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VERIFIED DIRECT TESTIMONY OF CHAD A. ROGERS 
ON BEHALF OF 

INDIANAPOLIS POWER & LIGHT COMP ANY 

Please state your name, employer and business address. 

My name is Chad A. Rogers. I am employed by Indianapolis Power & Light Company 

("IPL" or "Company"), whose business address is One Monument Circle, Indianapolis, 

Indiana 46204. 

What is your position with IPL? 

I am Senior Program Manager in Regulatory Affairs. 

Please describe your duties as Senior Program Manager. 

I provide financial, technical and regulatory analysis and manage various regulatory 

projects and filings. 

Please summarize your educational and professional qualifications. 

I hold a Bachelor of Science Degree in Accounting and Finance from the Kelley School of 

Business at Indiana University. I also hold a Master of Business Administration Degree 

from the Lacy School of Business at Butler University. I received my Certified Public 

Accountant ("CPA") license for the State of Indiana and have fulfilled the necessary 

educational requirements to allow use of the CPA designation. I have also attended various 

regulated utility training courses such as Edison Electric Institute ("EEI") Utilities 

Accounting Courses (Intro and Advanced), EEI Electric Rates Advanced Course, and PWC 

Rate Case Experience Course. I also am a member of the Society of Utility and Regulatory 

Financial Analysts ("SURF A"). 
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What is your previous work experience? 

I have been an employee of IPL since April 5, 2006, initially as a Senior Accountant and 

later as a Section Leader in the accounting and external reporting team. From June 2009 to 

September 2013, I worked as a Senior Analyst and later as a Section Leader in Financial 

Planning and Analysis. I have been in Regulatory Affairs since September 2013 where I 

was a Senior Analyst until becoming a Senior Program Manager in 2018. 

From February 2004 to April 2006, I was employed by Cinergy Corporation (now Duke 

Energy). At Cinergy, I held a Senior Accountant role and was responsible for various 

accounting, financial analysis, and financial reporting duties. 

From January 2001 to January 2004, I was employed by KPMG LLP as a Senior Associate 

in assurance services. In that position, I was responsible for audits, reviews, compilations, 

and control assessments for clients spread over a wide range of industries. 

Have you previously testified before this Commission? 

Yes. I provided testimony in IPL's Transmission, Distribution, and Storage System 

Improvement Charge ("TDSIC") Plan Filing in IURC Cause No. 45264. I have also 

provided testimony in IPL's Environmental Compliance Cost Recovery Adjustment 

proceedings, beginning in IURC Cause No. 42170-ECR-28. I also provided testimony in 

IPL's Electric rate case, IURC Cause No. 45029 ("IPL's most recent rate case"). 

What is the purpose of your testimony in this proceeding? 

The purpose of my testimony is to: 

1. Provide an overall summary of IPL' s requested relief. 
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2. Discuss how IPL's TOSIC 1 filing in this proceeding comports with the TOSIC 

Statute and certain accounting treatment approvals in the Order approving IPL' s 

TOSIC Plan. 

3. Discuss IPL's proposed netting of depreciation expense. 

4. Explain why the WACC reflected in the Company's proposed revenue 

requirement is reasonable and the Commission should make no adjustment to 

the Company's pretax return. 

5. Estimate the effect of IPL's TOSIC Plan on retail rates and charges over the 

plan term. 

Are you sponsoring any attachments? 

Yes. I sponsor IPL Attachment CAR - 1 thru 4 which contain and support the estimate of 

the effect of IPL's TOSIC Plan on retail rates charges over the Plan term. I also sponsor 

IPL Attachment CAR - 5 which contains IPL Witness AMM Attachment 3 from IPL' s 

most recent rate case. This attachment summarized the regulatory adjustment mechanisms 

available to the proxy group of electric utilities used in that case to estimate the cost of 

equity. I also sponsor IPL Attachment CAR - 6 which is the Petition in this proceeding. 

Were these attachments prepared or assembled by you or under your direction and 

supervision? 

Yes. 

20 QlO. Are you submitting workpapers? 
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1 AIO. Yes. I am submitting workpapers in their native format that are the same as or support the 

2 
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attachments included with my testimony. These workpapers are the electronic spreadsheets 

and were prepared or assembled by me or under my direction and supervision. 

1. REQUESTED RELIEF 

5 Q11. What relief is IPL requesting? 

6 All. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IPL is requesting approval of an adjustment to its electric service rates through a TDSIC in 

accordance with LC. § 8-1-39-9. This relief effectuates the timely recovery of 80% of 

approved capital expenditures and TDSIC Costs, as defined in LC. § 8-1-39-7, in 

connection with IPL's approved TDSIC Plan and deferral of the remaining 20% to be 

recovered as part ofIPL's next general rate case. IPL's TDSIC Plan was approved in IURC 

Cause No. 45264. IPL also requests approval to adjust Petitioner's authorized return for 

purposes of LC. § 8-1-2-42( d)(3) to reflect the incremental earnings that will result from 

this TDSIC Rider filing upon Commission approval in accordance with LC. §8-1-39-13(b ). 

As ordered by the Commission, IPL will file semi-annual TDSIC riders, staggered by six 

months: one to establish the TDSIC rider factors and one to update the TDSIC Plan. In this 

TDSIC Rate Update filing, the following Witnesses present testimony to support the 

requested TDSIC factors: 

Chad A. Rogers - Regulatory Policy - Provide an overall summary ofIPL' s 
requested relief. 

- Discuss how IPL's TOSIC 1 filing in this 
proceeding comports with the TDSIC 
Statute and certain accounting treatment 
approvals in the Order approving IPL' s 
TOSIC Plan. 

- Discuss IPL's proposed netting of 
depreciation expense. 

- Explain why the W ACC reflected in the 
Company's proposed revenue requirement 
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is reasonable and the Commission should 
make no adjustment to the Company's 
pretax return. 

- Estimate the effect ofIPL's TDSIC Plan on 
retail rates and charges over the Plan term. 

James (Jim) William Shields Jr. - Project - Provide an overview ofIPL's approved 
Management TDSIC Plan. 

- Provide progress of Projects. 
- Present TDSIC capital investments as of 

March 31, 2020. 
- Describe the capital investments. 
- Identify cost variances and justify the 

variance for specific projects that have an 
actual cost greater than the previously 
approved estimate. 

Natalie Herr Coklow - Regulatory - Present and support the TDSIC revenue 
Accounting requirement calculations. 

- Support timely recovery of 80% of the 
calculated TDSIC revenue requirement, 
and deferral of20% of the calculated 
TDSIC revenue requirement for future 
recovery in IPL's next general rate case. 

- Explain how Plan development costs and 
depreciation and property tax expenses are 
treated in the calculation of the revenue 
requirement. 

- Discuss the evaluation of the change in the 
TDSIC revenue requirement compared to 
the two percent (2%) of total annual 
revenues in a 12-month period cap, as 
required by the TDSIC Statute. 

- Discuss the impact of the TDSIC factors 
proposed in this filing. 

- Present the tariff pages for the TDSIC 
Rider. 

2. TDSIC STATUTE & TDSIC PLAN ORDER 

3 Q12. Does this filing comport with the TDSIC Statute set forth in Indiana Code ("J.C.") 

4 §8-1-39-9? 

5 A12. Yes. The Commission approved IPL's TDSIC Plan under I.C. § 8-1-39-10 ("Section 10") 

6 

7 

and cost recovery pursuant to I.C. § 8-1-39-9 ("Section 9"). In this proceeding, IPL is 

seeking cost recovery pursuant to Section 9. 
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Has IPL used the customer class revenue allocation factors based on firm load 

approved in IPL's most recent basic rate case order as required by Section 9(a)(l)? 

Yes. This issue was resolved in IPL' s most recent basic rate case. IPL Witness Coklow 

used the approved TDSIC allocation factors in IPL Attachment NHC-2 to calculate the 

appropriate customer class factors (IURC Cause No. 45029, Settling Parties Joint Exhibit 

1 Settlement Attachment E). 

Has IPL included its TDSIC Plan as part of this filing as required by Section 9(a)2? 

Yes. As noted above, IPL's TDSIC Plan was approved by the Commission's order dated 

March 4, 2020 in Cause No. 45264 ("IPL TDSIC Plan Order"). IPL's TDSIC Plan was 

admitted to the record in that Cause as IPL Exhibit 2. This was a comprehensive exhibit. 

Appendix 8.7 to this exhibit set forth the cost estimates and year detail and plan projects 

by FERC account (sortable list). IPL's Petition included a request for administrative notice 

to the IPL TDSIC Plan. For administrative efficiency IPL proposes that going forward, 

IPL's TDSIC Rider filings include Appendix 8.7 only to comply with the Section 9(a) 

requirement that the petition include the public utility's TDSIC Plan. IPL Witness Shields 

sponsors IPL Confidential Attachment JWS-1, which reconciles the cost estimates 

presented in Appendix 8.7 ofIPL's approved TDSIC Plan with actual TDSIC capital costs 

as of March 31, 2020. 

Are the TDSIC projects included for recovery eligible transmission, distribution, and 

storage system improvements under I.C. § 8-1-39-2? 

Yes. The projects implemented in IPL' s TD SIC Plan were undertaken for the purpose of 

safety, reliability, or system modernization and were found by the Commission to 

constitute eligible transmission, distribution, or storage system improvements within LC. 
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§ 8-1-39-2. IPL TDSIC Plan Order, p.21. The Commission Order authorized TDSIC 

treatment for the projects in IPL's TDSIC Plan in accordance with LC.§ 8-1-39-l0(b). IPL 

TDSIC Plan Order, p. 24. 

Were any of the TDSIC projects included for recovery in this Cause in IPL's rate 

base in IURC Cause No. 45029 (IPL's most recent rate case)? 

No. These are new projects which have not previously been included in IPL's rate base. 

The rate base cutoff in IPL's most recent rate case was June 30, 2017 with major project 

additions and certain net post-test year generation additions through April 2018. TDSIC 

Plan Development costs did not begin until May 2018. Additionally, the Order approving 

IPL's TDSIC Plan confirms that the proposed projects "were not included in IPL's most 

recent rate case." IPL TDSIC Plan Order, p. 21. 

I.C. § 8-1-39-9(d) states that a public utility may not file a petition under I.C. § 8-1-

39-9(a) within nine (9) months after the date on which the Commission issued an 

order changing Petitioner's basic rates and charges. When was IPL's most recent 

electric rate case order issued? 

The final order in IPL's most recent rate case (Cause No. 45029) is dated October 31, 2018, 

which is more than nine months prior to the filing of this TDSIC. 

Does IPL intend to file a basic rates and charges petition with the Commission prior 

to the expiration of the 7-Year TDSIC Plan, as required by I.C. § 8-1-39-9(e)? 

Yes, IPL intends to petition the Commission for review and approval of its basic rates and 

charges prior to the expiration ofthe 7-year TDSIC Plan. 
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1 Q19. I.C. § 8-1-39-9(1) states that a public utility may file a Section 9 petition not more than 

2 one time every six months. Please provide an overview ofIPL's planned TDSIC rider 

3 calendar. 

4 Al9. The Order approving IPL's TDSIC Plan states that "IPL shall file its TDSIC Plan updates 

5 and TOSIC rate updates separately on an annual basis, staggered six months from each 

6 other, as subdockets in this Cause under the cause number 45264 TOSIC X, with its first 

7 tracker filed on or before July 1, 2020." IPL TOSIC Plan Order, p. 29. The following 

8 schedule meets this requirement: 

9 Table 1: IPL's TDSIC Rider Schedule 

Actual Costs Order Rates Effective Reconciliation 
Filing Type 

Cutoff 
Filing Date 

Date Period Period 

TDSIC 1 Rate Mar 31, 2020 Mid Jun 2020 Oct 2020 Nov 2020 - Oct 2021 

TDSIC 2 Plan Update Mid Dec 2020 Apr 2021 

TDSlC 3 Rate Mar 31, 2021 Mid Jun 2021 Oct 2021 Nov 2021 - Oct 2022 

TDSIC 4 Plan Update Mid Dec 2021 Apr 2022 

TDSIC 5 Rate Mar 31, 2022 MidJun2022 Oct 2022 Nov 2022 - Oct 2023 Nov 2020 -Oct 2021 

TDSIC 6 Plan Update Mid Dec 2022 Apr 2023 

TDSIC 7 Rate Mar 31, 2023 Mid Jun 2023 Oct 2023 Nov 2023 - Oct 2024 Nov 2021 - Oct 2022 

TDSIC 8 Plan Update Mid Dec 2023 Apr 2024 

TDSIC 9 Rate Mar 31, 2024 Mid Jun 2024 Oct 2024 Nov 2024- Oct 2025 Nov 2022 - Oct 2023 

TDSIC 10 Plan Update Mid Dec 2024 Apr 2025 

TDSIC 11 Rate Mar 31, 2025 Mid Jun 2025 Oct 2025 Nov 2025 - Oct 2026 Nov 2023 - Oct 2024 

TDSIC 12 Plan Update Mid Dec 2025 Apr 2026 

TDSIC 13 Rate Mar 31, 2026 Mid Jun 2026 Oct 2026 Nov 2026 - Oct 2027 Nov 2024 - Oct 2025 

TDSIC 14 Rate Mar 31, 2027 Mid Jun 2027 Oct 2027 Nov 2027 - Oct 2028 Nov 2025 - Oct 2026 

TDSlC 15 Rate Mar 31, 2028 Mid Jun 2028 Oct 2028 Nov 2028 - Oct 2029 Nov 2026 - Oct 2027 

10 

11 Q20. Please describe IPL's planned TDSIC 2 Plan Update filing. 
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In its TDSIC 2 Plan Update filing, IPL will present the progress of the TDSIC projects and 

compare spending levels to the previously approved TDSIC Plan estimates. IPL will also 

present any proposed changes to the Plan and provide specific justification for the 

Commission to approve the recovery of costs in excess of approved estimates. IPL TDSIC 

Plan Order, p. 29. 

IPL will also update certain cost estimates based on refined engineering performed for 

certain projects. Specifically, IPL plans to present Class 2 cost estimates for certain TDSIC 

Year 3 projects. Due to travel restrictions and social distancing requirements of IPL and 

contractor personnel caused by the COVID-19 pandemic, Class 2 engineering of so~e of 

these projects is expected to be delayed and likely not available for presentation in the 

December 2020 filing. In order to provide timely Plan updates and adhere to the Order 

requirements outlining the six-month staggering of TDSIC Plan Update rider filings, IPL 

will file TDSIC 2 as scheduled in December 2020, and proposes to file supplemental 

information that will include the remaining Class 2 cost estimates for Year 3 projects when 

complete. IPL anticipates the timing of the TD SIC supplemental filing to be in the first half 

of 2021. IPL Witness Shields discusses the anticipated delay in engineering estimates in 

more detail. IPL will know more closer to the filing of TDSIC 2 and will seek to discuss 

procedural details with the OUCC. 

Did IPL meet with the OUCC and interested stakeholders prior to filing its petition 

in this Cause? 

Yes. IPL met with the OUCC and interested stakeholders to preview the accounting and 

ratemaking schedules and to discuss topics of interest. 
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Q24. 

Please summarize the findings and approvals made by the Commission in the IPL 

TDSIC Plan Order which are reflected in this TDSIC rate filing. 

The Commission Order included the following related to the accounting ratemaking in the 

TDSIC Rider: 

• authorized TDSIC treatment for the improvements described in IPL's TOSIC Plan 
including costs incurred starting on August 1, 2019. IPL TDSIC Plan Order, p. 24. 

• found the best cost estimate of the eligible improvements included in the Plan is the 
$1.2 billion estimate provided by IPL. IPL TOSIC Plan Order, p. 29. 

• authorized IPL to defer post-in-service TOSIC Plan costs on an interim basis until 
such costs are included in TOSIC Rider rates or in future base rates. IPL TOSIC Plan 
Order, p. 29. 

• approved IPL's request for authority to defer its plan development costs for recovery 
via IPL's future TOSIC tracker pursuant to LC. § 8-1-39-9 over a three-year 
amortization period. IPL TOSIC Plan Order, p. 29. 

• approved IPL's proposals to utilize the applicable depreciation rates approved in its 
most recent rate case and to recover depreciation prospectively. IPL TOSIC Plan 
Order, p. 29. 

• directed IPL to remove the gross up for taxes associated with the 20% deferred 
regulatory asset from future filings. IPL TOSIC Plan Order, p. 25. 

• found it appropriate to explore a reasonable adjustment when determining the W ACC 
in TOSIC 1 to address the OUCC's depreciation netting concern and the IPL Industrial 
Group's (IG) concerns with the shifting ofrisks based on the plan. IPL TOSIC Plan 
Order, p. 27. 

Has IPL complied with the accounting and ratemaking treatment approved in the 

TDSIC Plan Order in developing the proposed TDSIC factors? 

Yes. IPL Witness Coklow presents the accounting schedules and utilized the accounting 

treatment discussed above in determining the applicable TDSIC Rider factors. 

What specific costs were included in the development of the proposed TDSIC factors 

for which IPL is requesting Commission approval? 

IPL Witness Rogers - 10 
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IPL included eligible TDSIC Costs as defined under LC. § 8-1-39-7, including 

depreciation expense, property taxes, and pretax returns. IPL also included the amortization 

of plan development costs as authorized in the TDSIC Plan filing order discussed above. 

How is IPL's treatment of income taxes on the deferred regulatory asset in this filing 

compliant with the Commission's TDSIC Plan Order? 

IPL has recorded the 20% deferral related to income taxes to a separate regulatory asset 

account to facilitate the treatment ordered by the Commission. In the IPL TDSIC Plan 

Order (p. 25), the Commission stated: 

Recovery of Income Taxes on Deferred Regulatory Asset. 
Mr. Blakley raised a concern that IPL should not recover income taxes on 
the same earnings twice when the 20% deferred regulatory asset is 
included in IPL' s next general rate case. We agree and find that IPL shall 
remove the gross up for taxes associated with the 20% deferred regulatory 
asset from future filings. 

IPL Witness Coklow identified the portion of the deferral for income tax and presented the 

balance separately on IPL Attachment NHC-10. IPL will continue to reflect the deferred 

regulatory asset related to income tax recovery on this schedule which can then be excluded 

from the gross up of taxes in a future rate case filing. 

20 3. "OTHER INFORMATION" IN CONSIDERING 
21 THE APPROPRIATE PRETAX RETURN 

22 Q26. Please explain how IPL addressed the OUCC's concern that the TDSIC Rider 

23 revenues for new assets should be offset with the discontinued depreciation expense 

24 on the retirement of the replaced assets. IURC Cause No. 45264 Order pp. 8-9, 26-

25 27)? 

IPL Witness Rogers - 11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

A26. 

Q27. 

A27. 

As an initial matter, I continue to disagree with the OUCC's position that IPL's previous 

proposal is unreasonable. I addressed this in my rebuttal in Cause No. 45264. That being 

said, to address this concern and to reduce controversy, IPL calculated depreciation 

expense on the retired and replaced assets and has included that depreciation expense 

amount as a credit to the depreciation expense recovery sought in this filing. The netting 

of depreciation expense is presented on IPL Attachment NHC-6 Line 2. This netting of 

depreciation is calculated in the same way IPL has implemented the netting of depreciation 

in past Environmental Compliance Cost Recovery Adjustment filings for Mercury Air 

Toxics Standard ("MATS") equipment. The effect of this adjustment is a reduction in the 

revenue that would otherwise have been recovered through the TDSIC rider, effectively 

reducing IPL' s return on the new assets as compared to not reflecting the depreciation 

credit. This treatment sufficiently addresses the concern of netting depreciation expense on 

the assets retired as part of the TDSIC Plan. As discussed below, no adjustment to the 

pretax return is necessary. 

Please summarize the IG's concern that the TDSIC mechanism "shifts risks based on 

plan approval." (IPL TDSIC Plan Order pp. 10 & 27) 

The IPL TDSIC Plan Order (p. 10) reflects that the IG's witness contended that "IPL's 

ROE approved in its most recent rate case reflects the risk of utility without a TD SIC plan 

and TDSIC plan pre-approval greatly reduces IPL's risk profile." I would note that the IG 

witness provided no analysis to support his summary contention. Cause No. 45264, IG 

Witness Collin p. 19. In my rebuttal in the Plan case, I indicated that this concern was 

premature, explaining that the IPL did not seek approval of revenue requirement at that 

time. As a result, the Company did not attempt to rebut this concern in the Plan case. 
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Q29. 

A29. 

I understand the IG's use of the term "risk profile" to refer to the threats to which an 

organization is exposed. In the Plan case, the IG witness viewpoint was that unlike the 

status quo, once the TDSIC Plan is approved, IPL will no longer face risk of disallowances 

or non-recovery. 1 IG Witness Collins said the only check and balance is with the 

Commission when the TDSIC Plan is presented for approval.2 I disagree that it is 

appropriate to look only at risk-reducing factors and not also take into consideration factors 

that increase risk, such as the size of the capital expenditure needed to respond to the 

statutory objective of using a multi-year investment plan to address infrastructure needs 

systemically, which in turn provides efficiency and other benefits.3 The undertaking of a 

capital plan the magnitude of IPL's TDSIC Plan increases capital expenditures beyond 

what would otherwise be undertaken. Without an approved TDSIC tracker, this would put 

pressure on IPL' s 1) ability to satisfy credit metrics ( operating cashflows metrics, EBITDA 

metrics, and debt metrics), 2) ability to issue debt at attractive rates, and 3) ability to 

maintain a balanced capital structure. Timely cost recovery through the TDSIC helps to 

offset these pressures. 

Does Commission approval of IPL's TDSIC Plan mean that the Company will no 

longer face any risk of disallowance or non-recovery? 

No. The TDSIC Statute provides that an approved TDSIC Plan is eligible for 80% timely 

cost recovery and 20% cost deferral to a subsequent rate case as set forth in Section 9 of 

1 Cause No. 45264, IG Witness Collins p. 19. 

2 Cause No. 45264, 1G Witness Collin p. 19. 

3 Cause No. 45264, IPL Witness Bentley Direct Testimony p. 9. 
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the Statute. While I agree that the 80% timely cost recovery is important to maintaining the 

financial health of the utility, I disagree that the statutory "TDSIC treatment" means the 

Company will no longer face any risk of disallowance or non-recovery or that there are no 

other checks and balances. As explained in the IPL TDSIC Plan Order (p. 23): 

After approval of a TDSIC plan, Ind. Code § 8-1-39-9 establishes 
procedures for TDSIC trackers, providing that "[a]ctual capital 
expenditures and TDSIC costs that exceed the approved capital 
expenditures and TDSIC costs require specific justification by the public 
utility and specific approval by the commission before being authorized 
for recovery in customer rates." 

I would add that the IG has appealed the Commission's Order approving IPL's TDSIC 

Plan. The Industrial Group's appeals of other cases have resulted in other Commission 

TDSIC orders being vacated. Thus, while the Company is moving forward with the TDSIC 

Plan, doing so is not without risk given the Industrial Group's pending appeal. 

Please discuss whether Commission approval of the IPL TDSIC Plan is "unlike the 

status quo" as indicated by the IG witness in the Plan proceeding. 

The TDSIC Statute has been part oflndiana's utility regulatory framework since 2013 and 

many other Indiana energy utilities have used this statute. In this regard, the Commission's 

March 2020 approval of the IPL Plan is not a departure from Indiana's existing a regulatory 

scheme. Furthermore, it is my understanding that Indiana has long allowed utilities to 

obtain pre-approval of investments from the Commission. LC. § 8-1-2-23. Thus, I view the 

TDSIC Statute as changing the timeliness of cost recovery. Even then, this change is 

limited to 80% of capital expenditures and TDSIC Costs and is also tied to requirements 

that the utility defer 20% of its costs and file a basic rate case before expiration ofthe plan. 
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LC. § 8-1-39-9(e). My understanding is that Indiana's utility regulatory framework does 

not otherwise impose a requirement on how often a utility must file a general rate case. 

Thus, to the extent the TDSIC Statute changed the so-called status quo for Indiana 

ratemaking for T&D capital investment, it did so in two ways (i.e. timely cost recovery and 

a required general rate case). It is unreasonable to consider the impact of the timely cost 

recovery mechanism in a vacuum. As discussed below, when viewed holistically, a 

downward adjustment to IPL's TDSIC Rider pretax return is not warranted. 

Is it reasonable to reduce IPL's pre-tax return in the TDSIC Rider in response to the 

IG's concern summarized above? 

No. I disagree that the ratemaking provisions of the TDSIC Statute warrant an adjustment 

to the Company's Commission's authorized pre-tax return. IPL's basic rates and charges 

have been reviewed in two recent cases (Cause Nos. 44576 and 45029). The Commission's 

decisions in these cases were issued March 15, 2016 and October 31, 2018, respectively, 

well after the enactment of the TDSIC Statute. The general rate case the Company is 

required to file under the TDSIC Statute, will provide another opportunity for the 

Commission to review the Company's rates and charges, including its authorized return. 

The TDSIC Statute is designed to incentivize the expeditious investment in and 

improvement and modernization oflndiana's energy delivery system infrastructure. I am 

not aware instance where the Commission reduced the pre-tax return in a TDSIC Rider 

where the utility involved had at least one recent rate case. 

As discussed above, the netting of depreciation expense reflected in IPL's proposed 

revenue requirement reduces the revenue IPL will receive and reasonably responds to the 

IPL ~itness Rogers - 15 



1 Commission's Order. The netting has the effect ofreducing IPL's pre-tax return; no other 

2 downward adjustment should be made. 

3 The fact that IPL operates under certain rate adjustment mechanisms (also referred to as 

4 trackers) does not distinguish it from other firms in the electric utility industry. In IPL's 

5 most recent rate case, IPL' s ROE witness explained that the existence of trackers is already 

6 reflected in the forward-looking cost of equity analysis because such mechanisms are 

7 industry wide: 

8 Adjustment mechanisms and cost trackers have been increasingly 
9 prevalent in the utility industry in recent years. In response to the 

10 increasing risk sensitivity of investors to uncertainty over fluctuations in 
11 costs and the importance of advancing other public interest goals such as 
12 reliability, energy conservation, and safety, utilities and their regulators 
13 have sought to mitigate some of the cost recovery uncertainty and align 
14 the interest of utilities and their customers through a variety of adjustment 
15 mechanisms. Based largely on the expanded use of ratemaking 
16 mechanisms to address operational risks and investment recovery, 
17 Moody's upgraded most regulated utilities in January 2014. This is 
18 consistent with the view that investors perceive the impact of regulatory 
19 mechanisms to be an industry-wide factor. Just as a rising tide lifts all 
20 boats, ratemaking mechanisms have had an across-the-board impact on 
21 risk perceptions for virtually all utilities. ( citations omitted) 
22 
23 IPL Witness McKenzie Direct Testimony, pp. 8-9.4 In that case, IPL Witness McKenzie 

24 summarized the regulatory adjustment mechanisms available to the proxy group of electric 

25 utilities used to estimate the cost of equity which included infrastructure cost trackers that 

26 allow for recovery of new capital investment outside of a traditional rate case as well as a 

27 variety of other adjustment clauses. Witness AMM Attachment 3 (included with my 

28 testimony as IPL Attachment CAR-5). As shown by this attachment, timely cost recovery 

4 Citing Moody's Investors Service, "US utility sector upgrades driven by stable and transparent regulatory 
frameworks," Sector Comment (Feb. 2, 2014). 
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mechanisms are common among the proxy companies. IPL Witness McKenzie concluded, 

"Thus, while the mechanisms approved for IPL by the IURC would be regarded as 

supportive, investors would not view the risks ofIPL as lower than the proxy group in these 

important respects." IPL Witness McKenzie Direct Testimony, p. 9. Thus, it would be 

incorrect to conclude that approval of the Company's TDSIC Plan and use of the statutory 

cost recovery has created a change in the Company's overall risk profile that would cause 

investors to specifically and measurably revise their return requirements. 

Furthermore, the settlement in that recent rate case did not ignore that a TDSIC was 

available to IPL. To the contrary, the parties (including IG) settled on TDSIC allocation 

factors which were included in the Commission Order approving the Settlement, (Cause 

No 45029 Settling Parties Joint Exhibit 1 Settlement Attachment E). 

Additionally, when paired with the introduction of a TDSIC Plan, the approval of a TDSIC 

rate mechanism is credit supportive and maintains the Company's opportunity to earn its 

previously authorized return. Without an approved mechanism to timely recover capital 

investment and TDSIC Costs related to IPL's TDSIC Plan investment, IPL's opportunity 

to earn its authorized return and maintain the metrics used to establish its credit rating 

would diminish. 

Have you considered the Commission's recent discussion and findings on the topic of 

rate adjustment mechanisms and the utility's cost of equity? 

Yes. I reviewed the order in a recent litigated IPL rate case docketed as Cause No. 44576 

(IURC 3/16/2016) (p. 42) and a litigated Indiana Michigan Power Company ("I&M") rate 

case docketed as Cause No. 44075 (IURC 2/13/2013) (p. 43). The order in the I&M case 
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(p. 31) states that the OUCC witness "did not make a specific adjustment to his COE 

estimate to recognize the influence of trackers. He explained to the extent that Indiana has 

trackers that are similar to those provided in other regulatory jurisdictions the effect of 

trackers is already captured by using an appropriately representative proxy group of state 

regulated electric utilities." This is consistent with the testimony ofIPL Witness McKenzie 

I discussed above. 

In each of these decisions, the Commission also distinguishes rate adjustment mechanisms 

addressed to regulatory lag from mechanisms addressed to volatility: 

Id. 

Earnings risk can be seen in both an absolute and a volatility context - the 
absolute context serves as an effective marker to provide investors with an 
understanding of the base line earnings available, while the volatility 
context relates to the ability of the company to perform under a range of 
real world operating conditions. Trackers that adjust rates for incremental 
investments or for costs that are nearly certain to be increasing serve to 
adjust the base line earnings for post rate case changes and address issues 
primarily associated with regulatory lag. Trackers that adjust rates for cost 
changes that are more unknown and that are equally likely to decrease or 
increase address the risk of volatile earnings results. The general effect of 
these trackers is to reduce the uncertainty of the earnings that an investor 
can expect. 

In this context, IPL's TDSIC is best described as a tracker that adjust rates for incremental 

investment and serve to adjusts the base line earnings for post rate case changes and 

addresses issues primarily associated with regulatory lag. The TDSIC is not a tracker that 

addresses the risk of volatile earnings. Because the TD SIC tracker is a means ofreducing 

regulatory lag, the approval of the TDSIC should be viewed as maintaining (not reducing) 

IPL' s risk profile. Rather, the TD SIC Rider is a tool that supports IPL' s opportunity to earn 

its previously authorized return. 
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Finally, neither of the above decisions discussed this issue with respect to the TDSIC 

Statute or as a means of achieving the objectives of this statute. A Commission decision to 

reduce IPL's pre-tax return would be contrary to the policy underlying the TDSIC Statute 

as it would not reasonably incentivize investment in energy delivery infrastructure. 

Does the financial community monitor the Company's financial condition and the 

Commission's ratemaking decisions? 

Yes. The financial community has established metrics that are used to monitor the ongoing 

financial condition of utility companies, including IPL. The financial community also 

monitors the regulatory environment in which IPL (and other utilities) operates. The 

regulatory environment is one of the most important factors considered in both debt and 

equity investors' assessments ofrisk. 

For example, Moody's states that 32.50 percent of the weight it gives to various factors 

considered in its ratings determinations are focused on cash flow because "[f]inancial 

strength, including the ability to service debt and provide a return to shareholders, is 

necessary for a utility to attract capital at a reasonable cost in order to invest in its 

generation, transmission and distribution assets, so that the utility can fulfill its service 

obligations at a reasonable cost to rate-payers."5 

5 Moody's Investors Service, Rating Methodology; Regulated Electric and Gas Utilities, June 23, 2017, pp. 4, 20. 
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S&P's Corporate Criteria Framework shows that cash flow-based metrics are integral to 

its assessment of the "Financial Risk Profile" which, when combined with the "Business 

Risk Profile" forms the basis of its rating assessment. 6 

S&P has explained that the regulatory structure is one of the most important factors in its 

credit rating analyses: 

For a regulated utility company, the regulatory regime in which it operates 
will influence its performance in profound ways. As such, Standard & 
Poor's Ratings Services' regulatory advantage assessment - - which 
informs both our business risk and financial risk scores - - is one of the 
most important factors in our credit analysis of regulated utilities. 

*** 

Our assessment of a utility's regulatory regime rests on four pillars: 
regulatory stability, efficiency of tariff-setting procedures, financial 
stability, and regulatory independence ... We believe these factors strongly 
influence a utility's credit quality and its ability to recover its costs and 
earn a timely retum.7 

As I noted above, the Commission has not previously required a downward adjustment in 

a pre-tax return under the TDSIC Statute where the utility had had recent rate cases. 

Furthermore, as also discussed above, doing so appears inconsistent with the policy 

objectives underpinning the Statute and fails to recognize the impact that significant capital 

investments have on the utility's financial health and the ongoing ability to maintain credit 

metrics. Thus, a Commission decision to make a downward adjustment to IPL's pre-tax 

return would be a departure from the Commission's previous actions and could be viewed 

6 Standard & Poor's Ratings Services, Industry Report Card: The Outlook for US. Regulated Utilities 
Remains Stable on Increasing Capital Spending and Robust Financial Performance, December 16, 2014, p. 7. 

7 Standard & Poor's Ratings Services, How Regulatory Advantage Scores Can Affect Ratings on Regulated Utilities, 
April 23, 2015, p. 2. 
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as a penalty on the Company for its efforts to pursue the goals of the TD SIC Statute in the 

largest City in the State of Indiana. As discussed below, while Moody's has rated IPL's 

outlook as "stable", this outlook is based on expectation that Indiana's credit supportive 

regulatory environment will continue. Moody's has identified a "perceived deterioration" 

of Indiana's regulatory environment as a factor that would lead to a downgrade.8 

You indicated above that rate adjustment mechanisms are viewed by the financial 

community as credit supportive. Please explain. 

S&P has noted that it has "seen many state commissions approve alternative ratemaking 

techniques to traditional base rate case applications, which help utilities sustain cash flow 

measures, earning power, and ultimately, credit quality."9 

In their recent reports regarding IPL, major credit rating agencies refer to tracking 

mechanisms available to IPL as being viewed as credit supportive. 

More specifically, Moody's identified the "[e]xpected increase in capex pending IURC's 

final approval of the 2020-2027 [TDSIC Plan]" as one of the credit challenges backed by 

the Company" but noted: "[ c Jost recovery mechanisms [that] allow for the recovery of 

certain cost and investments between rate cases" as a credit strength for IPL. 10 Moody's 

rated IPL's outlook as "stable" based on expectation that Indiana's credit supportive 

regulatory environment will continue but identified a "perceived deterioration" of 

Indiana's regulatory environment as a factor that would lead to a downgrade: 

8 See QA 34 below referencing Moody's Investors Service, Credit Opinion, Indianapolis Power & Light Company, 
December 27, 2019, pp. 2-3. 

9 S&P RatingsDirect, Industry Economic and Ratings Outlook: US. Regulated Utilities Expected To 
Continue On Stable Trajectory In 2013, January 25, 2013, p. 4. 

10 Moody's Investors Service, Credit Opinion, Indianapolis Power & Light Company, December 27, 2019, p. 2. 
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IPL's stable outlook reflects our expectation that its cash flows will 
continue to benefit from the credit supportive regulatory environment in 
the state of Indiana, that IPALCO's holding company debt will remain 
relatively constant, and that IPL' s and IP ALCO' s ratios of cash flow from 
operations before changes in working capital (CFO pre-W IC) to debt will 
be sustained in the high and midteens respectively, pending the IURC's 
approval ofIPL's rev AMP and IRP programs. 

*** 
IPL's rating could face downward pressure upon a perceived deterioration 
of the regulatory environment in Indiana or upon a deterioration in IPL's 
credit metrics including if its ratio of CFO pre-W IC to debt falls below 
18%, on a sustained basis .11 

The Moody's report explained: 

Our view that the regulatory environment in Indiana is credit supportive 
considers that IPL' s cash flows benefit from several recovery mechanisms 
that allow the utility to recover operational costs and investments in
between rate cases. 12 

The report added that "cost recovery mechanisms that reduce regulatory lag between rate 

cases" benefit cash flows and stated that the rating agency assumed that the Commission 

will allow IPL the 80120 cost recovery provided in the TDSIC statute. 13 

S&P's rating report also shows that tracking mechanisms are viewed as supporting the 

utility's opportunity to earn its authorized return: 

11 Id. pp. 2-3. 

12 Id p. 3. 

13 Id. pp. 3-4. 

The state's regulatory framework supports IPL's overall credit quality. 
Indiana's stable and transparent regulatory environment provides adequate 
opportunities to earn close to authorized returns. The company benefits 
from rate riders, which generally allow for the timely cost recovery of its 
fuel expenses and most of its incremental environmental capital spending, 
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as well as a Transmission Distribution Storage System Improvement 
Charge (TDSIC) plan. 14 

A month after the Commission approved IPL's TOSIC Plan, S&P identified the 

Company's BBB credit rating as stable.15 The report rated the Company's financial risk as 

"significant."16 The same report viewed the Company's business risk as "excellent", citing 

timely cost recovery as being supportive of IPL' s credit quality and supporting generally 

stable returns: 

Our assessment of IPL's business risk reflects its lower-risk, rate
regulated, vertically integrated electric utility operations. Although IPL 
has a below-average-sized customer base and generates much of its 
electricity from its coal-fired units, it effectively manages its regulatory 
risk under the IURC, earning generally stable returns. IPL further benefits 
from numerous rate riders, allowing for the timely cost recovery of its fuel 
expenses and the majority of its incremental environmental capital 
spending. Additionally, the company recently received approval for its 
TDSIC plan, which outlines a plan to invest in and earn a tracked return 
of and on capital spent for about $1.2 billion of investments between 2020 
and 2027. We view this development as supportive ofIPL's credit quality, 
since these investments support low risk regulated growth for the 
company. 17 

The rating agencies are consistent in viewing utilities that have access to tracking 

mechanisms as credit supportive as it is a sign of a constructive regulatory environment, 

one of the key considerations given by the rating agencies when assessing utilities. 

What weighted average cost of capital ("W ACC") did IPL use to calculate the pretax 

return component of TDSIC Costs used to calculate the TDSIC rates in this filing? 

14 S&P Ratings Direct, Indianapolis Power & Light Company, April 14, 2020, p. 2. 

ls Id 

16 Id 

17 Id p. 4. 
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A35. IPL utilized a WACC of 6.68% which is calculated using IPL's capital structure as of 

March 31, 2020, actual cost of long-term debt and preferred stock, and IPL's cost of 

common equity of 9 .99% determined by the commission in IPL' s most recent general rate 

proceeding. The W ACC used to calculate pretax return is calculated by IPL Witness 

Coklow in IPL Attachment NHC-5. 

In summary, this W ACC is appropriately calculated using the cost of common equity 

determined by the Commission in IPL' s most recent general rate proceeding. The "other 

information" identified in the Commission's IPL TDSIC Plan Order as warranting 

exploration does not warrant an adjustment to the W ACC ( or return on equity) for the 

following reasons: 

1.) In this filing, IPL has addressed the concern of netting depreciation expense on the 

assets retired as part of the TDSIC Plan. 

2.) IPL's most recent general rate proceeding in which the Commission approved 

settlement including a 9.99% ROE was approved in an Order dated October 31, 

2018 which is less than two years from this TDSIC rate filing. 

3.) IPL's most recent general rate proceeding also contemplated the availability of cost 

recovery mechanisms to utilities (including capital investment recovery trackers 

such as TDSIC) and IPL's risk profile, which is not changed based on the approval 

ofa TDSIC. 

4.) TDSIC and other timely cost recovery mechanisms are considered credit supportive 

by credit rating agencies which aids IPL in attracting capital at competitive rates 

which benefits IPL customers. 
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4. TDSIC PLAN EFFECTS ON CUSTOMER RATES 

Has IPL calculated the aggregate increase in IPL's total retail revenues as a result of 

this TDSIC Rider? 

Yes. IPL Witness Coklow's testimony and attachments present a calculation of the 

aggregate increase in IPL's total retail revenues as a result of this TDSIC Rider and 

demonstrate such increase is less than the 2% statutory TDSIC limit set forth in LC.§ 8-1-

39-14. IPL Witness Coklow also presents the proposed TDSIC 1 factors and impact of 

TDSIC 1 factors on residential bills. 

What period will the TDSIC 1 factors, when approved, remain in effect? 

The TDSIC 1 factors, when approved, are planned to go into effect starting with the 

November 2020 billing cycle and remain in effect until new Rider factors are approved in 

IPL TDSIC 3, which is expected to be a period~of approximately 12 months because IPL 

TDSIC 3 will seek approval of new factors for the November 2021 billing cycle. 

Please identify the documents that have been marked for purposes of identification 

as IPL Attachment CAR-1 through 4. 

IPL Attachment CAR-1 presents IPL's TDSIC Plan projected effects on retail rates and 

charges over the seven-year TDSIC Plan period. This attachment presents an estimate of 

the factors over the Plan period based on the current TDSIC project costs estimates and 

timing. I utilized the same revenue requirements calculation presented in the TDSIC Plan 

approval filing to estimate the impact of the TDSIC Plan on revenues with the following 

updates: 
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• I updated the estimate to recognize the rate base cutoff dates on March 31 for the 

rider filings. 

• I also reflected the netting of depreciation expense on the retired and replaced assets 

as a credit to the depreciation expense recovery. 

• Additionally, I applied the allocation factors and IPL's most recent volume forecast 

to estimate the effect the TDSIC Plan has on customer rates and charges. 

IPL Attachment CAR-2 calculates IPL's TDSIC Plan projected rate base and depreciation 

expense utilized to calculate the rate impact in IPL Attachment CAR-1. 

IPL Attachment CAR-3 calculates IPL's TDSIC Plan projected property tax expense 

utilized to calculate the rate impact in IPL Attachment CAR-1. 

IPL Attachment CAR-4 presents IPL's TDSIC Plan projected depreciation expense on the 

retired and replaced assets to include as a credit in calculating the rate impact in IPL 

Attachment CAR-1. 

What are the projected effects of the seven-year Plan impact on retail rates and 

charges? 

The projected effects are presented as follows and further detailed in IPL Attachment CAR-

1 and presented below in Table 2. 
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1 Table 2: Projected effects of lPL's TDSIC Plan on retail rates and charges. 

TDSIC 1 

3/31/20 

TDSIC 3 

3/31/21 

TDSIC 5 

3/31/22 

TDSIC 7 

3/31/23 

TDSIC 9 

3/31/24 

TDSIC 11 

3/31/25 

TDSIC 13 

3/31/26 

TDSIC 14 

3/31/27 Rate Base Cutoff 

Rate Period Nov 20-Oct 21 Nov 21-Oct 22 Nov 22-Oct 23 Nov 23-Oct 24 Nov 24-Oct 25 Nov 25-Oct 26 Nov 26-Oct 27 Nov 27-Oct 28 

2 
3 

4 

TDSIC Revenue Requirement ($M) $ 4.2 $ 16.1 

Total Revenue Change 
1 0.3% 0.8% 

Estimated Rates ($/kWh) 

Residential $ 0.000440 $ 0.001703 

Small C&I $ 0.000365 $ 0.001420 

Large C&I- Secondary $ 0.000146 $ 0.000867 

Large C&I - Primary $ 0.000226 $ 0.000570 

Lighting $ 0.000362 $ 0.001350 

1 Based on Total Retail Revenues per IPL Attachment NHC-11 

$ 

$ 
$ 
$ 
$ 
$ 

5. 

32.9 $ 51.5 $ 71.6 $ 89.0 $ 104.1 $ 112.8 

1.1% 1.2% 1.3% 1.1% 1.0% 0.6% 

0.003440 $ 0.005337 $ 0.007345 $ 0.008999 $ 0.010403 $ 0.011087 

0.002885 $ 0.004520 $ 0.006282 $ 0.007804 $ 0.009133 $ 0,009889 

0.001766 $ 0.002770 $ 0.003850 $ 0.004784 $ 0.005580 $ 0,006055 

0.001163 $ 0.001831 $ 0.002566 $ 0.003222 $ 0.003775 $ 0.004139 

0.002793 $ 0.004396 $ 0.006175 $ 0.007745 $ 0.009190 $ 0.010027 

CONCLUSION 

5 Q40. In your opinion is the accounting and ratemaking relief sought by IPL in this Cause 

6 reasonable? 

7 A40. Yes. 

8 Q41. Does that conclude your prepared verified direct testimony? 

9 A41. Yes. 
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VERIFICATION 

I, Chad A. Rogers, Senior Program Manager, affirm under penalties for pe1jury that 

the foregoing representations are true to the best of my knowledge, information, and belief. 

Dated June 18, 2020. 

Chad A. Rogers 



INOIANAPOLIS POWER & LIGHT COMPANY 
TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC} 

TOSIC Plan Estimated Annual Revenue Requirement 

(BJ !CJ (DJ (El 
TOSIC3 TDSIC 5 TOSIC 7 TOSIC9 

Rate Base Cutoff 3/31/21 3/31/22 3/31/23 3/31/24 
-- - -..,., _____!!!!.!..__ Raite Period NOV Zl.-Uct ZZ NOV ZL-Uct Z'j NOV L'j•Uct L4 NOV 24-U<.1 .c.co 

Transmission Revenue Requirement C.itculation: 

Return on Rate Baise Annual Revenue Requirement: 

Rate Base 
Pre-TaxWACC 
Allowed Return on TOSIC Utility Plant 

Revenue Conversion 
Total Return on Rate Base Annual Revenue Requirement 

Incremental Expenses Annual Revenue Requirement: 

Property Tax Expense -Annualized 

Depreci.ition Expense - Annualized 
Depreciation Expense on Retirements - Credit 
Amortization Expense - Plan Development Costs 

10 Tota! Incremental Expenses before Revenue Conversion 

11 Revenue Conversion 
12 Total Incremental Expenses Annual Revenue Requirement 

13 Total Annllal Revenlle Reqllirement 

14 Revenue Requirement Recoverable In TOSIC Rider (80%) 

TOSIC 
Rate Base Cutoff 

31,959,484 $ 
6,68% 

2,134,894 $ 
1.23886 

2,644,834 $ 

257,920 $ 
245,658 $ 
(28,695) $ 

137,259 $ 
612,142 $ 
1.01995 

624,354 $ 

3,269,188 $ 

2,615,351 $ 

(Bl 
TOSIC 3 
3/31/21 

60,907,755 $ 94,119,045 $ 127,382,719 $ 
6.68% 6.68% 6.68% 

4,068,638 $ 6,287,152 $ 8,509,166 $ 
1.23886 1.23886 1.23886 

5,040,473 $ 7,788,901 $ 10,541,665 $ 

907,148 S 1,653,252 $ 2,461,950 $ 
787,936 $ 1,441,159 $ 2,177,626 $ 

(100,222) $ (160,406) $ (183,921) $ 
137,259 $ $ $ 

1,732,121 $ 2,934,005 $ 4,455,655 $ 
1.01995 1.01995 1.01995 

1,766,677 $ 2,992,538 $ 4,544,545 $ 

6,807,150 $ 10,781,440 $ 15,086,210 $ 

S,445,720 $ 8,625,152 $ 12,068,968 $ 

!CJ (DI (El 
TOSICS TOSIC 7 TOSIC9 

3/31/22 3/31/23 3/31/24 
~. - ~ .,., 

~ Rate Period NOV 21-0ct 22 Nov ZZ-Uct L3 NOV 23-0ct 24 Nov 24-U<.1 "" 

Distribution Revenue Requirement Calclllatlon: 
Return on Rate Base Annual Revenue Requirement: 

15 Rate Base 
Pre-Tax WACC 

17 Allowed Return on TOSIC Utility Plant 
Revenue Conversion 

19 Total Return on Rate Base Annual Revenue Requirement 

Incremental Expenses Annu1ill Revenue Requirement: 
20 Property Tax Expense- Annualized 

21 Depredation Expense· Annuallzed 
22 Depreciatfon Expense on Retirements• Credit 

23 Amortization Expense - Plan Development Costs 
24 Total Incremental Expenses before Revenue Conversion 

25 Revenue Conversion 
26 Tota! Incremental Expenses Annual Revenue Requirement 

27 Total Annu.-1 Revenue Requirement 

28 Revenue Requirement Recoverable In TOSIC Rider (80%) 

TOSIC 
R,1te Base Cutoff 

152,698,568 $ 
6.68% 

10,200,264 $ 
1.23886 

12,636,699 $ 

1,406,618 $ 
2,468,877 $ 

(330,227) $ 
647,080 $ 

4,192,349 $ 
1.01995 

4,275,986 $ 

16,912,685 $ 

13,530,148 $ 

(BJ 
TOSIC 3 

3/31/21 

279,798,342 $ 429,393,259 $ 579,072,934 $ 
6.68% 6.68% 6.68% 

18,690,529 $ 28,683,470 $ 38,682,072 $ 
1.23886 1.23886 1.23886 

23,154,949 $ 35,534,803 $ 47,921,672 $ 

4,486,267 $ 7,B11,942 $ 11,542,401 $ 
6,709,853 $ 11,327,2B1 $ 16,454,700 $ 
{904,382) $ (1,430,612) $ (1,964,954) $ 
647,080 $ $ $ 

10,938,818 $ 17,708,611 $ 26,032,148 $ 
1,01995 1.01995 1.01995 

11,157,048 $ 18,061,898 $ 26,551,489 $ 

34,311,997 $ 53,596,701 $ 74,473,161 $ 

27,449,S97 $ 42,877,361 $ 59,578,529 $ 

!CJ )DJ (El 
TDSIC5 TOSIC7 TDS1C9 

3/31/22 3/31/23 3/31/24 
-- - ..... ., ~ R1ilte Period NOV Zl.-Uct LZ NOV LL-Uct z~ NOV Z'j•Uct 24 NOV 24-Uu "-" 

Total TDSIC Revenue Requirement Cakulaition: 

Return on Rate B.ise Annual Revenue Requirement: 

29 Rate Base 

30 Pre-Tax WACC 
31 Allowed Return □ nTDSIC Utility Plant 
32 Revenue Conversion 
33 Tota) Return on Rate Base Annual Revenue Requirement 

Incremental Expenses Annual Revenue Requirement: 
34 Property Tax Expense - Annualized 
35 Depreciation Expense-Annualized 

Depreciation Expense on Retirements - Credit 
AmortiZiltion Expense - Plan Development Costs 

38 Total Incremental Expenses before Revenue Converslon 

39 Revenue Conversion 
40 Total Incremental Expenses Annual Revenue Requirement 

41 Total Annuill Reven11e Requirement 

42 Revenue Requirement Recoverable in TOSIC Rider (80%) 

184,658,051 $ 
6.68% 

12,335,158 $ 
1.23886 

15,281,534 S 

1,664,538 $ 
2,714,535 $ 
{358,922) $ 
784,339 $ 

4,804,490 $ 
1.01995 

4,900,340 $ 

2□,181,874 $ 

16,145,499 $ 

340,706,097 $ 523,512,304 $ 706,455,653 $ 
6.68% 6,68% 6.68% 

22,759,167 $ 34,970,622 $ 47,191,238 $ 
1.23886 1.23886 1.23886 

28,195,422 $ 43,323,705 $ 58,463,337 $ 

5,393,415 $ 9,465,194 $ 14,004,351 $ 
7,497,789 $ 12,768,441 $ 18,632,327 $ 

(1.004,605) $ (1,591,018) $ (2,148,875) $ 
784,339 $ $ $ 

12,670,939 $ 20,642,616 $ 30,487,802 $ 
1.01995 1.01995 1.01995 

12,923,724 $ 21,054,436 $ 31,096,034 $ 

41,119,146 $ 64,378,141 $ 89,559,371 $ 

32,89S,317 $ 51,502,513 $ 71,647,496 $ 

IF) (GI 
TOSIC 11 TOSIC 13 

3/31/25 3/31/26 
~•av 25-0ct 26 Nov 26-0ct 27 

156,583,423 S 171,960,164 S 
6.68% 6.68% 

10,459,773 $ 11,486,939 $ 
1.23886 1.23886 

12,958,194 $ 14,230,709 $ 

3,215,065 $ 3,808,136 $ 
2,904,788 $ 3,551,653 $ 
(201,436) $ (221,956} $ 

$ $ 
5,918,417 $ 7,137,832 $ 

1.01995 1.01995 

6,036,490 $ 7,280,231 $ 

18,994,6B3 $ 21,510,941 $ 

lS,195,747 $ 17,208,753 $ 

IF) (G) 
TOSIC 11 TOSIC 13 

3/31/25 3/31/26 
~•ov 2S-Oct 26 Nov 26-0ct 27 

700,242,713 $ 827,018,320 $ 
6.68% 6.68% 

46,776,213 $ 55,244,824 $ 
1.23886 1.23886 

57,949,179 $ 68,440,602 $ 

14,833,269 $ 17,457,302 $ 
21,225,220 $ 24,781,988 $ 
(2,471,394) $ (2,888,395) $ 

$ $ 
33,587,094 $ 39,350,895 $ 

1.01995 1.01995 

34,257,157 $ 40,135,945 $ 

92,206,336 $ 108,576,548 $ 

73,76S,069 $ 86,861,238 $ 

(Fl (G) 

TOSlC 11 TOSIC 13 

3/31/25 3/31/26 
~•ov 25-0ct 26 Nov 26-0ct 27 

856,826,136 $ 998,978,485 $ 
6.68% 6.68% 

57,235,986 $ 66,731,763 $ 
1.23886 1.23886 

70,907,373 $ 82,671,312 $ 

18,048,334 $ 21,265,437 $ 
24,130,008 $ 28.333.641 $ 
(2,672,830) $ (3,110,351) $ 

$ $ 
39,505,512 $ 46,488,727 $ 

1.01995 1.01995 
40,293,646 $ 47,416,177 $ 

111,201,020 $ 130,087,489 $ 

88,960,816 $ 104,069,991 $ 

(HJ 
TOSIC 14 

3/31/27 
Nov 27-0ct 28 

198,415,324 
6.68% 

13,254,144 
1.23886 

16,420,028 

3,808,136 

4,186,572 
(241,590) 

7,753,117 
1.01995 

7,907,792 

24,327,820 

19,462,256 

(G) 
TOSIC 14 

3/31/27 
Nov 27-0ct 28 

893,954,448 
6.68% 

59,716,157 
1.23886 

73,979,958 

17,457,302 
27,623,552 
{3,188,687) 

41,892,167 

1.01995 
42,727,916 

116,707,874 

93,366,299 

(G) 

TDSIC14 

3/31/27 
Nov 27-0ct 28 

1,092,369,771 

6.68% 
72,970,301 

1.23886 
90,399,987 

21,265,437 
31,810.124 
(3,430,277) 

49,645,284 
1.01995 

50,635,708 

141,035,695 

112,828,5S6 

Reference 

Attachment CAR-2 
IPL Att.ichment NHC-5 p. 3 

line 1 x line2 
IPL Attachment NHC-6 

Une3xline4 

Attachment CAR-3 

Attachment CAR-2 
Attachment CAR-4 

IPL Attachment NHC-6 

Line 6 +Line 7+line8 + Line9 
IPL Attachment NHC-6 

line 10 x Line 11 

Line 5 + Line 12 

Line 13x80% 

(HJ 

Reference 

Attachment CAR-2 
IPL Attachment NHC-5 p. 3 

Line 15 x Line 16 
IPL Attachment NHC-6 

Line 17 x Line 18 

Attachment CAR-3 

Attachment CAR-2 
Attachment CAR-4 

IPL Attcchment NHC-6 

line 20 + Line 21 + Line 22+ line 23 
IPL Attachment NHC-6 

line 24 x line 25 

line 19 + Line 26 

Line 27 x 80% 

(HI 

Reference 

Attachment CAR-2 
IPL Attachment NHC-5 p. 3 

Line 29 x Line 30 
IPLAttcchment NHC-6 

line 31 x Line 32 

Attachment CAR-3 
Attachment CAR-2 

Attachment CAR-4 
\PL Attachment NHC-6 

Line 6+Line7+ lines+ Line 9 
IPL Atti!chment NHC-6 

Line 38 x Line39 

Line 33 + Line 40 

Line 41 x80% 

Indianapolis Power & Light Company 
IURC Cause No, 45264-TDS!C 1 

IPL Attachment CAR-1 
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INDlANAPOLIS POWER & LIGHT COMPANY 

TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC) 
TOSIC Ph.n Estimated Retail Rates 

(B) (C) ~ rn ~ ~ ~ (H) 

TOSIC 3 TOSIC S TOSIC 7 TOSIC 9 TOSIC 11 TOSIC 13 TOSIC 14 
R,.te e .. se Cutoff 3/31/21 3/31/22 3/31/23 3/31/24 3/31/25 3/31/26 3/31/27 

Line R,.t., Period Nov 21-0ct 22 Nov 22-0ct 23 Nov23-0ct 24 Nov 24-0ct 25 Nov 2S-Oct 26 Nov26-0ct 27 Nov 27-0ct 28 Reference 
--1- Total Revenue Requirement Rider $ 16,145,499 $ 32,895,317 $ 51,502,513 $ 71,647,496 $ 88,960,816 $ 104,069,991 $ 112,828,556 P.1 line 41 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

RidetReven11eRequirement-Transmission $ 2,615,351 $ 5,445,720 $ 8,625,152 $ 12,068,968 $ 15,195,747 $ 17,208,753 $ 19,462,256 P.1 line14 
RiderRevem.1eRequirement-Oistribution $ 13,530,149 $ 27,449,597 $ 42,877,361 $ 59,578,529 $ 73,765,069 $ 86,861,238 $ 93,366,299 P.1 line2B 

Allocation Factor - Transmission 
Residential 

SmallC&I 
large C&I - Secondary 
largeC&I-Prlmary 

lighting 

Alloc.ation factor• Distribution 
Residential 
SmaliC&! 

lari:e C&I-Secondary 

lari:eC&I-Primary 
lighting 

Transmission. Revenue Requirement 

Residential 

Small C&I 
large C&I - Secondary 
largeC&I-Primary 

lighting 
Total 

Distribution - Revenue Requirement 

Residential 
SmallC&I 
Large C&I Secondary 
LargeC&I Primary 
Lighting 

Tot-'I 

Total Revenue Requirement 
Residential 

Small C&i 
large C&I - Secondary 
LargeC&I Primary 
Lighting 

Total 

TOSIC 
Rate e .. se Cutoff 

40.50% 
15.21% 

25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 

8.28% 
0.86% 

1,059,000 
398,000 

676,000 
472,000 

10L000 

2,615,000 

7,721,000 
2,143,000 
2,429,000 

1,121,000 
116,000 

13,530,000 

8,780,000 
2,541,000 
3,105,000 
1,593,000 

126.,_000 

16,145,000 

40.50% 

15.21% 

25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 

8.28% 
0.86% 

2,206,000 
828,000 

1,408,000 
982,000 

22_,_000 
5,446,000 

15,664,000 
4,348,000 
4,929,000 

2,273,000 
236LOOO 

27,450,000 $ 

17,870,000 
5,176,000 
6,337,000 
3,255,000 

25spoo 
32,896,000 

40.50% 

15.21% 

25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 

8.28% 
0.86% 

3,494,000 

1,312,000 
2,230,000 

1,556,000 

34LOOO 
8,626,000 

24,468,000 
6,792,000 
7,699,000 
3,551,000 

368.,_000 
42,878,000 

27,962,000 
8,104,000 
9,929,000 
5,107,000 

402.,_000 
51,504,000 

40.50% 

15.21% 
25.85% 

18.04% 
0.40% 

57.06% 
15.84% 

17.95% 
8.28% 

0.86% 

4,888,000 

1,836,000 
3,120,000 

2,177,000 
48LOOO 

12,069,000 

33,998,000 
9,437,000 

10,697,000 
4,935,000 

s11poo 
59,578,000 

38,886,000 

11,273,000 
13,817,000 

7,112,000 
559.!.000 

71,647,000 

40.50% 

15.21% 
25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 
8.28% 

0.86% 

6,155,000 

2,312,000 
3,928,000 

2,741,000 
61,000 

15,197,000 

42,093,000 
11,685,000 
13,244,000 

6,110,000 

633.,_000 
73,765,000 

48,248,000 
13,997,000 

17,172,000 
8,851,000 

694.!.000 
88,962,000 

40.50% 

15.21% 
25.85% 
18.04% 

0.40% 

57.06% 
15.84% 
17.95% 

8.28% 

0.86% 

6,970,000 

2,618,000 
4,448,000 

3,104,000 

69L□oo 

17,209,000 

49,567,000 
13,759,000 
15,596,000 

7,194.000 

74spoo 
86,862,000 

56,537,000 
16,377,000 

20,044,000 
10,298,000 

815.!.000 
104,071,000 

40.50% 

15.21% 
25.85% 

18.04% 
0.40% 

57.06% 
15.84% 
17.95% 

8.28% 

0.86% 

7,883,000 

2,961,000 
5,031,000 

3,510,000 

78LOOO 
19,463,000 

53,279,000 
14,789,000 
16,764,000 

7,733,000 

802L000 
93,367,000 

61,162,000 
17,750,000 

21,795,000 
11,243,000 

880-'-000 
112,830,000 

TOSIC 3 TOSIC S TOSIC 7 TOSIC 9 TOSIC 11 TOSIC 13 TOSIC 14 

3/31/21 3/31/22 3/31/23 3/31/24 3/31/2S 3/31/26 3/31/27 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 
CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 
CN 45029 Settlement Agreement Att E 

line2 x line4 
Line 2x lines 

line 2x line6 
Line2xline7 

line 2x line 8 

SumlineslS-19 

line3 xUne 10 
Line 3 x line 11 
Line3x Line 12 
line 3 x line 13 

line3xline 14 
Sum lines 21-25 

line 15 + line 21 
Line 16 + Line 22 
line 17 + Line 23 
line 18 + Line 24 
Line 19 + line 25 
Sum lines 27-31 

~ Rate Period Nov 21-0ct 22 Nov 22-0ct 23 Nov 23-0ct 24 Nov 24-0ct 25 Nov 25-0ct 26 Nov 26-0ct 27 Nov 27-0ct 28 Reference 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Estimated forecasted Firm Ulad Volume (MWh) 

Residential 

Smal!C&I 
large C&I - Secondary 

largeC&I-Primary 

Lighting 

Total 

$ per kWh 
Residential 
Small C&J 

Large C&J - Secondary 

Large C&I - Primary 
Lighting 

5,155,525 
1,789.164 

3,580,334 

2,792,394 

93.!.299 
13,410,716 

0.001703 
0,001420 

0.000867 

0.000570 
0,001350 

5,195,340 
1,793.896 

3,589,004 

2,799,824 

92~376 
13,470,439 

0.003440 

0.002885 
0.001756 

0.001163 

0.002793 

5,239,032 

1,793,078 
3,584,686 

2,789,700 

91.!.452 
13,497,948 

0.005337 

0.004520 
0,002770 

0.001831 
0.004396 

5,294,228 

1,794,594 
3,588,756 

2,771,182 

90,529 

13,539,289 

0.007345 
0.006282 

0.003850 

0.002566 
0.006175 

5,361,309 

1,793,637 
3,589,762 

2,747,478 

89.!.606 

13,581,791 

0,008999 

0.007804 

0,004784 

0.003222 
0,007745 

5,434,537 

1,793,175 
3,592,276 

2,728,069 

88.!.682 
13,636,739 

0.010403 
0,009133 
0,005580 

0.003775 
0.009190 

5,516,703 

1,794,967 
3,599,307 

2,716,049 

87~759 
13,714,785 

0.011087 
0.009889 

0.006055 

0.004139 
0.010027 

IPL load Forecast 

IPL load Forecast 
IPL Load Forecast 

IPL load Forecast 

IPL Load forecast 

IPL Load Forecast 

line 27 /line 33/1,000 

Line 28/Une 34/1,000 

line 29/line 35/1,000 
Line 30/line 36/1,000 

line 31/line 37/1,000 

Indianapolis Power & light Company 
IURC Cause No. 45264 -TDSIC 1 

IPLAttachment CAR-1 
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UM -,-

10 

11 
12 

u .. --,,-
14 

15 

16 

17 

19 
20 

21 
22 

23 

24 

25 

" 27 

" 29 
30 

31 

32 

34 

35 
36 

37 

.. 

TOSIC Plan 
Tran5missionAssets 
CapEII Additions (incl AFUDC); 

FERCAci:ount 
352.00 
353.00 
354.00 
356.00 

362.00 
364.00 
365.00 
366.00 
367.00 
368.00 
370.01 

TotalCapExAdd/tioM 

Tnmsmlssron Assets 

c..pE11 Additions (incl AFUOCJ: 
FERCAccount 

352.00 

353.00 
354.00 
356.00 
362.00 

364.00 
365.00 
366.00 
367,00 

368.00 
370.01 

Total CapEx Addltiom Placed In Seri,ice 

CWIPBalance3/31 

Transmlufon A5set:s 
3/31UtllltyPlantBal•nce: 

FERC Account 
352.00 
353.00 
354.00 
356,00 
362.00 
364.00 
365.00 
366,00 

367,00 
368,00 

370,01 
Total3/31UtllltyPlantBalance 

TransmisslonA5set5 
DepreciationE11peml!: 

FERCAccount 
352.00 
353.00 
354.00 
356.00 

41 362.00 

42 364.00 
43 365.00 
44 366.00 
45 367.00 
46 368.00 
47 370.01 

48 TotalDeptExp•Annuallzed 

" so 
51 
52 
53 

54 
55 

" 57 

58 

59 

TransmlssJonA$sets 
3/31AccumulatedDepreclatlon: 

FERCAccount 
352.00 
353.00 

354.00 
356.00 
362.00 
364,00 
365,00 
366,00 
367,00 
368,00 

370.01 

Total3./31A«umOepr 

Transmission Assets 

3/31RateBasl! 

(AJ 

OeprRate 
2-:-40% 
2.53% 
1.37% 
1.20% 
1.61% 
2.06% 
2.35% 
2.62% 
2.55% 
0.65% 
19.35% 

Def.rRate 
2.40% 
2.53% 

1.37% 
1.20% 
1.61% 
2.06% 
2.35% 
2.62% 

2.55" 
0.65% 

19.35% 

Def.rRate 

'·'""' 2.53% 

1.37% 
1.20% 
1.61% 
2.06% 
2.35% 

2.62" 

2.55" 
0,65% 
19.35% 

DeE!rRate 
2.40% 
2.53% 
1.37% 
1.20% 
1,61" 
2.06% 

2.35" 
2.62% 
255% 

0.65% 
19.35% 

DeerRate , .... 
2.53% 

l.37¾ 
120% 

1.61% 
2.06% 
2.35% 
2.62% 
2.55% 
0,65% 
19,35% 

$ 
$ 
$ 

J. 

(Bl 
Calendar 

Yearl 
2020 

$ 
16,542,692$ 
1,138,320 $ 

TDSICl 
]h_!U3/31/20 

$ 

INOIANAPOUS POWER & LIGHT COMPANY 
TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE {TOSIC) 

TOSIC Rate BIIH and Depred•tlon E11pen5e E5timate Calwlation 

lcJ (DI 
Calendar Calendar 

Year2 Yl!ar3 
2021 2022 

$ $ 
19,582,382$ 23,096,878$ 

1,111,147 $ 1,082,432$ 

TDSICS TDS[C3 

4/l/Z0.-3/31/21 4/1/21-3/31/22 
$---

$ 

(El 
Odendar 
Ye■r4 

2023 

2,300,385$ 
22,073,157$ 

850,792 

TDSIC7 

4/1/22-3/31/23 

(Fl 
Calendar 

Years 
2024 

2,844,940$ 
19,302,399 $ 

TDSIC9 

4/1/23-3/31/24 
$ ------i;iio,3as 

(Gj 
Calendar 

Yl!ar6 
2025 

$ 
18,615,703 $ 

TDSICll 

4/1/24-3/31/25 

(HJ 
Calernt.r 

Ye■r7 

2026 
2,632,615 

20,407,195 

TDSICU 

4/1/25-3/31/26 

$ 16,542,692 $ 19,582,382 $ 23,096,878 $ 22,073,157 
$ ~40 
$ 19,302,399 

$ 

18,615,703 

$ 1,138,320 $ 1,111,147 $ 1,082,432 $ 850,792 

$ $ $ $ 

7,943,370 $ 9,758,213$ 11,918,982 $ 12,889,940 $ 

TDStC1 TDSIC3 TDSICS TDSIC7 

3/31/2020 3/31/2021 3/31/2022 3/31/1,Pll 
$ $ $ 

16,542,692$ 36,125,074 $ 59,221,952$ 
1,138,320 $ 2,249,467 $ 3,331,899$ 

TOSIC1 TDSIC3 TDSICS TDSIC7 

Thru3/31/20 4/1/20-3/31/21 4/1/21-3/31/22 4/1/ll-3/31/23 

$ $ $ $ 
$ 209,265$ 666,247$ 1,206,140 $ 

$ 7,797$ 23,206$ 38,232$ 

$ 28,596$ 98,482$ 196,787$ 

$ 

11,905,948 $ 10,366,782 $ 

TDSIC9 TDSIC11 TOSIC13 

3/31/2024 3/31/202S 3/31/2026 
2,300,385 $ 5,145,325$ 5,145,325 $ 

81,295,109$ 100,597,508 $ 119,213,211 $ 
4,182,691 $ 4,182,691$ 4,182,691 $ 

TOSIC9 TOSICll TOSIC13 

4/1/23-3./31/24 
27,605 

4/1/24-3/31/25 
$---,-9,349 

4/1/25-3/31/26 
$---12-3,4-88 

1,1n,s41 $ 2,300,942 
$ 57,303 

$ 2,780,606 

$ 

$ 

_$ ___ 

TDSIC1 TDSIC3 TDSICS TOSIC7 TDSIC9 TDSICll TOSICl3 

3/31/2020 3/31/2021 3/31/2022 3/31/2023 3/31/2024 3/31/2025 3/31/lrn.6 

$ (27,605)$ (116,953)$ {240,441) $ 
(2,081,652)$ (3,859,193)$ (6,160,135)$ (8,940,740) $ 

(69,236)$ (120,711) $ (178,014) $ (235,317) $ 
$ (1,102,066) $ (1,692,323) $ 

31,959,484$ 60,907,755$ 94,119,045$ 127,382,719 $ 156,583,423 $ 171,960,164 $ 

111 

TDSIC14 
4/1/26-3/31/27 
~,615 

20,407,195 

TDS1Cl4 

3/31/2027 
7,7n,940 

139,620,406 
4,182,691 

TDSIC14 
4/1/26-3/31/27 

155,079 
3,274,245 

57,303 

TD51Cl4 
3/31/2027 

(395,520) 
(12,214,985) 

(292,620) 
{2,392,267) 

198,415,324 

Ill 

TotalPl•n 
1,n1,940 

139,620,406 
4,182,691 

_IotalPl•n 
1,n1,940 

139,620,406 
4,182,691 

(Kl 

Reference 
TOSIC Plan Filing, IPLAttachment BJB-2 Appendix 8.7 
TOSIC Phm Fillng, IPL Attachment BJB-2 Appendix 8.7 
TOSIC Plan Filing, IPL Attachment BJB-2 Appendi11 8,7 
TOSIC Plan FIiing, IPL Attachment BJB-2 Appendix 8.7 

Sumllnesl-11 

Reference 

TD51Cl:3/31/2020ActBalance,Thereafter:PrlorCalendarYr 
TOSIC 1: 3/31/2020Act Balance, Thereafter. Prior calendar Yr 
TD51Cl:3/31/2020ActBalance,Thereafter:PriorCalendarYr 
TOSIC 1: 3/31/2020 Act Balance, Thereafter: Prior Calendar Yr 

SumUnesl3-24 

Rl!fl!rence 
llne13Accumulated 
Une14Accumulated 
Llne15Accumulated 
Llnel6Accumulated 

SumUn1!525-36 

Rl!ference 
(line 13 x Column Ax SO¾)+ (Prior Line 25 x Column A) 
(line 14x Column All 50¾) + (Prior Line 26x Column A) 
{line 15 11 Column Ax 50%) + (Prior Line 27 x Column A) 
(Line 1611 Column Ax 50%) + (Prior Line 28 x Column A) 

Reference 

Llne37Accumulated 
Llne38Accumulated 
Llne39Accumulated 
Une40Accumulated 

lndianapolisPower&LightCOmpany 
lURCCause No.45264-TOSIC 1 

IPLAttachment CAR-2 
Pa&elof3 



TOSIC Plan 
Distribution Assets 
C.pExAddltlons (Incl AFUDCJ: 

IA) l•J 
Calendar 

Yearl 

Une FERCAccount u"'"'n"'" 
--,- 352,00 ~--, 

10 

11 
Total CapEx Additions 

DlstributlonAHl!ts 
CapE11 Additions jind AFUDC): 

Une FERCAecount 

353,00 
354,00 

356.00 
362.00 
364.00 
365.00 
366,00 

367.00 
368.00 
370.01 

-,-,- 352,00 

u 
15 

353.00 

354.00 
356.00 

17 362.00 
18 364,00 
19 365.00 
20 366,00 

21 367,00 
22 368.00 
23 370.01 
24 TotalC1pE11AddltlonsPlacedlnService 

15 

26 

27 

30 

31 

CWIPBalanet!3/31 

Distribution Assets 

3/31UtllltyPlantBalance: 
FERCAccount 

352,00 
353,00 
354,00 
356.00 
362.00 
364.00 
365,00 
366,00 

367,00 
34 368.00 
35 370.0l 
36 Total3/31UtllityPlantBa\ance 

Dim'lbutlon A$set, 

OepredatlonEltpense: 
FERCAccount 

37 352.00 
38 353.00 
39 354,00 
40 356.00 

41 362.00 
42 364.00 
43 365,00 
44 366,00 

45 367.00 
46 368.00 

47 370.01 
48 TotalDeprE11p-Annuallied 

49 

50 

51 
52 

Distribution Assets 

3/31AccumulatedOepreciatlon: 
FERCAccount 

1.61%$ 7,026,754$ 
2.06% $ 39,069,911 $ 
2.35'¼$ 28,815,380 $ 

2.62% $ 2,250,626 $ 
2.55% $ 13,966,103$ 

0.65% $ 12,521,414 $ 
19.35% $ 10,735,674 $ 

$ 114,385,862 $ 

TDSICl 

1.2 
1.61% $ 
2.06% $ 4,2111,117 $ 
2.35% $ U,312,934 $ 
2.62% $ 250,490 $ 
2.55% $ 4211,901 $ 
0.65% $ 231,365 $ 

19,35% $ $ 
$ 17,504,807 $ 

20,472,274 $ 

'""" 1.61% $ $ 
2.06% $ 4,281,117 $ 
2.35% $ 12,312,934$ 
2.62% $ 250,490$ 
2.55% $ 4211,901 $ 
0.65% $ 231,365$ 

19.35% $ $ 
$ 17,504,807 $ 

TOSICl 

DeprRate Thru3/3l/20 
~-

2.53% 
1,37" 

1.20% 
1.61%$ $ 
2.06% $ 44,096 $ 
2.35% $ 144,677 $ 
2.62% $ 3,281$ 
2.55% $ 5,468$ 
0,65% $ 752 $ 

19.35% $ s 
$ 198,274 $ 

TOSICl 
DeprRate 3/31/2020 

2,40% 
2.53% 

1.37% 
1.20% 

ICI ID) IE) 
Calendar Calendar Calendar 

Year2 Year3 Year4 

25,672,321$ 38,188,063$ 49,360,078$ 
34,048,557$ 47,918,689$ 52,531,374$ 
27,nl,432 $ 26,078,201 $ 27,620,140 $ 

2,346,110 $ 2,405,220 $ 2,690,012 $ 
13,407,560 $ 14,443,018 $ 14,226,294$ 
12,200,598$ 15,845,026 $ 11,ns,2n s 
10,950,388 $ 11,169,395$ 11,392,7113 $ 

126,396,966$ 156,047,612$ 175,545,958$ 

TDSIC3 TDSICS TDSIC7 

37,235,492 $ 35,886,510$ 41,027,574$ 
28,0112,071 $ 26,461,278$ 25,914,617$ 
2,234,596$ 2,279,093$ 2,422,942$ 

13,5911,438 $ 13,175,258$ 14,106,029$ 
12,233,709 $ 12,5n,sso s 15,962,n3 s 
10,603,114 $ 10,625,300$ 10,998,762 $ 

115,238,944$ 128,502,887$ 157,432,471 $ 

22,621,968$ 27,928,709$ 31,4111,437 $ 

TDSIC3 TOSICS TOSIC7 
3 1 021 3/31/2f11.2 3/31/2023 

rm□•• 
11,251,524$ 38,754,112$ 711,753,936$ 

41,516,609$ n,403,119 $ 125,430,694$ 
40,395,005 $ 66,856,283$ 92,no,900 s 

2,485,086 $ 4,764,178$ 7,187,121$ 
14,027,340$ 27,202,598 $ 41,308,626$ 
U,465,074 $ 25,037,934 $ 41,000,657$ 
10603,114 $ 21,228,414$ 32,227,176$ 

132,743,751$ 261,246,638$ 418,679,109$ 

TDSIC3 TOSIC5 TOSIC7 
4/'!/JJJ .. 3/31/2'!_ 4/1L21-3/31/22 4/1/22-3/31/23 

90,575$ 402,545$ 945,940$ 
471,717$ 1,224,873$ 2,089,188$ 
619,318$ 1,260,203 $ 1,875,619$ 
35,836$ 94,965 $" 156,562$ 

184,317$ 525,682$ 873,518$ 
41,263 $ 121,885$ 214,625$ 

1,025,851$ 3,079,700 $ 5,171,828$ 
2,46818n s 6,709,853$ 11,327,281 $ 

TOSIC3 TDSICS TDSIC7 
3/31/lOU. 3/31/2022 3/31/2023 

352.00 
353.00 
354.00 
356.00 

362.00 1.61% s $ (90,s15J s · · (493,1201 ·s ··(1,439,060) s 
54 364.00 2.06% $ (44,096)$ (515,812}$ (1,740,685)$ (3,829,874)$ 
55 365.00 2.35% $ (144,677) $ (763,995)$ (2,024,198)$ (3,899,817)$ 
56 366.00 2,62% $ (3,281)$ (39,117) $ (134,083) $ (290,645) $ 
57 367.00 2.55% $ (5,4611)$ (189,786) $ (715,467)$ (1,588,985)$ 
58 368.00 0.65% $ (752}$ j42,015) $ (163,900) $ {3711,526)$ 
59 370,01 19.35% $ $ (1,025,851) $ (4,105,552) $ (9,2n,380) $ 
60 Total 3/31 Accum Depr $ (198,274)$ (2,667,152) $ (9,377,005) $ (20,704,286) $ 

DistributlonA$5ets 
61 3/31 Year Rate Base 152,698,568$ 279,798,3.Q $ 429,393,259$ 

lndianapoUsPower&lightCompany 
IURC Cause No. 45264- TOSIC 1 

IPL Attachment CAR-2 
Page2of3 

IFI IGJ IHI 111 Ill IK) 
Calendar Calendar C1dendar 

Years Year6 Year7 

Reference ... -24,862,469$ 45,555,289$ 32,554,913 $ 223,219,887 TOSIC Plan Fnlng, IPL Attachment BJB-2 Appendill 8,7 
44,678,960$ 49,169,935$ 46,385,522 $ 313,802,948 TOSIC Plan Flllng. IPL Attachment BJB-2AppendiK8.7 
25,686,598$ 27,204,806 $ 26,696,855 $ 189,873,412 TOSIC Plan Filing. IPL Attachment BJB-2 Appendl118.7 

1,809,774$ 2,715,591$ 2,769,903 $ 16,987,236 TOSIC Plan FIiing. iPL Attachment BJB-2 AppendlK 8.7 
14,093,313 $ 14,938,612$ 14,497,7113 $ 99,572,683 TOSIC Plan Fff!ng, IPLAtt.ichment BJB-2 Appendix 8.7 
15,147,875 $ 16,296,1175 $ 15,682,084 $ 105,419,149 TOSIC Plan FHlng, IPL Attachment 8JB-2AppendlK 8.7 
11,620,639$ $ $ 55,868,879 TOSIC Plan F11ing. IPL Attachment BJB-2 Append1K 8.7 

137,1199,628 $ 155,881,108$ 138,587,060 $ 1,004,744,194 

TDSIC9 TDSICll TDSIC13 
4-3 s Reference 

52,751,284$ 44,786,565$ 49,509,809 $ 41,324,597$ 313,802,9411 
28,391,1101 $ 25,504,493$ 27,674,067 $ 15,532,151$ 189,1173,412 TDSlC1:3/31/2020ActualBalance, 
2,558,378$ 1,980,163$ 2,791,032$ 2,470,542 $ 16,987,236 Thereafter: 75% of Prior calendar Year+ 25% of current Calendar Year -

14,881,641$ 13,996,222$ 15,152,199$ 14,233,987$ 99,5n,683 ChangelnCWIP 
17,821,051 $ 15,098,668 $ 16,493,412$ 15,005,351 $ 105,419,149 
U,017,531 $ 8,715,479$ $ 2,908,693$ 55,868,879 

112,sn,149 $ 139,176,753 $ 154,652,808$ 119,363,376$ 1,004,744,194 

24,680,663 $ 27,11911,909 $ 24,803,697 

TDSIC9 
3 1 024 Reference 

123,204,391$ 152,299,553$ 195,331,831$ 223,219,8117 Unel7Accumulated 
l78,1Bl,9n $ 222,968,542 $ 272,478,351$ 313,802,948 linel8Accumulated 
121,162,701$ 146,667,194 $ 174,341,261$ 189,873,412 Llne19Accumulated 

9,745,499 $ 11,725,662 $ 14,516,694$ 16,987,236 Llne20Accumulated 
56,190,274 $ 70,186,497$ 85,338,696$ 99,572,683 Une21Accumulated 
58,821,708$ 73,920,376$ 90,413,798 $ 105,419,149 Une22Accumulated 
44,244,707 $ 52,960,186$ 52,960,186$ 55,868879 Une23Accumulated 

591,551,258$ 730,7211,0lO $ 885,380,818$ 1,004,744,194 

TOSIC9 TDSICll TOSIC13 TDSIC14 

4/1/23-3/31/24 4/1/24--3/31/25 4/1/15-3/31/26 4/1/26-3/31/27 Reference 

1,625,765$ 2,217,807$ 2,798,433$ 3,369,341 (Line 17 x Column AK SO%)+ (Prior Line 29 x column A) 
3,127,211$ 4,131,850$ 5,103,103$ 6,0311,697 (Line lllx COiumn Ax SO%)+ {Prior Llne30K Column A) 
2,513,720$ 3,147,001$ 3,nl,1149 $ 4,279,522 (Line 19 x Column Ax 50%) + (Prior Line 31 x Column A) 

221,817$ 281,272$ 343,775$ 412,701 (Line 2Dx Column AX 50%) + (Prior Line 32 x Column A) 
1,243,111$ 1,611,304$ 1,982,946$ 2,357,620 (Line 2111 Column Ax 50%) + (Prior Line 33 x Column A) 

324,423 $ 431,412$ 534,0116 $ 636,457 (Line 22 x Column Ax50%) + {Prior Line 34 x Column A) 
7,398,655$ 9,404,573$ 10,247796 $ 10,529,212 (Line 23 x Column Ax 50%) + {Prior Line 35 x Column A) 

16,454,700$ 21,225,220 $ 24,781,988$ 27,623,552 

TDSIC9 TDS[Cll TOSIC13 TDSIC14 
3/31/2024 3/31(3:.025 3/31/2026 3/31/2DZ7 Reference 

(3,064,824) $ (5,282,631)$ (8,081,064) $ (11,450,405) Une41Accumulated 
(6,957,0114)$ (11,088,934)$ (16,192,037)$ (22,230,735) Une42Accumulated 
(6,413,537) $ (9,560,538) $ (13,332,388)$ (17,611,910) Une43Acwmulated 

(512,462}$ (793,734)$ jl,137,509)$ (1,550,211) Une44Accumulated 
(2,832,096)$ (4,443,400) $ {6,426,346)$ (8,783,966) line45Accumulated 

(702,9411)$ (1,134,360) $ (1,668,446)$ (2,304,903) Llne46Accumulated 
(16,676,035)$ (26,080,608)$ ___ (36,328,404)$ __j46,B_!i?,616) Llne47Accumulated 
(37,158,987) $ (58,3114,206) $ 

579,on,934 S 700,242,713 $ 827,018,320$ 893,954,448 



lndiilnapolisPower&LlghtCompany 
IURC Cause No. 4S264-TDSlC 1 

IPLAttachment CAR-2 
Page3of3 

(A) (BJ (Cl (DI (El IF) (G) (HI (I) (JI (K) 

TotailTDSICAssets c1dend,u Calendar Calend11r Calend11r c11lend11r Calendar calend11r 
CapEx Additions (incl AFUDC): Yo,ar1 Year2 Ye11r3 Ye.ar4 Years Year6 Year7 

Uo• FERCAccount DeprRirte 2020 2<>21 2022 2"'3 2<>24 2025 2026 TotalPl1n Reference --,- 352,00 2.40% $ $ $ $ 2,300,385$ 2,844,940$ $ 2,632,615 $ 7,777,940 sumofSameLinesonp.1 & p,2 
353.00 253¾ $ 16,542,692$ 19,582,382$ 23,096,878$ 22,073,157$ 19,302,399$ 18,615,703$ 20,407,195 $ 139,620,406 SumofSamellnesonp.1 & p.2 
354,00 1.37% $ 1,138,320 $ 1,111,147$ 1,082,432$ 850,792$ $ $ $ 4,182,691 sumofSameUnesonp.l & p.2 
356.00 1.20%$ 4,765,917$ 6,881,909$ 9,502,181$ 11,200,958 $ 11,497,320 $ 10,679,473 $ 7,601,921 $ 62,129,679 Sumofsamellnesonp,1 & p.2 
362.00 1.61¾ $ 7,026,754$ 25,672,321$ 38,188,063$ 49,360,078 $ 24,862,469 $ 45,555,289$ 32,554,913 $ 223,219,887 SumofSamellnesonp.l & p.2 
364,00 2.06¾ $ 39,069,911$ 311,048,557$ 47,918,689$ 52,531,374$ 44,678,960 $ 49,169,935$ 46,385,522 $ 313,802,948 SumofSamelinei;onp.1 & p.2 

365.00 2.35¾ $ 28,815,380$ 27,771,432$ 26,078,201$ 27,620,140 $ 25,686,598$ 27,204,806$ 26,696,855 $ 189,873,412 SumofSameUnesonp.1 & p,2 
366,00 2.62% $ 2,250,626 $ 2,346,110$ 2,405,220 $ 2,690,012$ 1,809,774$ 2,715,591$ 2,769,903 $ 16,987,236 SumofSilmeUnesonp,1 & p.2 

367.00 2,55% $ 13,966,103$ 13,407,560$ 14,443,018 $ 14,226,294 $ 14,093,313$ 14,938,6U $ 14,497,783 $ 99,572,683 sumofsameUnesonp.l& p,2 

" 368,00 0,65% $ 12,521,414$ 12,200,598 $ 15,845,026 $ 17,725,277 $ 15,147,875$ 16,296,875$ 15,682,084 $ 105,419,149 Sumof5ilmellnesonp.1 & p,2 
370.01 19.35'¼$ 10,735,674$ 10,950,388$ 11,169,395$ 11,392,783$ 11,620,639$ $ $ 55,868,879 SumofSilmelinesonp.1& p.2 

Total CapE11 Additions $ 136,832,791$ 153,972,1104 $ 189,729,103$ 211,971,250 $ 171,544,287$ 185,176,284 $ 169,228,791 $ 1,218,454,910 

TotalTD5\CAssets PlilnYear P111nYear PlanYear Plan Year Plan Year PlilnYear PbmYear 
CapE11 Additio115 (ind AFUDC): TOSIC! TDSIC3 TDSIC5 TOSIC7 TDSIC9 TDSJCU TOSIC13 TDSIC14 

Uoo FERCAct:ount DeprRirte Thru3/31/20 4/1/2fJ..3/31/21 4/1/21-3/31/22 4/1/22-3/31/23 4/1/23-3/31/24 4/1/24-3/31/25 4/1/25-3/31/26 4/1/26--3/31/27 Total Plan Reference --.,- 352.00 2.40"/4 $ $ $ $ $ 2,300,385$ 2,844,940 $ $ 2,632,615$ 1,m,940 sumofSameUnesonp.1 & p.2 
14 353.00 2.53'¼$ $ 16,542,692$ 19,582,382$ 23,096,878$ 22,073,157$ 19,302.,399 $ 18,615,703$ 20,407,195 $ 139,620,406 sumofSameUnl!!Sonp.1 & p,2 
15 354,00 1.37'¼$ $ 1,138,320$ 1,111,147$ 1,082,432$ 850,792$ $ $ $ 4,182,691 SumofSameUnl!!Sonp.l & p.2 
16 356.00 1.20'¼$ $ 4,765,917$ 6,881,909$ 9,502,181 $ 11,200,958 $ 11,497,320 $ 10,679,473$ 7,601,921 $ 62,129,679 SumofSilmelinl!!Sonp.1 & p.2 
17 362,00 1.61" $ $ 11,251,524 $ 27,502,588 $ 39,999,824 $ 44,450,455 $ 29,095,162$ 43,032,278 $ 27,888,056$ 223,219,887 sumofSilmellnesonp.1 & p.2 
1B 364.00 2,06" $ 4,281,117 $ 37,235,492$ 35,886,510 $ 48,027,574 $ 52,751,284 $ 44,786,565$ 49,509,809 $ 41,324,597$ 313,802,948 SumofSameUnesonp.1 & p,2 

365.00 2.35% $ 12,312,9311 $ 28,082,071 $ 26,461,278$ 25,914,617$ 28,391,801$ 25,504,493 $ 27,674,067 $ 15,532,151$ 189,873,412 SumofSameUnesonp.1 & p.2 
20 366.00 2.m,s 250,490$ 2,234,596$ 2,279,093$ 2,422,942$ 2,558,378$ 1,980,163$ 2,791,032$ 2,470,542 $ 16,987,236 sumofSameUnl!!Sonp.1 & p.2 
21 367,00 255" $ 1128,901 $ 13,598,438$ 13,175,258$ 14,106,029 $ 14,881,648 $ 13,996,222$ 15,152,199$ 14,233,987$ 99,572,683 sumofSameUnesonp.1 & p.2 
22 368,00 0.65¾ $ 231,365$ 12,233,709$ 12,572,860$ 15,962,723$ 17,821,051$ 15,098,668$ 16,493,422$ 15,005,351 $ 105,419,149 SumofSilmeUnesonp.1 & p.2 

370.01 19.35¾ $ $ 10,603,114$ 10,625,300$ 10,998,762$ 12,017,531 $ 8,715,479$ $ 2,908693 $ 55,868,879 SumofSilmeUnesonp.l & p.2 
24 Totail CapEII Additions Plued in Service $ 17,504,807 $ 137,685,873$ 156,078,325$ 191,113,962 $ 209,297,441$ 172,821,412 $ 183,947,984$ 150,005,107 $ 1,218,454,910 

CWIPBalance3/31 $ 28,415,6411 $ 32,380,181$ 39,847,691$ 44,308,377 $ 36,586,612$ 38,265,691$ 24,803,697 

TOUIITDSIC.Assets 
3/31UtllltyPlantB11lance: TDSlCl TOSIC3 TDSICS TDSIC7 TOSIC9 TD5lC11 TOstC13 TDSIC14 

FERCAccount DeprRate 3/31/2020 3/31/2021 3/31/201.2 3/31/2023 3/31/2024 3/31/2025 3/31/2026 3/31/201.7 Reference 
25 352.00 2.40" $ $ $ $ $ 2,300,385$ 5,145,325$ 5,145,325 $ 7,777,940 SumofSameUnesonp.l & p,2 
26 353.00 2.53'¼$ $ 16,542,692$ 36,125,074 $ 59,221,952 $ 81,295,109$ 100,597,508 $ 119,213,211$ 139,620,406 SumofS:imellnesonp.1 & p.2 
27 354.00 1.37" $ $ 1,138,320$ 2,249,467 $ 3,331,899$ 4,182,691 $ 4,182,691 $ 4,182,691 $ 4,182,691 SumofSamelinl!!Sonp.1 & p.2 
2B 356,00 1.20'¼ $ $ 4,765,917$ 11,647,826 $ 21,150,007$ 32,350,965 $ 43,848,285$ 54,527,758 $ 62,129,679 SumofSilmeLlnesonp.1 & p.2 
29 362,00 1.61')li $ $ 11,251,524 $ 38,754,112$ 78,753,936$ 123,204,391$ 152,299,553$ 195,331,831 $ 223,219,887 sumofSilmellnl!!Sonp.l & p.2 
30 364.00 2.06'¼$ 4,281,117$ 41,516,609$ 77,403,119$ 125,430,694$ 178,181,977$ 222,968,542$ 272,478,351$ 313,802,948 SumofSilmeUnei;onp.1 & p.2 

31 365,00 2.35'¼$ 12,312,934$ 40,395,005 $ 66,856,283$ 92,770,900 $ 121,162,701$ 146,667,194 $ 174,341,261 $ 189,873,412 SumofSameUnesonp.1 & p.2 
366,00 2.62'¼$ 250,490$ 2,485,086$ 4,764,178 $ 7,187,121$ 9,745,499 $ 11,725,662 $ 14,516,694 $ 16,987,236 SumofSilmelinesonp,1 & p.2 

33 367.00 2,55% $ 428,901$ 14,027,340 $ 27,202,598$ 41,308,626 $ 56,190,274 $ 70,186,497 $ 85,338,696$ 99,572,683 SumofSameUnesonp.1 & p.2 

" 368.00 0.65'¼$ 231,365$ 12,465,074$ 25,037,934 $ 41,000,657 $ 58,821,708 $ 73,920,376$ 90,413,798$ 105,419,149 SumofS:imellnesonp.1 & p.2 
35 370.01 19.35% $ $ 10,603,114 $ 21228,414 $ 32,227,176 $ 44244 707 $ 52,960,186$ 52,960,186$ 55,868,879 SumofSamellnesonp.1 & p.2 
36 TotalEndofYearUtllltyPlantBalance $ 17,504,807 $ 155,190,680$ 311,269,005 $ 502,382,967 $ 711,680,408$ 884,501,819$ 1,068,449,803$ 1,218,454,910 

Total TOSIC Assets 

DeprecfatlonE11perue: TD51C1 TDSIC3 TOSICS TDSIC7 TDSIC9 TOSIC11 TDSIC13 TDSIC14 
FERCAccount Dee!Rirte Thru3/31/20 4/1/20-3/31/21 4/1/21-3/31/22 4/1/ll-3/31/23 4/1/23-3/31/24 4/1/24-3/31/25 4/1/25-3/31/26 4/1/26-3/31/27 Reference 

37 352,00 2.40% $ $ $ $ $ 27,605 $ 89,349$ 123,488$ 155,079 sumofSameUnesonp.1& p.2 
353,00 2.53% $ $ 209,265$ 666,247$ 1,206,140$ t,n7,S41 $ 2,300,942 $ 2,780,606 $ 3,274,245 SumofSameUnesonp.1 & p.2 

" 354.00 1.37% $ $ 7,797$ 23,206$ 38,232$ 51,475$ 57,303 $ 57,303 $ 57,303 SumofSameUnesonp.1 & p.2 

" 356.00 1.20% $ $ 28,596$ 98,482$ 196,787 $ 321,006$ 457,196$ 590,256$ 699,945 SumofSamellnesonp.l & p.2 
41 362.00 1.61¾ $ $ 90,575$ 402,545$ 945,940 $ 1,625,765$ 2,217,807$ 2,798,433 $ 3,369,341 SumofSilmellnesonp,1 & p.2 
42 364.00 2.06" $ 44,096 $ 471,717$ 1,224,873 $ 2,089,188$ 3,127,211 $ 4,131,850$ 5,103,103 $ 6,038,697 sumofSamelinl!!Sonp.1 & p,2 

43 365.00 2.35'¼$ 144,677 $ 619,318$ 1,260,203$ 1,875,619$ 2,513,720 $ 3,147,001 $ 3,771,849 $ 4,279,522 SumofSameUnesonp.l & p.2 
44 366.00 2.62% $ 3,281$ 35,836$ 94,965$ 156,562$ 221,817 $ 281,2n $ 343,775$ 412,701 sumofSameUnesonp.1 & p.2 
45 367,00 2.55'¾$ 5,468 $ 184,317$ 525,682$ 873,518$ 1,243,111$ 1,611,304 $ 1,982,946$ 2,357,620 SumofSameLinesonp,l & p.2 

46 368.00 0,65¾ $ 752 $ 41,263$ 121,885$ 214,625 $ 324,423 $ 431,412 $ 534,086$ 636,1157 sumofSameUnesonp.l & p.2 
47 370.01 19.35'¼$ $ 1,025,851$ 3,079,700$ 5,171,828$ 7,398,655$ 9,404,573$ 10,247,796$ 10,529,212 SumofSilmeUnesonp.1 & p.2 
4B Tota.I Depr E11p- Annualiied $ 198,274$ 2,714,535 $ 7,497,789$ 12,768,441 $ 18,632,327$ 24,U0,008 $ 28,333,641$ 31,810,124 

Total TOSIC Assets 
3/31Act:umulatedDepreciatlon: TDSIC1 TDSIC3 TDSIC5 TDSIC7 TOSIC9 TDSIC11 TOSIC13 TDSIC14 

FERCA«ount D!frRate 3/31/2020 3/31/2021 3/31/2022 3/l.1/2023 3/31/201.4 3/31/2025 3/31/201.6 3/31/201.7 Reference 
49 352.00 2.40'¾$ $ $ $ $ (27,605)$ (116,953)$ (240,441) $ (395,520) SumofSamellnesonp.l &p.2 
50 353.00 2.53" $ $ (209,265)$ (875,512)$ (2,081,652)$ (3,859,193)$ (6,160,135)$ (8,940,740) $ (12,214,985) sumofSamelinesonp.1 & p.2 
51 354.00 1,37'¼$ $ (7,797)$ (31,004)$ (69,236)$ (120,711) $ (178,014)$ (235,317}$ (292,620) SumofSamelinesonp.1 & p.2 

52 356.00 1.20'¼$ $ (28,596)$ (127,078) $ (323,865)$ (644,871)$ (1,102,066)$ (1,692,323} $ (2,392,267) 5umofSamelinesonp.1 & p.2 
53 362.00 1.61'¼ $ $ (90,575) $ (493,UO) $ (1,439,060)$ (3,064,824) $ (5,282,631)$ (8,081,064} $ (11,450,405) SumofSamellnesonp.1 & p.2 

- $4 364.00 2.06¾ $ (44,0961 $ (515,812)$ (1,740,685) $ (3,829,874)$ {6,957,084} $ (11,088,934) $ (16,192,037) $ (22,230,735) sumofSameLinesonp.1 & p.2 
55 ,ss.oo 2.35" $ (144,6771 $ (763,995)$ (2,024,198)$ (3,899,817)$ {6,413,537)$ (9,560,538)$ (13,332,388) $ (17,611,910) sumofSamellnesonp.l & p,2 
56 366.00 2.62" $ (3,281)$ {39,117)$ (134,083) $ j290,645) $ (512,462} $ (793,734)$ (1,137,509) $ (1,550,211) SumofSilmeLinesonp.1& p.2 
57 367.00 2.55" $ (5,468)$ {189,786)$ (715,467)$ (1,588,985)$ (2,832,096} $ (4,443,400) $ {6,426,346) $ (8,783,966) SumofSameUnesonp.l & p.2 
58 368.00 0.65% $ (752)$ (42,015}$ (163,900)$ (378,526)$ (702,948} $ (1,134,360) $ {1,668,446) $ (2,304,903) SumofSilmeUnesonp.1 & p.2 
59 370.01 19.35% $ $ (1,025,851) $ (4,105,552)$ j9,277,380) $ (16,676,035)$ (26,080,608) $ {36,328,404)$ (46,857,616) SumofSamelinesonp.1 & p,2 

Tot.113/31 Accum Depr $ (198,274) $ (2,912,810) $ (10,410,599)$ (23,179,040) $ (41,811,366J $ (65,941,375)$ (94,275,015} $ (126,085,139) 

TotalTDSICAssets 
61 3/31Rateease $ 184,658,051$ 340,706,097 $ 513,512,304 $ 706,455,653 $ 856,826,136$ 998,978,485 $ 1,092,369,771 sumofSameUnesonp.1 & p,2 



Line Descri_e_tion 

Assessment Date 
Transmission Assets 

Property Tax Calculation - One Year in Arrears: 

Accumulated Additions 

less Accumulated Tax Depreciation 

Accumulated Additions Net of Tax Depr 

Current Year Additions 
less Tax Depreciation on CV Spend 

Current Year Additions Net of Tax Depr 
Credit Amount 

60% Credit for Gross Additions 

Net Assessed Value 

10 Property Tax Rate 

11 Property Tax Expense - Annualized 

12 

Line Descri_e_tion 

Assessment Date 
Distribution Assets 
Property Tax Calculation - One Year in Arrears: 

13 Accumulated Additions 
14 less Accumulated Tax Depreciation 
15 Accumulated Additions Net ofTax Oepr 

16 Current Year Additions 
17 less Tax Depreciation on CY Spend 

18 Current Year Additions Net ofTax Depr 
19 Credit Amount 

20 60% Credit for Gross Additions 

21 Net Assessed Value 

22 Property Tax Rate 

23 Property Tax Expense - Annualized 

24 

Line Descri_etion 

Total TOSIC Assets 
Property Tax Calculation - One Year in Arrears: 

25 Accumulated Additions 

26 less Accumulated Tax Depreciation 

27 Accumulated Additions Net ofTax Depr 

28 Current Year Additions 

29 less Tax Depreciation on CV Spend 
30 Current Year Additions Net of Tax Depr 

31 Credit Amount 

32 60% Credit for Gross Additions 
33 Net Assessed Value 
34 Property Tax Rate 

35 Property Tax Expense - Annualized 

36 

(A) 

12/31/19 

TOSICl 

11/1120-10/31/21 

12/31/19 

TOSIC 1 
11/1/20-10/31/21 

INDIANAPOLIS POWER & LIGHT COMPANY 

TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC) 
Property Tax Expense Estimate Calculation 

(B) (C) (D) (E) (Fl (G) (H) 

Year2 Year 3 Year4 Years Year 6 Year7 
2021 2022 2023 2024 2025 2026 

12/31/20 12/31/21 12/31/22 12/31/23 12/31/24 12/31/25 

22,446,929 $ 50,022,367 $ 83,703,858 $ 120,129,150 $ 153,773,809 $ 183,068,985 
953,591 $ 3,929,938 $ 9,263,661 $ 17,125,014 $ 27,296,330 $ 39,309,822 

21,493,338 $ 46,092,429 $ 74,440,197 $ 103,004,136 $ 126,477,479 $ 143,759,163 

22,446,929 $ 27,575,438 $ 33,681,491 $ 36,425,292 $ 33,644,659 $ 29,295,176 
953,591 $ 1,151,833 $ 1,461,825 $ 1,526,714 $ 1,463,581 $ 1,259,657 

21,493,338 $ 26,423,605 $ 32,219,666 $ 34,898,578 $ 32,181,078 $ 28,035,519 
60.0% 60,0% 60.0% 60.0% 60.0% 60.0% 

12,896,003 $ 15,854,163 $ 19,331,799 $ 20,939,147 $ 19,308,647 $ 16,821,311 
8,597,335 $ 30,238,267 $ 55,108,397 $ 82,064,990 $ 107,168,832 $ 126,937,851 

3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 
257,920 $ 907,148 $ 1,653,252 $ 2,461,950 $ 3,215,065 $ 3,808,136 

TDSIC3 

11/1/21-10/31/22 

TOSIC S 

11/1/22-10/3}{23 

TOSIC 7 

11/1/23-10/31124 

TDSIC 9 

11f11_24-10/31/25 

TDSIC 11 TOSIC 13 TOSIC 14 

11/1/25-10/31/26 11/1/26-10/31/27 11/1/27-10/31/28 
$ 257,920 $ 907,148 $ 1,653,252 $ 2,461,950 $ 3,215,065 $ 3,808,136 $ 3,808,136 

Year2 Year 3 Year4 Year S Year6 Year7 
2021 2022 2023 2024 2025 2026 

12/31/20 12/31/21 12/31/22 12/31/23 12/31/24 12/31/25 

114,385,862 $ 240,782,828 $ 396,830,440 $ 572,376,398 $ 710,276,026 $ 866,157,134 
5,709,531 $ 22,526,290 $ 50,613,292 $ 90,568,943 $ 140,535,209 $ 197,829,920 

108,676,331 $ 218,256,539 $ 346,217,149 $ 481,807,456 $ 569,740,817 $ 668,327,214 

114,385,862 $ 126,396,966 $ 156,047,612 $ 175,545,958 $ 137,899,628 $ 155,881,108 
5,709,531 $ 6,178,592 $ 7,321,232 $ 8,083,486 $ 6,707,523 $ 6,157,963 

108,676,331 $ 120,218,374 $ 148,726,380 $ 167,462,472 $ 131,192,105 $ 149,723,145 
60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 

65,205,799 $ 72,131,024 $ 89,235,828 $ 100,477,483 $ 78,715,263 $ 89,833,887 

43,470,532 $ 146,125,514 $ 256,981,320 $ 381,329,972 $ 491,025,554 $ 578,493,327 
3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 

1,304,116 $ 4,383,765 $ 7,709,440 $ 11,439,899 $ 14,730,767 $ 17,354,800 

TOSIC 3 TOSIC 5 TOSIC 7 TDSIC9 TOSIC 11 TOSIC 13 TOSIC 14 

11/1/21-10/31/22 11/1/22-10/31/23 11/1/23-10/31/24 11/1/24-10/31/25 11/1/25-10/31/26 ll/1/26-10/31/27 11/1/27-10/31/28 

$ 102,502 $ 1,406,618 $ 4,486,267 $ 7,811,942 $ 11,542,401 $ 14,833,269 $ 17,457,302 $ 17,457,302 

Year2 Year3 Year4 Year 5 Year 6 Year7 
2021 2022 2023 2024 2025 2026 

136,832,791 $ 290,805,195 $ 480,534,298 $ 692,505,548 $ 864,049,835 $ 1,049,226,119 

6,663,122 $ 26,456,227 $ 59,876,953 $ 107,693,956 $ 167,831,539 $ 237,139,742 
130,169,669 $ 264,348,968 $ 420,657,345 $ 584,811,592 $ 696,218,296 $ 812,086,377 

136,832,791 $ 153,972,404 $ 189,729,103 $ 211,971,250 $ 171,544,287 $ 185,176,284 
6,663,122 $ 7,330,426 $ 8,783,057 $ 9,610,200 $ 8,171,104 $ 7,417,620 

130,169,669 $ 146,641,979 $ 180,946,046 $ 202,361,050 $ 163,373,183 $ 177,758,664 

60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 
78,101,802 $ 87,985,187 $ 108,567,628 $ 121,416,630 $ 98,023,910 $ 106,655,198 

52,067,868 $ 176,363,781 $ 312,089,718 $ 463,394,962 $ 598,194,386 $ 705,431,179 
3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 

1,562,036 $ 5,290,913 $ 9,362,692 $ 13,901,849 $ 17,945,832 $ 21,162,935 

TOSIC 1 TOSIC 3 TOSIC 5 TDSIC7 TOSIC 9 TOSIC 11 TOSIC 13 TOSIC 14 

11/1/20-10/31/21 11/1/21-10/31/22 11/1/22-10/31/23 11/1/23-10/31/24 11/1/24-10/31/25 11/1/25-10/31/26 11/1/26-10/31/27 11/1/27-10/31/28 

$ 102,502 $ 1,664,538 $ 5,393,415 $ 9,465,194 $ 14,004,351 $ 18,048,334 $ 21,265,437 $ 21,265,437 

(I) 

Reference 

TOSIC Plan Filing Attachment CAR-3 
TOSIC Plan Filing Attachment CAR-3 

Line 1- Line 2 

TOSIC Plan Filing Attachment CAR-3 

TOSJC Plan Filing Attachment CAR-3 
Line 4- Line 5 

Line 6 x Line 7 

Line 3- Line 8 

Property Tax Rate 
line 9 x Line 10 

Calendar Year 

Reference 

TOSIC Plan Flling Attachment CAR-3 
TOSIC Plan Filing Attachment CAR-3 

line 13 - Line 14 

TOSIC Plan Filing Attachment CAR-3 

TOSIC Plan Filing Attachment CAR-3 
Line 16- line 17 

Line 18 x Line 19 

line 15 - Line 20 
Property Tax Rate 

Line 21 x Line 22 

Calendar Year+ TDSIC 1 Amount 

Reference 

TOSIC Plan Filing Attachment CAR-3 

TOSIC Plan Filing Attachment CAR-3 

line 25 - Line 26 

TOSIC Plan Filing Attachment CAR-3 

TOSIC Plan Filing Attachment CAR-3 

Line 28 - line 29 

Line 30 x Line 31 
Line 27- Line 32 

Property Tax Rate 
line 33 x Line 34 

line 12 + Line 24 

Indianapolis Power & Light Company 
IURC Cause No. 45264 - TOSIC 1 

IPL Attachment CAR-3 
Page 1 of 1 



lndiam1p □ lis Power & Light Company 
IURC C<1use N □. 45264-TDSIC 1 

IPL Attachment CAR-4 
Page 1 □f 1 

INDIANAPOLIS POWER & LIGHT COMPANY 
TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC) 

TOSIC Retirements Depredation Expense Estimate Calculation 

TOSIC Plan (Al (Bl (C) (DI (El (Fl (GI IHI (11 (JI (Kl 
Projected Retirements Calendar Calendar Calendar Calendar Calendar Calendar Calendar 

Year 1 Year 2 Year3 Year4 Year 5 Year6 Year7 

_____.!:!!!!_ FERC Account Depr Rate 2020 2021 2022 2023 2024 2025 2026 Total Plan Reference 

1 352.00 2.40% $ $ $ $ $ $ $ $ IPL Fixed Assets Accounting Estimate 
353.00 2.S3% $ 1,231,941 $ 3,954,309 $ 1,644,555 $ 341,603 $ 916,047 $ 620,044 $ 1,048,727 $ 9,757,226 IPL Fixed Assets Accounting Estimate 

354.00 1.37% $ $ $ $ $ $ $ $ IPL Fixed Assets Accounting Estimate 
356.00 1.20% $ 51,662 $ 83,569 $ 52,677 $ 60,877 $ 61,263 $ 55,789 $ 38,933 $ 404,770 IPL Fixed Assets Accounting Estimate 
362.00 1.61% $ 1,146,021 $ 2,654,604 $ 1,409,638 $ 1,053,622 $ 1,320,470 $ 1,153,473 $ S37,942 $ 9,275,770 JPL Fixed Assets Accounting Estimate 
364.00 2.06% $ 7,415,217 $ 5,720,125 $ 7,560,967 $ 7,374,609 $ 7,114,649 $ 6,443,123 $ 5,789,027 $ 47,417,717 !PL Fixed Assets Accounting Estimate 
365.00 2.35% $ 1,125,231 $ 863,094 $ 1,305,598 $ 1,418,379 $ 1,168,250 $ 1,258,873 $ 1,134,708 $ 8,274,133 IPL Fixed Assets Accounting Estimate 
366.00 2.62% $ 57,632 $ 57,632 $ 57,632 $ 100,856 $ 86,448 $ 100,856 $ 100,856 $ 561,912 IPL Fixed Assets Accounting Estimate 

367.00 2.55% $ 6,232,198 $ 6,342,870 $ 6,389,583 $ 6,351,738 $ 6,310,125 $ 6,353,246 $ 6,351,297 $ 44,331,057 IPL Fixed Assets Accounting Estimate 

10 368.00 0.65% $ 1,584,238 $ 1,567,558 $ 2,097,123 $ 2,232,092 $ 1,932,754 $ 2,041,205 $ 1,892,610 $ 13,347,580, \PL Fixed Assets Accounting Estimate 

11 370.00 3.90% $ 3,899,910 $ 3,899,910 $ 3,899,910 $ 3,899,910 $ 3,899,910 $ $ $ 19,499,550 !PL Fixed Assets Accounting Estimate 

12 Total Estimated Projected Retirments $ 22,744,050 $ 25,143,671 $ 24,417,683 $ 22,833,686 $ 22,809,916 $ 18,026,609 $ 16,894,100 $ 152,869,715 

TOSIC Plan 
Projected Retirments TOSIC 1 TOSIC3 TOSICS TDSIC7 TOSJC9 TOSIC 11 TOSIC 13 TDStC14 

_____.!:!!!!_ FERC Account Depr Rate Thru 3/31/20 4/1/20-3/31/21 4/1/21-3/31/22 4/1/22-3/31/23 4/1/23-3/31/24 4/1/24-3/31/25 4/1/25-3/31/26 4/1/26-3/31/27 Total Plan Reference 

13 352.00 2.40% $ $ $ $ $ $ $ $ $ 
14 353.00 2.53% $ 13,461 $ 2,207,057 $ 3,376,870 $ 1,318,817 $ 485,214 $ 842,046 $ 727,215 $ 786,545 $ 9,757,226 

15 354.00 1.37% $ $ $ $ $ $ $ $ $ 
16 356.00 1.20% $ $ 72,554 $ 75,846 $ 54,727 $ 60,974 $ 59,895 $ 51,575 $ 29,200 $ 404,770 
17 362.00 1.61% $ $ 1,809,672 $ 2,343,363 $ 1,320,634 $ 1,120,334 $ 1,278,721 $ 999,590 $ 403,457 $ 9,275,770 TOSIC 1: 3/31/2020 Actual Balance, 

1B 364.00 2.05% $ 225,925 $ 8,619,323 $ 6,180,336 $ 7,514,378 $ 7,309,619 $ 6,946,768 $ 6,279,599 $ 4,341,770 $ 47,417,717 Thereafter: 75% of Prior Calendar Year+ 25% of Current 

19 365.00 2.35% $ 252,191 $ 1,088,813 $ 973,720 $ 1,333,793 $ 1,355,847 $ 1,190,906 $ 1,227,832 $ 851,031 $ 8,274,133 Calendar Year 

20 366.00 2.62% $ 2,184 $ 69,856 $ 57,632 $ 68,438 $ 97,254 $ 90,050 $ 100,856 $ 75,642 $ 561,912 
21 367.00 2.55% $ 8,877 $ 7,809,039 $ 6,354,548 $ 6,380,122 $ 6,341,335 $ 6,320,905 $ 6,352,759 $ 4,763,473 $ 44,331,057 
22 368.00 0.65% $ 387,462 $ 1,588,665 $ 1,699,949 $ 2,130,865 $ 2,157,258 $ 1,959,867 $ 2,004,056 $ 1,419,458 $ 13,347,580 

23 370.00 3.90% $ $ 4,874,888 $ 3,899,910 $ 3,899,910 $ 3,899,910 $ 2,924,933 $ $ $ 19,499,550 
24 Total CapEx Additions Placed In Service $ 890,101 $ 28,139,866 $ 24,962,174 $ 24,021,684 $ 22,827,744 $ 21,614,089 $ 17,743,482 $ 12,670,575 $ 152,869,715 

Retired Assets 
3/31 Cumulative Retired Plant Balance: TOSIC l TDSIC3 TDSICS TDSlC7 TOSIC9 TOSIC 11 TOSIC 13 TOSIC 14 

FERC Account Depr Rate 3/31/2020 3/31/2021 3/31/2022 3/31/2023 3/31/2024 3/31/2025 3/31/2026 3/31/2027 Reference 
25 352.00 2.40% $ $ $ $ $ $ $ $ line 13 Accumulated 

26 353.00 2.53% $ 13,461 $ 2,220,518 $ 5,597,389 $ 6,916,205 $ 7,401,419 $ 8,243,466 $ 8,970,681 $ 9,757,226 line 14 Accumulated 

27 354.00 1.37% $ $ $ $ $ $ $ $ line 15 Accumulated 

28 356.00 1.20% $ $ 72,554 $ 148,400 $ 203,127 $ 264,101 $ 323,995 $ 375,570 $ 404,770 Line 16 Accumulated 

29 362.00 1.61% $ $ 1,809,672 $ 4,153,035 $ 5,473,669 $ 6,594,003 $ 7,872,724 $ 8,872,314 $ 9,275,770 line 17 Accumulated 

30 364.00 2.06% $ 225,925 $ 8,845,248 $ 15,025,584 $ 22,539,961 $ 29,849,580 $ 36,796,348 $ 43,075,947 $ 47,417,717 Line 18 Accumulated 

31 365.00 2.35% $ 252,191 $ 1,341,005 $ 2,314,725 $ 3,648,518 $ 5,004,365 $ 6,195,270 $ 7,423,102 $ 8,274,133 Line 19 Accumulated 

32 366.00 2.62% $ 2,184 $ 72,040 $ 129,672 $ 198,110 $ 295,364 $ 385,414 $ 486,270 $ 561,912 Line 20 Accumulated 

33 367.00 2.55% $ 8,877 $ 7,817,916 $ 14,172,464 $ 20,552,586 $ 26,893,920 $ 33,214,826 $ 39,567,584 $ 44,331,057 Line 21 Accumulated 

34 368.00 0.65% $ 387,462 $ 1,976,128 $ 3,676,077 $ 5,806,942 $ 7,964,200 $ 9,924,066 $ 11,928,123 $ 13,347,580 Line 22 Accumulated 

35 370.00 3.90% $ $ 4,874,888 $ 8,774,798 $ 12,674,708 $ 16,574,618 $ 19,499,550 $ 19,499,550 $ 19,499,550 Line 23 Accumulated 

36 Total 3/31 Utility Plant Balance $ 890,101 $ 29,029,968 $ 53,992,142 $ 78,013,826 $ 100,841,569 $ 122,455,659 $ 140,199,140 $ 152,869,715 

Retired Assets 
Depreciation Expense: TOSIC! TDSIC3 TOSIC 5 TDSIC7 TDSlC9 TOSIC 11 TDSIC13 TDSIC14 

Reference 

37 (Line 13 x Co1 Ax 50%) + (Prior Line 25 x Col A) 

38 98,897 $ 236,908 (Line 14 x Col AX 50%) + {Prior Line 26 x Col A) 

39 1.37% $ (line 15 x Col Ax 50%) + (Prior line 27 x Col A) 

40 356.00 1.20% 1,326 $ 2,109 2,803 3,529 4,197 4,682 (Line 16 x Col Ax 50%) + (Prior Line 28 x Col A) 

41 362.00 1.61% 48,000 $ 77,495 97,145 116,457 134,798 146,092 (Line 17 x Col Ax 50%) + (Prior Line 29 x Col A) 

42 364.00 2.06% 245,870 $ 386,925 539,612 686,453 822,685 932,085 {Line 18 x Col Ax 50%) + {Prior Line 30 x Col A) 

43 365.00 2.35% 42,955 $ 70,068 101,671 131,596 160,016 184,443 (Line 19 x Col Ax 50%) + {Prior Line 31 x Col A) 

44 366.00 2.62% 2,642 $ 4,294 6,465 8,918 11,419 13,731 (line 20 x Col Ax 50%) + {Prior Line 32 x Col A) 

45 367.00 2.55% 280,377 $ 442,744 766,387 927,976 1,069,708 (Line 21 x Co! Ax 50%) + (Prior Line 33 x Col A) 

46 368.00 0.65% $ {Line 22 x Col Ax 50%) + (Prior line 34 x Col A) 

47 370.00 3.90% (Line 23 x Col Ax 50%) + (Prior Line 35 x Col A) 

48 Total Depr Exp -Annualized 

Total Oepr Exp - Annualized - Transmission $ $ 28,695 $ 100,222 $ 160,406 $ 183,921 $ 201,436 $ 221,956 $ 241,590 Sum of Lines 37 40 
Total Depr Exp -Annualized - Distribution $ 14,320 $ 330,227 $ 904,382 $ 1,430,612 $ 1,964,954 $ 2,471,394 $ 2,888,395 $ 3,188,687 Sum of Lines 41 47 



REGULATORY MECHANISMS 

ELECTRIC GROUP 

Holding Company 

1 Algonquin Pwr & Util 

2 ALLETE 

3 Alliant Energy 

4 Ameren Corp. 

5 American Elec Pwr 

6 AVANGRID, Inc. 

7 Black Hills Corp. 

8 CenterPoint Energy 

9 CMS Energy Corp. 

10 Consolidated Edison 

11 Dominion Energy 

12 DTE Energy Co. 

13 Duke Energy Corp. 

14 Edison International 

15 El Paso Electric Co. 

16 Entergy Corp. 

17 Exelon Corp. 

18 IDACORP, Inc. 

19 NextEra Energy, Inc. 

20 NorthWestern Corp. 

21 OGE Energy Corp. 

22 Otter Tail Corp. 

23 PG&E Corp. 

24 Pinnacle West Capital 

25 Portland General Elec. 

26 PPL Corp. 

27 Pub Sv Enterprise Grp. 

28 Southern Company 
f--
29 Vectren Corp. 

30 WEC Energy Group 

31 Xcel Energy Inc. 

Sources: 

Conserv. 

Elec. Fuel/ Program 

Purch. Pwr Expense 

✓ - -
✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 
D ✓ 
✓ ✓ 

D ✓ 
✓ ✓ 

D --

✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ --
✓ ✓ 
✓ ✓ 

D ✓ 

✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ --
✓ ✓ 
✓ ✓ 

✓ ✓ 
D ✓ 
✓ ✓ 
✓ ✓ 

✓ --

✓ ✓ 

Decoupling 

Full Partial 

-- ✓ 

-- --
-- --
-- ✓ 
-- ✓ 
✓ --
-- ✓ 

-- --
-- --
✓ --
-- --
-- --
-- ✓ 
✓ --
-- --
-- ✓ 

✓ ✓ 

✓ --
-- --
-- --
-- ✓ 

-- --
✓ --
-- ✓ 
-- ✓ 

-- ✓ 

-- --
-- ✓ 
-- ✓ 
-- - -
✓ --

Renew

ables 

Expense 

--
✓ 
✓ 

✓ 
✓ 
✓ 
✓ 

--
✓ 
✓ 
✓ 

✓ 

✓ 
--

--
--
✓ 

--
--
--
✓ 
✓ 

--
✓ 
✓ 

✓ 

✓ 
--

--
--
✓ 

Environ
mental 

Type of Adjustment Clause 

New Ca_!'_ital 
Gener- Generic Trans

ation Infra- mission 

Indianapolis Power l :1 Company 
IURC Cause No. 4o.:ti4 - TOSIC 1 

IPL Attachment CAR-5 
Page 1 of 5 

IPL Witness AMM Attachment 3 

IPL 2017 Basic Rates Case 

Page 1 of 5 

Compliance Capacity structure Expense Other 
Future 

Test Year 

✓ -- ✓ ✓ Taxes, franchise fees; Renewables mechanism available p 

✓ -- -- ✓ C 
✓ ✓ ✓ ✓ Taxes, franchise fees C 

✓ -- ✓ ✓ Taxes, franchise fees, bad debts O,P 
✓ ✓ ✓ ✓ Truces, franchise fees, bad debts, vegetation management costs C,O,P 

-- D -- -- Storm costs C 
✓ ✓ ✓ ✓ 0 

-- D ✓ ✓ Franchise fees --
- - -- -- ✓ C 
-- -- -- -- C 
✓ ✓ -- ✓ Taxes, franchise fees --
-- -- -- ✓ C 
✓ ✓ ✓ ✓ Taxes, franchise fees, bad debts, storm costs C,O,P 

-- -- -- -- C 

-- ✓ -- -- Military base discounts --
✓ ✓ ✓ ✓ Taxes, franchise fees, storm costs O,P 

✓ D ✓ ✓ Taxes, franchise fees, bad debts, nuclear decomm., societal benefits O,P 

-- - - -- -- p 

✓ ✓ - - -- Taxes, franchise fees C 

-- - - -- -- Purchased power contracts - -
✓ -- ✓ ✓ Taxes, franchise fees, storm costs, security/safety related costs --
✓ -- -- ✓ C 

-- -- -- -- C 

✓ ✓ -- ✓ Franchise fees - -
-- -- -- -- C 

✓ -- ✓ ✓ Taxes, franchise fees, universal service program costs 0 

✓ D ✓ -- Taxes, franchise fees, societal benefits p 

✓ ✓ -- -- Taxes, franchise fees, storm costs C,O 

-- -- ✓ ✓ --
-- -- -- -- Taxes, franchise fees C 
✓ ✓ ✓ ✓ Taxes, franchise fees, university discounts C 

IPL Witness AMM Attachment 3, pages 2-5, contain operating company data that are aggregated into the parent company data on this page. 

Notes: 

D - Delivery-only utility. 

C- Fully-forecasted test years commonly used in the state listed for this operating company. 

0 - Fully-forecasted test years occasionally used in the state listed for this operating company. 

P - Partially-forecasted test years commonly or occasionally used in the state listed for this operating company. 



REGULATORY MECHANISMS 

ELECTRIC OPERATING COS. 

Holding Company/ 

Operating Company 

ALGONQUIN PWR. & UTIL. 

Empire District Electric 

Liberty Utilities 

ALLETE 

Minnesota Pwr 

ALLIANT ENERGY 

Interstate P&L 

Wisconsin P&L 

AMEREN 

Ameren Illinois 

Union Electric 

AMERICAN ELEC PWR 

AEP Texas Central 

AEP Texas North 

Appalachian Pwr 

Indiana Michigan Pwr 

Kentucky Pwr 

Kingsport Power Co. 

OhioPwr 

Public Svc Co. of OK 

Southwestern Elec Pwr 

Wheeling Pwr 

AVANGRID 

Central Maine Pwr 

NYStateE&G 

Rochester G&E 

United Illuminating 

BLACK HILLS CORP. 

BHPower 

Cheyenne Light 

BH Colorado Elec 

Elec. Fuel/ Conserv. 

Type of Adjustment Clause (a) 

Decoupling New Capital 

Indianapolis Power 1t Company 
IURC Cause No. 4:uti4 - TOSIC 1 

IPL Attachment CAR-5 

Exhibit AMM-:f age 2 of 5 

IPL 2017 Basic Rates Case 

Page 2 of 5 

Renew- Environ- Gener- Generic Trans- Future 

Type of Gas/ Program ables mental ation Infra- mission Test Year 

Svc State Purch. Pwr Expense Full Partial Expense Compliance Capacity structure Expense Other (b) 

Elec. MO ✓ - - - - - - - - ✓ - - - - ✓ ✓ p 

Elec. NH D - - - - ✓ - - - - - - ✓ - - - - - -

Elec. MN ✓ ✓ - - - - ✓ ✓ - - - - ✓ - - C 

Elec. IA ✓ ✓ - - - - ✓ ✓ - - - - ✓ ✓ - -

Elec. WI ✓ - - - - - - - - - - LIR LIR - - ✓ C 

Elec. IL D ✓ - - - - ✓ ✓ D - - ✓ ✓ 0 

Elec. MO ✓ ✓ - - ✓ - - ✓ - - ✓ ✓ ✓ p 

Elec. TX D ✓ - - - - - - - - D ✓ ✓ - - - -

Elec. TX D ✓ - - - - - - - - D ✓ ✓ - - - -
Elec. VA ✓ ✓ -- - - ✓ - - ✓ - - ✓ ✓ - -

Elec. IN ✓ ✓ - - ✓ ✓ ✓ - - ✓ ✓ ✓ - -
Elec. KY ✓ ✓ - - ✓ ✓ ✓ ✓ - - - - ✓ 0 

Elec. TN ✓ - - - - - - - - - - - - - - - - - - C 

Elec. OH D ✓ - - ✓ ✓ - - D ✓ ✓ ✓ p 

Elec. OK ✓ ✓ - - ✓ - - ✓ - - ✓ ✓ ✓ - -

Elec. AR ✓ ✓ - - ✓ - - ✓ ✓ - - - - ✓ p 

Elec. WV ✓ ✓ - - - - ✓ - - - - ✓ - - ✓ - -

Elec. ME D - - ✓ - - - - - - D - - - - ✓ C 

Elec. NY D - - ✓ - - ✓ - - D - - - - - - C 

Elec. NY D - - ✓ - - ✓ - - D - - - - - - C 

Elec. CT D ✓ ✓ - - - - - - D - - ✓ - - C 

Elec. SD ✓ ✓ - - ✓ - - ✓ - - - - ✓ ✓ - -
Elec. WY ✓ ✓ - - ✓ ✓ - - - - - - - - ✓ 0 

Elec co ✓ ✓ - - - - ✓ - - ✓ ✓ - - ✓ - -



REGULATORY MECHANISMS 

ELECTRIC OPERATING COS. 

Holding Company/ 

Operating Company 

CENTERPOINT ENERGY 

Houston Electric 

CMS ENERGY 

Consumers Energy 

CONSOLIDATED EDISON 

Con Ed of NY 

Orange & Rockland 

DOMINION RESOURCES 

Virginia Electric Power 

DTE ENERGY 

DTE Electric 

DUKE ENERGY 

Duke Energy Carolinas 

Duke Energy Florida 

Duke Energy Indiana 

Duke Energy Kentucky 

Duke Energy Ohio 

Duke Energy Progress 

EDISONINT'L 

Southern California Ed. 

EL PASO ELECTRIC 

El Paso Electric 

ENTERGY CORP. 

Entergy Arkansas Inc. 

Entergy Louisiana LLC 

Entergy Mississippi Inc. 

Entergy New Orleans Inc. 

Entergy Texas Inc. 

Elec. Fuel/ Conserv. 

Type of Gas/ Program 

Svc State Purch. Pwr Expense 

Elec. TX D ✓ 

Elec. Ml ✓ ✓ 

Elec. NY D - -
Elec. NY D - -

Elec. VA ✓ ✓ 

Elec. MI ✓ ✓ 

Elec. NC ✓ ✓ 
Elec. FL ✓ ✓ 
Elec. IN ✓ ✓ 
Elec. KY ✓ ✓ 
Elec. OH D ✓ 
Elec. SC ✓ - -

Elec. CA ✓ - -

Elec. TX ✓ ✓ 

Elec. AR ✓ ✓ 
Elec. LA ✓ ✓ 

Elec. MS ✓ ✓ 

Elec. LA ✓ ✓ 
Elec. TX ✓ ✓ 

Indianapolis Power • It Company 
IURC Cause No. 4t>.:tl4 - TOSIC 1 

IPL Attachment CAR-5 

Exhibit AMM-i'age 3 of 5 

IPL 2017 Basic Rates Case 

Page 3 of 5 

Type of Adjustment Clause (a) 

Decoupling New Capital 

Renew- Environ- Gener- Generic Trans- Future 

ables mental ation Infra- mission Test Year 
Full Partial Expense Compliance Capacity structure Expense Other (b) 

- - - - - - - - D ✓ ✓ ✓ - -

- - - - ✓ - - - - - - ✓ - - C 

✓ - - ✓ - - D - - - - - - C 

✓ - - ✓ - - D - - - - - - C 

- - - - ✓ ✓ ✓ - - ✓ ✓ - -

- - - - ✓ - - - - - - ✓ - - C 

- - - - ✓ ✓ - - - - - - - - - -

- - - - - - ✓ ✓ - - - - ✓ C 

- - ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -

- - ✓ ✓ - - - - - - - - ✓ 0 

- - ✓ ✓ - - - - ✓ ✓ ✓ p 

- - - - - - ✓ - - - - - - - - - -

✓ - - - - - - - - - - - - - - C 

- - - - - - - - - - ✓ - - ✓ - -

- - ✓ - - - - ✓ ✓ ✓ ✓ p 

- - ✓ - - ✓ ✓ - - ✓ ✓ 0 

- - ✓ - - ✓ - - - - ✓ ✓ 0 

- - ✓ - - ✓ ✓ - - ✓ ✓ 0 

- - - - - - - - - - ✓ ✓ ✓ - -
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REGULATORY MECHANISMS 

ELECTRIC OPERATING COS. 

Holding Company/ 

Operating Company 

EXELON CORP. 

Baltimore G&E 

Commonwealth Edison 

PECO Energy 

Atlantic City Electric 

Delmarva P&L 

Potomac Electric Pwr 

IDACORP 

Idaho Power 

NEXTERA ENERGY, INC. 

Florida Power & Light 

NORTHWESTERN CORP. 

NorthWestern Corp. 

OGE ENERGY 

Oklahoma G&E 

OTTER TAIL CORP. 

Otter Tail Power 

PG&E CORP. 

Pacific G&E 

PINNACLE WEST 

Arizona Public Service 

PORTLAND GEN. ELEC. 

Portland General Electric 

PPL CORP. 

Kentucky Utilities 

Louisville G&E 

PPL Electric Utilities 

PUB SV ENTERPRISE GRP 

Pub Service E&G 

Type of 

Svc 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. Fuel/ Conserv. 

Gas/ Program 

State Purch. Pwr Expense 

MD D ✓ 

IL D ✓ 
PA D ✓ 

NJ D ✓ 
MD D ✓ 
DC D - -

ID ✓ ✓ 

FL ✓ ✓ 

MT ✓ ✓ 

OK ✓ ✓ 

MN ✓ ✓ 

CA ✓ - -

AZ ✓ ✓ 

OR ✓ ✓ 

KY ✓ ✓ 
KY ✓ ✓ 
PA D ✓ 

NJ D ✓ 

Type of Adjustment Clause (a) 

Decoupling 

Renew- Environ-

ables mental 

New Capital 

Indianapolis Power, 1t Company 
IURC Cause No. 4:iLt:34 - TOSIC 1 

IPL Attachment CAR-5 

Exhibit AMM-3age 4 of 5 

IPL 2017 Basic Rates Case 

Page 4 of 5 

Gener- Generic Trans-

ation Infra- mission 

Full Partial Expense Compliance Capacity structure Expense Other 

Future 

Test Year 

(b) 

! 

✓ - - - - - - D ✓ - - ✓ p 

- - - - ✓ ✓ D ✓ ✓ ✓ 0 

- - - - - - - - D ✓ - - ✓ 0 

- - - - ✓ ✓ D - - - - ✓ p 

✓ - - - - - - D ✓ - - - - p 

- - ✓ ✓ - - D ✓ - - ✓ p 

✓ - - - - - - - - - - - - - - p 

- - - - - - ✓ ✓ - - - - ✓ C 

I 
I 

✓ - - - - - - - - - - i - - - - - -

I 
I 

- - ✓ ✓ ✓ - - ✓ ✓ ✓ - -
-~-~ f--~~ 

- - - - ✓ ✓ - - - - ✓ - - C 

✓ - - - - - - - - - - - - - - C 

i 
- - ✓ ✓ ✓ ✓ - - ✓ ✓ - -

- - ✓ ✓ - - - -
i 

- - - - - - C 
! 

- - ✓ ✓ ✓ - - - - - - ✓ 0 

- - ✓ ✓ ✓ - - - - - - ✓ 0 

- - - - - - - - D ✓ ✓ ✓ 0 

I 

- - - - ✓ ✓ D ✓ - - ✓ p 



REGULATORY MECHANISMS 

ELEC_TRK OPERATING COS. 

Type of Adjustment Clause (a) 

Decoupling 
Elec. Fuel/ Conserv. Renew- Environ-

Gas/ Program ables mental 

New Capital 

Indianapolis Power , ,t Company 
IURC Cause No. 4bLo4 - TOSIC 1 

IPL Attachment CAR-5 

Exhibit AMM-3age 5 of 5 

IPL 2017 Basic Rates Case 

Page 5 of 5 

Gener- Generic Trans-

ation Infra- mission Holding Company/ 

Operating Company 

Type of 

Svc State Purch. Pwr Expense Full Partial Expense Compliance Capacity structure Expense Other 

Future 

Test Year 
(b) 

SOUTHERN CO. 

Alabama Power Elec. AL ✓ - - - - - - - -

Georgia Power Elec. GA ✓ - - - - - - - -

Gulf Power Elec. FL ✓ ✓ - - - - --
Mississippi Power Elec. MS ✓ ✓ - - ✓ - -

VECTREN CORP. 

Southern Indiana G&E Elec. IN ✓ ✓ - - ✓ - -

WEC ENERGY GROUP 

Wisconsin Electric Pwr Elec. WI ✓ - - - - - - - -
Wisconsin Public Service Elec. WI ✓ - - - - - - - -

XCEL ENERGY 

Northern States Pwr Elec. MN ✓ ✓ ✓ - - ✓ 

Northern States Pwr Elec. WI ✓ - - - - - - - -
Public Svc. Co. of Colorado Elec. co ✓ ✓ - - - - ✓ 
Southwestern Public Svc. Elec. TX ✓ ✓ - - - - - -

Sources: 

(a) Regulatory Research Associates, Regulatory Focus, "Adjustment Clauses-A State-by-State Overview," Sep. 12, 2017. 

(b) Edison Electric Institute, "Alternative Regulation for Emerging Utility Challenges: 2015 Update," Nov: 11, 2015. 

Notes: 

D - Delivery-only utility. 

C- Fully-forecasted test years commonly used in the state listed for this operating company. 

0 - Fully-forecasted test years occasionally used in the state listed for this operating company. 

P - Partially-forecasted test years commonly or occasionally used in the state listed for this operating company. 

LIR - Limited issue reopeners. 

✓ ✓ - - - - ✓ C 

- - ✓ - - - - - - C 

✓ ✓ - - - - ✓ C 

✓ - - - - - - ✓ 0 

- - - - ✓ ✓ ✓ - -

- - - - - - - - ✓ C 

- - - - - - - - ✓ C 

✓ - - - - ✓ - - C 

- - - - - - - - ✓ C 

✓ ✓ ✓ - - ✓ - -

- - - - ✓ ✓ ✓ - -
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STATE OF INDIANA 

FILED 
June 18, 2020 

INDIANA UTILITY 
REGULATORY COMMISSION 

INDIANA UTILITY REGULATORY COMMISSION 

PETITION OF INDIANAPOLIS POWER & ) 
LIGHT COMP ANY PURSUANT TO IND. ) 
CODE § 8-1-39-9 FOR: (1) APPROVAL OF AN ) 
ADJUSTMENT TO ITS ELECTRIC SERVICE ) 
RATES THROUGH ITS TRANSMISSION, ) 
DISTRIBUTION, AND STORAGE SYSTEM ) CAUSE NO. 45264 TDSIC 1 
IMPROVEMENT CHARGE ("TDSIC") RATE ) 
SCHEDULE, STANDARD CONTRACT RIDER ) 
NO. 3; AND (2) AUTHORITY TO DEFER 20% ) 
OF THE APPROVED CAPITAL ) 
EXPENDITURES AND TDSIC COSTS FOR ) 
RECOVERY IN PETITIONER'S NEXT ) 
GENERAL RATE CASE. ) 

VERIFIED PETITION AND REQUEST 
FOR ADMINISTRATIVE NOTICE 

Indianapolis Power & Light Company ("IPL", "Petitioner" or "Company") respectfully 

petitions the Indiana Utility Regulatory Commission ("Commission") for: ( 1) approval of an 

adjustment to its electric service rates through a Transmission, Distribution, and Storage System · 

Improvement Charge ("TDSIC") Rate Schedule, Standard Contract Rider No. 3 ("TDSIC Rider"), 

to effectuate the timely recovery of 80% of capital expenditures and TDSIC costs in connection 

with Petitioner's eligible transmission, distribution, and storage system improvements; and (2) 

authority to defer, as a regulatory asset, the remaining 20% of eligible and approved capital 

expenditures and TDSIC costs, with carrying costs, for recovery in Petitioner's next general rate 

case. IPL also requests the Commission to take administrative notice as set forth below. In support 

of this Verified Petition, IPL states as follows: 
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IPL's Corporate Status and Operations 

1. IPL is an Indiana corporation with its principal office and place of business at One 

Monument Circle, Indianapolis, Indiana 46204. IPL is engaged in rendering electric utility service 

in the State of Indiana. 

2. IPL provides retail electric utility service to more than 500,000 retail customers 

located principally in and near the City of Indianapolis, Indiana, and in portions of the following 

Indiana counties: Boone, Hamilton, Hancock, Hendricks, Johnson, Marion, Morgan, Owen, 

Putnam and Shelby Counties. IPL owns and operates electric generating, transmission and 

distribution plant, property and equipment and related facilities, which are used and useful for the 

convenience of the public in the production, transmission, delivery and furnishing of electric 

energy, heat, light and power. IPL has maintained and continues to maintain its properties in a 

reliable state of operating condition. 

Petitioner's "Public Utility" Status 

3. IPL is a "public utility" under Ind. Code § 8-1-2-1 and Ind. Code § 8-1-39-4 and an 

"energy utility" under Ind. Code § 8-1-2.5-2. IPL is subject to the jurisdiction of this Commission 

in the manner and to the extent provided by the Public Service Commission Act, as amended, and 

other pertinent laws of the State oflndiana. 

Relief Requested 

4. The Commission approved IPL's TDSIC Plan by Order dated March 4, 2020 in 

Cause No. 45264 ("45264 Order"). In accordance with Ind. Code § 8-1-39-1 0(b ), the Commission 

authorized TDSIC treatment for the improvements described in the IPL TDSIC Plan. The 

Commission directed IPL to file its TDSIC Plan updates and TDSIC rate updates separately on an 

2 
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annual basis, staggered six months from each other, as subdockets in this Cause under the Cause 

No 45264 TDSIC X, with its first tracker filed on or before July 1, 2020. This Petition seeks to 

establish the "TDSIC rate" and addresses costs incurred under IPL's TDSIC Plan through March 

31, 2020. IPL will file a TDSIC Plan update in December. 

5. In this TDSIC rate filing, Petitioner respectfully requests approval ofTDSIC Rider 

factors to effectuate the timely recovery of 80% of approved capital expenditures and TD SIC costs. 

The TDSIC 1 factors, when approved, are planned to go into effect starting with the November 

2020 billing cycle and remain in effect until different Rider factors are approved, which is expected 

to be a period of approximately 12 months because IPL will seek approval of new factors in its 

TD SIC 3 filing. IPL asks the Commission to specifically approve and authorize recovery of the 

actual costs that exceed the amount previously approved. IPL also requests authority to defer, as 

a regulatory asset, the remaining 20% of approved capital expenditures and TDSIC costs, for 

recovery as part of IPL's next general rate case. IPL requests approval to adjust Petitioner's 

authorized return for purposes oflnd. Code § 8-1-2-42( d)(3) to reflect the incremental earnings 

that will result from this TDSIC Rider filing upon Commission approval. The proposed TDSIC 

Rider is included with IPL Witness Coklow's testimony as AttachmentNHC-12. 

Applicable Law 

6. Petitioner considers Ind. Code §§ 8-1-39-9 and 12 of the Public Service 

Commission Act, as amended, among others, to be applicable to this Petition. 

7. This Petition uses the customer class revenue allocation factors based on firm load 

approved in IPL's most recent retail base rate case order. 

3 
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8. This Petition is not filed within nine months after October 31, 2018, the date of the 

Commission's order in IPL's most recent basic rate order in Cause No. 45029. 

9. In accordance with Ind. Code§ 8-1-39-9(e), IPL will petition the Commission for 

review and approval of its electric basic rates and charges before the expiration of its TDSIC Plan. 

10. In accordance with Ind. Code§ 8-1-39-9(£), IPL has not filed a petition under Ind. 

Code§ 8-1-39-9 within the last six (6) months. 

11. In accordance with Ind. Code § 8-1-39-9(g), IPL has, in its case-in-chief, provided 

specific justification for, and requests specific Commission approval of, actual capital expenditures 

and TDSIC costs that exceed the amounts approved in the March 4, 2020 Order in Cause No. 

45264. 

12. In accordance with Ind. Code§ 8-1-39-14(a), IPL's proposed TDSIC Rider factors 

will not result in an average aggregate increase in Petitioner's total retail revenue of more than two 

percent (2%) in a twelve (12) month period. 

Request for Administrative Notice. 

13. Pursuant to 170 IAC 1-1.1-21, IPL requests administrative notice to be taken of the 

45264 Order and the IPL TDSIC Plan approved by this Order. This order is available on the 

Commission's electronic docket. IPL will file a copy of the 45264 Order once this request is 

granted. 

14. IPL's TDSIC Plan is Petitioner's Exhibit 2 in the record in Cause No. 45264. A 

complete copy of the public version Plan is attached hereto as Exhibit A and the unredacted copy 

is being filed with the Commission under seal in accordance with the docket entry in Cause 

No. 45264 dated August 7, 2019 authorizing the protection of this confidential information from 

4 
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public disclosure. This document reflects the comprehensive compilation of the plan and 

appendices IPL presented in Cause No. 45264. Appendix 8.7 to this exhibit set forth the cost 

estimates, year by year project detail (sortable list) and plan projects by FERC account. For 

efficiency, IPL proposes that going forward, IPL's TDSIC Rider filings include Appendix 8.7 only 

and that the inclusion of this appendix be found to satisfy Ind. Code§ 8-1-39-9(a)(2). 

Procedural and Other Matters 

15. IPL is filing its case-in-chief contemporaneous with its Petition, including direct 

testimony, attachments and workpapers of the following witnesses: 

• Chad A. Rogers - Regulatory Policy 

• James (Jim) William Shields Jr. - TDSIC Project Management 

• Natalie Herr Coklow- Regulatory Accounting 

16. The books and records of Petitioner supporting such data and calculations are kept 

in accordance with the Uniform System of Accounts for Electric Utilities prescribed by this 

Commission and are available for inspection and review by the Utility Consumer Counselor and 

this Commission. 

17. Pursuant to 170 IAC l-1.1-15(b) of the Commission's Rules of Practice and 

Procedure, IPL requests the Commission promptly conduct a prehearing conference and 

preliminary hearing to establish a procedural schedule in this Cause in accordance with Ind. Code 

§ 8-1-39-12. In accordance with 170 I.A.C. l-1.l-15(e), IPL will seek to enter into a stipulation 

with the Indiana Office of Utility Consumer Counselor regarding a procedural schedule in lieu of 

a prehearing conference. 

5 
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18. In accordance Ind. Code§ 8-1-39-12, the report of the OUCC (and intervenors, if 

any), is due not more than sixty (60) days after the filing of this Petition (Monday, August 17, 

2020). The Commission order on this petition is due not more than one hundred twenty ( 120) days 

after the filing of this Petition (Friday, October 16, 2020). As noted above, IPL proposes to place 

the TDSIC Rider factors into effect with the November 2020 billing cycle which commences 

October 29, 2020. 

Petitioner's Authorized Representatives 

19. The name and address of Petitioner's duly authorized representative to whom all 

correspondence and communication concerning this Petition should be sent, is as follows: 

Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana 46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile: (317) 231-7433 
Nyhart Email: tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 

WHEREFORE, Petitioner respectfully requests that the Indiana Utility Regulatory 

Commission promptly publish notice, make such investigation and hold hearings as are necessary 

or advisable and thereafter, make and enter an order in this Cause approving this Petition and: 

(1) approving the capital expenditures and TD SIC costs, including specifically the 

actual costs that exceed the previously approved estimates; 

(2) approving timely recovery through IPL's TDSIC Rider of 80% of the approved 

capital expenditures and TDSIC costs; 

6 
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(3) authorizing IPL to defer, as a regulatory asset, the remaining 20% of capital 

expenditures and TDSIC costs for recovery in IPL's next general rate case; 

(4) approving IPL's TDSIC Rider and proposed factors; 

(5) approving IPL's request of an adjustment to its authorized net operating income to 

reflect the approved earnings for purposes oflnd. Code § 8-1-2-42( d)(3); and 

( 6) granting to IPL such additional and further relief as may be deemed necessary or 

appropriate. 

7 
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INDIANAPOLIS POWER & LIGHT COMPANY 
/J 

// 

/P·· 
// 

Justin G. Sufan 
Director, Regulatory & RTO Policy 

Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana 46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile: (317) 231-7433 
Nyhart Email: tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 

ATTORNEYS FOR PETITIONER INDIANAPOLIS POWER 

& LIGHT COMPANY 
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VERIFICATION 

I affirm under penalties of perjury that the representations contained in the foregoing are 

true and correct to the best of my knowledge, information and belief. 

Dated this 18th day of June, 2020. 

Justin G. Sufan 

9 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on June 18, 2020, two copies of the foregoing 

Verified Petition and attachment were served by hand delivery and/or electronic mail upon the 

Office of Utility Consumer Counselor, PNC Center, 115 W. Washington Street, Suite 1500 South, 

Indianapolis, Indiana 46204; infomgt@oucc.in.gov. 

Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana 46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile: (317) 231-7433 
Nyhart Email: tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 

ATTORNEYS FOR PETITIONER 

INDIANAPOLIS POWER & LIGHT COMPANY 

DMS I 7525772vl 

Jeffrey M. Peabody 
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1.1 Statutory Framework: Indiana Code Chapter 8-1-39 
In 2013, the Indiana General Assembly passed Indiana Senate Enrolled Act 560 to address the 

issue of aging transmission and distribution infrastructure. This enactment was codified at Ind. 

Code § 8-1-39 (Transmission, Distribution, and Storage System Improvement Charges and 

Deferrals (11TDSIC") (referred to herein as the 11TDSIC Statute"). The statute was amended in 

2019.1 The TOSIC Statute incentivizes the expeditious investment in and modernization of 

Indiana's energy delivery system infrastructure. 

The TOSIC Statute contemplates two distinct types of proceedings. 

First, Section 10 of the TOSIC Statute permits a public utility to petition the Indiana Utility 

Regulatory Commission (11IURC" or 11Commission") for approval of the public utility's multi-year 

plan for eligible transmission, distribution, and storage improvements. Ind. Code § 8-1-39-lO(a). 

This is referred to as the 11TDSIC Plan" or 11Plan." While the original statute provided for seven

year plans, the recent amendment provides for plans that are five to seven years. 

As used in the statute, 11eligible transmission, distribution, and storage system improvements" 

means new or replacement electric or gas transmission, distribution, or storage utility projects 

that: (1) a public utility undertakes for purposes of safety, reliability, system modernization, or 

economic development; (2) were not included in the public utility's rate base in its most recent 

general rate case; and (3) either were (A) described in the public utility's TOSIC Plan and approved 

by the Commission under section 10 of the statute and authorized for TOSIC treatment; (B) 

de·scribed in the public utility's update to the public utility's TOSIC Plan under section 9 of the 

TOSIC Statute and authorized for TOSIC treatment by the Commission; or (C) approved as a 

targeted economic development project under section 11 of the TOSIC Statute. 

The 2019 amendment to the TOSIC Statute clarifies that the term 11eligible transmission, 

distribution, and storage system improvements" includes: (1) projects that do not include specific 

locations or an exact number of inspections, repairs, or replacements, including inspection based 

projects such as pole or pipe inspection projects, and pole or pipe replacement projects; and (2) 

projects involving advanced technology investments to support the modernization of a 

transmission, distribution, or storage system, such as advanced metering infrastructure, 

information technology systems, or distributed energy resource management systems. 

1 See 2019 Indiana General Assembly, House Enrolled Act No. 1470. 
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Tff~ ~5~rt: Statute provides that after notice and hearing, and not more than 210 days after the 

petition is filed, the IURC shall issue an order that includes the following: 

(1) A finding of the best estimate of the cost of the eligible improvements included in 
the plan; 

(2) A determination whether public convenience and necessity require or will require 

the eligible improvements included in the plan; and 

(3) A determination whether the estimated costs of the eligible improvements 

included in the plan are justified by incremental benefits attributable to the plan. 2 

If the Commission determines that the public utility's TOSIC plan is reasonable, the Commission 
shall approve the plan and authorize TOSIC treatment (i.e., the cost recovery provided in the 
statute) for the eligible transmission, distribution, and storage improvements included in the 
plan. 3 The 2019 amendments also expressly provide for the early termination of an existing 
TOSIC plan and for requests for approval of a new plan.4 

The second type of proceeding is governed by Section 9 of the TOSIC Statute. 5 Section 9 allows 
the public utility to petition the Commission for periodic automatic adjustments of the utility's 
rates to timely recover eighty percent {80%) of approved TOSIC Plan capital expenditures and 
TOSIC costs. 6 The remaining twenty percent {20%) of the approved capital expenditures and 
TOSIC costs, including depreciation, allowance for funds used during construction, and post in 
service carrying costs, is deferred for recovery as part of the utility's next general rate case, which 
the TOSIC Statute requires the utility to file before expiration of the plan. 7 Section 9 also requires 
the utility to update its TOSIC plan at least annually. 8 Finally, should actual TOSIC Plan capital 
expenditures and TOSIC costs exceed the Commission-approved estimates, the utility must 
provide specific justification and the Commission must specifically approve such costs before 
they may be recovered through customer rates. 9 

Consistent with the TOSIC Statute, IPL has developed a seven (7) year TOSIC Plan that is a 
comprehensive package of specific projects to improve and modernize the Company's energy 
delivery system, including the reliability thereof; safeguard public and employee safety; and 
support economic development. 

2 Ind. Code§ 8-1-39-lO(b). 
3 Id. 
4 See HEA 1470, Section 4 (adding subsection (d) to section 10 of the TOSIC Statute. 
5 Ind. Code§ 8-1-39-9. 
6 "TOSIC costs" captures the following costs during and after construction: depreciation expenses; operations and 
maintenance expenses; extensions and replacements to the extent not provided for through depreciation, in the 
manner provided for in IC 8-1-1.5-3-8; property taxes; pretax returns. Ind. Code§ 8-1-39-7. 
7 Ind. Code§ 8-1-39-9(c), (e) . 
. 8 See HEA 1470, Section 3 (amending section 9(b) of the TOSIC Statute). 
9 Ind. Code§ 8-1-39-9(g). See HEA 1470, Section 3 (renaming subsection (f) to subsection (g)). 
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Indianapolis Power & Light Company {"IPL") provides retail electric service to approximately 

500,000 customers in Indianapolis and surrounding communities. IPL owns and operates an 

extensive system of transmission and distribution {T&D) substations, circuits and related assets, 

equipment and monitoring and control systems. 

IPL's T&D assets are aging, growing obsolete, and require modernization. Many assets are 

beyond their expected service lives and will face increasing likelihood of failures if not replaced. 

When these assets fail, IPL makes emergency repairs and customers experience outages; safety 

hazards also arise. The continued integrity, reliability and resiliency of the T&D infrastructure is 

a driving force behind IPL's TOSIC Plan. The deployment of new infrastructure, including 

distribution automation capabilities, will drive operational and network efficiencies, improve 

reliability, better regulate voltage, and improve outage management functions. The 

infrastructure improvements will also accommodate new demands from IPL customers who are 

deploying more sophisticated distributed energy resources and seeking additional levels of 

service. 

IPL's TOSIC Plan proposes seven years of defined investment, totaling $1.2 billion, to replace, 

rebuild, upgrade, redesign and modernize a wide range of IPL's aging T&D system assets in two 

thematic areas: Age and Condition, and Deliverability. 

The Age and Condition {83.3% of the estimated Plan cost) category addresses the many risks 

posed by aging assets. The category includes the replacement and rebuilding of substations and 

overhead circuits, the rehabilitation and repair of underground residential circuits, and rebuilding 

portions of the central business district. The Deliverability {16.7% of the estimated Plan cost) 

category deploys new technologies for advanced distribution management, adds new substation 

equipment to meet growth-driven capacity requirements, and creates system and operating 

efficiencies through automation, control functions and other advanced infrastructure. 

Both categories support IPL's ability to maintain and operate the grid in a safe, reliable and 

efficient manner. Many of the modernizing improvements are focused on giving IPL's operators 

and engineers more information and control over the grid for purposes of delivering a better, 

more efficient energy experience. Other Projects target improvement in overall levels of 

reliability and integrity. A hardened and resilient grid can better withstand the impact of weather 

and is easier to restore when outages inevitably occur. 

IPL's TOSIC Plan aligns with the TOSIC Statute as the Projects are undertaken for the purpose of 

safety, reliability, system modernization, and support of economic development. The estimated 

cost of the improvements included in the IPL TOSIC Plan costs are justified by incremental 

benefits attributable to the Plan. More specifically, the seven Projects that lend themselves to 

monetization, when viewed as part of a total portfolio, will provide a net benefit (i.e.; total 

escalated nominal benefits less the total escalated nominal cost of the Plan) of $939 million to 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 20 of 24 7 

Indianapolis Power & Light Company 
TOSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 10 of 88 

Fpe.is188H8fners over a 20-year period. There are also a host of qualitative benefits, introduced in 

Section 3 (TDSIC Benefits) and expanded upon in the Section 6 (TDSIC Project Narratives) that 

combined with these quantifiable benefits, clearly meets the intent of the TDSIC Statute. 

Furthermore, without these improvements IPL's T&D system will face increasing levels of risk, 

and an erosion in overall grid integrity and reliability, which will be difficult to correct. 

1.3 IPL's Transmission & Distribution System Overview 
IPL's service area measures approximately 528 square miles. 10 IPL, headquartered in 

Indianapolis, is subject to the regulatory authority of the IURC and the Federal Energy Regulatory 

Commission ("FERC"). Additionally, IPL participates in the electricity markets managed by the 

Midcontinent Independent System Operator ("MISO"). 

IPL serves its customers through an interconnected grid of T&D circuits and substations as a 

vertically integrated investor-owned utility. This grid is comprised of a diverse set of company 

owned and operated assets, which are aging and, in some cases, nearing obsolescence. 

The IPL transmission system consists of approximately 458 circuit miles of lines at 345,000 volts 

("345 kV"), 408 circuit miles of line at 138,000 volts ("138 kV") and associated substations. There 

is a 345 kV ring around Marion County with multiple lines that interconnect into the ring at four 

different locations. Inside of the 345 kV ring is a 138-kV ring/grid. These two rings are connected 

through 345 kV to 138 kV auto transformers at six locations. This allows power to flow from the 

345 kV transmission system to the 138 kV system. IPL has generation connected to the 345 kV 

system at the Petersburg ("Pete") Generating Station and generation connected to the 138 kV 

system at Harding Street Station ("HSS"), Eagle Valley ("EV") Station, and the Georgetown 

Generating Station. 

The IPL transmission system operates as part of a larger integrated network system, commonly 

referred to as the Eastern Interconnection. The IPL transmission system is directly connected to 

the transmission systems of Indiana Michigan Power Company ("AEP"), Vectren Corporation 

("Vectren"), Hoosier Energy Rural Electric Cooperative, Inc. ("HE"), and the electric system jointly 

owned by Duke Energy Indiana (//Duke"), Indiana Municipal Power Agency and Wabash Valley 

Power Association, Inc. 

Through the interconnections with these other utilities, power can flow into and out of the IPL 

transmission system. The IPL transmission system is connected at both the 345 kV and 138 kV 

level with the other utilities. At the Petersburg Generation Station there are 345 kV level 

interconnections with Duke and AEP and 138 kV level interconnections with Duke, Vectren, and 

10 See Appendix 8.1 of IP L's TOSIC Plan for map of IPL's service area. 
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~~ %0\RJ Indianapolis area, IPL's transmission system has two 345 kV level interconnections 

with Duke and AEP and 138 kV level interconnections with Duke. 

The distribution system consists of 4,961 circuit miles of underground primary and secondary 

cables and 6,110 circuit miles of overhead primary and secondary wire. Underground street 

lighting facilities include 773 circuit miles of underground cable. Also included in the system are 

138 substations. Depending on the voltage levels at the substation, some substations may be 

considered both a bulk power substation and a distribution substation. There are 73 bulk power 

substations and 117 distribution substations; 52 substations are considered both bulk power and 

distribution substations. IPL uses a Secondary Network System to serve the City of Indianapolis 

Central Business District, sometimes also referred to as the "Mile Square." A unique feature of 

the Secondary Network System is the loss of a single component, such as a primary feeder or a 

network transformer, typically will not result in any customer losing power. 

2 IPL's TOSIC Plan 

2.1 The Modernizing Opportunity 
IPL has several core opportunities related to its T&D assets and systems. 

• First, IPL's T&D aging infrastructure requires modernization. Many of these assets are 

beyond their expected service lives and will face increasing likelihood of failures if not 

replaced. When these assets fail, which can lead to power outages, IPL must make 

emergency repairs; safety hazards can also arise during these outages depending on their 

nature. 

• Second, grid assets require modernization to accommodate new demands from IPL 

customers who are deploying more sophisticated distributed energy resources and 

seeking additional levels of service. 

• Third, with the deployment of new grid technologies, IPL's capability to operate and 

maintain the grid in a reliable, cost-effective, safe and efficient manner will be enhanced. 

IPL must address these modernization opportunities to continue to operate and maintain a safe 

and reliable grid. Absent action, the reliability and integrity of IPL's T&D infrastructure may 

decline, safety levels will erode, and customer satisfaction with IPL's service will suffer. 

Customers will experience more persistent and more frequent power outages. 
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To address these modernization opportunities, -- and mitigate the reliability and integrity risks 

attendant to them -- IPL is proposing a seven-year, $1.2 billion TOSIC Plan to rebuild, upgrade, 

replace and modernize a wide range of IPL's aging transmission and distribution system assets. 

The seven-year TOSIC Plan is guided by the TOSIC Statute. IP L's TOSIC Plan is summarized in Table 

2.1 below. 

Table 2.1 - IPL's TOSIC Plan Projected Annual Capital Costs (in millions) 

Project Type 2020 2021 2022 2023 2024 2025 2026 7-Year Total 

Age & Condition Projects 

Circuit Rebuilds $ 27.2 $ 25.3 $ 45.8 $ 52.8 $ 47.8 $ 49.9 $ 49.9 $ 298.7 

Substation Assets Replacement $ 16.7 $ 27.0 $ 39.9 $ 39.2 $ 34.5 $ 44.3 $ 46.5 $ 248.1 

XLPE Cable Replacement $ 12.2 $ 11.8 $ 12.5 $ 12.4 $ 12.3 $ 12.8 $ 12.3 $ 86.2 

4 kV Conversion $ 19.7 $ 13.8 $ 15.4 $ 15.5 $ 7.6 $ 12.4 $ 7.5 $ 92.0 

Tap Reliability Improvement Projects $ 10.9 $ 10.4 $ 10.6 $ 10.8 $ 11.0 $ 11.3 $ 11.5 $ 76.5 

Meter Replacement $ 10.7 $ 11.0 $ 11.2 $ 11.4 $ 11.6 $ - $ - $ 55.9 

CBD Secondary Network Upgrades $ 4.6 $ 5.9 $ 5.3 $ 5.9 $ 5.0 $ 5.9 $ 6.4 $ 39.0 

Static Wire Performance Improvement $ 4.8 $ 6.9 $ 9.5 $ 11.2 $ 11.5 $ 10.7 $ 7.6 $ 62.1 

Remote End - Breaker Relay/Upgrades $ 3.0 $ 2.0 $ 5.6 $ 1.6 $ 6.2 $ 3.1 $ 6.4 $ 28.0 

Pole Replacements $ 3.3 $ 3.3 $ 3.4 $ 3.5 $ 3.5 $ 3.6 $ 3.7 $ 24.2 

Steel Tower Life Extension $ 1.1 $ 1.1 $ 1.1 $ 0.9 $ - $ - $ - $ 4.2 

Age & Condition Projects Total $114.2 $118.6 $160.3 $165.1 $151.0 $153.9 $151.8 $ 1,015.0 

Deliverability Projects 

Distribution Automation $ 18.8 $ 19.2 $ 13.6 $ 13.9 $ 14.2 $ 14.5 $ 14.8 $ 109.0 

Substation Design Upgrades $ 3.8 $ 16.2 $ 15.8 $ 32.9 $ 6.3 $ 16.8 $ 2.6 $ 94.5 

Deliverability Projects Total $ 22.6 $ 35.4 $ 29.5 $ 46.8 $ 20.5 $ 31.3 $ 17.4 $ 203.5 

Total Capital Costs 
.. .· 

$136.8 $154.0 $189.7 $212.0 $171.5 $185.2 $169.2 $ 1,218.5 . ··•· •· 

Amount of Trans mission $ 22.4 $ 27.6 $ 33.7 $ 36.4 $ 33.6 $ 29.3 $ 30.6 $ 213.7 

Amount of Distribution $114.4 $126.4 $156.0 $175.5 $137.9 $155.9 $138.6 $ 1,004.7 

Total Capital Costs 
,< 

$136.8 $154.0 $189.7 $212.0 $1715 $185.2 $169.2 $ 1,218.5 .. > .· . 

To assist in describing the Plan, IPL organized its TOSIC proposal within two thematic areas: Age 

and Condition, and Deliverability. Age and Condition covers the IPL TOSIC Plan Projects that 

address the many risks posed by aging assets. Amongst other items, these project categories are 

devoted to the replacement and rebuilding of substations and overhead circuits, the 

rehabilitation and repair of underground residential circuits, and to rebuilding portions of the 

central business district. Age and Condition covers approximately 83.3% of the Plan's estimated 

cost. 
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~ 18~1,fl3Jrability category forms the remaining Projects and comprises 16.7% of the Plan's 

estimated cost. This Project group brings new technologies to: 

• deploy Distribution Automation control system, 

• add new substation equipment to meet growth-driven capacity requirements, and 

• create system and operating efficiencies through automation, control functions and other 

advanced infrastructure. 

Projects in both plan categories --Age and Condition and Deliverability -- support IPL's ability to 

maintain and operate the grid in a safe, reliable and efficient manner. Many of the modernizing 

improvements are focused on giving IP L's operators and engineers more information and control 

over the grid for purposes of delivering a better, more efficient energy experience. Other 

projects target improvement in overall levels of reliability and integrity. A hardened and resilient 

grid is one that can better withstand the impact of weather and is easier to restore when outages 

inevitably occur. 

2.3 Asset Management 
IPL has a well-established asset management framework, which was recently the subject of a 

stakeholder collaborative discussion conducted in accordance with the Commission order in 

Cause No. 44576. In assembling this TOSIC Plan, the asset management principles already in 

place were applied and relevant data, information and tools were used to develop investment 

projects. For example, IP L's compilation of asset condition data allows the 'effective age' of the 

assets to be estimated. The asset management work done to date provided a solid foundation 

to build from in the development of the TOSIC Plan. 

2.4 TOSIC Plan Development 
To develop the proposed TOSIC Plan, IPL conducted an iterative process to prioritize system 

needs and determine how to best address aging infrastructure while also building a modern grid 

that is ready and able to meet the demands of the future. IPL relied on subject matter experts 

who operate and maintain the IPL electric system. 

IPL also engaged a third-party consultant, Burns & McDonnell Engineering Company, Inc. 

("BMcD") to assess asset risk and prioritize investment. To provide further rigor to the analysis, 

IPL engaged Black & Veatch ("B&V") Corporation to review the Risk Model, validate the cost 

estimates, and otherwise assist in the development of the TOSIC Plan. 

IPL considered feasibility in developing the scope and schedule of the proposed improvements. 

Feasibility has many underlying aspects, and includes considerations such as: (a) protecting public 

and worker safety, (b) recruiting and providing sufficient skilled labor, (c) contracting in such a 
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vJ'~y 1ta°fpfbvide for the on-time availability of needed equipment on reasonable commercial 

terms, (d) attending to back office capabilities (for such requirements as design work) in order to 

meet the demands of managing plan implementation, (e) securing necessary local permits, and 

(f) designing a schedule and pace for the work that minimizes customer power disruptions. 

Section 6 provides further detail on each TDSIC Plan Project and associated benefits. 

3 TOSIC Plan Benefits 

3.1 Overview 
The TDSIC Statute requires that the Commission order include a determination whether the 

estimated costs of the TDSIC Plan improvements are justified by incremental benefits 

attributable to the Plan. Consistent with this criterion, IPL has crafted a well-balanced and 

feasible Plan that reduces safety-related risks, improves reliability, advances system 

modernization, and supports economic development. Among several qualitative benefits, some 

of which can be quantified, there is a full array of anticipated benefits: 

• Reduction of the average effective age of major assets and associated asset risk, 

decreasing the number and impact of faults occurring on the system. 

• Improved safety by replacing aging and obsolete assets. IPL will be able to counter the 

effects of aging infrastructure by replacement, which in turn will maintain safety. 

• Reduction of equipment failure caused outages, enabling IPL to sustain the system's 

reliability and integrity on a go-forward basis. 

• Greater system resiliency, placing IPL in a better position to withstand system events with 

fewer impacts. Fewer customers will experience power outages and the time required to 

make repairs and restore service will be reduced. 

• Modernization with the addition of new assets that meet modern design and engineering 

standards. The associated increase in modern diagnostic capabilities will improve the 

overall monitoring, outage response, and control functions, and lay the foundation for 

effective predictive maintenance of IPL's most critical assets. 

• Modernization also provides a foundation for IPL to offer new energy services and 

integrate them with the utility grid. 
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to the installation of new distribution automation capabilities. 

• Improved efficiencies of the distribution system that will result in better voltage 

regulation, higher degrees of power quality, and a reduction of energy consumption by 

IPL customers. In addition to supporting the growing demand for distributed resources, 

these efficiencies will translate into energy consumption savings. 

• Enhanced customer experience through improved outage management and 

communication capabilities that will lead to a reduction in outage frequency and 

duration. 

• Improved customer service through the acceleration of IPL's advanced smart metering 

initiative. This lays the foundation for customers to receive better and more meaningful 

information about their energy usage, enabling more informed choices, and they will 

benefit from quicker resolution of any billing inquiries and experience greater 

convenience in establishing or discontinuing service. 

• Economic development in the communities to which IPL provides electric service. 

In further reviewing this list of benefits (expanded upon in Section 6, "TOSIC Project Narratives", 

for each individual project), one can group the Plan benefits into one of the following seven 

categories: 

1.) Customer Experience - a qualitative measure, defined in terms of information quality and 
availability, choices, and interconnection options. 

2.) Reliability and Resiliency- the capability to meet the electric demands of customers while 
providing uninterrupted electric service, including momentary interruptions; and in the 
case of major outages and disturbances, withstand and quickly recover service. 

3.) Safety- reducing the risk of harm to people and property posed by the potential physical 
hazards associated with IPL owned, operated and maintained T&D assets. 

4.) Operational Efficiency- activities and investments that reduce or lessen upward pressure 
on IPL operating costs, improve worker productivity, lower the difficulty and/or 
complexity of IPL employee tasks, reduce future capital expenditures, and/or directly 
lower customer energy costs. 

5.) Risk Reduction - consistent with the key elements of the ISO 31000 standard, activities 
and investments that will reduce the likelihood and/or consequence of an asset failure, 
thus improving reliability, reducing hazards, and reducing unplanned replacement of 
critical assets. 
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Page6.1 °Vd~er Quality- reducing the number and magnitude of disturbances such as high or low 
voltage, voltage spikes and transients, flickers and voltage sags, surges and short-time 
over voltages, as well as harmonics and noise. 

7.) Modernization - replacing and adding assets with modern equipment/material or adding 
new technology onto the system for improved performance, functionality and 
operational efficiency. 

Table 3.1 below provides an overall view of the Plan's benefits. Viewed in this manner it is seen 

that the benefits of the Plan are spread across the full array of the benefit categories. 

Table 3.1- Mapping of Projects to Benefit Categories 

Project 

Reliability 
Customer and S f Operational Risk Power d . . 

a ety . . 1 Mo ern1zat1on 
Experience Resilien Efficiency Reduction Qua ity 

1 Circuit Rebuilds X X X X X 

2 Substation Assets Replacement X X X X X X X 

3 XLPE Cable Replacement X X X X X X X 

4 4 kV Conversion X X X X X X 

5 Tap Reliability Improvement Projects X X X X X X 

6 Meter Replacement X X X X X 

7 CBD Secondary Network Upgrades X X X X X X X 

8 Static Wire Performance Improvement X X X X X X X 

9 Remote End - Breakers Relay/Upgrades X X X X X X X 

10 Pole Replacements X X X X 

11 Steel Tower Life Extension X X X X 

., ... , .. ·,'1 ,~., r· i!-lttStillS~f,!~ 
12 Distribution Automation X X 

13 Substation Design Upgrades X X X X 

The following discussion expands further on the value of the Plan, by monetizing those aspects 

that lend themselves to such an approach yet adopts a conservative posture to avoid overstating 

these quantitative benefits. Though quantifying savings is important, IPL holds firm to the notion 

that the Plan provides benefits, both quantitative and qualitative, that far exceed these 

calculations. 

IPL's monetization approach of the calculated benefits is discussed below, and the more 

qualitative or time-based (e.g., AMI) benefits are further expounded upon in Section 6 of this 

Plan. 
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3.L Monetization of the Benefits 

3.2.1 Monetization Approach Overview 
In developing a directionally accurate view of the monetized benefits of the Plan, IPL established 

the following criteria to drive its approach: 

• Incorporate conservatism in projecting actual savings: 
- Adopted the averages of ranges for unitized costing (particularly relating to 

productivity improvements attributable to proactive versus reactive work, benefit 

capture planning horizon of 20 years, and costs attributable to a customer
experienced outage), and 

- Focused on the consequence areas in the Risk Model that can be more readily 

quantified (i.e., reactive vs proactive replacement and customer reliability). 

• Apply the Risk Modeling framework and approaches used in developing the Plan: 

- Focused the monetization analysis on the five Projects for which the Risk Model 

calculated risk scores (i.e., Circuit Rebuilds, Substation Assets Replacement, XLPE 

Cable Replacement, 4 kV Conversion, and Remote End-Breaker/Relay Upgrades). 

- Applied a cost factor to account for the savings resulting from less reactive 
maintenance. 

- Applied the DOE Interruption Cost Estimate ("ICE") Calculator11, used across the 

industry to estimate the interruption costs and/or benefits associated with 

reliability improvements to monetize risk costs. In keeping with our conservative 

approach, large C&I customers, though extremely significant in terms of impact 

on these risk costs, were not factored in this portion of the monetization effort. 

• Where appropriate, maintain consistency in applying assumptions to the analytics used 

throughout the monetization analysis: 

- Deployed the DOE ICE Calculator to monetize projected customer savings relating 

to the Tap Reliability Improvement Projects and the self-healing aspect of 

Distribution Automation Project. IPL applied the same approaches and factors as 

those used for the five Projects for which the Risk Model calculated risk scores, 

except that for Distribution Automation where the full customer mix (i.e., 

residential, small C&I and large C&I), was considered. 

- Maintained a conservative posture in projecting savings attributable to the 

reduction in energy consumption related to the Distribution Automation Project. 

11 The DOE funded Interruption Cost Estimate ("DOE ICE Calculator") is an electric reliability planning tool developed 

by Freeman, Sullivan & Co. and Lawrence Berkeley National Laboratory. This tool is designed for electric reliability 
planners at utilities, government organizations or other entities that are interested in estimating interruption costs 

and/or the benefits associated with reliability improvements in the United States. The DOE ICE Calculator was funded 

by the Office of Electricity Delivery and Energy Reliability at the U.S. Department of Energy. 
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Page 18 of 237- Established a 20-year planning horizon for the capture of benefits. 

- Used escalation and discount rates identical to those used in the IPL TOSIC Plan 

{2.0 percent and 6.6 percent respectively). 

• Approach monetization from a portfolio perspective to avoid the double-counting of 

benefits attributable to the inherent inter-relationships among the 13 Projects. In so 

doing, IPL monetized the benefits for seven of the thirteen TOSIC Projects. 

3.2.2 Self-Healing/Reliability Monetization 
IPL monetized the self-healing aspect of the Distribution Automation and the Tap Reliability 

Improvement Projects, deploying the DOE ICE calculator: 

• Distribution Automation 

The first benefit monetized under Distribution Automation Project was that associated 
with the Fault Location, Isolation, and Service Restoration {FLISR) functionality. This 
functionality is estimated to eliminate, on average, 23,000 customer interruptions per 
year, and reduce the duration of approximately 167,000 interruptions per year to less 
than 5 minutes. Using the DOE ICE Calculator, IPL calculated that its customers will realize 
about $21 million of value per year when the Project is completed, translating to an 
escalated nominal increased value of $428.8 million over the 20-year period. Key factors 
were considered in arriving at this figure: 

- In determining the requirement for 1,200 reclosers, IPL conducted a detailed 

reliability optimization analysis, defining the amount of sectionalizing that will 

yield the highest benefit to cost ratio in reliability. This analysis resulted in 400 

customer sectionalizing sections for the FLISR portion of Distribution Automation. 

- In applying the DOE ICE Calculator to determine the financial benefits from the 

customer perspective, IPL accounted for the full customer experience (e.g., 

included Major Event Days and to properly account for momentary interruptions). 

- Applied IPL's customer mix (residential, small commercial and industrial and large 

commercial and industrial) and Indiana factors in calculating the savings (refer to 

Table 3.2). 
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Customer Type Unplanned Outage Momentary Outage 
Residential $7.08 $4.81 

Small C&I $1,135.28 $493.81 

Large C&I $6,623.14 $3,364.44 

- The actual realization of any savings was delayed until the beginning of the fourth 

year of the Plan, reflecting the anticipated installation of the Advanced Control 
System. 

• Tap Reliability Improvement Projects 

The primary purpose of this Project is to reduce the number of sustained outages on 
under-performing overhead fused taps. As a starting point, IPL reviewed historical outage 
information over a 3-year period and identified 306 taps as likely candidates for this 
Project. From that list, 20 were selected for the first year of the Project, understanding 
that a rolling 3-year history will be used to select future taps for reliability improvement. 
Based on the overhead and underground solutions chosen to improving performance on 
the 20 chosen fused taps, IPL predicts an overall year one reliability improvement of 75 
percent (reflecting a split largely weighted towards underground taps where nearly a 100 
percent improvement can be expected; less so for overhead in the range of 50 percent). 
As the Projects progresses to year seven, IPL assumes a steady decrease in the 
improvement opportunity, after which the projected "savings" will level off after year 
seven and stay constant through year 20. 

For the purpose of monetization, IPL calculated Repair and Line Clearance savings as well 
as those related to Customer Reliability. 

- Repair and Line Clearance: A per outage cost of $3,000 was calculated by 

determining the total amount of unplanned outage repair incurred in 2018 and 

dividing that number by the total number of unplanned outages. Line clearance 

savings were calculated based on current price per mile estimates for the portions 

that are converted to underground. Applying this factor resulted in total projected 

escalated nominal savings of $49.8 million over the 20-year period. 

- Customer Reliability: This project eliminates sustained outages. IPL applied the 
DOE ICE Calculator, applying the same sustained outage factors as those used for 

the Distribution Automation Project. The resulting escalated nominal value over 

the 20-year period totaled $207.0 million. 
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The second benefit monetized under the Distribution Automation Project were the benefits 

associated with Conservation Voltage Reduction. The monetization of these benefits focuses on 

the enablement of voltage control which is estimated to reduce customer energy consumption 

by one percent, saving 112,000 MWh per year. In first arriving at the 112,000 MWh saved per 

year, IPL adopted a conservative approach: 

• Through actual testing, IPL calculated that a one percent decrease in voltage will result in 
a 0.65 percent reduction in consumption (referred to as the Conservation Voltage 

Reduction factor). Anticipating a reduction in this factor over time, IPL reduced it to 0.50 
percent to calculate energy savings. 

• Once deployed, the Distribution Automation Control System will decrease distribution 

system voltage by 2 percent on the 13.2 kV circuits where it is applied. 

• Applying the Conservation Voltage Reduction Factor to the 2 percent reduction in voltage, 

IPL arrived at the one percent reduction in energy consumption or 112,000 MWh 

reduction annually. 

Further, the actual realization of any savings was delayed until the beginning of the fourth year 

of the Plan, accounting for the anticipated installation of the Advanced Control System and the 

integration of new and existing IT systems associated with the deployment of the Advanced 

Control System. 

The projected escalated nominal savings of this aspect of the Distribution Automation Project 

over the 20-year period is $67.7 million. 

3.2.4 Risk Reduction Monetization 
Risk reduction monetization focused on the savings associated with reactive replacement of aged 
assets versus the proactive replacement of aged assets and the reliability improvements 
associated avoiding outages associated with assets that fail. The monetization of risk reduction 
only considered the five Projects for which the Risk Model calculated risk scores. And, as Figure 
3.1 illustrates, the actual risk monetization was performed for a subset of the Consequence of 
Failure criteria. 
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NOTE: Shading reflects focus of the effort to monetize risk showing that only 2 of the 6 domains that define the 
Consequence of Failure (CoF) Criteria in the Risk Model were included in the monetized analysis. Further, of the 
15 categories that define these domains, only two (less than 15 percent) were actually monetized. 

• Reduction of Reactive Work: Focused on the difference between planned and reactive 
work, leveraging potential savings relating to reduced: 

Overtime, 

Premiums to make last minute purchase of equipment and materials, 
Mobilization and rework related to making temporary fixes and returning to effect 

permanent repairs/ replacements, and 
Schedule disruption in reassigning crews, previously deployed on other work, on 

emergent activities. 

Applying a 40 percent factor to account for these premium costs (industry norms range 

between 30 and SO percent with isolated examples of factors considerably higher), 

provides a projected escalated nominal benefit over the 20-year period of $532 million. 

• Residential and Small C&I Reliability: Incorporated the DOE ICE Calculator, assuring 
alignment with the above stated factors used in monetizing the reliability portion of the 

Distribution Automation and Tap Reliability Improvement Projects; omitting the Large C&I 

customers and assuming full deployment of the Advanced Control System at the onset of 
the Plan. The resulting calculation provides a projected escalated nominal value over the 

20-year period of $872 million. 12 

12 See also Appendix 8.11 Risk Reduction Benefit Monetization Report. 
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The benefits and projected outcomes of the Plan considerably exceed its cost. Viewed as a 

portfolio of key capital investments: 

• There are several qualitative benefits that do not lend themselves to monetization, but 

clearly bring value to our customers (e.g., improved customer experience, power quality 

and modernization), 

• There are additional benefits (e.g., safety and environmental) that are hard to quantify 

and monetize (i.e., IPL opts to not place a specific dollar value on health and safety). In 

these instances, the quantification of benefits by the Plan is conservative by not assigning 

to them a dollar value, and 

• There are areas where monetization analyses can be performed, while maintaining a 

conservative view towards projected savings/ financial benefits to our customers. These 

are summarized in Table 3.3 below. 

Table 3.3 - Summary of Monetized Benefits (20-Year Period) 

Project Category Nominal Benefit (SM) 
Distribution Automation Self-Healing/ Reliability $429 

Conservative Voltage Reduction $68 

Tap Reliability Improvement Repair/ Line Clearance $50 
Program Customer Reliability $207 

Asset Replacement Projects1 Reduction of Reactive Work $532 

Customer and Small C&I 
$872 

Reliability 

Total Monetized Benefit $2,158 
TOSIC Plan Investment {$1,219) 

Net Monetized Benefit $939 

NOTE 1: The Asset Replacement Projects refer to an aggregation of the monetized benefits attributable to the 

Circuit Rebuilds, Substation Assets Replacement, XLPE Cable Replacement, 4 kV Conversion, and Remote End

Breaker/Relay Upgrades projects. 

IPL notes that some specific projects presented in the Plan, viewed individually, will not produce 

monetized benefits equal to or greater than the proposed investment level (specifically, 

Substation Assets Replacement and Remote End - Breaker/Relay Upgrades Projects). This is 

reasonable due to the inherent redundancy built into substations for reliability purposes. 

Substation assets identified for replacement in the Plan are intended to maintain or enhance this 

existing inherent redundancy and the associated reliability levels they have historically pror!uced. 

Thus, viewed as a total portfolio, the combined value (i.e., benefit to our customers) of the Plan 

clearly meets the intent of the TOSIC Statute as it pertains to incremental benefits attributable 

to the Plan. 
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4 Best Estimates of Project Costs 

4.1 Guidance Criteria: The AACE Cost Classification System 
AACE International is an association that focuses on furthering approaches to total cost 

management and cost engineering. As a recognized leader in cost estimating, AACE has provided 

guidelines that are widely used in the utility industry to standardize approaches to project cost 

estimating. The Cost Estimate Classification System recommended by AACE International 

provides guidelines for applying the principles of cost estimating across the phases and stages of 

project cost estimates. This recognized cost classification system has been applied to other 

regulatory filings in Indiana. 

AACE's Cost Estimate Classification System, presented in Table 4.1 below, maps the phases and 

stages of project cost estimating together with a generic maturity and quality matrix that can be 

applied across a wide variety of industries. This matrix describes a range of five estimate classes, 

with Class 1 estimates being the most detailed with the narrowest range of accuracy of -10% to 

+15% and at the furthest, Class 5 estimates which have less detail and an expected accuracy 

ranging from -50% to +100%. 

ESTIMATE 
CLASS 

Class 5 

Class 4· 

Class 3. 

Class 2 

Class 1 

Table 4.1- AACE Cost Estimate Classification Matrix* 

Primary Characteristic Secondary Characteristic 

MATURITY LEVEL OF 
PROJECT DEFINITION END USAGE METHODOLOGY 

Typical estimating method 

EXPECTED ACCURACY 
RANGE 

DELIVERABLES Typical purpose of 
Typical variation in low and high 

ranges Expressed as% of complete estimate 
definition 

0%to 2% 

65%to 100% 

Concept 
screening 

Capacity factored, 
parametric models, 
judgment, or analogy 

Equipment factored or 
parametric models 

Semi-detailed unit 
• costs'Nith as1eri,b,ly . 

level lini: items 

L: -20% to -50% 
H: +30% to +100% 

L: -15%to 0 30% 
H: +20%.to +50% 

L: ~10% to -20% 
f,:~10% to +.30% · 

>1C9n.t,r°:I ;,pr~ Detaili:d~nit cost with : ~: c5%to 015% 
bjcl/tender ·forceddet~iled take-~ff H: +5%to +20% 

Check estimate Detailed unit cost with L: -3% to -10% 
or bid/tender detailed take-off H: +3% to +15% 

*Note: The above table has been re-produced in-part using data from "AACE International Recommended Practice 

No.18R-97: COST ESTIMATE CLASSIFICATION SYSTEM - AS APPLIED IN ENGINEERING, PROCUREMENT, AND 

CONSTRUCTION FOR THE PROCESS INDUSTRIES, Rev. March 1, 2016". 
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4.2 AACE - Class 2, Class 3 and Class 4 Distinctions 
AACE defines the characteristics of each estimating class. The following is a summary of Class 2, 
Class 3 and Class 4 AACE Estimate Classification. 

Class 2 estimates involve a high degree of deterministic estimating methods. Class 2 estimates 
are prepared in detail, and often involve numerous unit cost line items. Engineering is typically 
30% to 75% complete. Class 2 estimates are used to prepare baseline schedules and budgets 
against which all actual costs and resources will be monitored for variations to the budget and 
form a part of the change management program. 

Class 3 estimates involve a lesser degree of deterministic estimating methods than Class 2 
estimates. Class 3 estimates form the basis for budget authorization and funding levels. 
Engineering is typically 10%-40% complete. Class 3 estimates rely on unit cost line items. This 
allows for factoring to obtain costs estimates. 

Class 4 estimates are parametric in nature and are developed based on limited information. 
Parametric estimates rely on previous cost of similar projects or recent cost estimates. Class 4 
estimates are used for preliminary budget approval. Engineering is typically 1%-15% complete. 

4.3 Contingency, Indirect Costs and Inflation 
Estimate accuracy range is an indication of the degree to which the final cost outcome for a given 

project will vary from the estimated cost. Accuracy is traditionally expressed as a+/- percentage 

range around the point estimate after application of contingency. 

Contingency is applied to projects depending upon the technical complexity and the availability 

of appropriate cost reference information. The degree of project definition should also be 

considered in determining the appropriate contingency. As the degree of project definition 

increases, the expected accuracy of the estimate tends to improve, and the level of contingency 

required is reduced. For most projects in the IPL TOSIC Plan a 10% contingency was applied. For 

the Central Business District ("CBD") Secondary Network Upgrades Project, a 20% contingency 

was applied due to complexity of excavating in the downtown area. Likewise, the Distribution 

Automation control system component of the Distribution Automation Project also received a 

20% contingency due to the complexity of deploying an Advanced Control System. The Meter 

Replacement Project received a 1% contingency due to the low complexity of the work, 

purchasing and replacing meters. 

Both Allowance for Funds Used During Construction ("AFUDC") and Indirect Capital costs were 

applied to IPL's cost estimates. Both are variable costs that projects incur during construction. 

AFUDC charges were calculated using the current cost of capital and an estimation of project 

duration. Indirect Capital costs were estimated as a percentage of the project cost. 
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L~%i:&, if8Ject costs were escalated at the Consumer Price Index rate of 2% per year to account 
for inflation. 

4.4 IPL's Cost Estimate Development Methodology 
IPL developed cost estimates for projects included in the proposed 7-year TOSIC Plan. As shown in 

Table 4.2 below, AACE Class 2 estimates were developed for nine of the Projects for Year 1 and Year 2 

of the Plan. Four of the Projects have Class 3 estimates for Year 1 and Year 2. For Tap Reliability 
Improvement Projects (TRIP's} Class 2 estimates were developed for the first year. Class 4 estimates 

were used for TRIP Project years 2 through 6 based on the method of defining the scope of these 
projects. Further explanation of TRIP's projects can be found in the TRIP project narrative in Section 

6.5. For the remaining years of the Plan (Years 3-7), AACE Class 4 estimates were used due to limited 
scope definition and potential cost fluctuations. 

Table 4.2 - Project Cost Estimate Classification by Year 

Project 

Circuit Rebuilds 

Substation Assets Replacement 

XLPE Cable Replacement 

4 kV Conversion 

Tap Reliability Improvement Projects 

Meter Replacement 

CBD Secondary Network Upgrades 

Static Wire Performance Improvement 

Remote End - Breaker Relay/Upgrades 

Pole Replacements 

Steel Tower Life Extension 

Distribution Automation 

Substation Design Upgrades 

4.4.1 Class 2 Estimate Development 

Plan Year 

1 2 3 4 

Age & Condition 

5 6 7 

IPL employed the help of several engineering firms to complete the detailed engineerinitorvear:l_ 

and Year 2 Projects. IPL created project scope statements for each project and worked closely with the 

engineering firms through the design process to ensure the design matched the scope. Class 2 

estimates were developed by completing individual project detailed engineering. The tot~~~ 
~~ 
,v·--

""' " 
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a uniform method of developing and presenting the Class 2 estimates. IPL subject matter experts in 

each discipline worked with the various engineering firms to ensure conformity to the uniform method 

of developing Class 2 estimates. There is no retirement or maintenance cost included in the Class 2 

estimates. 

For the CBD Secondary Network Upgrades, Static Wire Performance Improvement, Substation Assets 

Replacement, Remote Ends - Breaker/Relay Upgrades and Substation Design Upgrades Projects a 

construction labor bid event was held to determine the labor costs component of the project estimate 

for Plan Years 1 and 2. For overhead distribution projects and portions of the CBD Secondary Network 

Upgrades Project, existing contractor unit prices were used. IPL is currently under contract with 

several vendors that have fixed labor pricing for units of work. IPL leveraged the unit pricing contracts 

to determine the labor costs for these projects. See Appendix 8.8 for an example of a confidential Class 

2 estimate. 

4.4.2 Class 3 Estimate Development 
Class 3 estimates were developed for XLPE Cable Replacement, Pole Replacements, Steel Tower Life 

Extension and Distribution Automation Projects using unitized costs. Class 3 estimates were utilized 

because these project types are low complexity and high-volume projects. The scope of the work is 

known at a broad level and variation in the scope of work does not drive significant changes in project 

costs. There is no retirement or maintenance cost included in the Class 3 estimates. For example, the 

Pole Replacements Project cost estimate was developed based on a wood pole inspection failure rate 

of 2% for a total of 330 inspection failures annually. The pole replacement cost is based on unitized 

labor and material rates. IPL estimated the number of pole types (of the 330 average annual failures) 

that would fail inspection. The estimated individual pole replacement types were then multiplied by 

the corresponding unit replacement cost. This in turn determined the annual cost of the Pole 

Replacement Project. Annual variation in the reject rate through the 7- Year Plan is expected. This 

variation may cause annual variances; however, the Pole Replacement Project cost should normalize 

around estimated cost of the Project. As poles fail inspection through the life of the TOSIC Plan, 

detailed engineering will be completed. The cost of these Projects will be updated during the TOSIC 

annual update as necessary or appropriate. See Appendix 8.9 for an example of a confidential Class 3 

estimate. 

4.4.3 Class 4 Estimate Development 
Class 4 estimates were developed by using unitized costs as well. The unitized costs are parametric or 

typical costs for similar scopes of work. Class 4 estimates were used uniformly on project costs for 

Plan Years 3-7. Estimating cost of projects in the later years of the Plan with Class 4 estimates is 

appropriate due to the uncertainty of future costs and limited scope defined. IPL incorporated the 

results of the labor costs from the bid events for Class 2 estimates into the Class 4 estimates where 

applicable. The results of the Class 2 estimates combined with internal subject matter expert 

judgement on unitizing costs were also incorporated into the Class 4 estimates. There is no retirement 
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t/PMa7iR~~3r'\ance cost included in the Class 4 estimates. For example, to create a unitized cost to rebuild 

1-mile of 3-phase, 13.2 kV distribution line, all the components of a "typical" 1-mile segment of line 

were identified and itemized. The labor component of the cost was determined by contracted unit 

pricing and the material cost was derived from IPL's material management system. From this a unitized 

cost per mile was developed for a "typical" 1-mile section of overhead 13.2 kV distribution. This 1-mile 

unitized cost was applied to each mile identified in the Risk Model for replacement for years 3 through 

7. The cost of these Projects will be updated during the TOSIC annual update as necessary or 

appropriate. See Appendix 8.10 for an example of a confidential Class 4 estimate. 

5 Independent Review of Project Cost Estimates 

5.1 Black and Veatch's Independent Review of Project Cost 

Estimates 
IPL engaged B&V to conduct a review of its proposed TOSIC Plan capital cost estimates and 

estimating process, based on B&V's knowledge and experience with similar capital cost 

estimates. The review tested estimates for reasonableness based on B&V's experience and the 

information and backup data received from IPL for its cost estimates. 

The specific goals of the independent cost review were: 

• To validate that the IPL cost estimating process is in accordance with AACE guidelines; 

and 

• To identify any recommendations for improvement. 

B&V's review included IPL's cost estimating process for all projects and an independent estimate 

verification for a representative sample set of Class 2 project cost estimates from IPL's TOSIC 

Plan. As part of the review, B&V supported IPL with the development of a uniform method and 

template for cost estimating to meet AACE Class 2, 3 and 4 guidelines for all project cost 

estimates. Class 3 and 4 estimate templates completed by IPL subject matter experts were 

reviewed by a B&V AACE certified estimator for reasonableness. B&V developed independent 

project estimates for a 5% sample of Class 2 project estimates to verify reasonableness of 

estimation and completeness of project details. 

Black & Veatch's review shows that the IPL cost estimates and cost estimating process are 
reasonable and consistent with AACE guideline classification. The level of detail IPL used to 
estimate T&D project cost estimates in its TDSIC Plan is consistent with common practice within 
the industry. The B&V Cost Estimate Review and Validation Report is included with the IPL TOSIC 
Plan as Appendix 8.6. 
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6 TOSIC Project Narratives 

6.1 Circuit Rebuilds 
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Table 6.1.1- Circuit Rebuilds Project Overview 

Project Attribute Description 

TOSIC Activity IPL will rebuild approximately 406 miles of 3-phase, 13.2 kV overhead 
distribution lines, on 198 different circuits. 

Project Costs13 $298. 7 million -- capital expenditure. 

6.1.1 Background 
IPL owns, operates, and maintains transmission and distribution lines located throughout its 
service territory. The system is essential infrastructure for the safe and reliable delivery of 
electricity to IP L's customers. The circuit assets evaluated as part of the Circuit Rebuilds Project 
include wood poles, towers, overhead transmission conductor, overhead distribution conductors 
and underground cable. Table 6.1.2 provides a summary of the T&D circuit asset base evaluated 
as part of the Circuit Rebuilds Project. 

Table 6.1.2 - Circuit Rebuilds Project T&D Asset Base Summary 

Asset Type Units Total 

Transmission circuit miles 685 

Sub-Transmission and Primary Distribution 
circuit miles 3,580 

Overhead (OH) 

Sub-Transmission and Primary Distribution 
circuit miles 3,278 

Underground (UG) - Jacketed ONLY 

Total circuit miles 7,542 

Nearly 10 years ago, IPL developed a robust asset management framework and started collecting 
asset health and consequence information for the more critical assets base (i.e., power 
transformers and breakers). This effort has proven valuable in managing risk and deploying 
capital efficiently. As a next step, IPL contracted with BMcD to develop a Risk Model that included 

13 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year detail. 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 39 of247 

Indianapolis Power & Light Company 
TOSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 29 of 88 

t"'~ ?liiJts. The Risk Model normalized risk across substations and circuits while also providing 
a methodology to efficiently allocate capital across the T&D system to maximize risk reduction.14 

The Risk Model identified high risk assets and then prioritized replacement based on risk reduced 
per dollar invested. 

IPL used the Risk Model to evaluate the circuit assets at the overhead span level and the 
underground segment level. An overhead span asset includes a pole and a span of wire connected 
at the pole up to but not including the next adjacent pole. An underground segment asset 
includes underground cable between two termination points on the underground system. IPL 
evaluated circuits at the overhead span and underground segment level using the Risk Modet to 
identify only the portion of each circuit with the highest risk. The high-risk spans and segments 
were then agregated at the circuit level and then prioritized for replacement based on overall 
risk level per mile. Table 6.1.3 shows the results of the Risk Model for the circuit assets in 2026, 
if no TOSIC investment plan is implemented. Table 6.1.4 shows the results if the IPL TOSIC Risk
Based Scenario is implemented. The counts in each box represent the number of circuit miles in 
each risk category. This was calculated using the weighted average likelihood of failure and 
consequence of failure per mile, normalized by circuit length. 

Table 6.1.3 - arcuit Heat Map 'Do Nothing' Scenario 

202& 'Do Nothiftl' Risk Profile 
Circuit Miles Count (exdudes 4kV and Unjacketed Projects) ..---,-----.. 

-g Very Hich - 5 

1 I! Hich-4 

J i Moderate - 3 
J u. Low-2 
~ Remote-1 

Total .,_ ___ ...,. ____ ..,.. ___ ...,. ____ +------
Very Low Low Moderate High 

Consequence of Failure per Mile 

1,337 miles, or 18%, in High-Risk Region. 

Total 

0 

1,337 
3,289 

2,512 

Table 6.1.4 compared to Table 6.1.3 shows the risk reduction provided by the Risk-Based 
Scenario. With a targeted approach of 406 miles of replacement on 198 circuits, a comparison 
of the two tables shows a reduction of 1,215 circuit miles out of the high-risk reduction region. 
Table 6.1.4 does indicate future investment will be needed with nearly 2,500 miles in the LoF 3 
catego.ry. 

14 See Appendix S.3 of IPt's TOSIC Ptan for discussion of the Risk Model developed by BMcD and of details regarding 
the various investments. 
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Page 30 of 237 Table 6.1.4 - Circuit Heat Map Post IPL TOSIC Plan 

't; Very High - 5 ~ 

,, ! High-4 

J i Moderate - 3 
J u. low- 2 
:I 

Remote-1 

Investment Plan Risk Profile 
Circuit Miles Count (excludes 4kV and Unjacketed Projects) 

Very low Low Moderate High Very High 

Consequence of Failure per Mile 

122 miles, or 2%, in High-Risk Region. 

Total 

0 

122 

2,520 

Figure 6.1.1 shows the annual capital investment corresponding to the risk reduction shown from 
Table 6.1.3 to Table 6.1.4. 

Figure 6.1.1- Circuit Rebuilds Improvement Capital Investment Profile 
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Ei".9.f.~ 0f1Ys1c Purposes 
The Circuit Rebuilds Project will provide resilience and hardening to the electric distribution 
system along with modernizing the system to enable distributed energy resources easier access 
to the grid. This project will also maintain the integrity and safety of the electric distribution 
system. 

6.1.3 Description of Physical Improvements 
IPL will rebuild approximately 406 miles of overhead 3-phase 13.2 kV circuit on 198 circuits. 
These circuits will be rebuilt using a standard 477 ACSR conductor which provides 13% more 
ampacity and 66% more strength than the existing 397 AAC conductor. Where existing circuits 
are in difficult access areas the Circuit Rebuilds design will attempt to relocate the circuit to 
accessible ROWs. During the execution phase, engineering teams will determine if any of the 
existing assets meet the current design standard. If they do, those assets will not be replaced as 
part of the Circuit Rebuilds Project. 

6.1.4 Benefits of Circuit Rebuilds Project 
The Circuit Rebuilds Project will provide the following benefits: 

Safety 

By replacing aged and deteriorated circuit assets IPL will be better positioned to maintain 
and operate a safe electrical system. By systematically and proactively replacing these 
assets IPL avoids the consequences associated with these asset failures. This in turn 
makes the IPL electric system safer for the public and IPL employees. 

Improved System Hardening 

Rebuilding high risk overhead spans will make the electric system stronger. Existing 
overhead spans will be replaced with stronger and taller poles and will have larger and 
stronger conductors. This means fewer broken poles and wires during weather events. 
This in turn improves reliability. 

Improved System Resiliency 

While outages will still occur during weather events, with fewer broken poles and wires 
the electric system becomes more resilient. Restoring power is quicker with fewer brok~n 
poles and wires. This in turn decreases the duration of interruptions of service, improving 
system reliability. 

Enables Distributed Energy Resources 

By rebuilding with larger current carrying capacity conductors, the IPL electric distribution 
system will be able to onboard more distributed energy resources with reduced impact 
to the electric system. As more distributed energy resources are added to the electric 
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Page 32 0t9~tem, larger current carry capacity will be needed for bi-directional load flow on the 
distribution system. 

Reduces System Risk 

The Circuit Rebuilds Project lowers overall system risk on the IPL electric system by 
lowering the likelihood of assets failing and the associated consequence of the failures. 

6.1.5 Summary 
The Circuit Rebuilds Project will enhance system reliability, help maintain system safety along 
with enabling the modernization of the energy delivery system. The combination of these 
impacts reduces the overall system risk of the electric system. 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 43 of 24 7 

Page 33 ,Qf 2~7 

6.2 ::,uostation Assets Replacement 

Indianapolis Power & Light Company 
TOSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 33 of 88 

Table 6.2.1- Substation Assets Replacement Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs15 

IPL will replace high risk assets at 70 of IPL's transmission and distribution 
system substations. The work includes the replacement 11 power 
transformers, 560 breakers, and 60 batteries, for a total of 631 major 
substation assets. 

$248.1 million -- capital expenditure. 

6.2.1 Background 
IPL owns and maintains a large fleet of T&D substations located throughout its service territory. 
The substations are essential infrastructure for the safe and reliable delivery of electricity to IPL's 
customers. 

To manage these and other assets, over the last decade IPL has been developing an asset 
management framework and program. As part of this framework and program, IPL developed 
asset health scores to assess the condition of power transformers and breakers. Additionally, IPL 
created consequence scores for these assets. IPL deployed data collection technologies and built 
the IT infrastructure to collect, store, and assess this asset health and consequence information. 
IPL has leveraged the asset health data to target conditioned based maintenance. With this asset 
management practice in place, IPL has been able to extend the expected average service lives of 
the substation asset. 

As a next step, IPL contracted with BMcD to further develop a Risk Model that included 217 power 
transformers, 1,359 breakers, and 114 batteries for a total substation asset count of 1,690. 16 

Relevant to this Project, the Risk Model identified high risk assets and then prioritized 
replacement based on risk reduced per dollar invested. As explained below, the Substation 
Assets Replacement Project replaces the substation transformers, breakers and batteries 
identified as High Risk of failure in the BMcD modeling. 

Table 6.2.2 shows the results in 2026 of the Risk Model for the substation assets if no TOSIC 
investment plan is implemented. Table 6.2.3 shows the results of the Risk Model if the IPL TOSIC 

15 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
16 See Appendix 8.3 of IPL's TOSIC Plan for discussion of the Risk Model developed by BMcO and of details regarding 
the various investments. 
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Rfiif~~3led Scenario is implemented. The counts in each box represent the number of assets 
with the associated likelihood and consequence of failure. Table 6.2.2 shows, 19 percent of the 
substation asset base is in the high-risk region (outlined in red) where assets have a high and very 
high likelihood of failure with a high and very high consequence of failure. 

Table 6.2.2 - Substation Heat Map in 'Do Nothing' Scenario17 

2026 'Do Nothing' Risk Profile: Asset Count 

-g Very High - 5 

g ; High-4 

&. = Moderate - 3 
= ·-----J u. Low-2 
::i 

Remote-1 

Very Low-1 

290 assets, or 19%, in High-Risk Region. 

Table 6.2.3 - Substation Heat Map in IPL TOSIC Scenario11 

0 Very High - 5 

-a ! High-4 

J .: Moderate - 3 =;!i-----J Low-2 

::i Remote - 1 

2:026 Investment Plan Risk Profile: Asset Count 

Verylow-1 

O assets, or 0%, in High-Risk Region. 

Total 

134 

160 
479 

236 

Total 

1 

1 

186 
271 

Table 6.2.3 shows the risk reduction provided by the IPL TOSIC Scenario. Table 6.2.3 shows no 
assets in the high-risk region and only 2 low consequence assets with a high or very high 
liketihood of failure. Additionally, the table indicates continuous future investments will be 
needed. For example, over time assets in the moderate LoF category will move into the high-risk 

17 This is a modification of Figure 1-2 from the Burns & McDonnell Report to exclude the 4 kV conversion and remote 
end brHker assets. 
18 This is a modification of Figure 5-8 from the Burns & McDonnell Report to exclude the 4 kV conversion and remote 
end breaker assets. 
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f~g1d~~f~P7L's strategy to manage the risk of the 188 assets is continuous monitoring of asset 
health data and preventive maintenance. Figure 6.2.1 shows annual capital investment 
corresponding to the risk reduction show from Table 6.2.2 to Table 6.2.3. 

Figure 6.2.1- Substation Assets Replacement Capital Investment Profile19 

-;;;
c: 

~ 

$60 

$SO 

i$40 
iii 
C: .E 
0 

~$30 
C: 
QI 

E 
m 
~ $20 

~ 
0. 

"' u 
$10 

$0 
2019 

6.2.2 TDSIC Purposes 

2020 2021 2022 2023 2024 2025 2026 

This Substation Assets Replacement Project meets TOSIC purposes in two ways. The key purpose 
is to address aging substation infrastructure by targeting capital on high risk substation assets. 
By proactively replacing high risk assets IPL will improve safety and system performance. By 
replacing the identified high-risk assets with new modern equipment, IPL will move to a more 
enabled and modern electric system. 

6.2.3 Description of Physical Improvements 
The Substation Assets Replacement Project includes replacement of 11 power transformers, 560 
breakers, and 60 batteries at 70 different substations. Of these replacements, 477 of the 560 
breakers are metalclad medium voltage switchgear type and the remainder being open air 
breakers. The replacements will be performed over a seven-year period. See Appendix 8.7 for 
year by year project detail. 

19 Adaptation of Figure 5-7 of the Risk Model Report to exclude circuits, remote end breaker and relays, and 4 kV 
conversion. 
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6".,.zr 0f32J1iefits 
This Substation Assets Replacement Project will provide various benefits as described below: 

Reduce Substation System Risk 

The substation assets identified for replacement by the Risk Model will improve overall 
system performance and reduce risk by making substations more safe, reliable and 
efficient while modernizing the grid. 

Replaced Assets Will Be Modernized 

Breakers - Breakers will be replaced with newer technology. The new breakers will have 
higher fault current interrupting and increased load current carrying capabilities with 
microprocessor relaying. Breakers that are part of metal clad switchgear replacement will 
be equipped with remote racking. The new microprocessor-controlled relays provide 
advanced protective schemes capabilities, system event forensic information and 
advanced monitoring and control of the breaker. 

Power Transformers - New power transformers will be equipped with continuous Gas 
Analysis monitoring. This monitoring provides higher resolution on the health of the 
power transformer allowing IPL to take corrective action sooner, avoiding potentially 
damaging the transformer. 

Station Battery - New station batteries will have increased capacity for operating digital 
relays. They will be equipped with improved protections schemes and have continuous, 
hydrogen monitoring. 

Reduced Maintenance Cycles - The new modern substation equipment has longer 
durations between maintenance cycles relative to the existing equipment. 

6.2.5 Summary 
The Substation Assets Replacement Project replaces the highest risk substation assets in IPL's 
energy delivery system. By replacing and modernizing IPL's assets in this category, IPL will 
enhance its ability to operate and maintain the Bulk Electric System and the distribution system 
more safely and reliably. These substation improvements play a major role in reducing IPL's total 
system risk. 
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6.3 XLPE Cable Replacement 

Table 6.3.1- XLPE Cable Replacement Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs20 

IPL will replace or extend the life of approximately 3.6 million feet (686 
miles) of existing Cross-Linked Polyethylene (XLPE) type cable that serves 
predominately residential distribution service areas. Existing XLPE type 
cable will be tested to determine whether it is capable of being injected 
with a healing fluid to extend its life 25 years. If the cable is not able to be 
injected it will be replaced with a longer life Ethylene Propylene Rubber 
(EPR) type cable. 

$86.2 million -- capital expenditure. 

6.3.1 Background 
The XLPE type cable is predominately buried within utility easements, underneath streets, alleys, 
sidewalks, and backyards. The cable has an exposed neutral conductor wound overtop a 
protective semi-conducting shield that covers the electrical insulating material. Since its initial 
installation, the XLPE cable has been prone to premature failure due to insulation break down 
from water exposure. As such, this cable has a poor performance record on the IPL distribution 
system. XLPE cable failures cause customer power outages and costly emergency repairs. 

High failure rates of XLPE type cable is a utility industry issue not unique to IPL. Utility best 
practices for addressing the high failure rates of XLPE type cables can be described as a two
tiered approach. First, the cable is assessed to determine if it can be injected with a healing fluid 
that enables the XLPE insulation to regain its strength. If the cable can be injected, the healing 
fluid extends the life of the cable 25 years at a much lower cost than replacing the cable. 21 

Second, if after the assessment the cable is determined not to be a candidate for injection, the 
cable is replaced. 

IPL has been using this two-tiered approach to address XLPE failure rates since 2011. From this 
experience XLPE has seen a cable injection rate of 40%, meaning that after the assessment, 40% 
of the cable is capable of being injected, avoiding the higher cost replacement alternative. This 
acceptance rate is used to calculate the overall cost of the XLPE Cable Replacement Project. 

20 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
21 For further information on injection of cable to extend its life see http://www.novinium.com. 
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ftjtarl1J!1- High Failure Rate XLPE URD cable FittJre 6.3.2 - New EPR cable with 45-
50-year life 

6.3.2 TOSIC Purposes 
The XLPE <:able Replacement Project meets TOSIC purposes by improving reliability to customers 
served from the cable targeted for injection or replacement. The replacement cable is a modern 
cable design using EPR insulation that has a life expectancy of 45-50-years. The EPR replacement 
cable will provide long term reliability during this period. Fewer cable failures also means less 
time spent locating and isolating faulted sections of cable, reducing operational costs. Fewer 
faults result in improved safety because there will be fewer excavations associated with faulted 
cable repairs, often in difficult field conditions. 

6.3.3 Description of Physical Improvements 
IPL has knowledce of the specific locations of the high failure rates on existing XLPE cable from 
its outage management system. In the first years of the plan, high priority areas with elevated 
failure rates will be targeted. Along with the high priority targeted approach, IPL will address 
cable injection/replacement from a system wide review of the remaining service territory to 
avoid future failures from occurring. 

For cable replacement, IPL will use horizontal directional boring methods alone with hydro-vac 
trucks for pot holing. Open excavations will be kept to a minimum. These methods are 
recognized by Common Ground Alliance (CGA) as best practices in the utility industry. 

6.3.4 Benefits 
The following benefits are associated with this XLPE Cable Replacement Project: 

Reliability Improvement 
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By replacing or injecting 3.6 million feet of XLPE cable, IPL will experience fewer 
permanent fault conditions. This will improve customer reliability by lowering the 
number of outages experienced. 

Less Unplanned Work 

Reducing cable faults reduces the need to dispatch qualified electrical workers and 
equipment to restore power. 

Safety 

Because there will be fewer field repairs, IPL employee and public safety risk is improved. 

Risk Reduction 

Replacement of the XLPE cable with new EPR cable lowers the risk on the distribution 
system and is part of the overall risk reduction score calculated by the Risk Model. 22 

6.3.5 Summary 
IPL's XLPE Cable Replacement Project identifies deteriorated XLPE cable on the electric 
distribution system and replaces or injects it. This Project will improve service reliability for 
customers served directly from the circuits with XLPE cable. 

22 See IP L's TDSIC Plan Appendix 8.3 for Risk Model Report. 
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6.4 4 KV Conversion 

Table 6.4.1- 4 kV Conversion Project Overview 

Project Attribute Description · 

TOSIC Activity 

Project Costs24 

IPL proposes to convert its remaining 4 kV general distribution circuits23 

and associated infrastructure to 13.2 kV. The current 4 kV system serves 
approximately 14,420 residential and small commercial customers in the 
north and northeast side of the Indianapolis downtown. 

$92.0 million - capital expenditure. 

6.4.1 Background 
Approximately 14,420 (3%) of IPL's residential and small commercial customers are served by 
IPL's increasingly obsolete 4 kV distribution system. The 4 kV system was installed during the 
1940s and 50s. At the time, it was a reliable and cost-effective distribution primary voltage 
standard. Portions of the service area served by the 4 kV system are experiencing a revitalization 
of residential and commercial properties. Over the last three decades, IPL has converted most of 
the 4 kV system, upgrading it to the current standard 13.2 kV primary voltage. When the 4 kV 
load is converted to 13.2 kV it is tied into a larger distribution network with many different paths 
for service restoration. The remaining 4 kV system is isolated from the broader 13.2 kV system. 
The isolation of the 4 kV system combined with condition of the substation and distribution 
equipment puts the load served from the 4 kV system at an increased risk of sustained outages. 

6.4.2 TOSIC Purposes 
The initiative aligns well with TOSIC purposes of safety, reliability and system modernization. IPL 
will address these criteria by eliminating an increasingly obsolete portion of its distribution 
system that is challenging to maintain. Many spare parts for the 4 kV substation equipment are 
no longer available. Converting the existing 4 kV circuits to 13.2 kV operation modernizes the 
electric distribution system to standard equipment used throughout the IPL system. Also, 
converting the 4 kV system to 13.2 kV operation will provide the needed capacity required for 
the neighborhood revitalization and contribute to local and regional economic development. 

23 The industrial customers receiving service at 4 kV are isolated from the general distribution 4 kV system and are 
not included in the TOSIC 4 kV Conversion Project. 
24 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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IPL proposes to convert its remaining 4 kV distribution circuits, which serve the north and 
northeast side of the Indianapolis downtown. The approximate boundaries of the impacted area 
are 1-65/1-70 loop on the south, Boulevard Pl. on the west, 38th St. on the north and Arlington 
Ave. on the east. This area measures at approximately 15 square miles and is depicted in Figure 
6.4.1 below. 

filure 6.4.1- 4 kV Conversion Project Area {"' 15 square miles, 14,420 customers) 

The project work involves the following: 

• IPL will rebuild 45 4 kV distribution circuits -- representing 393.5 conductor miles. These 
circuits will be built to today's 13.2 kV standards. 

• Sixteen 34.5/4 kV substations will be retired. 

• IPL wiU construct a new 138/13.2 kV substation to provide the needed circuit capacity for 
the proposed 4 kV conversion and to provide capacity for future growth. The new 
substation required for the conversion of the 4 kV load to the 13.2 kV system is considered 
under the Deliverability - Substation Design Upgrades portion of the plan. 

6.4.4 Benefits 
Conversion of the 4 kV system has the following benefits for the IPL system and IPL customers. 
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The remaining 4 kV system obsolete and is difficult to maintain. Converting the 4 kV 
system to 13.2 kV operation will bring the system up to current design standards and will 
allow for a common single voltage distribution network. 

More Efficient Distribution Voltage 

Converting the 4 kV system to 13.2 kV operation allows more load to be served in the 
area. The 13.2 kV system can deliver over three times the amount energy as the 4 kV 
system can with the same facilities in place. Also, line losses at 13.2 kV are nine times less 
than they are at 4 kV. 

Incorporates the 4 kV Isolated Load Into the 13.2 kV System 

Converting the 4 kV system to 13.2 kV operation provides access, to the existing 
customers served from the 4 kV system, to the larger 13.2 kV network that provides 
enhanced switching capabilities for outage contingencies and more interconnection 
opportunities in the future. 

Retire Sixteen 4 kV Substations 

By converting the 4 kV load IPL will be able to retire 16 old 4 kV substations and combine 
them into one new modern 13.2 kV substation. 

6.4.5 Summary 
In summary, the 4 kV Conversion Project addresses an important yet persistent pocket of aging 
infrastructure, which is experiencing increasing reliability and operational concerns as it ages and 
deteriorates. The conversion to 13.2 kV supports economic development and provides system 
modernization benefits such as maintenance efficiency, improved safety, performance risk, and 
line loss reduction. 
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Table 6.5.1- Tap Reliability Improvement Projects Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs25 

IPL will improve reliability on distribution overhead fused tap lines that 
underperform. System improvements on identified tap lines will be 
achieved through conversion to underground, equipment replacement, 
reconfiguration and other methods. This Project will substantially improve 
the reliability for IPL customers served by the identified tap lines. 

$76.5 million -- capital expenditure. 

6.5.1 Background 
Utility primary distribution circuits consist of main line feeders with numerous lateral lines that 

are tapped from the main line. These tap lines often serve a small portion of customers and have 

fuses to isolate each tap line from the main feeder. The fuse disconnects the tap from the main 

line feeder and limits the customers without power to only those on the tap line when faults 

occur on the tap line. Some overhead tap lines experience a higher number of interruptions due 

to adverse weather and interference caused by the surrounding environment such as animals, 

equipment, and trees. Customers on these taps generally experience more power outages than 

other IPL customers. These overhead taps generally serve older, established residential 

neighborhoods. Further, years of gradual fence placement, vegetation growth, and other 

development often make these overhead taps difficult to access. Difficult access increases repair 

difficulty, potentially extending the duration of interruptions when they occur. 

Each tap is unique having a different mix of outage causes, configuration and physical condition. 
Reliability can. be improved by identifying and assessing taps with a higher number of outages 
and implementing measures to improve the tap line performance. 

6.5.2 TDSIC Purposes 
Consistent with TOSIC requirements, this is a distribution project to improve reliability and safety. 
The primary purpose is to reduce the number of sustained outages on poor performing overhead 
fused taps. The project improves safety by reducing the potential for interference with the 7.6 
kV overhead lines. The project also reduces line repair and clearance costs. 

25 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

Indianapolis Power & Light Company Page 54 of 247 
IPL Attachment BJB-2 (Public) 
Page 44 of 88 

Cause No. 45264 TOSIC 1 
Exhibit A 

f;'.~.!f 08rscription of Physical Improvements 
Every 12 months, IPL will select a candidate list of tap lines based on the previous 36 months of 
historical performance for number of events and impact on customers. IPL will evaluate 
improvement options and generate a list projects to be worked for the following year. For TOSIC 
Plan Year 1, twenty improvement projects have been identified based on this criterion at an 
estimated cost of approximately $10.5 million. For the remaining six plan years, approximately 
$10 million has been allocated to address tap lines and the specific improvements will be made 
based on historical performance as noted above. Taps with the worst performance will naturally 
have the higher priority. Reliability improvement treatment will be applied as appropriate to all 
lines downstream from the selected tap point. 

IPL will use a variety of methods to improve reliability on these tap lines. Some will have 
replacement of older equipment such as cross arms, self-protected transformers, surge arresters 
and insulators with new equipment. A few may be reconfigured to reduce exposure. Many 
overhead taps will be converted to underground. 

For those fused taps that are candidates for converting from overhead facilities to underground, 
IPL will find suitable routes for the cable and find appropriate transformer service locations. 

6.5.4 Benefits 
IPL's Tap Reliability Improvement Projects targets taps prone to reoccurring outages. Because 
this Project addresses the underlying outage causes this Project provides reliability benefit for 
the affected overhead taps. 

Safety 

Overhead taps that are converted to underground reduce the potential for the overhead 
facilities to be exposed to environmental factors, such as animals, public, and trees. Also, 
replacing older equipment reduces the probability of failure. 

Reliability 

IPL customers on these tap lines will see a significant improvement in reliability. For 
example, consider the work plan for 2020. The twenty tap lines in the 2020 plan cause 59 
outages per year with an average duration of 8.9 hours per event. They account for 331 
outage incidents for years 2016, 2017, and 2018. On average, about 75% of the outages 
caused by these tap lines will be eliminated. 

Direct Repair and Maintenance Savings 

Overhead tap outages are expensive to repair and contribute significantly to expenses. 
On average the cost per incident is about $3,000. This generates future direct savings of 
over $331,000 per year assuming an 75% improvement. The estimated future savings for 
line clearance is $43,300 per year. 
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Frequent long-duration outages are a major source of dissatisfaction and complaints. 
This project will significantly improve the experience of customers that have historically 
been most impacted by these types of outages. 

6.5.5 Summary 
In summary, IPL's Tap Reliability Improvement Projects satisfies TOSIC requirements. It improves 
safety and reliability. It offers substantial reliability value to customers and will reduce upward 
pressure on operating costs which would otherwise be expected to increase as facility failures 
increase. 
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6.6 Meter Replacement 

Table 6.6.1- Meter Replacement Project Overview 

Project Attribute · Description 

TOSIC Activity 

Project Costs26 

IPL will replace approximately 350,000 residential and small commercial 
single and three phase electric meters over a five-year period beginning in 
2020. The planned deployment rate is approximately 5,833 per month. 

$55.9 million -- capital expenditure. 

6.6.1 Background 
In 1997, IPL began moving toward an Automatic Metering Reading (AMR} system. This 
represents a first generation of meter automation but today it is a legacy system. IPL 
implemented the AMR technology by retrofitting its existing electro-mechanical meters with an 
AMR communication module. The AMR module counts meter dial rotations and then 
communicates this information to collectors in a one-way communications mode. The AMR 
communications module was installed with an expected average service life of 20 years. As a 
practical matter, this means that some meters will fail before 20 years while others will continue 
operation to or beyond the 20-year mark. 

In 2013, IPL began to upgrade the AMR network to accommodate Advanced Metering 
Infrastructure (AMI) meters. The AMI meter is much different than the AMR meter, as the 
communications is integral to the meter (versus the AMR retrofit approach), and it comes 
equipped with a connect/disconnect switch and other advanced metering functions (like voltage 
measurement). The AMI migration effort began with an update to the communication system to 
enable it to read both types of meters. This prudent investment laid the foundation for 
transitioning to the next generation of automated meter technology as the AMR technology 
reached the end of its useful life. 

By 2013, IPL was experiencing an increase in AMR communication module failures. With an 
updated meter communications network in place, IPL started swapping failing AMR-equipped 
meters with an AMI meter. IPL's recent practice has been to change the meter when it failed and 
when the site was visited for another purpose, such as a "last read" trip meter read when a 
residence was being transferred to a new owner. Because these meter swaps are reactive in 
nature and the timing or location of their occurrence cannot be predicted, the AMI meters are 

26 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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~e~tfJr°Ja:Yhroughout the IPL service territory. As of December 31, 2018, 144,000 of IP L's original 
AMR meters are now AMI-equipped. 

Since 2013, the average annual AMR-equipped failure rates have doubled from less than 1% in 
2013 to over 2% in 2018. The increasing failure rate reflects the AMR modules reaching or 
exceeding the expected average 20-year service life. To put perspective around meter failures, 
during the last two weeks of October 2018, IPL detected 360 AMR-equipped meters failed to 
communicate with the network and thus required a replacement on an expedited basis. An 
emergent increase in the work load like this presents challenges and inefficiencies. 

As the AMR population ages and the number of meters exceeding the 20-year expected service 
life grows, IPL reasonably expects the AMR failure rate will increase beyond 2018's 2% level. The 
increasing failure rate poses a risk to the operation of the distribution system and the customer 
experience. Addressing this increasing risk in a proactive manner is more efficient than 
addressing it through reactive, unplanned trips. The proactive replacement of the remaining -
AMR meters as part of the TOSIC Plan mitigates the risk of AMR failures and allows the 
operational and other benefits of AMI technology to be secured in a timely manner. 

6.6.2 TOSIC Purposes 
This Meter Replacement Project meets TOSIC purposes in several ways. By proactively 
completing the migration to advanced metering, IPL will modernize its electricity delivery system 
and provide operational and other customer benefits while avoiding the negative effects of the 
increasing AMR-equipped meter failures. 

The Meter Replacement Project will improve safety. With AMI meters, IPL is able to more safely 
connect, disconnect and reconnect customers (without, for example, entering customer back 
yards). Field trips- and related vehicular travel -will be reduced significantly. Theft and tamper 
circumstances (involving theft of power, usually in unsafe ways) can be more quickly detected 
and resolved. 

The completion of the AMI migration will improve the IPL distribution system operation and 
reliability. For example, meter-provided equipment loading diagnostics will allow IPL to 
proactively detect potential equipment malfunctions, such as transformer overloads. AMI will 
also improve IPL's outage response capabilities in response to isolated incidents, (also known as 
"blue sky" "single lights out" conditions) as well as during major storm outage conditions. 

6.6.3 Description of Physical Improvements 
IPL will procure, test, program and install approximately 350,000 advanced, two-way 
communicating single phase and three phase meters from a leading meter manufacturer. These 
meters will be deployed to IPL's residential and small commercial customers using existing 
processes already in place. 
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IPL made the prudent decision to enable its network to read AMI meters for the purposes of 
migrating from AMR to AMI, which provides the next generation of automation benefits as 
described below: 

Engineering and Distribution System Operational Benefits 

AMI improves the utility with new monitoring and diagnostic tools, which help the IPL 
distribution engineers manage the grid more effectively. For example, the AMI meters 
provide the means to monitor the health of electric power distribution network 
equipment (such as transformers, capacitor banks, electrical connections, voltage 
conditions, power harmonics). 

AMI, for example, can help IPL verify meter wiring configurations, can help predict 
distribution transformer loading (and potential for overloading and therefore the risk of 
damage), and can monitor voltage sags and swells with changing circuit conditions. This 
type of information helps the distribution engineer address circuit problems proactively 
and leads to improvements to the customer's power quality and reliability. 

Finally, deployment of the AMI meters will facilitate the interconnection with customer 
sited Distributed Energy Resources ("DER") such as electrical vehicles, solar and wind. 

Distribution Outages Benefits 

AMI meters also provide significant benefits to outage management functions. The 
meters' 'last gasp' notices (upon loss of power) and restoration signals {when power is 
restored) provide valuable information to IPL's Outage Management System {"OMS"). 
This improves IPL's ability to understand the extent of outages and manage the 
restoration work during major outage events. The signals integrated into the IPL OMS 
improves service reliability, and greater levels of customer satisfaction. 

Avoidance of AMR-related Meter Failure Costs and Risks 

As stated above, by proactively replacing the AMR-equipped meters, IPL mitigates the 
increasing risk of AMR meter failure. Furthermore, as the level of failures grows, the 
complexities of managing the war~ also increases, particularly when the emergent work 
must be addressed within a compressed timeframe. There are cascading impacts as the 
level of urgent repair work grows and other routine work is deferred to allow the 
emergent work to be addressed. 
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IPL experiences a certain volume of field trips to AMR-equipped meters due to age-related 
failure and poor performance. The AMI system performs to a higher level of performance 
across the communications network and as part of the meter itself. Therefore, the 
number of meter maintenance field trips is expected to decline with fully implemented 
AMI. This cost will be reduced with AMI because this system is known generally to achieve 
a higher degree of monthly and daily read reliability and this is IPL's experience to date 
with its AMI system. 

Reduced Field Trips for Disconnect and Reconnect Purposes 

The AMI meter is equipped with an internal switch that can be activated and controlled 
over the communications system. Therefore, IP L's expansion of AMI meters will increase 
the automation of the distribution system and can reduce field meter service-related trips 
involving the disconnection and reconnection of meters. These may include trips when a 
customer is moving into or out of a residence. IPL also makes trips to the customer 
location to disconnect service for nonpayment and related reconnection of service once 
payment is made. The AMI automation can improve the efficiency of this process and 
lead to reductions in operating costs. The automated switch allows the field 
representative to perform the work more safely and quickly, thus making the trip more 
efficient. A reduction in the nature and number of site trips is expected to reduce the 
ongoing cost of this work. While IPL will continue to comply with IURC regulations 
regarding the disconnection to service, based on current field trip activity levels, IPL 
estimates that it will be able to re-assign six Metering Division field technicians to other 
responsibilities once AMI is fully installed. 

It should be noted as well that these reductions in field trips reduce Metering Division 
costs for support equipment, vehicles, fuel, uniforms and other supplies. Also, of 
relevance is the improvement in safety to the customers and IPL's field workers who are 
no longer required to enter backyards and other locations to secure a last billing read or 
physically disconnect the meter. 

Customer Care Benefits 

AMI provides numerous benefits in the support of many customer care functions. AMI 
meter data is more granular than what is provided across the AMR meter network. With 
AMI, meter reads are available at daily, hourly, and sub-hourly levels of detail. This 
granular consumption information can help IPL's customer care agents assist customers 
more effectively when they inquire about their electricity use patterns and bills. This in 
turn should support ongoing customer satisfaction with their service. 
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Page 50 °TWJ improved and more granular meter data also provides the foundation for customers 
to have better information about their energy use patterns and energy efficiency efforts. 
The two-way communications capability of the AMI meter system means that the IPL can 
automate the service reconnection process and thus allow timely (~ < 1 minute) 
reconnection of service following notice of bill payment. This can r2duce the need for the 
customer to call the customer care center to inquire as to when service will be restored 
and thus reduce customer inconvenience {as the customer is provided with a fast 
fulfillment and restoration of the service upon payment). 

Because IPL can remotely 'ping' the AMI meter, customer care representatives can often 
help a customer determine the power status of the meter. Customers sometimes call IPL 
inquiring about the loss of power in their homes, and this information can help 
troubleshoot whether the loss of power is on the customer-side {where the customer is 
responsible for arranging an electrician to troubleshoot the issue) or utility-side of the 
meter {where IPL is responsible for resolving the issue). This allows the customer to be 
informed of the nature of the service issue and avoids the cost of and time associated 
with an unnecessary field trip if the loss of power is on the customer side of the meter. 

The completion of the AMI system will provide the foundation for new customer benefits which 
facilitate the provision of electricity to new and emerging technologies. The benefits of AMI 
justify the Meter Replacement Project when considering the full extent of AMI technology and 
the avoidance of AMR meter failure risks (as the AMR population ages, failure rates increase). 
Accelerating deployment of AMI in accordance with the Meter Replacement Project allows 
overall AMI benefits to be achieved sooner than the existing normal replacement plan. Further 
benefits are quantified in the below table. 

Table 6.6.2 - AMI Meter Acceleration Benefits 

AMI Meter Deployment 
Estimated Benefits Achieved Sooner with an Accelerated Plan 

Description Benefits 

Accelerated Reduction in Metering Personnel $ 3,394,417 

Savings Associated with Programmatic Replacement 
$ 11,550,000 

{Contractor dedicated to pro-active replacement) 

Cost Reduction in Visits for Reconnects $ 2,662,200 

Net Benefits of Accelerated Plan $ 17,606,617 
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In summary, IPL's Meter Replacement Project mitigates the risk of a reasonably expected 
increase in urgent meter replacements due to failed or failing AMR meters. The Meter 
Replacement Project enables the delivery of system operational and engineering benefits as well 
as customer care benefits made possible through the operation of an advanced metering 
network. 
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D.7 LBD Secondary Network Upgrades 

Table 6.7.1- CBD Secondary Network Upgrades Project Overview 

Project Attribute Description · 

TOSIC Activity 

Project Costs27 

IPL will relocate targeted manhole and duct bank facilities, replace 15 kV 
feeder cables, 208 V network protectors and network transformers and 
install vault monitoring technology. IPL also plans to enhance the network 
System Controls and Data Acquisition ("SCADA") system and expand 
Distributed Temperature Sensing ("DTS") technology and add Distributed 
Acoustic Sensing ("DAS") technology to assist in monitoring and responding 
to potential network events. The combination of upgrades, rebuilds and 
replacement of equipment will improve safety, reduce the likelihood of 
network events and enhance operations. 

$39.0 million -- capital expenditure. 

6.7.1 Background 
The IPL underground secondary network is a complex system of transformers, network 
protectors and control equipment. This complex system is interconnected by primary, secondary 
and communication cables which are routed through underground duct lines, manholes and 
vaults. The secondary network is contained within a "Mile Square" area and is geographically 
located between North, South, East and West Streets in the Central Business District (CBD). There 
are approximately 625 miles of duct lines, 1,214 manholes and 140 network vaults in the 
secondary network area. 

The environment in which the IPL underground secondary network operates consists of multiple 
underground utilities, city infrastructure and confined spaces making maintenance and 
construction difficult. The challenges in operating and maintaining a secondary network are: 

1.) known utility conflicts - coordination between IPL facilities with other utility facilities. 

2.) unknown utility conflicts - uncertainty of where other utility and obstructions are located. 

3.) limited public right-of-way- limited real estate with multiple utilities and other services. 

27 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.8 for cost estimates 
and year by year project detail. 
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PageLfl 0 tti3d'rdination of work with planned city events- avoiding disruption for high profile events 

5.) coordination of work in a vibrant city center- reducing impact on pedestrians, traffic and 
normal activities. 

6.) aged infrastructure and equipment. 

6.7.2 TOSIC Purposes 
This CBD Secondary Network Upgrades Project meets TOSIC purposes in several ways. By 
replacing aged assets and relocating targeted assets away from existing heat sources within the 
secondary network, IPL will improve public and employee safety, reduce the likelihood of system 
events, and modernize a critical utility system in the heart of the city and thus support economic 
development. 

6. 7.3 Description of Physical Improvements 
Targeted improvements in the CBD Secondary Network Upgrades Project are: 

• Relocate and/or rebuild manhole and duct lines 

• Replace 15 kV feeder cables 

• Replace 208 V network protectors 

• Replace network transformers 

• Expand DTS technology 

• Add DAS technology 
• Enhance and expand Network SCADA capabilities 

Implementation of proposed improvement plans, and system modernization is expected to 
better predict asset replacements before failure occurs, therefore reducing frequency of facility 
failures. The construction will occur over seven years with different components of the plan 
being spread systematically over the plan years to ensure workability and constructability in the 
CBD. 

Relocate and/or rebuild manhole and duct lines 

The Plan includes the relocating and/or rebuilding of (45) manholes and approximately 3,791 feet 
of duct line. Duct lines and manholes deteriorate over time due to water runoff from buildings 
and sidewalks. These conditions are not unique to IPL's secondary network system. Replacing 
duct lines and manholes is challenging. Digging beneath downtown streets may uncover 
obstacles that are difficult to remove or require an alternate route to be taken. Certain existing 
infrastructure locations are exposed to risk if left in place (e.g., elevated thermal conditions). 
Rebuilding or replacing manholes that are small (barrel brick design) will provide more working 
space for employees who enter them. Manholes targeted for replacement are cramped, have 
dirt floors with little or no room to work. Newer manhole designs will allow for worker 
movement and better organization of equipment for ease of access, worker safety and efficiency. 
Larger manholes also provide space for air circulation to help reduce exposure to combustible 
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iffiii?f Afio, through the strategic replacement and relocation of aged facilities away from 
underground heat sources there will be less likelihood of cable damage due to the damaging 
effects of heat. High heat conditions can rapidly deteriorate cable and infrastructure which can 
lead to a cable failure or breakdown of infrastructure. 

Fi1ure 6.7.1-Two-Year-Old Cable Dama1ed by External Heat Source 

Replace 15 kV cable 

The Plan includes the replacement of approximately 48,609 feet of 15 kV primary feeder cable. 
Replacing poor performing 15 kV cable will reduce primary cable failure. Like many utilities, IPL 
installed XLPE cable on many of its primary feeders. The material used in the manufacturing of 
XLPE begins to breakdown prematurely, creating hair-line cracks in the insulation. This effect 
known as "treeing" allows water and containments into the cable which eventually leads to 
failure. As this type of cable fails in the IPL secondary network it is replaced with Okonite 
Okoclear and General Cable PowerNet cables. Proactively replacing the remaining XLPE cable in 
the secondary network will remove a known poor performing asset from the system. Also, 
improved public safety will be gained through the installation of low smoke low combustion 
primary and secondary cable. IPL will replace targeted primary and secondary cables with 
Okonite Okodear (primary) and General Cable PowerNet (secondary) to help reduce exposure to 
combustible gasses. 

Replace 20& V network protectors and targeted transformers 

IPL will replace twenty-nine 208 V network protectors and thirty-two network transformers. 
Existing transformers and 208 V netwoi'k protectors have been in operation for decades and sit 
in an underground environment. Even with routine maintenance programs some conditions and 
stresses are not easily detectable. Mechanical equipment operates, wears down over time and 
becomes less reliable. IPL replaced and upgraded 480 V network protectors to provide a safer 
work environment for employees. Replacing targeted transformers and 208 V network 
protectors will upgrade this part of the network system providing improved safety to employees. 
The new 208 V network protectors will be equipped with an Arc Flash Reduction Maintenance 
System (ARMS) and a "Stacklight" to indicate the breaker status and ARMS activation. These 
features will aide in reducing exposure to arc flash potential when working on a network 
protector. 
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Modernization of the CBD will include expanding DTS by three fiber routes (approximately 10,000 
feet of fiber per route) and adding four routes of DAS technology (approximately 32,000 feet of 
fiber per route). The innovative technologies helping IPL to modernize the secondary network 
system are the DTS and DAS systems. These technologies enable IPL to monitor conditions in 
real-time, pin-point problems and dispatch crews or contact other utilities to evaluate the 
situation. With fewer secondary network events there will be less overtime expense, fewer cable 
repairs that become weak points on a circuit and less stress on network equipment from high 
fault currents. The addition of the DTS routes will cover 100% of the infrastructure which 
currently cohabitates with heat sources. 

DTS 

DTS can alarm and locate high heat conditions using fiber optic technology to sense 
temperature changes (e.g., steam leaks, cable arcing) in duct lines and manholes. Being 
alerted of these abnormal conditions allows IPL to respond and act to limit or prevent 
damage to network facilities. Traditional cable fault locating can damage cable as a high 
DC voltage is applied across the cable to produce a high current and generate a loud 
"Thump" sound to be detected by field crews. Using DTS and DAS technology (discussed 
below) can help identify trouble areas and limit the need to thump cable. 

DAS 

DAS technology also uses fiber optics to listen and pinpoint sound. With the installation 
of DAS technology, this system will monitor audible disturbances that occur when 15 kV 
cables fail and locate the audible disturbance on a mapping system. The current method 
of locating cable failures can often take several hours and can degrade cable depending 
how long the failure locating process takes. In 2018, a proof of concept installation of the 
DAS system was successful and determined to have merit. 

Enhance CBD Secondary Network System - SCADA System 

The IPL plan includes installing (57) VaultGards, (114) water detection devices and (14) RTUs. As 
part of the vault monitoring technology plan IPL will enhance and expand CBD secondary network 
SCADA capabilities by adding Remote Terminal Units (RTUs), VaultGards (communication 
platform) and water level detection. Currently one VaultGard may serve as a communi~ation 
platform for multiple network vaults making it difficult to trouble-shoot problems and less 
reliable as the connection between vaults is with twisted copper-pair wires. Adding VaultGards 
to each vault with fiber optic cable between vaults will reduce connection problems and increase 
the scan rate across the system allowing data to be transmitted faster. The network SCADA 
system will also incorporate water level detectors in each vault bay. This vault monitoring 
technology will provide notification to IPL operators that critical water levels are approaching; an 
alert system which does not exist today. 
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~9!.zf 0tfJhefits 
The CBD Secondary Network Upgrades Project has many benefits for the IPL system and IP L's 
customers. 

Safer and Better Organized Manholes 

Considering the network infrastructure, some manholes are very small, barrel brick 
design, and limit accessibility due to the manhole size. Rebuilding these manholes will 
not only increase the size but will also allow for the installation of modular splices and 
racking systems that will improve the efficiency and safety of work being performed in 
the manhole. 

Replacing Aging Infrastructure 

Enhancements and upgrades to secondary network material and equipment will reduce 
the average age of system components within the secondary network system. This will 
help to make the overall secondary network system more robust and resilient to system 
conditions and continue to provide uninterrupted data during network events. 

Performing at Expected Levels of a Major US City 

Continued reliability in the secondary network will build value with businesses and 
confidence with customers and key stakeholders such as the Indiana Utility Regulatory 
Commission (IURC), Indianapolis Convention and Visitors Bureau (Visitlndy), City 
Government and the Capital Improvements Board of Marion County (CIB). 

Modernizing Critical City Utility Infrastructure 

IPL is applying advanced technologies to the CBD secondary network for increased 
intelligence of the health of the system, improved operational capabilities and better 
monitoring and control. The secondary network serves the central business district that 
drives the economy of Central Indiana. Indianapolis hosts multiple major sporting events 
and conventions for millions of visitors annually. Modernizing the CBD secondary network 
system will allow Indianapolis to continue to drive the growth of central Indiana. 

6.7.5 Summary 
Investing in a plan to modernize, upgrade, rebuild and replace facilities in and supporting the 
secondary network system will improve safety, reduce network events and enhance operations 
of the CBD secondary network. This project will allow IPL to better manage, operate and maintain 
the critical infrastructure that provides electricity to and supports economic development in the 
City of Indianapolis area. 
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Table 6.8.1- Static Wire Performance Improvement Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs28 

This Project will replace approximately 84.3 miles of static wire on IPL's 138 
kV transmission system with standard Optical Ground Wire (OPGW). 

$62.1 million -- capital expenditure. 

6.8.1 Background 
Most overhead transmission lines are designed with a grounded wire at the top of the supporting 
structures above the phase conductors. This wire, commonly referred to as the "static wire" or 
"shield wire", is designed to protect the phase conductors from direct lightning strikes by 
directing the lightning induced current safely to ground. Further, the static wire serves as the 
return current pathway for fault current during system fault events. 

Figure 6.8.1 illustrates the typical single pole transmission line and the location of where the 
static wire is on the transmission line. 

28 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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This Project will replace, 68 miles of a specific type of static wire, 3#8 Alumoweld, that was 

installed on approximately twenty different 138 kV circuits constructed on single-wood poles 

when they were initially built. This static wire is deteriorated and is performing poorly. When 

the existing 3#8 Alumoweld static wire fails it fa.Us into the energized transmission and or 

distribution circuits causing outages. The replacement for this static wire is IPL's current standard 

OPGW meeting specified outside diameter, strength and fault current capabifities. Since the 

early 1990s, OPGW has become an economical option for replacing transmission line static wire. 

The OPGW includes a core of glass optical fibers that provide a telecommunications path 

between the substations at each end of the transmission line while providing lightning protection 

for the circuit. 

An additional 16.3 miles of existing static wire on the 138-kV system wiJI be replaced with OPGW 
for improved relay protection. Upgrading the static wire on these lines ensures that the 
protection equipment on both ends of a transmission line are optimized for efficient, fast, and 
safe operations. Faults that are cleared faster from transmission lines reducing equipment 
damage and increases the system reliability and performance seen by our customers. IPL looks 
at the protection of a transmission line as a system which includes all equipment at both ends of 
the line. 
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This Static Wire Performance Improvement Project meets TOSIC purposes in several ways. This 
project will improve safety by reducing static wire failures on the IPL system thereby reducing 
exposing the public to fewer downed wires. The proposed use of OPGW modernizes IPL's 
electricity delivery system and provides operational and other benefits, such as minimizing the 
effect of momentary voltage dips (from static wire failures) and improving protective relay and 
system control and data acquisition (SCADA) communication. The improved relay protection 
decreases the duration of system faults and this in turn reduces the damaging effect on 
transmission system components. 

6.8.3 Description of Physical Improvements 
IPL will design and construct approximately 84.3 miles of static wire replacement on the 138 kV 
circuits identified below Table 6.8.2. 
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Page 60 of 23T able 6.8.2 - Work Plan for Static Wire Performance Improvement Project 

Year Miles Circuit Circuit Name 

2020 1.73 132-44 Crestview - Northeast 

2020 5.27 132-84 Mooresville - Camby 

2020 3.75 132-24 MV Tap Switch - Mooresville 

2021 3.15 132-35 Pike - Crawfordsville Rd 

2021 2.77 132-05 Stout - Glenns Valley 

2021 7.79 132-59 Southwest - Sanitation Southport 

2021 1.08 132-70 Allison #4 - West 

2021 1.21 132-61 Center - Lilly South 

2021 1.39 2451-1 Center - Lilly Corp 

2022 3.63 132-36 Edison - Brookwood 

2022 3.11 132-41 Westlane - Georgetown 

2022 4.23 132-28 Prospect - Ford 

2023 3.39 132-46 Sunnyside - Geist 

2023 1.60 132-51 German Church - Cumberland 

2023 7.68 132-43 Guion - Crestview 

2024 3.75 132-57 North - River Road 

2024 3.05 132-55 Castleton - River Road 

2024 5.45 132-52 Cumberland - Ford 

2024 0.50 132-50 German Church - Sunnyside 

2025 3.05 132-38 Brookwood - Lawrence 

2025 2.91 132-49 East - Tobey 

2025 2.89 132-68 Tobey - German Church 

2025 2.76 132-32 Mill Street - Edison 

2026 3.74 132-54 Castleton - Geist 

2026 4.36 132-64 Rockville - Allison #4 

As reflected in Table 6.8.2, IPL plans to implement this Static Wire Performance Improvement 
Project evenly over the seven-year TDSIC Plan period based on system protection priorities and 
will coordinate work on transmission lines with other substation work. IPL will seek to conduct 
this work in a way that minimizes transmission equipment outage potential. 

6.8.4 Benefits 
The Static Wire Performance Improvement Project has many benefits for the IPL system and IP L's 
customers. 
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Improved Bulk Electric System Performance 

Replacing these static wires will improve system-wide performance during fault events by 
minimizing the number of 138 kV forced outages due to broken shield wire. This will avoid 
costs associated with emergency repair or replacement of failed static wire. 

Safety 

Reducing the number of failures has the added benefit of improving employee and public 
safety. Less static wires that fall in public areas of access minimize the likelihood of 
inadvertent public contact. Additionally, IPL crews will not have to respond to 
emergencies to repair downed static wires. 

System Resiliency 

This Project will add resiliency to the IPL BES by eliminating fault incidents and keeping 
transmission lines in service during adverse weather conditions. 

Enhanced Relay Protection and System Control 

Replacing the underperforming static wire with a suitable OPGW conductor provides the 
ancillary benefit of multiple, additional communication pathways for operating the 
system and improving relay protection and SCADA system performance. It also provides 
greater communications redundancy to accommodate various planned or unplanned 
outages. 

Customer Benefits 

The completion of this Project will improve the IPL transmission system operation and 
reliability. Customer operations and equipment, such as motors, can shut down because 
of voltage dips on the Bulk Electric System ("BES"). This can be a significant cost for large 
Commercial and Industrial ("C&I") customers. This Project will help reduce the likelihood 
of customer impacts from faults by removing faults from the system faster. 

6.8.5 Summary 
IPL's Static Wire Performance Improvement Project will reduce system disturbances providing 
better customer power quality and will improve the operational performance of IPL's 
transmission system. 
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6.9 Remote End - Breaker Relay/Upgrades 

Table 6.9.1- Remote End - Breaker Relay/Upgrades Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs29 

This Project consists of replacing circuit breakers and/or electromechanical 
relays on the remote end of transmission lines opposite a circuit breaker 
identified for replacement by the Risk Model and included in the TOSIC Plan 
Substation Assets Replacement Project. 

$28.0 million -- capital expenditure. 

6.9.1 Background 
The Remote End - Breaker Relay/Upgrades Project complements the breaker upgrades identified 
for replacement in the Risk Model and included in the TOSIC Plan Substation Assets Replacement 
Project. The Risk Model identified high risk transmission and sub-transmission (34.5 kV) line 
circuit breakers for replacement. The replacement of breakers includes the breaker equipment 
and, if needed, the protective relays associated with the breaker. Once these upgrades are 
completed the new breaker has enhanced capabilities above existing breakers that have not been 
upgraded. Representative pictures of the equipment targeted for replacement are set forth in 
Figures 6.3.1 and 6.3.2 below. 

29 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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Fi1ure 6.9.2 - Electromechanical Relays Tar1eted for Replacement 

To obtain the full benefits of the modernization associated with breaker replacements identified 
by the Risk Model, the breakers and relays at the remote ends of the transmission line needed 
to be investigated for deficiencies. IPL reviewed the list of breakers chosen by the Risk Model and 
evaluated the breakers and relays at the remote ends of those transmission lines. The review 
found that the breakers chosen for replacement, in some cases, left the remote end with 
equipment that would not allow the full capabilities of the modern equipment to be utilized. By 
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improve the functionality of the total line protection system. 

By ensuring that the protection equipment on both ends of a transmission line are optimized for 
efficient, fast, and safe operations, IPL can improve the fault clearing capabilities of its 
transmission equipment. Faults that are cleared faster from transmission lines reduce equipment 
damage and increase the system reliability and performance seen by our customers. IPL looks at 
the protection of a transmission line as a system which includes all equipment at both ends of 
the line. It is IPL's standard practice to upgrade line protection equipment at both ends of a 
transmission line simultaneously. 

6.9.2 TOSIC Purposes 
This Remote End - Breaker Relay/Upgrades Project meets TOSIC purposes in several ways. 
Replacing older circuit breaker technology and electromechanical relays with newer circuit 
breaker technology and microprocessor relays helps modernize IPL's electricity delivery system 
and provides operational performance improvements. This enhanced operational performance 
results in more efficient operations with fewer maintenance cycles. The completion of this 
Project will improve the operation and reliability of the IPL transmission system. 

6.9.3 Description of Physical Improvements 
At each substation location listed below a circuit breaker, relay or both circuit breaker and relay 
will be upgraded. 

Table 6.9.2 - Locations and Types of Upgrades 

Year TOSIC Project Type 

2020 CASTLETON-132-54 BKR Relay 

2020 CASTLETON-132-55 BKR Relay 

2020 MILL STREET-132-65 LINE BKR. Relay 

2020 SUNNYSIDE-132-46 BKR Relay 

2020 SANITATION BLMT-138 BUSTIE OCB Breaker 

2020 ROCKVILLE-132-64 BKR Breaker 

2020 GLENS VALLEY-BUS TIE BKR Breaker 

2021 LILLY-SOUTH-132-61 BKR Relay 

2021 LILLY CORP-2451-1 BKR Relay 

2021 ENGLISH AVE-2471-1 BREAKER Relay 

2021 STOUT SOUTH YARD Relay 

2021 I.C.E.-BUS TIE BREAKER Relay 

2021 CRESTVIEW-138KV BUS TIE BKR Breaker & Relay 

2021 WEST-132-70W BKR Relay 

2021 WEST-132-63 BKR Relay 
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2022 IU CAMPUS N-3331-1 BKR 

2022 LAWRENCE-132-48 BREAKER 

2022 STOUT N-132-14 WEST OCB 

2022 STOUT N-132-14 EAST OCB 

2022 MILL STREET-132-65 LINE BKR. 

2022 STOUT N-138-99 EAST OCB 

2022 STOUT N-138-99 WEST OCB 

2023 METHODIST HOSPITAL-3131-1 BKR 

2023 ALLISON #3-451-1 BREAKER 

2023 SUNNYSIDE-132-46 BKR 

2024 NORTH-132-71-86 TIE BKR (7) 

2024 CRESTVIEW-138KV BUS TIE BKR 

2024 SANITATION BLMT-138 BUSTIE OCB 

2024 CASTLETON-132-66 BKR 

2024 LAWRENCE-132-45 BREAKER 

2024 ST GT YD-132-02 BKR 

2024 IU CAMPUS N-437-1 BKR 

2024 PERRY K-34.5KV 2839-1 BKR 

2024 IU CAMPUS W-391-1 BKR 

2024 BROOKWOOD-1571-5 BKR 

2024 BROOKWOOD-132-36 BKR 

2024 NORTHWEST-132-04 BKR 

2024 NORTHWEST-132-39 BKR 

2025 CRAWFORDSVILLE RD.-132-35 BKR 

2025 WILLIAMS ST-132-75 BREAKER 

2025 LILLY CORP-4151-3 BKR 

2025 NAVAL AVIONICS-1771-1 

2025 MAYWOOD-132-13 BREAKER 

2025 MAYWOOD-132-11 BREAKER 

2026 SOUTHEAST-132-72 BKR 

2026 SOUTHEAST-132-18 BKR 

2026 PROSPECT-1751-1 BREAKER 

2026 IU CAMPUS N-491-3 BKR 

2026 IU CAMPUS W-431-3 BKR 

2026 EAST-132-07 W BKR 

2026 WEST-132-70W BKR 

2026 WEST-132-06 BKR 
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2026 EAST-132-07 E BKR Breaker & Relay 

Figure 6.9.3 - Before (left) and After (right) View of Circuit Breaker and Relay Upgrade 

6~9.4 Benefits 
The Remote End - Breaker Relay/Upgrades Project provides benefits for the IPL system Bulk 
Electric System in the following ways: 

Improved Fault Clearing Times 

The transmission line protective equipment forms a critical protective system. To 
optimize performance of the system, protection equipment on all ends of a transmission 
line need to have the same capabilities. With modem breaker and relay protection 
equipment, faults are removed from the electric system faster than with existing 
technology. This means that the damaging effects of fault currents flowing through the 
system are reduced, in tum extending the life of utility assets. 
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While the primary goal of upgrading circuit breakers and relays is to improve the 
performance of the transmission protective system, when we replace additional 
equipment we are further reducing risk. By executing these projects in a coordinated 
manner at both ends of a transmission line simultaneously, IPL can efficiently upgrade 
each line section, while reducing the number of lines being taken out of service. This has 
value to our customers since all equipment outages pose a risk of degraded service. 

Higher Fault Current Interrupting Capabilities 

Additional DER on the IPL system increase available fault currents. Solar, wind, battery 
storage, and synchronous machines all contribute additional fault current. The breaker 
and relay upgrades help limit any issue IPL has with accommodating these new sources 
today and the expected increase in DER in the future. 

Customer Benefits 

The completion of this Project will improve the IPL transmission system operation and 
reliability. Customer operations and equipment, such as motors, can shut down because 
of voltage dips on the Bulk Electric System. This can be a significant cost for large C&I 
customers. This Project will help reduce the likelihood of customer impacts from faults by 
removing faults from the system faster. 

Reduced Maintenance Cycles 

The new modern substation equipment has longer durations between maintenance 
cycles relative to the existing equipment. 

6.9.5 Summary 
IPL's Remote End - Breaker Relay/Upgrades Project will reduce system disturbances providing 
better customer power quality and improving the operational performance of IP L's transmission 
system along with mitigating or avoiding maintenance cost increases. 
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Table 6.10.1- Pole Replacements Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs30 

IPL will replace approximately 330 wood poles annually based on 
inspection results of a ground line inspection and treatment program. This 
equates to 2,310 wood poles being replaced in the IPL TOSIC Plan. 

$24.2 million -- capital expenditure. 

6.10.1 Background 
Wood poles are essential infrastructure and a large asset base, by which electric utilities deliver 
energy to their customers. Utility best practices for maintaining wood poles include a ground line 
inspection and treatment program. IPL uses a ground line inspection and treatment program for 
its wood pole assets. IP L's entire wood pole fleet is inspected on a ten-year cycle. The inspections 
identify: 

1.) ground line pole decay 
2.) above ground pole decay 
3.) pole top damage 
4.) defects that may affect the integrity of the pole 

Visual inspection of the pole at the ground line is critical because this is the most likely failure 
point. Freezing and thawing, the persistent presence of moisture and the ability for insect 
damage are the main reasons poles deteriorate at the ground line. During the inspection the 
pole is sounded with a hammer to detect decay. Based on the sound test the pole may be drilled 
to further evaluate the pole. In some cases, soil is removed to inspect the pole below grade to 
further inspect the pole for decay. Other common defects are poles splitting, wood pecker holes 
and unreported damage to the pole. 

There are approximately 165,000 wood poles on the IPL system. IPL inspects approximately, 
16,500 annually. IPL has a wood pole failure rate of 2.0%. Poles fail inspection in two categories. 

The first category is a "non-priority reject" inspection failure. These poles fail inspection criteria 
but do not need immediate attention. Non-Priority Reject poles are scheduled for replacement 
no later than the year following the failing inspection. The second category is a "Priority Reject" 
inspection failure. These poles fail inspection criteria with an elevated failure score. Priority poles 

30 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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~ijft6a'lrfRJd for replacement within 30 days of failing inspection. Poles that pass the inspection 
are treated to prevent decay and further extend the life of the pole 10 years. 

6.10.2 TOSIC Purposes 
This Pole Replacements Project meets TOSIC purposes in two distinct ways. Replacing 
deteriorated poles improves public and employee safety in addition to maintaining system 
reliability. 

6.10.3 Description of Physical Improvements 
As discussed above, IPL has an inspection process whereby wood poles are inspected and tested 
above and below ground line and then replaced as necessary. Based on this inspection process, 
IPL will replace approximately 330 wood poles annually for a total of approximately 2,310 wood 
poles over the seven-year plan period. This inspection, recommended replacement, and number 
of replacements will be tracked for each year.31 The IPL service territory is broken into 10 pole 
inspection areas. 

6.10.4 Benefits 
Benefits associated with the Pole Replacements Project are: 

Safety 

Replacing deteriorated poles improves public and employee safety. Failure of wood poles 
endangers the public by allowing energized conductors to fall below required clearances. 
Deteriorated poles also pose a danger to linemen who are required to climb poles to 
maintain and operate the electric system. Additionally, replacing deteriorated poles 
during emergency events generally involves adverse weather conditions, higher labor 
costs and the greatest number of customers without power. In contrast, replacing a 
deteriorated pole during normal work conditions can be accomplished more efficiently 
and cost-effectively and generally without taking customers out of service. 

Harden the Electric System 

Externally, a wood pole may appear to be in good condition but may have deteriorated 
internally and/or below the ground line to the point where the pole is no longer 
sufficiently strong enough to withstand horizontal loads produced by wind, or vertical 
loads caused by ice. Maintaining the integrity of the system's wood poles enables the 
electric system to better withstand the forces exerted on it by nature. Replacing poles 
under emergency conditions, such as during a storm event, can be significantly more 
expensive than during normal operating conditions. 

31 Technical specifications for inspection, groundline treatment and reinforcement of in-place poles, US Asset 
Management, Technical Specification #USSBU-10002-TD. 
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Page 70 0jf-JlJ Resiliency to the Electric System 

Maintaining the integrity of the wood poles reduces pole failure. This, in turn, better 
positions the electric system to bounce back from inclement weather events. Although 
the presence of failed poles may not necessarily impact the number of customers who 
lose power during a storm event, failed poles have a large impact on the duration and the 
cost of the restoration effort. 

Risk Reduction 

A systematic pole inspection and replacement project whereby deteriorated wood poles 
are removed and replaced reduces the overall risk of operating and maintaining the 
electric system. 

6.10.5 Summary 
The Pole Replacements Project is an accepted industry best practice that will maintain the 
integrity of the electric system along with safeguarding overall public and employee safety. 
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Table 6.11.1- Steel Tower Life Extension Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs32 

IPL will excavate and apply an anticorrosion protective coating to 
approximately 670 direct-buried steel transmission structures over a four
year period beginning in 2020. Many of these existing structures are 
rapidly approaching the end of their design lives and represent a potentially 
serious risk if left untreated. The life-extending coating proposed to be 
applied is a technological advancement in protective coating technology 
designed to extend the towers' useful life by up to 20 years. 

$4.2 million - capital expenditure 

6.11.1 Background 
IPL has approximately 3,500 steel transmission structures (both poles and lattice towers) carrying 
various circuits of its 866 miles of 138,000 and 345,000 Volt (138 kV and 345 kV respectively) 
electric transmission lines. Most of these structures are supported upon reinforced concrete 
foundations. However, approximately 670 structures are supported upon bare, galvanized steel 
buried directly in the earth. Most of these 670 structures were installed in 1932 (365 - 138 kV 
towers) and in the 1950's (204 - 138 kV towers). This Project supports ongoing safety and 
reliability as these structures age. 

There are essentially two courses to address the direct-buried steel transmission structures -
replace the assets or utilize modern technology to extend their lives. There is an increasing risk 
of structure failure due to corrosion of the direct-buried steel. Corrosion is the result of an 
electrochemical reaction of a metal within its environment whereby the metal reverts to its 
original base elements. To date, corrosion of the direct-buried steel has been maintained by 
protective galvanized coating, but this coating has reached its end of life and needs refurbished. 

Replacing the assets is costly and unnecessary. Instead, IPL will utilize modern steel coating 
technology to extend the life of these assets by approximately 20 years for an estimated cost of 
$4.2 million. Ideally, this Project may be repeated in 20 years for another 20-year life extension 
assuming all other aspects of the structures remain viable. 

32 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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This Steel Tower Life Extension Project meets TOSIC purposes in two key ways. First, the Project 
proactively addresses potential public safety concerns. When the 1932 vintage structures were 
initially installed, they were located primarily in very rural areas inside of Marion County. After 
years of development, things are considerably different today; these structures are located in 
now tightly-congested, urban environments. Proactively addressing potential structure failures 
safeguards the public and employees. 

Second, the Project will proactively improve the IPL transmission system operation and reliability. 
While not currently experiencing unplanned outages due to structure failures, without this 
Project the likelihood of structures failing increases 

The Project will provide valuable information on the condition of IPL's direct-buried steel assets 
that will enable IPL to better manage and control future capital and operational costs. A planned, 
proactive approach is a much more efficient maintenance approach than reactive emergency 
repairs. 

6.11.3 Description of Physical Improvements 
IPL will excavate around each leg of identified, direct-buried steel structures to a depth of up to 
24 inches, clean the steel, apply a technically-advanced protective polymer coating, refill the hole 
with the previously-excavated soil, and restore any property damaged during the process. 

Figure 6.11.1- Before/ After Photos of a Typical Direct-Buried Steel Tower Leg 

Due to the properties of the proposed coating, this work can only be performed under 
moderately warm conditions. IPL proposes to treat every direct-buried steel structure starting 
in Spring 2020 and continuing for four seasons, ending in the Fall of 2023. 
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6.11.4 Benefits 
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2021 
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Table 6.11.2 - Schedule 

ACTION 

183 Structures Treated 

182 Structures Treated 

170 Structures Treated 

133 Structures Treated 

668 Structures Treated 

IPL's Steel Tower Life Extension Project benefits the IPL system and IP L's customers, including the 
following: 

• IPL will extend the life of assets at a nominal cost compared to asset replacement. 

• IPL will mitigate the risk of failure of transmission structures due to below-grade 
corrosion. 

• This Project will mitigate public and employee safety risk. 

• IPL will mitigate the risk of unplanned transmission outages due to structure failures. 

• IPL will mitigate the risk of unplanned or emergency maintenance. 

• IPL will be able to better manage and control capital and O&M costs through valuable 
data that can be used for more robust asset management. 

• By mitigating risk of structure failure and outage, this Project will improve system 
reliability and mitigate risk and duration of customer outages. 

6.11.5 Summary 
In summary, the Steel Tower Life Extension Project prudently addresses important infrastructure 
which may reasonably be expected to experience increasing reliability and operational issues if 
left to deteriorate. This Steel Tower Life Extension Project provides system and customer 
benefits such as reduced safety and structure risk. 
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6.12 Distribution Automation 

Table 6.12.1- Distribution Automation Project Overview 

Project Attribute Description 

TDSIC Activity 

Project Costs33 

IPL will install 1,200 new distribution line reclosers and a new central 
control system to increase system automation; to improve distribution 
system operation and reliability; to enable voltage management and 
associated energy conservation; and to facilitate interconnection with 
distributed energy resources and new loads. 

$109.0 million - capital expenditure 
L__--------'------------------------------~--

6.12.1 Background 
IPL currently uses three control systems to help manage distribution operations. The three 
control systems are the Radio-Controlled Capacitor System {RCCS), the Distribution Supervisory 
Control & Data Acquisition (DSCADA) and the Outage Management System {OMS). RCCS is a basic 
power factor control system that maintains power factor at the substation level. DSCADA gathers 
status data and controls devices. OMS helps manage customer outages. These systems lack 
integration and all three systems are nearing obsolescence. 

As of December 31, 2018, IPL has installed nearly 300 reclosers on distribution poles to improve 
reliability by isolating trouble on distribution lines to smaller sections. The use of reclosers 
increases circuit sectionalization, and this reduces the number of customers who experience an 
outage when a fault occurs. This technology also gives system operators opportunities to 
remotely control service restoration. IPL's experience with the existing reclosers along with 
analysis of modern control system capabilities indicate the IPL distribution system and IPL's 
customers will benefit from 1200 additional reclosers and modern central controls. 

Technological limitations in the existing control systems and lack of real time data causes 
uncertainty about the actual voltage delivered to customers. As a result, IPL (and the industry 
generally) has traditionally kept substation voltages on the higher end of the allowable range. 
This practice assures customers located at the end of the distribution lines have adequate 
voltage. IPL (and the utility industry generally) knows that lower voltages within allowable ranges 
help customer equipment use less energy. IPL's existing capacitor control system, RCCS, is not 
designed to deliver integrated Volt/var control (and associated energy savings) to customers. 

33 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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Fi,~.is7t~p2Jtience with temporary demand reduction together with industry knowledge confirm 
that a modern control system can deliver energy savings and distribution system benefits. These 
benefits will be enabled by voltage sensors associated with the proposed reclosers and the 
modern distribution control system discussed above. This modernized infrastructure is 
estimated to reduce customer energy consumption by 1%, saving (about 112,000 MWh per year). 

Finally, the electric distribution system is transforming from a traditional radial power flow to a 
bi-directional power flow grid. More specifically, electric vehicles, solar, wind and battery storage 
systems connected to the grid are changing how IPL operates and maintains the system. 

IPL has significant experience integrating large solar projects into the distribution system. IPL's 
experience confirms that distributed resources can introduce safety, reliability and power quality 
concerns on the distribution system. The complexity ofthese concerns grows with each new site 
and as more localized distributed resources are added to the system. The proposed 
modernization of IPL's distribution control system is necessary to facilitate the ongoing 
interconnection with these types of resources. 

6.12.2 TOSIC Purposes 
The Distribution Automation Project adds distribution infrastructure and replaces older control 
systems with modern control systems that will increase automation, improve distribution 
infrastructure safety, operation and reliability, facilitate outage management and service 
restoration; enable voltage control and associated energy conservation; and improve 
interconnection with distributed resources. 

Reliability improvements are achieved by strategically placing 1,200 new reclosers on distribution 
circuits. These reclosers can better detect, locate and isolate problems on the distribution 
system. Repair crews can be more accurately directed to the source of trouble. Improved location 
detection and associated faster crew arrival times enhance public and employee safety. A 
modern control system improves reliability with Fault Location, Isolation, and Service Restoration 
(FLISR) functionality. The FLISR functionality is estimated to eliminate, on average, 23,000 
customer interruptions per year. It is also expected to reduce the duration of approximately 
167,000 interruptions per year to less than 5 minutes. The Department of Energy Interruption 
Cost Estimate ("DOE ICE"), a widely accepted benefits calculator, indicates IPL customers will 
realize about $21 million of value per year when the project is completed. 

Modernizing the control system and leveraging the existing capacitor controls will enable voltage 
management and associated energy conservation. The voltage sensors associated with the 
proposed reclosers eliminates the need for independent sensors on the system. The Distribution 
Automation Project is estimated to will reduce customer energy consumption by 1%, saving 
about 112,000 MWh per year. 

The new central control system replaces three different infrastructures with a single integrated 
system. All three of the legacy systems have different operator interfaces and different interfaces 
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t8gM~e0Mrc71 circuit models. The new system streamlines the interface to models and gives system 
operators much better situational awareness with integrated displays. 

The Distribution Automation Project is undertaken for purposes of safety, reliability and system 
modernization while providing benefits to IPL customers and facilitating economic development. 

6.12.3 Description of Physical Improvements 
IPL will procure, program and install 1,200-line reclosers on distribution poles located throughout 
the IPL service territory. The reclosers will be deployed equally over the seven-year TDSIC Plan 
period. The reclosers will be strategically positioned to create sections with about 400 customers 
in each section. These reclosers will have two-way remote communication. They will have 
autonomous and remote-control capability. The reclosers will also have accurate voltage and 
current sensors on each of the three phases to facilitate Volt/var control described below. 

Fault Location, Isolation, and Service Restoration {FL/SR} 

Figures 6.12.1 and 6.12.2 below show a simple, hypothetical example to illustrate customer 
outage experience before and after installing reclosers with Distribution Automation FLISR. The 
initiating events in Figures 6.12.1 and 6.12.2 are identical but the customer experience 
materially improves with FLISR. 

Figure 6.12.1- Customer experience before Distribution Automation 

850 customers 
2 outages/year 
90 minutes each 

Fl 

Trouble Anywhere on Fl Section 

F2 

Normally Open 

750 customers 
2 outages/year 
90 minutes each 

The 850 customers served from Feeder 1 (Fl} will experience a total of 2 ninety-minute 
outages 
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The 750 customers served from Feeder 2 {F2) will experience a total of 2 ninety-minute 
outages 

Figure 6.12.2 - Customer experience after Distribution Automation 

Fl 

Section 1-1 
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1 outage/ year 
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Section 1-2 
430 customers 
1 outage 90 minutes 
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Trouble on Sections 1-2 or 2-2 

F2 
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I 

Section 2-1 
350 customers 
1 outage/ year 
90 minutes 

Normally C/'osed 

Section 2-2 
400 customers 
1 outage 90 minutes 
1 outage ~2 minutes 

Figure 6.12.2 shows the improvement after reclosers are installed. Customers on Sections 
1-1 and 2-1 see one less outage per year because the normally closed reclosers open 
automatically for any trouble on Sections 1-2 or 2-2. Customers on Sections 1-2 and 2-2 
will still experience a sustained outage for trouble in their section. However, repair crews 
have much better information about the trouble location which helps shorten repair 
times. 

Trouble on Sections 1-1 or 2-1 

Customers on Sections 1-2 and 2-2 also experience outages for trouble on Sections 1-1 
and 2-1 before distribution automation. However, when Distribution Automation 
performs FLISR, service is automatically restored by alternate supply. After FLISR is 
deployed customers in sections 1-1 and 2-1 still experience sustained outages while 
customers in section 1-2 and 2-2 only experience a brief outage for trouble on sections 1-
1 or 2-1. 
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The new central distribution control system will include modern IVVC capability. This will replace 
the outdated capacitor control system. IVVC will optimize distribution voltages to achieve energy 
savings for IPL customers. IVVC can provide additional visibility and operational flexibility in 
responding to system conditions. The IWC Project will use load and voltage data from the new 
and existing reclosers, substation equipment and existing capacitors. It will take that data, 
perform optimization calculations and send control signals to capacitors and substation voltage 
regulation equipment. 

Figure 6.12.3 shows results of a test IPL performed to accurately measure load response to 
voltage. The test treated about half of the load with a voltage reduction. The other half was left 
untreated for a baseline. Figure 6.12.3 shows how the treated voltage was lowered 0.0219 per 
unit (2.19%) compared to the reference baseline. The treated load dropped 0.0142 (1.42%) 
compared to the reference baseline. This calculates a Conservation Voltage Reduction (CVR) 
factor equal to 0.65. In general, a 1% voltage reduction will yield 0.65% reduction in energy 
consumption. 

Figure 6.12.3-Test for conservation voltage reduction 
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Once the Distribution Automation control system is operational, IPL will lower the average 
system voltage by 2% on the 13.2 kV distribution feeders. CVR will be applied to all distribution 
circuits from 90 distribution substation transformers. This represents a historical peak load of 
2,000 MW which is roughly 75% of IPL's system peak demand. (CVR is not practical for IPL's 
transmission and sub-transmission systems.) IPL will make a conservative assumption of CVR 
factor equal to 0.5 for future loads. This yields a conservative 1% energy savings over the life of 
the project. 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Page 89 of247 
IPL Attachment BJB-2 (Public) 
Page 79 of 88 

Exhibit A 

Fi,eew\Rfti7place a rudimentary distribution DSCADA with the new central computer control 
system. This will provide operators with much greater situational awareness and flexibility for 
complex operations. 

IPL will also incorporate a legacy OMS as part of the new master distribution control system. The 
existing OMS has been adequate but there are no indications that it will be upgraded to include 
FLISR or IVVC necessary to achieve the needed reliability and conservation benefits. 

6.12.4 Benefits 
IPL's Distribution Automation Project offers a variety of benefits to the distribution system and 
IPL customers. The Project improves reliability, enhances safety and provides voltage 
management and associated energy conservation. Additionally, modern infrastructure facilitates 
economic development. The Distribution Automation Project also prepares the distribution 
system for the ongoing development of distributed energy resources and loads. Project benefits 
are further described below: 

Safety 

The Distribution Automation Project enhances safety in many ways. Repair crews have 
more accurate information about the location of trouble. This helps them arrive earlier 
and make areas safe sooner. Critical infrastructure such as fire stations, traffic lights, 
sewage lift, health care, and life support see fewer outages and remaining outages are 
often have a much shorter duration. 

Customer Reliability Improvement 

The reclosers and Distribution Automation will perform FLISR. This system will eliminate 
about 23,000 customer interruptions per year and substantially shorten the duration of 
about 167,000 interruptions. 

Customer Energy Savings 

Distribution Automation will use the new reclosers along with the new control system 
and other existing equipment to perform IVVC. The conservative estimated CVR factor 
described earlier will reduce average energy consumption by 1% per year. This reduces 
energy consumption and by at least 112,000 MWh per year. 

Distributed Resources and New Loads 

New distributed resources and loads place additional challenges to the distribution 
system. IPL has considerable experience with distributed resources as a result of IPL's 
Renewable Energy Production tariff, which made Indianapolis a leader in solar 
development. These distributed resources have occasionally caused excess voltage, 
improper fault isolation, higher short circuit currents, and possible back feed. Residential 
loads attempting solar net zero energy create reverse peak demands two to three times 
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Page 80 0t~W original forward demand. This reverse demand could overload supply equipment. The 
Distribution Automation Project will help make these issues and other issues visible to IPL 
operations and provide more capability to deal with them. 

Improved Distribution Control Capabilities 

The Distribution Automation Project overcomes obsolescence concerns of three 
disparate control systems in service today. The existing distribution DSCADA does not 
provide adequate operational awareness. The RCCS does not and will not perform IVVC 
for the necessary energy savings. The outage management system is unlikely to ever 
incorporate DSCADA, IVVC, and FLISR into a single package. The Distribution Automation 
Project brings all these functions together. It substantially reduces the cost of building 
software interfaces between disparate systems. It substantially improves operational 
awareness and efficiency of the distribution system. 

6.12.5 Summary 
IPL's Distribution Automation Project increases circuit sectionalization and provides a modern 
control system to automate and modernize the distribution system while also providing benefits, 
such as voltage management that are not available through IPL's existing control systems and 
facilitating interconnection with distributed resources. The Distribution Automation Project 
enhances safety and reliability. The better reliability and acceptance of new loads enhances 
future economic development. 
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6.13 Substation Design Upgrades 

Table 6.13.1-Substation Design Upgrades Project Overview 

Project Attribute Description 

TDSIC Activity IPL will reconfigure and/or add capacity at six existing substations and 
construct two new substations for additional distribution system 
capacity. These substation projects will improve load serving capability, 
operability, and reliability of the electric system. 

f---------f---------------------------~-~--

Project Costs34 $94.5 million -- capital expenditure 

6.13.1 Background 
IPL owns and maintains a large fleet of transmission and distribution substations located 
throughout its service territory. The substations are essential infrastructure for the safe and 
reliable delivery of electricity to IPL's customers. In the context of this project, improving 
deliverability of the IPL electric system has two components. First, reconfiguring or adding system 
elements enables the electric system to isolate faults (contingent events) without removing as 
many elements from service. This improves reliability to the electric system. Second, adding 
capacity, through larger current carrying equipment, enables the electric system to absorb the 
loss of system elements. This too improves the reliability of the electric system. 

As part of the overall TOSIC initiative, IPL has focused attention broadly on the imperative of 
replacing high risk assets. The role of new functionality, such as Distribution Automation, focuses 
on ensuring that the IPL electric system is positioned to adequately serve load. The substation 
projects improve IP L's ability to deliver energy to customers in the following ways: 

• Improve load serving capacity to support customer load growth. 

• Lower the risk of customer outages during transmission and/or substation maintenance 
by improving the operability and maintainability of the system. 

• Enhance transmission system performance, with respect to North American Electric 
Reliability Corporation (NERC) requirements, by creating a more reliable substation 
design to add_ress contingencies. 

• Reduce congestion caused by the need for system redispatch on the BES. 

34 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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TWl~2~~f3'.2 provides a summary of these objectives mapped to each of the substation projects, 
noting benefits. 

Table 6.13.2 -Substation Design Upgrades Objectives 

Project (Substation) 

1fooresville 

Guion 

Ro ckv'ille 

Stout 
Center 

Prospect 

Ne,v- Sub 2023 

New- Sub 2025 
Drop-In Control Houses 

6.13.2 TOSIC Purposes 

Improve 
Improve Operability 

Load related to 
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Capability Performance 
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X 
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X 
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Flexibility 

X 

X X 
X X 
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The Substation Design Upgrades Project meets TOSIC purposes in following ways: 

• By modifying substation configurations, through ring bus configuration and other means, 
IPL will improve the operability and reliability of the IPL transmission and distribution 
system. 

• Certain substation modifications improve operability and reliability by removing 
operating guides otherwise required to meet NERC transmission system planning 
performance requirements. These projects improve the BES by increasing system import 
limits and operational flexibility, lowering congestion caused by the need for system 
redispatch, and addressing risks posed by contingency events. 

• Modifying the topology of substations allows IPL to reduce exposure to outages while 
performing maintenance on the system. Reduced exposure is accomplished by taking 
smaller sections of the system out of service to perform routine maintenance on 
equipment. These improvements will modernize the IPL system and increase its overall 
reliability. 
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Page 83 oi.237 S b . D . U d . ·11 dd d" .b . . h h • 1 ne u station esIgn pgra es proJect wI a Istn utIon capacity tot e system t at 
can be used to support economic development initiatives in the Indianapolis metropolitan 
area. 

6.13.3 Description of Physical Improvements 
Below are descriptions of the Substation Design Upgrades projects: 

1.} Mooresville Substation -- IPL will replace two power transformers increasing the capacity 
of the distribution system. IPL will also install two new 138 kV breakers and reconfigure 
the 138-kV bus to form a ring bus. The project also includes modern relay packages and 
associated equipment. 

2.) Guion Substation -- The Guion Substation project removes the risk of potential overloads 
under certain contingency events. Thermal ratings of equipment are exceeded for certain 
outage contingencies and IPL relies upon operating guides to reconfigure the system to 
meet the transmission system planning performance requirements of TPL-001-4. To 
address this, IPL will add a 345/138 kV transformer and modify the existing substation 
configuration to include a 345 kV ring bus. This requires three new 345 kV breakers and 
two new 138 kV breakers. 35 

3.) Rockville Substation -- The Rockville Substation project removes the risk of potential 
overloads under certain contingency events. Thermal ratings of equipment are exceeded 
for certain outage contingencies and IPL relies upon operating guides to reconfigure the 
system to meet the transmission system planning performance requirements of TPL-001-
4. To mitigate this, IPL will install a new 345 kV breaker at the Rockville Substation to 
create a ring bus configuration. 

4.) Stout Substation -- The Stout Substation project removes the risk of potential overloads 
under certain contingency events. Thermal ratings of equipment are exceeded for certain 
outage contingencies and IPL relies upon operating guides to reconfigure the system to 
meet the transmission system planning performance requirements of TPL-001-4. To 

mitigate this, IPL will install a new 345 kV breaker at the Stout Substation to create a ring 
bus configuration. 

5.) Center Substation -- The Center Substation project updates the substation to modern 
construction and design standards, which will improve worker safety and IPL's 
operational flexibility. IPL will add a total of three new 138 kV breakers and replace three 
existing 138 kV breakers. One of the new breakers will be a line breaker and the other 
two will be transformer breakers. These breakers provide the ability to isolate faults 

35 For the thermal exceedances described in ·the Guion, Rockville, and Stout substation projects, IPL is in full 
compliance with NERC TPL-001-4 requirements. The improvements described here offer a superior means of 
transmission system performance and confer other benefits to both the BES and IPL customers. 
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Page 84 0{t8htingent events) without removing as many elements from service. This equipment 
allows IPL to reconfigure the bus arrangement in the substation. IPL will also replace an 
existing 34.5 kV capacitor with an enclosed capacitor that includes a pre-insertion 
resistor. 

6.) Prospect Substation -- The Prospect Substation project increases IPL's system reliability 
and operational flexibility. IPL will add one new 138 kV line breaker. The principal goal of 
this modification is to provide isolation of two transformers from the 138-kV line. The 
current station arrangement includes common bus among both transformers and the 
transmission line, which requires distribution circuit outages to isolate the line for faults. 
The addition of the breaker allows for separate isolation and directly increases customer 
reliability. 

7.) New Substation 2023 -The Substation Design Upgrades Project includes a new 138/13.2 
kV substation in 2023. The new substation is needed to convert the 4 kV system load to 
the 13.2 kV system. The project will include three 138 kV breakers, two 138/13.2 kV 40 
MVA transformers, and all necessary associated switches and relay/protection 
equipment. 

8.) New Substation 2025 - The Substation Design Upgrades Project includes a new 138/13.2 
kV substation in the IPL service area near the old southside. This area, which once served 
an industrial load, is now being revitalized and IPL needs facilities to serve the mixed-use 
load from the ongoing economic development of this area. This new substation is planned 
to be placed in service to meet service needs in 2025. The new distribution substation 
will also provide additional operational flexibility to serve load from other nearby 
substations. The project will include three 138 kV breakers, two 138/13.2 kV 40 MVA 
transformers, and all necessary associated switches and relay/protection equipment. 

9.) Drop-In Control Houses - At substations where significant upgrades will take place, 

utilizing a drop-in control house reduces cost and adds efficiency and operational security 

to a substation upgrade project. A drop-in control house provides the ability for all 

protection and control equipment to be installed and tested at one time without 

complicated equipment outages. When yard equipment is replaced, cables are installed 

between the yard equipment and the new control house. This allows for the equipment 

to be returned to service faster with less risk of a human error or the need for extensive 

work in and around energized relay panels. Drop-in control houses will be utilized for 

three substation projects in IPL TDSIC Plan, Southwest Sub, Northwest Sub and Northeast 

Sub. 

6.13.4 Benefits 
There are several tangible benefits associated with the Substation Design Upgrades Project. 
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Several substation improvements improve IPL's transmission system performance. This 
means that IPL operators will be able to more efficiently operate the transmission system 
for contingency events. The resulting conditions improve total system reliability and 
reduces risks. These changes, in turn, improve the BES operational flexibility and 
reliability, and decrease the dispatch of generators under certain conditions (reducing 
fuel and other operating costs). In some circumstances system import limits are 
improved. These changes also lead to reduced congestion, thereby lowering IPL's local 
zone locational marginal pricing (LMP) to which system participants are exposed. 

Improve Distribution System Capacity & Capability 

Several deliverability projects will improve IPL's distribution system capacity and 
capability. IPL will create permanently engineered solutions to serve load needs either 
through system expansion or substation rehabilitation. These capability improvements 
include increased load serving capacity and resiliency, economic development benefits 
throughout the IPL system, and superior mobile equipment implementation strategies. 
The substation improvements also give IPL the means to perform maintenance without 
forcing re-dispatch of the system, which mitigates congestion. Therefore, by creating 
greater operating flexibility, the overall system reliability is improved. 

Improved Maintainability and Reduced Customer Outage Risks 

By modifying the topology of the substations, IPL increases its operating flexibility. This 
improves IPL's ability to maintain the substations without creating outage risks for 
customers. This improves the IPL system reliability and reduces total system risk. Some 
of these benefits also accrue when bringing older substations up to current designs. 

Enables Continued Economic Development 

The Substation Design Upgrades Project positions the IPL electric system to enable the 
continued economic development the City of Indianapolis is experiencing. As the City of 
Indianapolis attracts new business and industry the Substation Design Upgrades Project 
will absorb the electric load that comes with them. These projects will allow IPL to 
continue to provide reliable and efficient delivery of energy to our existing and future 
customers. 

6.13.5 Summary 
The Substation Design Upgrades Project is a strong example of how reasonable, prudent 
engineering planning and design applied to changing system conditions can lead to many 
benefits, which ultimately accrue benefit to IPL's customers. 
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ivl~rit~Mr,7 these benefits are well aligned to TOSIC purposes and will result in a better delivery 
system for IPL and its customers, one that is safer, more reliable, and more resilient in the face 
of many potential system contingency events. 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 97 of 247 

Page 87 pf 237 

7 Pian Implementation 

7.1 Implementing IPL's TOSIC Plan 

Indianapolis Power & Light Company 
TOSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 87 of 88 

The implementation of IPL's TDSIC Plan will be will be managed by a Project Management 

Organization (PMO). The PMO is responsible for each TDSIC Project's scope, cost and schedule. 

The PMO is charged with bringing accountability, visibility and repeatability to TDSIC project 

execution. 

Accountability is accomplished by having the PMO own the implementation of the IPL TDSIC Plan. 

The PMO will work with internal and external partners to manage each Project using project 

management principles and tools. The PMO works in collaboration with Operations, Safety, 

Engineering, Environmental, Supply Chain, Accounting, Accounts Payable, Regulatory and other 

functional areas to create and execute Project plans. Project Managers will be responsible for 

Project plans and each Project life cycle step: initiate, plan, execute, monitor/control and close 

out. 

Visibility into project health of the TDSIC Plan can be achieved by a variety of industry standard 

tools which provide a snapshot in time on the progress of individual projects. The PMO will 

compare the planned implementation schedules to the actual progress of projects to identify 

variances of cost, schedule and scope. These variances are tracked and acted upon to drive the 

actual cost, scope and schedule to the plan. 

Repeatability will be accomplished through a PMO sponsored lesson's learned process. At the 

completion of a project the project team evaluates the variances to the plan and determines 

what corrective actions can be taken to mitigate future similar project variances. These lessons 

learned are then socialized with the broader project management team so that visibility into 

future projects can be obtained. 
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IPL engaged the s.ervices ofBun1s & McDcmneU in developing the TOSIC asset risk a..<;&cssnHmt and 

investmcent nsialysls. ln collaboraticm, IPL and Burm, & McDonnell utilized a .risk-based plarniing 

approach to identify assets for rep!aoo1111ent and prioritize 1i1vestm:ent in the T&D system. \VhHc risk

based planning approaches have many purposes, two key purposes for the Asset Risk Model are: 

1. ldenti(y higiHisk assets and establish a plan to rnanugc the 

2. Identify the highest risk reduction per dollar invested for the system, 

While risk redw;-;tion is a significant and the focus ofthit. it Is nnt. the nniy benefit of IPL 's 

TDSIC Plan. Additional benefits ate described and quantified elsev,·here in lPL's TDSJC Plan'. The Asset 

Risk Model follows practice und includes tlw tequired elements to ldenti(y and pdoritizc assets for 

replacement R!sksbased prioriti~tion facilitates the identitieatkm of the critical assets most. likely to fa.lL 

Prforit1zlng and optimizing investments in the system helps en.sure the ratepayers 

for the buek," 

the "biggest bang 

Asset Risk Model urn it.es survivor curves to cateulatc an assets likel ihond of failure, When available, 

a.,;set cc1ndltion and health information iS used to calculate an asset's 'effective' age. Asset health indices 

incorporating IPL's recent condition assessment infonnaHon were cal~ulate<l for po-..ver transfom1ers, 

breakers, imd wood poles, which c.o111pdse a sigrtificant portion of the asset base in the Asset Risk r,,,fo<leL 

Add!tfomil!y, the As::;et Risk Model incorporates asset criticality to calculate a ,;:,;i1isequence of foilute 

scorn across a range ofestahlished cl'i:terla, The Asset Risk Mt)de1 leverages much of the asset 

n1am1.ge,ment apprnac-h reviewed with IPL stakeh{.)lders during a re,>eni asset rntmag,cmcnt c<Jllaborative 

effort2 Using the e]ements described above, (PL and Burns & McDonnell evaluated three investment 

scenarios within the Asset Risk Model to infon11 the developn:icmt oflPL's TDS!C Plan, 

1 See IPL TDSIC Plan Section 3 for discussion of Plan ticncfits, 
'This collaborative was conducted per IURC Order in Cause No. 44576 date.I March 16, 2016, 

lndlantipQ[is Power & Light Company 1-1 Burns &. McDonnell 
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1.1 Risk Baaed Planning Approach 

In alignment with best practice asset management and 

the International Standards Organization (ISO) 

definition of risk (ISO 31000), the Asset Risk Model 

defines risk for an asset as being the product of the 

likelihood of failure (LOF) and the consequence of 

failure (COF) or impact caused by the failure. 

Typically. risk results are visuali7.ed using a risk 

grid/matrix, or heat map. The upper right-hand comer 

mne demands special consideration and attention. An 

I 
'I 
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FlauN 1-1: Risk Matrix 
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example risk grid is shown in Figure 1-1. Use of this methodology enables a better understanding of 

which assets pose the highest risk to the electric system and this in tum assists IPL in optimizing the 

portfolio of aging asset replacement. 

Similarly, the Asset Risk Model adheres to best practice and ISO standards for risk management. The 

basic framework for the risk assessment follows the process below: 

► Risk identification - the asset register, asset definition, and expected asset failure mode 

► Risk assessment- consequence and likelihood frameworks including asset health 

► Risk mitigation measure development- asset replacements and project bundling 

► Risk mitigation measure implementation- executing 

the mitigation plan Table 1-1: Riek Pramework 

The Asset Risk Model uses the process and approach outlined 

above for assessing risk. The adjacent table, Table 1-1, shows 

the LOF and COF risk grid framework utilized in the Asset 

Risk Model. 

1.2 Asset Risk Model Overview 

"-,!II ( 

1 

2 

3 

4 

s 

I 01 t <>I, 

Remote Very Low 

Low Low 

Moderate Moderate 

High High 

Very High Very High 

The risk-based planning approach calculates risk at an asset level, creating an Asset Risk Model. The 

Asset Risk Model is a tool used in the development of lPL's TOSIC projects. The Asset Risk Model 

identifies high-risk assets using asset condition, survivor curves, and consequence of failure criteria for 

the T&D system and calcuJates the risk reduction benefit of replacing those assets. Specifically, the model 

quantifies the expected risk reduction of higher-risk assets over the 7-year TOSIC planning period from 

2020 through 2026. The quantitative risk assessment provided by the Asset Risk Model provides 

transparency and logic to a replacement planning program. 
Indianapolis Power & Light Company 1-2 Burns & McDonnell 
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Table 1~2 provides a summary <•f the a.~,;ets and asset oounts included in the Asset Rfak Mooe!. 

Assel Type Units Total 

Breakers Count l,359 

Power Transformers Count 217 

Batteries Count 114 

Transmission and Sub,. Transmisskm circuit miies t,BS 

Overhead Primary Distrlbutioll circuit miles 3.611 

Underground Primary Distribution circuit miles 3,977 

1.3 100 Nothing' Risk Results 

The • Do Nothing' scenario represents; tbe increase in risk for the assets in the Asset Risk Model if rm 

assets are replaced during the 7-Year planning period. This provides a baseline for c-0mparing hivestment 

s~narios and their impact to IPL•s system risk. This upproach is appropriate ~cause few utilities, 

includ!ng lPL, have a long-term (5 to to year) baseline for capital improvements with speciJic projects. 

'Do Nothing• scet,arios are routinely used to perform analysis such as that presented in th.is report. 

Figure l-2 and Figure 1-3 show the, asset and circuit counts within the risk grid results of the 'Do 

Nothing' risk seenmio in 2026 for substations and circuits. respectively. Sect1011 4,0 provide.., additional 

Malysis, results, and context of the 'Do Nothing' Scenario risk results. The following outnnes the high

level results of the 'Do Nothing• Scenario. 

" Total risk level for the t,690 substation assets in 2026 ls approximately 412,000, and 

approximately 4,065*000 tbr the 628 circuits (8,364 miles) for a total system risk score of 

4,477,000. Risk levels are calculated by stnnmingthe risk foreooh asset, where risk is the product 

<if the individual LOF and COF of ea:ch asset 

► The total. portfolio system risk increased approximately 23. l percent from 2019 to 2026 (see 

Section 4.4 for details). 

► The total dsk for the 41 l as,<;e:ts (COF x LOF) in the High~Risk Region is approximately212,000, 

or upproximately 51 percent of the toml 2026 substation risk. l'he 141 circuits in the High-Risk 

Region have a risk of approximately 1~485,(H)O, or approxfmately 37 percent ufthe 1otru 2026 

circuit risk. 

1-3 Burns & McDonnafl 
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Figure 1-2: 2026 Substation Asset Count Heat Map 

Remote-1 

Ve 

2026 'Do Nothing' Risk Profile 
AssetCount 

Figure 1-3: 2026 Circuit Count Heat Map 

2026 'Do Nothing' Risk Profile 

Very Low-1 

1.4 Investment Scenarios 

Very Hlgh-5 

Total 
200 
224 
528 

Total 

5 

142 
264 
173 

Three different investment approaches were modeled within the Asset Risk Model to calculate the 

resulting risk reduction benefit: 

► IPL Seven-Year TOSIC Risk-Based Scenario (JPL TOSIC Risk-Based Scenarlo)-This 

investment case relies on the Asset Risk Model and invests capital to replace high-risk assets and 

maximize risk reduction benefit per dollar invested. 

► LOF 4 Scenario-This investment scenario uses an asset's expected remaining life to prioritize 

investments and replace, over the 7-year period, all assets that fall within the LOP 4 (High) and 5 

(Very High) categories in 2026. In other words, the Asset Risk Model replaces any asset that has 

a LOF above 60 percent. This scenario does not consider asset consequence. 

Indianapolis Power & Light Company 1-4 Bums & McDonnell 
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.. LOF 5 Scenario -Tnls Investment scenario 11s,~s an nssefs expected remaining life to prioritize 

investments rmd replace, ewer the 7-year period, all assets that fall within the LOF 5 (Very High) 

category in 2026. ln other \vord.s, the Asset Rlsk Model replacl!s any as.set that has a LOF above 

80 percent This scenario does not consider asset conseqm~nce. c,1mpared to the LOF 4 scenario, 

the LOF 5 s,~enario accepts more risk while towering the required investment 

;t should be noted that the Risk-

Based Scenario includes risk results and investment levels for the i:h!fowingp!ans oflPL's 

► Substation Assets Repl.acemt'.l11t 

.i. Circuit Rebuilds 

► 4kv C,:mversion 

► XLPt'. Cable Replacen1ent 

► Remote End = Breaker Relay/Upgrades 

1.5 Busines$ Case Summary 

Plan; 

Section 5 ,0 des.;rihes in n1ore detail the anmui.l capital investments, before and after investment, and 

the business ca'le summary for eac:h ofthe investment scenarios outlined above. Figure 1-4 shows the 

results of the three investment The line representll the 'Do Nothing' risk results while tbe 

green line represents the resulting 2026 dsk score of each scenar.io l:nvtstment plan. The ha.I'S show· 

the total 7-year investment for each scenario. The orange box shows the capital effldency ofthe 

inwstrnent scenario in tenns of risk reduction p~r million dollar& lnve.sted. 

G<,11np.anv 
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Figure 1-4: Scenario Risk and Investment Summary Results 
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The figure and sections above show the following: 

-

LOF4 LOFS 

5,000 

4,500 

4,000 t 
3,500 J 
3,000i 

)( 

2,500 8 
.:!! 

2,000 5" 
-t a 

1,500 i 
1,000 I-
500 

0 

I> The age•based investment scenarios LOF 4 and LOF 5 require more capital investment than the 

IPL TOSIC Plan scenario, $765 million and $253 million more for LOF 4 and LOF 5 scenarios, 

respectively. 

► The IPL TOSIC Plan has the highest risk reduction efficiency of 2,196 

► The IPL TOSIC Plan scenario replaces all the substation assets in the High-Risk Region. While 

the IPL TOSIC Plan does not remove atl the circuits from the High-Risk Region, this is due to 

execution constraints. The LOF 4 plan removes alt the substation assets from the High-Risk 

Region while the LOF 5 still have 159 assets. The LOF 4 and LOF 5 scenarios remove all or 

nearly all the circuits from the HighpRisk Region . 

., The IPL TOSIC Plan incorporates the other factors and constraints identified in Section 5-2 (e.g. 

project coordination, MISO outages, contractor limits) to execute investments over the 7~year 

period. 

Indianapolis Power & Light Company 1-6 Bums & McDonnell 
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► While the LOF 4 and LOF 5 scenarios have more risk reduction than the IPL TOSIC Plan 

scenario. they come at a significantly higher cost and lower risk reduction per dollar invested. 

The LOF 4 and LOF 5 scenario capital efficiencies (1.988 and 2,076, respectively) are less than 

that of the IPL TOSIC Plan (2,196). 

As discussed throughout the report, IPL utilized a risk~based planning approach in creating a 7-year 

TOSIC capital plan with the goal of managing high-risk assets and providing economic risk reduction. 

The IPL TOSIC Plan manages the risk with all the assets in the High-Risk Region up to IPL 's executable 

constraints, while achieving the highest capital efficiency and spending less than the LOF 4 and LOF 5 

scenarios. Figure 1-S shows the annual details of the IPL TOSIC Plan. The Risk-Based Scenario includes 

a total of$746 million with a risk reduction of 36.6 percent. 

Figure 1-5: IPL TOSIC Risk-Based Scenario Capital Investment vs. Risk Profile 

$300 5,000 

2,500 

Ill - Ill 2,000 

II II 1,500 

$SO 
1,000 

500 

$0 0 
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-Substations -Circuits - - •"Do Nothing" Risk Forecast -- •Investment Risk Forec.m: 
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2.0 RISK BASED PLANNING APPROACH 

IPL utilized a risk..t,ased planning approach to prioritize investment in the T&D system. While risk-based 

planning approaches have many purposes, two key purposes for the Asset Risk Model are: 

t. Identify high-risk assets and establish a plan to manage the risk. 

2. Identify the highest risk reduction per dollar invested for the system. 

The risk-based planning approach calculates the risk at an asset leve~ thus creating an Asset Risk Model. 

which IPL used as a tool in the development of the TOSIC projects. The Asset Risk Model identifies 

high-risk assets for the T&D system using asset condition. age, and consequence and calculates the risk 

reduction benefit of replacing those assets. Specifically, the model quantifies the expected risk reduction 

over the 7-year TOSIC planning period from 2020 through 2026. 

2.1 Rlak and Risk Management 

In aligning with best practice asset management and ISO 31000. the Asset Risk Model defines risk for an 

asset as being the product of the likelihood of failure and the consequence or impact caused by the failure. 

Typically, risk results are visualized using a risk grid/matrix, or heat map. An example risk grid is show 

in Figure 2-1 below. 

Flgu,e 2-1: Risk Matrix 

I 
'a 

I 
Consequence of Failure 

Similarly, the Asset Risk Model adheres to best practice and ISO standards for risk management. The 

basic framework for the risk assessment follows the process below: 

Indianapolis Power & Light Company 2-1 Burns & McDonnell 
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The remaining, sub•sectinns describe the risk identiticalion and the approach to the risk assessm{!nt in 

dev0lopment of the Asset Risk Model. Section :U) provides the results of the dsk Msscsmnent, and Section 

5JJ shows the risk 1nanag.ement approach and results in creating IPL's 7•ycar TIDSlC Risk-Based 

Scenario. The Asset Risk Model uses the process and approach outlined abovt· for assessing risk. 

2.2 Likelihood of Failure (LOP) For~cast 

'fhe Asset Risk Model forecasts the LOF for each asset assuming an age-bused failure event th;tt requires 

the asset to be replaced. ln other words, the Asset Risk M<xlel fbrecast, the 'end•of'...lifo' failure event 

Survivor curves are widely used in the ntility industry and asset management i,rganizi.1tions to fbrecasl the 

llkeHhood of this type of failure event 1"he Asset Rb;k Model mies survivor curw.::s h) forecast the LOF for 

each asset. Additionally, the Asset Risk Mode! uses asset condition information to calculate asset health 

and represent diftl:ntmces between chronological age and actual deterioration. More simply, tbe Asset 

Risk Model uses asset specific condition information to determine an asset's 'effective' agfi, The 

following sections pr<wld-0 more detail on survivor curves, calculating LOF, and incorporating asset 

heallh to detennine an asset's 'effective' age. 

Survivor Curves 

Surviv-0r curves are commonly utilized in as:,,et rmmagcmcnt solutions to n:irecast LOF by estimating the 

pcri:entage of a population h1 an asset class that is surviving ,)ver time. Since mo~,! utilities work to 

prevent failures, there is s!mply not enough actua! hi.storical failure data to perform a statlstlcal analysis 

and develop deterioration curves, As such, fow,1 Stnvivor Curves are utilized to model asset c:!ass 

survivability and cak,ulate the LOF over time, lovai Survivor Curves ere widely used in the utility 

industry in depreciation studies for establishing, rates, 

The Asset Risk Model designates an fowa Survivor Curve for each asset class;. Survivnr curves were 

assigned to each asset ct,,ss base-.d on !PL' s 2017 Depreciation 8ttu:ly3 in addition to indumry knowledge 

of expected Hfe z1f various asset class,;.-,s and lPL's experience with it'-Set expected life, Figure 2-2 sho\vs 

an exarnple surviv(lt curve for substation breakers, 

.i This depreciatim1 stud)' was presented to the C,mirllission in Cause No. 45029. 
ir,1i;m~pol;s i-'cM•er & Liqht Cornpanv 2-2 
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The LOP :toreca~t tbr ao llliSet i:s calculated using the percentage surviving, as noted nn the y-axis of the 

sur,r1vor curve, and the effective age of an asset (approach described bel.ow). One important the 

LOF calculation is forward rooking and dfategards the part of the survivor curve that is younger than the 

asset's effective age. figure 2>3 mustrates this concept for an example 138 kV Breaker. As the figure 

shows, the pttrt curve before age 30 is not considered in calcufaling the forecast. 

A survivor curve ls used lo cah.:;uiate the dlsi:rete failure likelihood tor each year fbr the asset. Then, these 

discrete Hkelihi..xids are totaled for a given, forward~looking tim•eframc tn foreccast the LOF for the next I 0 

years, Table 2-1 provides an example cakU!aHon for a 30"year-old asset with a LOF' horizon of l O years. 
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Figure 2-3: LOF Calculation Example - 138 kV Breaker 
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Table 2-1 Example LOF Calculation -138 kV Breaker 

Age Forecast Year Discrete LOF Cumulative I.Of 
31 1 2.2796 2.27% 
32 2 2.35% 4.62% 
33 3 2.44% 7.06% 
34 4 2.5396 9.59" 
35 5 2.62% 12.21% 
36 6 2.70% 14.9196 
37 7 2.7896 17.6996 
38 8 2.86% 20.5596 
39 9 2.94% 23.49% 
40 10 3.00% 26.49% 

2.2.3 Estimating Effective Age 

Where available, an asset's condition, coupled with an understanding of the asset's various failure modes, 

provides a better data set for estimating an asset's remaining useful life. Understanding the remaining 

useful life allows the analysis to account for older assets that may have more years left on their life than 

would otherwise be assumed based on their age, and vice versa. The practice of updating an asset's 

Indianapolis Power & Light Company 2-4 Bums & McDonnell 
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cht(n1.ologic.al age tn retlect condition data yields an asset's 'effective' age. An asset's condition is 

,1ffocted by several fa(;tors. The folkrvving list includes many of the comnion factors: 

.. Loading and Cycling 

~ Operat\ons 

,., Mainte11ance (quality, !ype,. and frequency) and service history 

"' Animals and insects 

.. Weathering (temperature, wind, sn<.w,/lce; rain, lightening etc.) 

.. !)efeGts caused by external events (human} 

I" Combination of die above 

2.2.3.1 Asset Health Index (AHi) Approach 

A.ppendi.x fl.:{ 
Pa.q~ -2), of SB 

An AHi is an indexed score of an asset's teiatlve health based on seveml measures Umt incorporate 

condith,n information, The Asset Risk Model calculal1.'$ an AHI score fbr pov,'Itr transformers, breakers, 

and wood poles. The Asset Risk M1:;.del utilizes IPL's existing AHi frarrmwork and asset for 

power trnn:-iformers and breakers. Additionally, the Asset Risk Model utilizes Burns & l'vfoDonneU's 

framework and scoring for wood poles. It should be noted that IPL has shared the AHi framtw,ork for 

power transfonners and breakers in re,,ent eollab,m-rtive efforts with IPL Stakeholders". 

In general, the Asset Health Framework includes seyeral categories, each weighted to caknlate the final 

Asset Health Score. The weighting is included w reflect the relati(.mshlp between the Asset Heath metric 

and the assefs ci:.mdltlort E,wh Asset Health Score measures the relative condition of the asset based on 

the following general ratings: 

Very High 

High 

Moderate 

Low 

Remote 

Scoring based Ott 

framework was applied to aH 217 po,ver transfonners. IPL used conditfon monitoring data (e.g. 

DGA) as Vlell a.,; the knowledge Ili1d expedet1ce of IPL subject matter experts to provide scores for all the 

power transtbnncrs. 

4 See Footnoh'J 2 
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figu,- 24 P()!ll&r Transfo~r AHi Approach Summary 

Figure 2~5 provides a sunmwy of the AHI approach for substation breakers. As ooted above, this 

framework was largely developed by IPL, normalized by Bums &: Mc0-0rmeU, and shared with the 

Commission ,and other interested parties in the nment collaborative effort5• Similar to the power 

trallSformers., this framework was used to calculate AHl scores for 1,359 breakers. Scoring of the breakers 

folk>wed a, similar apprfflWh as the power transf()rmers. 

Figure 2-5 Breaker A.HI Approtch Summary 

5 See Footnote 2 
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Forwood poles. the Asset Risk Model utilizes Bums & McDonnell's asset health framework. Bums & 

McDonnell utilized IPUs pole inspection information to determine the asset health fot 138,256 poles. 

Pole inspections for IPL are done on a 1 O year cycle. During the inspections, every pole is visua.Uy 

inspected and measured. Some assets have more detailed inspections performed, including boring or 

underground testing, Figure 2"6 provides a summary of the wood pole AHi approach, Scoring for all 

138.256 poles was based on the wood pole AHl framework and wood pole inspection at the individual 

pole level. 

Figure 2-6 Wood f()le AHi Approach Summary 

2.2.3.2 Applying Effective Age 

Using the -OS~t healtb indtces. the asset's location on the survivor curve is adjusted to reflect their 

condition. Better than ex:pec~d condition is usecd to adjust the asset age so it is younger than its 

chronological age, and viee versa. Figure 2~7 iUustrates how 'effective' age Is used to a<ljusta.n asset's 

chronological age based on 'good' and 'poor" oondition ratings; respectively. 
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Figure 2-7 Effective Age Example 
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In general, the average asset age decreased with the AHi approach. his means that the AHi approach 

moved more assets from the higher L F to the lower L F regions of the heat matrix, thereby reducing 

the amount of Investment recommended per the Asset Risk Model. 

2.3 Consequence of Failure (COF) 

his section describes the development of the F framework for IPL. IPL has an existing conse uence 

framework for transfonner and breaker assets. he framework for these assets was initially developed by 

IPL staff and was recently reviewed in a collaborative effort with IPL Stakeholders . Bums & McDonnell 

leveraaecf IPL's existing conse uence framework for transfonners and breakers and adjusted Bums & 

McDonnell's own framework for distn"bution circuits to create a global and holistic framework, 

applicable to all asset classes. 

o weighting factors are applied across the framework, rather the magnitude of the conse uence scoring 

framework has been designed to reflect the relative difference in conse uence for an overhead distribution 

section versus a high voltage breaker. For example, the conse uence framework includes scores as low as 

6.6 for a distribution section and scores as high as 700 for a large high voltage breaker. 

he F framework for each asset class includes the following categories 1 safety, 2 customer. 3 

environmental, restoration, 5 systems operations production, and 6 regulatory public. he F 

criteria in the Asset Risk Model are presented in Figure 2~8. 

Indianapolis Power & Light Company 2-8 Bums & McDonnell 
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All assets in the Asset Risk Model are, scored against this framework. For the substation assets power 

tmnsfc:;rn:letS, breakers, and batteries most of the asset scoring was provided hy IPL. lth a manageable 

number of substation assets. IPL staff scored ea.ch asset manually, while some of the criteria were filled 

out using existing data sources. However, with the large number of chcuit assets,, existing data sources 

were leveraged i.e. database of circuit assets serving Ct'itical customers~ database of poles with pole 

mounted transformers along with some manual input. 

An example breaker conse uence score calculation is shown in able 2~2. he framework is con.flgured 

with categories and subcategorle,-,, For scoring. the max.imum subcategory seore is taken as the category 

soore and is used in the final calculation for an asset's F. he maximum value in each category is 

summed for a tctal conse uence score of 700, 

he Asset Risk Model also aligns ~h cOrts¢ uence score to one of the foUowin_g conse uence ratings for 

alignment to the risk grid, which is discussed further in Section .0 and 5.0. 

► ery Low 1 

► Low 2 

► Moderate 3 

► High 

► eryHigh • S 
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Flgure 24: .Survivor Curve and Asset Replacement 

Example Asset Class DeterioraUon (Survivor} Curve 

~sset 
Replacament 

A.sset 
Renewal 
changes 
asset's 

''Effe iv 11 ........ ct e 

s ~ e m a m n ~ q ~ ~ oo a ~ n 
Age(Years} 

Using this approach, the Asset Risk Model calculates the residual risk of the asset. Table 2-3 provides an 

example calculation for the residual dsk oft~ replacement for a ZA')fo-yeru-•old 13~ kV breaker. 

Comparing Table 2-1 and Table 2<3 shows a total LOF reduction of20.93 percent (from 26.49 perc<!:nt to 

5.56 percent) if the asset is repiaced in the first year of the forecast period. 

Age forecast -Year Distr{:}te I.OF Cumi.dat:h,e 1..cn: 
1 1 0.45% 0.45% 
2 2 0.47% 0.92% 

3 3 0.49% 1.41% 

4 4 0.52.% 1.93% 

5 5 0.54% 2.47% 
6 6 0.:56% 3,03% 
7 7 0.59% 3.62.% 
8 s. 0.62% 4.24% 

9 9 0,65% 4.88% 

10 10 0.61% 5.56% 

hxlian$ipclrs Power & Light Company 
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In !<-'""''""'""• asset .replacements do not impact COF, however, for a few 11sset clnsses risk Is ahm reduced 

thrnugh a decrease in the COF score. OH i;ircuit breakers and certain types of cnm:luc.tor (covered) include 

a. dectease in enviromncntal and satety scores re,:;pectivety. 
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3.0 OVERVIEW OF T&D ASSETS IN RISK MODEL 

A critical first step in building an asset risk model is defining what constitutes an •asset'. This provides 

the appropriate boundary for understanding the failure mode of an asset. Figure 3-1 depicts the individual 

asset classes that are included in the Asset Risk Model organiz.ed by substation and circuit categories. 

Specifically, the asset classes include breakers, power transfonners, batteries, underground sections, and 

transmission and distribution overhead sections. 

Figure 3-1: TOSIC .ANet Clau Configuration 

3.1 Substation Assets 

The substation assets evaluated as part of the TOSIC modeling include lPL's breakers, power 

transformers, and batteries 7. Table 3-1 presents the count of each of these asset types. 

Table 3 .. 1: Substation Asset Type Counts 

\,~l'i l,p, I "1. ti 

Breakers 1,3S9 
Power Transformers 217 
Batteries 114 

Total 1.690 

The transmission voltage levels of IPL's system include 138 kV and 345 kV. The distribution voltage 

levels oflPL comprise 4 kV, 13.2 kV, and 34.S kV (34.S kV is also sometimes referred to as sub-

7 While batteries are located througbout the system both in substations and circuits, most are located within 
substations. For this reason, they have been categorized as a substation asset for purposes of TOSIC planning. 
Indianapolis Power & Light Company 3-1 Burns & McDonnell 
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transmission), Table 3<2 includes the detailed oounts of the breakers and power transformers of the 

distribution and tnmsmissron voltage levels. The power trimsformers arc categorized using their low· side 

voliages. 

B.2kV Sl4 133 
34.5 kV 164 12 

1,094 207 

13& kV 229 10 

345 kV 36 0 

Totai Tnmsmissk,n 265 IO 

3.2 Circuits or linear Assets 

'The Asset Risk lVkldci includes underground and overhead Hneat assets for transmission and primary 

Secondary cable was not included in the Asset Risk ModeL Table shows a srnn1nary of the 

miles oflfoear assels included in the Asset Risk Mi..x!eL Jt shnuld be noted that the table provides circuit 

miles (l .e. l mi le -0f single phase l mile of i'>'lO phase "" l mile of three phase), not miles ot' ccmductor 

wite or cable. 

Transmisskm and Sub-Transmission i.ns 
OverhiN:id Pdmary Dlstril:mtion 3,677 

Underground Primary Distdbutfon 

Total 

sections describe ln more detail hnw the sections are generated. Table 3,4 provides a summary of the 

number of undergrmmd and T&D overhead {OH) sections in !he Asset Risk Mod(,L Modeling the drcult 

assets at this level a!lows for !he identitkatlon of hlglwisk Spt:mslsegmrents and cnmparison ,tt tbe 

span and segment ievel across all circuits as o:ppcised to a circuit by circuit comparisrnt. It should be noted 
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that distribution circuits have a wide range of asset ages dependent on system growth and circuit re-

configurations. In some instances, the mainline or backbone of a circuit may be relatively young but the 

ties or laterals are much older because those laterals were moved over to the new circuit backbone when it 

was built to balance system load. Modeling at the span/segment level provides the necessary granularity 

circuit by circuit to identify the specific high-risk portions of a circuit to replace. 

Table 34: Toste Linear Asset Summary 

Cirt'uh 
As~ct 'f.\P~ Sectimt:~ ,ecthm Mites 

Underground Sections 57,981 3,977 

T&D OH Sections 160,194 4,387 

Total 218,175 8tl64 

3.2.1 Underground Sections 

Underground sections are defined by IPL' s OIS application. Bums &; McDonnell used IPL• s GIS 

application asset hierarchy for the underground system to generate the underground sections. IPL 's GIS 

application identified these sections based on their beginning and end points, which are typically 

manholes, vaults, distribution circuit transformers, or other structures. 

3.2.2 T&D Overhead (OH) Sections 

While the T&D OH system is made ofup 

several types of assets (poles, towers, and 

wires), the Asset Risk Model defines an 

overhead linear asset as a single pole/tower (i.e. 

vertical structure) and the length of the wire(s) 

from the structure attachment to the spot just 

before attachment to the next structure. While 

circuits are electrically separated, many are 

connected physically through the pole/tower 

(i.e. double or even triple circuits on a single 

vertical structure). Figure 3-2 illustrates this 

approach where a T &O OH Section is a single 

asset in the Asset Risk Model. 

The calculation of risk for each T&D OH 

Section is the sum of the risk of its parts, the 

Indianapolis Power & Light Company 

Figure 3-2: T&D OH Section Example 

3-3 Burns & McDonnell 
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pole or tower and the associated wires (transmission or primary). Table 3-5 provides a summary of the 

asset base for the T&D overhead section. Every asset is assigned to one of the t 60, 194 T&D OH 

Sections. 

Table 3-6: Circuit Asset Type Counts 

_1Jsset Type l nits Count 
- ---- - -

Towers count 4,065 .... --- =-"""-'"">. ~---~-= 
Wood Poles count 138,256 

Transmission Conductor circuit miles 1,135 

Primary Conductor circuit miles 7,653 
- > ~--"-""""'=~ 

IPL's system comprises various conductor configurations, as illustrated in the Figure 3-3. Each of these 

configurations represents the type of T&D OH Sections in the Asset Risk Model. While there are dozens 

of other configurations, the configurations illustrated below generally characterizes most of IPL's system. 

The configurations include single or double circuits (even triple circuits), two phase or single phase, as 

well as configurations of both transmission/sub-transmission and distribution. Static and neutral wires 

have been excluded from the figure. 

Figure 3-3: T&D OH Section Configurations (Front View) 
• • 

Indianapolis Power & Light Company 

• • 
• • 

3-4 

• 
• 
• 

Burns & McDonnell 
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Table 3-6 includes a smnmary of the most prevalent types of T&D OH Sections as well as the port.ion of 

the system that is made up of each type of section, 

1-,;;,;:;,.::;,.,..:..c....:__...:::.....,=:::.;;;..------4---L,,._5_44_. ------········--·~-

13.2KV-2 base 

138 KV- tower 
13.2 KV+ 13.2 KV 

34.5 KV 
345 KV+ 13.2 KV 

138 KV+ 133KV 

Other 

Total 

406 
220 

H4 

lll 
l(H 

89 
62 
55 

299 

2.6°1& 
2.5% 
2.3% 

1.2% 

6.8% 

lt should be noted that Table .3-6 and Table 3-4 show the total nu111ber of section miles whereas Table 3-3 

shows the number of circuit miles. As such, Table 3-6 and Table 3-4 show fewer 1niles due tn sevetal 

sections including double or even triple circuits, 
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The "Do Nothing' or 'Run~to--Failure' scenario quantifies the increase in risk that IPL carries over time if 

proactive replacements are not made. This approach involves allowing the assets to age over a 7~year 

period without replacements. This scenario establishes the baseline to compare the risk reduction for the 

various investment scenarios outlined in Section 5.0. This approach is appropriate because few utilities, 

including IPL, have a long~term (S to 10 year) baseline for capital improvements with specific projects. In 

the absence of an status quo alternative baseline scenario, the 'Do Nothing' scenario is an appropriate 

baseline to compare other scenarios. 'Do Nothing' scenarios are routinely used to perfonn analysis such 

as that presented in this report. 

A key tool to visualize and understand risk is the risk grid/matrix. also known as a heat map. Figure 4-1 

provides the risk grid framework used throughout the rest of the report with LOF on the vertical axis, and 

COF on the horizontal axis. It should be noted that the probabilities on the vertical axis comprise the 

likelihood of failure over a 1 0•year period. 

'S Very High-5 

1 P! High-4 
j i Moderate • 3 
J u. Low-2 
:, 

Remote-1 

80%+ 

60%-80¾ 

40%-60% 
20%-40% 

0%- 20% 

Figure 4-1: Risk Grid Framework 

Risk Matrix 

Verylow-1 Very High- S 

Consequence of Fallure 

Using this visualization tool, asset counts or. alternately, risk scores associated with those asset counts are 

provided for each of the 25 boxes. As described in more detail in Section 5.0, the location of an asset 

within the risk grid provides guidance into the type of risk mitigation strategy necessary. 

4.1 Assumptions 

The analysis assumes the following: 

"' Assets will be subject to nonnal ageing over the seven years 

.. COF ratings remain unchanged over the analysis period 

Indianapolis Power & Light Company 4-1 Bums & McDonnell 
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• ln the modeling scenario, any repairs done to an asset would restore it to service but would leave 

the age and service life unchanged 

► No new assets are added into the scenario during the 7-year analysis 

4.2 High-Risk Region 

As mentioned throughout this report, one of the key purposes of risk.based planning for IPL is to manage 

high-risk assets. IPL identified assets in the 2x2 box located in the upper right-hand comer of the risk grid 

as high-risk assets, as shown in Figure 4-2. This defined area is also known as the High-Risk Region. This 

region contains assets with either a high or very high COF and LOF. Section 5.2.2 outlines the approach 

utilized to manage the risk in this region. The 'Do Nothing' results below highlight the number of assets 

in this region as well as the risk in this region compared to that of the whole system. 

Figure 4-2: Heat Map High-Risk Region 

Risk Matrix 

Remote-1 

VeryLow-1 Moderate-3 Very High-5 

Consequence of Failure 

4.3 'Do Nothing' Risk Assessment 

The 'Do Nothing' risk assessment results are presented according to the two key asset bases in the Asset 

Risk Model, substations (asset count based) and circuits (aggregate of the total circuit miles). The 

combined risk profile results over the 7 years are provided in Section 4.4. 

4.3.1 Substations 

Figure 4-3 shows the 2019 'Do Nothing' heat maps for the 1,690 substation assets. As shown in the heat 

map, there a.re 244 assets in the High•Risk Region, representing approximately 14 percent of the asset 

base. As outlined above, these assets are prioritized for mitigation. The figure also shows that most of the 

assets are in the Moderate to Very High consequence range of the risk grid. The total risk score for the 

1,690 substation assets is approximately 320,000. This number is calculated by summing the risk score 

for every asset where risk is the product of the asset LOP and COF. The total risk for 244 assets in the 

High~Risk Region is approximately 127,000, or approximately 40 percent of the total substation risk. The 

Indianapolis Power & Light Company 4-2 Burns & McDonnell 
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High-Risk Region accounts for 14 percent of the substation asset base. but 40 percent of the substation 

risk in 2019. 

.. 
JI.---
•!-------
~ I.ow-

Remote-

Figure 4-3: 2019 substation Anet Count Heat Map 

2019 'Do Notlllftl' Risk Profile 
AsletCount 

244 assets, or 18, In High-Risk Region. 

Figure 4-4 shows the heat map in 2026, 7 years later. Since consequence is asswned to remain constant 

over time, the assets move up the risk grids to higher likelihoods of failure over the period. while keeping 

constant the number of assets included in each consequence category. The figure shows 411 assets, 

approximately 24 percent of the substation asset base, in the High-Risk Region. an increase of 167 assets, 

from 244 to 411, over the 7-year period. That is an increase in the amount of assets within the High-Risk 

Region of approximately 68 percent. 

Figure 4-4: 2028 SUbatatlon Anet Count Heat Map 

2026 'Do Nothlftl' Risk Profile 
AaetCount 

411 assets, or 24%, in Hl1h-Rlsk Region. 

Total 
200 

Thetotal risk for the 1,690 assets in Figure4-4 is approximately 412,000. That is an increase of 

approximately 29 percent over the 7-year period. The total risk for the 411 assets in the High-Risk Region 

Indianapolis Power & Light Company Bums & McDonnell 
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is approximately 212,000, or approximately 51 percent of the total 2026 substation risk. Over the 7-year 

period, the substation risk level in the High-Risk Region increased from 40 percent in 2019 to 51 percent 

in 2026. In 2026, the High-Risk Region accounts for 24 percent of the substation asset base but 50 

percent of the substation risk. 

4.3.2 Circuits 

This section shows similar results to those in the substation section above. While circuit assets are 

modeled at the section level, for representation within the heat map the spans have been aggregated to the 

circuit level and then normalized on a per circuit mile basis to avoid biasing the results for longer circuits. 

The reason for this approach is the nature of the asset base, distribution assets are critical or strategic on a 

collective basis, not on an individual basis like many of the substation assets. 

Figure 4-5 shows the 2019 'Do Nothing' heat maps for circuits. A circuit's location on the LOF axis is 

based on the weighted average of the LOP scores for all the sections on the circuit. As an example, the 

218 circuits in the Moderate LOF include a section in each of the LOP categories but average out to a 

Moderate. As shown in the heat map, most of the circuits are in the Moderate to Very High consequence 

region of the grid and Low to Moderate regions of the likelihood categories. The total 2019 risk for the 

628 circuits is approximately 3,316,000. This score is calculated by summing the risk: score for all 

underground and overhead T&D sections for all circuits. 

The total risk for 47 circuits in the High-Risk Region is approximately 346,000, or approximately 10 

percent of the total circuit risk. The High-Risk Region accounts for 7 percent of the circuit asset base, but 

10 percent of the circuit risk in 2019. 

'S Very Hi h - 5 

g ; High-4 

!! i Moderate • 3 
.I ~ Low-2 
:.:J 

Figure 4-5: 2019 Circuit Count Heat Map 

2019 'Do Nothing' Risk Profile 

Very Low-1 

Indianapolis Power & Light Company 4-4 
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Figure 4-6 shows the heat map in 2026, 7 years later. Since consequence is assumed to remain constant 

over time, the circuits move up the risk grids over the period, while keeping constant the number of 

circuits included in each consequence category. The figure shows 147 circuits, approximately 23 percent 

of the circuit asset base, in the High-Risk Region. An increase of 100 circuits over the 7 ~year period. That 

is an increase in the amount of circuits within the High-Risk Region of 213 percent. 

The total risk for the 628 circuits in Figure 4-6 is approximately 4,065,000. That is an increase of 

approximately 23 percent over the 7-year period. The total risk for the 147 circuits in the High-Risk 

Region is approximately 1,485,000, or approximately 37 percent of the total 2026 circuit risk. Over the 7-

year period, the circuit risk level in the High-Risk Region increased from 10 percent in 2019 to 37 percent 

in 2026. In 2026, the High-Risk Region accounts for 23 percent of the circuit asset base but 37 percent of 

the circuit risk. 

Figure 4-6: 2026 Circuit Count Heat Map 

2026 'Do Nothing' Risk Profile 
Total 

5 

142 
264 
173 

Remote•l 

Ve 
Consequence of Fallure per Mlle 
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4.4 'Do Nothing' Seven Year Risk Profile 
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Figure 4-7 shows the total risk score profile for both the substation and circuit assets for the 'Do Nothing' 

scenario from 2019 to 2026. As the figure shows, total system risk increases by approximately 23.1 

percent over the 7-year planning period. 

Figure 4--7: 'Do Nothing' Risk Forecast. 2019 to 2026 

3,636 
3,758 3,879 4,000 

4,121 

2019 2020 2021 2022 2023 2024 202S 2026 
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5.0 INVESTMENT SCENARIO RESULTS 

5.1 Overview 

tPL utilized a risk~hased planning approach to prioritize investment in the T&D system. This sec!km will 

present the investment case scenarios utilized ill the TDSIC business case evaluation, The 'Do Nothing' 

approach (Section 4J)) serves a~ a baseline for calculating risk reduction benefit. The inve&t111ent sc.en.-1do 

results iticlude 1he capital outlay in each, the risk before and after investment, and the business case 

summary. 

'Three different l!tvestment approaches were nmdelccl within the Asset Risk Model 10 caiculaic the 

resulting risk: reduction benefit and understand if any assets sti!I exccedeu lPt 's risk Wlerance levels. 

three scenarios are: 

IPL Seven~ Year TDSIC Risk-Based Scenariv flPL TDSl(: R.isk-13Iised Scenario) This 

investn1ent case reli:es on the Asset Risk Model and invests capital to repla<.::e hig!Hi~k assets and 

rmixhn1zt1 risk reduction benefit per dollar invested. 

.. LOF 4 Scenario - This investn1ent scenado uses m1 asset's expected 1·emaining li fc to prioritize 

investments and replace, over the 7-year pi::riod, an assets th11t faH within the LOF 4 (High) and S 

(Very High) ca.te,gories in 2026, In other \V•'..lrds, the Asset Risk Model re-places any a.¼set that has 

a LOF above 6(1 percent This scenario docs n<'lt consider asset consequence. 

► LOF 5 Scenarlo = This investment scenario uses an asset's expected remaining life to prl.oritize 

investments and replace, over the 7-year period, an asseti, that faJl within the LOF 5 (Very High) 

category h1 2026, Jn other \vords, the Asset Risk Modt?l replaces any asset that has a LOF ahovt~ 

4 scenario. 

the LOF 5 scenario nctmpts n101l'! risk lowering the required investment. 

Risk-Based Scenario lndudes risk results and investment levels for the fol!trwing plnns of IPL 's 

TDSIC Plan; 

.-- Substation Assets Replacement 

,. Circuit Rel:mikls 

» 4kv Conversion 

,- XLPE Cable Replacement 

,. Remote 8nd ,, llreaker Relay/Upgrades 
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5.2.1 4kv Conversion, XLPE Cable Replacement, and Remote End - Breaker 

Rela,y Investment Plans 

Some systems within IP'L \s asset base require coordinated investment plans for execution. .For instance, 

the conversion of a 4 kV system to 13.2 kV requires a detailed plan for when ea<:h cirouit and Slibstiition 

can be retired and cut~over to the new l 3 .2 kV system. IPL has developed these plans for three such asset 

bases: 4 kV conversion to 132 kV, replacement, offue. unjacketed direct bury cable, 11nd remote end -

breaker relay upgrades project 

The Asset Risk Model is utilized to calculate the expected risk reduction of the.~ three plans. The Asset 

Risk Model schedules the assets for retirement or replaceme,r1t within each of these plans based on the 

year that IPL designated. AU three investment scen$'ios outlined above adopt the plans for these three 

plans and reflect the same capital investment and risk reduction levet 

6.2 •. 2 IPL TDSIC Risk..Sased Scenario Approach 

The IPL TDS IC Risk~Based Scenario utilized a risk-based plarm.ing approach to identify and prioritize the 

a..'!Sets for replacement ba,,;eo on the overall budget level. Two main goals of the risk-based plmmit1$ 

approach for fPL. as mentioned, are: 

I. Identify high~riskassets and eshiblish a plan to manage the risk. 

2. Identify the highest rislk reduction per dollar invested for the system. 

Figt1re 5-1 is a guide for managing risk based on an asset's placement within the risk grid, Assets in the 

top-right of the grid are high-risk The risk is managed by replacemenl of the asset Assets In the bottom 

right of the risk grid are high consequence but are relatively healthy. The strategy for these assets is to 

monitor how their health changes over time. For tire asset$ in the middle to the top ieft of the risk grid an 

ecooomk basoo strategy is employed for managing risk. This meant that assets can be chosen for 

replacement based on available funds and capital efficiency. 
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Figure 5-1: Risk Management Approach 
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Any asset with a LOF of High or greater (LOF 4?:: 4) and COF of High and greater (COF 4 ~4) is a high

risk asset and required action to manage the risk. Figure 5-2 shows this region, referred to here as the 

High-Risk Region. In general, assets in the High-Risk Region are targeted for replacement within the 7-

year period. 

Figure 6-2: High-Risk Region 

Risk Matrix 

Remote-1 

Verylow-1 Very High· S 

Consequence of Failure. 

With the identification and prioritization of the assets in the High-Risk Region, the Asset Risk Model then 

prioritizes investment selecting assets with the highest risk reduction per dollar invested from the Risk

Investment Efficiency Region. This approach aligns with the second of the two goals of lPL's risk-based 

planning approach for TOSIC noted above. Figure 5-3 and Figure 5-4 show this region substation and 

Indianapolis Power & Light Company 5-3 Burns & McDonnell 
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circuit uset bases, respectively. The larger region for the circuits' asset base is due to the nature of how 

circuit assets are replaced and the potential for risk reduction benefit from a consequence of failure 

perspective on some of the conductor types. If the area was not expanded for circuits this benefit would 

not have been realized. 

FlguN 1-3: Risk-Investment Efficiency Region for Subetations 

Risk Matrix - substations 

Conse uence of Failure 

FlguN M: Risk-Investment Efficiency Region for Circuits 

Risk Matrix- arcults 

Additionally, IPL used several other factors and constraints enumerated in the smnmary below to identify 

and prioritize assets for replacement to create an executable TOSIC Risk-Based Scenario. In summary, 

assets were identified and prioritized for replacement based on the following: 

► Overall Asset Risk, specifically those assets in the High-Risk Region. 

► Risk reduction per dollar invested capital efficiency metric. 

► Internal and extemal resources available to execute investment by asset class and by year. 

► Lead time for engineering, procurement, and construction (e.g. large transformers). 

► MISO and other agency coordination. 

► Asset bundling into projects for work efficiencies. 
Indianapolis Power & Light Company 5-4 Bums & McDonnell 
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► Asset replacement coordination (i.e. asset A before asset B. asset Y and asset Z at the same time}. 

► Asset condition and health. 

5.2.3 LOF 4 Scenario Approach 

The LOF 4 Scenario is intended to provide a benchmark scenario that represents the risk reduction 

achieved by proactively replacing old assets, regardless ofCOF. The LOF 4 Scenario identifies assets for 

replacement based expected remaining life for the asset. Specifically, the LOF 4 Scenario replaces all 

assets with a LOF greater than 60 percent, top two rows, by 2026 as shown in Figure 5~5. Based on the 

figure, the LOF 4 Scenario will replace 424 substation assets over the 7-year period. Within the 7•year 

period assets are bundled by substation and circuit and prioritized for replacement based on the LOF. 

Figure 5-6: LOF 4 Scenario - Targeted Asset Replacements 

2026 'Do Nothing' Risk Proflle 
Total 
200 
224 
528 

Ve 
Consequence of Failure 

424 assets replacements in LOF 4 Scenario 

The same approach ls applied for the circuit assets. Any circuit segment in the LOF 4 or 5 categories by 

2026 is scheduled for replacement using the same bundling approach described above. For the LOF 4 

Scenario, 2,852 miles (or 99,233 segments), out of a total of 8,364 miles (or 218,175 segments), are in the 

LOF 4 or 5 categories. The LOF 4 Scenario replaces approximately 34 percent of the system miles or 45 

percent of the system segments. It should be noted that this scenario only replaces the segments on all 

circuits in the LOF 4 or 5 categories, not the entire circuit. 

This scenario does not consider many of the other factors and constraints of the IPL TOSIC Risk-Based 

Scenario noted in Section S.2.2 above. Section 5.4 shows the results of the investment profile, heat maps 

post investment, and business case summary chart. It should be noted that this scenario assumes IPL can 

execute this level of work over the 7-year period. Further, while the IPL TDSlC Risk-Based Scenario 

includes a high-level schedule coordination effort, the LOF 4 Scenario does not. 

Indianapolis Power & Light Company Burns & McDonnell 
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The LOF 5 Scenario is intended to provide a second benchmark scenario that represents the risk reduction 

achieved by proactively replacing old assets, regardless of COF. The LOF 5 Scenario is like the LOF 4 

Scenario in that assets are identified for replacement based on expected remaining life for the asset In 

contrast, the LOF 5 Scenario replaces all the assets by 2026 that have a LOF greater than 80 percent, 

whereas the LOF 4 Scenario uses a 60 percent threshold for LOP. 

Figure S--6 shows that the LOF S Scenario includes the replacement of200 substation assets, On the 

circuit side, the LOF 5 Scenario includes the replacement of 1,762 miles (or 64,628 segments), out ofa 

total of 8,364 miles (or 218,175 segments). The LOF S Scenario replaces approximately 21 percent of the 

system miles or 30 percent of the system segments. It should be noted that this scenario only replaces the 

segments on all circuits in the LOF 5 category, not the entire circuit. 

Figure 5-8: LOF 5 Scenario - Targeted Asset Replacements 

2026 'Do Nothlns' Risk Profile 
Total 
200 
224 
528 

Ve 

200 asset replacements in LOF S Scenario. 

As noted above. this investment scenario replaces the 4 kV and unjacketed underground assets per the 

plans established by IPL. This scenario does not consider many of the other factors and constraints of the 

IPL TOSIC Risk-Based Scenario noted in Section 5.2.2 above. Section 5.3 shows the results of the 

investment profile, heat maps post investment, and business case summary chart. It should be noted that 

this scenario assumes IPL can execute this level of work over the 7-year period. Further, while the IPL 

TOSIC Risk-Based Scenario includes a high-level schedule coordination effort, the LOF 5 Scenario does 

not. 

Indianapolis Power & Light Company Burns & McDonnell 
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This St,;et:ion shows the ittvestment plan, risk heat maps am investment, and business case summary 

results for the IPL TOSIC Risk-Based Scenario. The approach to ~le<:ting the assets and prioritizing for 

replacement is outlined in Section S.2.2 above. 

5.3.1 JPL TOSIC Rlsk .. eased S<:.enario lnvest.ment Re-stdts 

Table 5-l show1, the asset replacement schedule throughout the 1~year TOSIC period for the IPL TDS-lC 

Risk-Based Scenario. 1n total, there are &25 substation asset replacements or retirements and 1,291 

section miles of circuits replaced or retired. 

Tab!& 5,.-1: Investment Scenario Replacement Schedule 

. Power Transformer 
Breaker 99 114 39 
Batte 11 15 10 6 s 9 

Trans +SutJ-..T 0 0 0 0 0 0 ....... ···········. 

OH • T&O Section 52 84 95 14 Sl 72 
UG Primary l.09 109 109 :109 109 109 

Table 5~2 shows the 7-year total investment by Projec..1: Plan category for the asset repuice-mentsiind 

retirements shown above. 

Nominal 
Project Plan $mHHons 

4kv Conversion $9U) 
XIPE Cable Replacement $86.2 

Remote End- Breaker Relay/ Upgrades $21~0 

Substation As-sets Rep13ce01ent $248.1 

Circuit Rebuilds $298.7 

704 

85 

0 

52.7 
764 

Figure 5~7 displays the annual capital investmen.t profile of the IPL TDSlC Risk~Bmd &enarlo totaling 

$146 million, The annual variablHty is driven by the bundling of as~ts into projects. The numbers in the 

chm include investment for the 4 kV conversion, i;mjacketed replacement plan. breaker remote end and 

relay project, and the 3..'\Set replacements identified by the Asset Risk Model. The spend levels for the 

substation asset replacements and circuit upgr.tdes are based on IPL technical internal limits- over the 7-

yeru: period. 
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Figure 5-7: IPL TDSIC Risk-Based Scenario Investment Profile 
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5.3.2 IPL TOSIC Risk-Based Scenario Risk Results Summary 

Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure S-8 and Figure 5-9, show the heat maps in 2026 

after investment for substations and circuits respectively. The total asset and circuit counts in the figures 

differ from those in Section 4.3 because of the 4 kV conversion asset retirements. 

For the substation assets, IPL's TOSIC Risk-Based Scenario replaces or retires all the assets in the High~ 

Risk Region, it also captures many of the assets immediately outside of the High-Risk Region. The 

resulting substation system risk in 2026 from the scenario is approximately 147,000, 64.4 percent 

decrease in risk compared to the 2026 'Do Nothing' scenario. 

For the circuit asset base results, shown in Figure 5-9, the resulting system risk in 2026 is approximately 

2,692,000, 33.8 percent decrease in risk compared to the 2026 •0o Nothing' scenario. Further the plan 

removes 124 circuits from the High-Risk Region leaving 23 circuits. Compared to the 2026 'Do Nothing' 

scenario the plan reduced risk in the High-Risk Region by 93.6 percent to an overall risk level of 

Indianapolis Power & Light Company 5--8 Burns & McDonnell 
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approximately 95,000. It should be noted that IPL's technical execution limit over the 7 years does not 

allow them to replace all the sections in the High-Risk Region, causing 23 circuits to remain in the High

Risk Region after 2026. As discussed above, COF typically remains constant over time, but for some 

asset classes the COF does change with a near 'in-kind' replacement. In the case of the circuit upgrades, 

some wire types (covered conductor) consequence scores decreased with the replacement to the new 

equipment standard (bare conductor). This is the reason for circuits moving to lower COF categories. 

Figure 5-8: 2026 Substation IPL TOSIC Risk-Based Scenario Asset Count 

2026 Investment Plan Risk Profile 
Asset Count Total 

1 
1 

186 

271 

Ve 

Figure 5-9: 2028 Circuit IPL TOSIC Risk-Based Scenario Circuit Count 

2026 Investment Plan Risk Profile 
Total 

3 

20 

183 

VeryLow-1 

5.3.3 IPL TOSIC Risk-Based Scenario Business Case Summary Results 

Figure 5. 10 shows the overall business case comparing risk reduction to invested capital for the IPL 

TDSIC Risk•Based Scenario. 

Indianapolis Power & Light Company 5-9 Burns & McDonnell 
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Figure 5-10: IPL TOSIC Risk-Based Scenario Capital Investment vs. Risk Profile 
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The following highlights some of the main business case points for the IPL TOSIC Risk-Based Scenario: 

► Total risk reduction by the end of2026 (year 7) of36.6 percent. 

► Replacement or retirement of82S substation assets ($285 million} and 1,291 section miles of 

circuits ($461 million) for total for investment in capital of $746 million. 

► Mitigation of all substation asset risk in the High-Risk Region. In the High-Risk region, 40 

circuits remain due to IPL's technical constraints for circuit upgrades over the 7-year period. 

► For every million dollars invested, risk is reduced by 2,196 risk points. 

5.4 LOF 4 Scenario Results 

This section shows the investment plan, risk heat maps after investment, and business case summary 

results for the LOF 4 Scenario. The approach to selecting the assets and prioritizing for replacement is 

outlined in Section 5.2.3. At a high level, the LOF 4 plan replaces all assets with a LOF of 60 percent and 

greater. 

Indianapolis Power & Ugh1 Company 5-10 Burns & McDonnell 
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Figure 5-11 displays the annual capital investment profile of the LOF 4 Scenario totaling $1,511 million. 

The numbers in the chart include investment for the 4 kV conversion, unjacketed replacement plan, 

breaker remote end and relay project, and the asset replacements identified by the Asset Risk Model. 

Substation total spend is approximately $206 million, while total spend for circuits is approximately 

$1,306 million. In total, there are 488 substation asset replacements or retirements and 3,136 section miles 

of circuits replaced or retired. Based on IPL• s and external contractor's execution capacity, the plan is 

likely executable on the substation side, however the circuit plan is likely not executable. 
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5.4.2 

Figure 5-11: LOF 4 Scenario Investment Profile 
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LOF 4 Scenario Risk Results Summary 
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Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure 5-12 and Figure 5-13, show the heat maps in 2026 

after investment for substations and circuits respectively. The total asset and circuit counts in the figures 

differs from those in Section 4.3 because of the 4 kV conversion asset retirements. With the significant 

higher asset replacement levels, especially for the circuit assets, the total risk reduction is significantly 

Indianapolis Power & Light Company Bums & McDonnell 
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more than the IPL TOSIC Risk-Based Scenario. The total risk of the substation asset base after 

investment is approximately 2 t 4,000 and approximately 2,159,000 for the circuit asset base for a 

combined system risk of 1,473,000 post investment. This is a decrease in risk compared to the 2026 'Do 

Nothing' scenario of 41. t percent and 69 .0 percent for substations and circuit, respectively, and 67.1 

percent overall. 

Flgunt 1-12: 2021 SUbatatlon LOF 4 lcenarlo A.Net Count 

20Ze Investment PIM Risk Profile 
AsletCount 

0 assets, or 0%, in High-Risk Re1lon. 

Figure 1-13: 2021 Circuit LOF 4 Scenario Circuit Count 

2DZI Investment Plan Risk Profile 
Circuit Count 

0 drcults, or 0%, In Hilh•Rlsk Region. 

1.4.3 LOF 4 Scenario Bualnea• C•• Summary Results 

Total 

Total 

0 

Figure S- t 4 shows the overall business case comparing risk reduction to invested capital for the LOF 4 

Scenario. 

Indianapolis Power & Light Company 5-12 Bums & McDonnell 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 144 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 154 of 247 

Indianapolis Power & Light Company 
TDSIC Plan Filing 

IPL Attachment IJB-2 (Public) 
Appendix 8.3 

Page 52 of 58 

Figure 1-14: LOF 4 Scenario C8pltal Investment va. Rt.ac Profile 
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The following highli&Jtts some of the main business case points for the LOF 4 Scenario: 

► Total risk reduction by the end of 2026 (year 7) of 67.1 percent. 

► Replacement or retirement of 488 substation assets (approximately $206 million) and 3,136 

section miles of circuits (approximately $1,306 million) for a total investment in capital of 

approximately S l ,S 16 million. 

► No assets remaining in the Hilb-Risk Region. 

► Risk points reduced per million dollars invested of 1,988. 

5.1 LOF 5 Scenario Reaults 

I-
"" 
i -~ 
>C 

ij -5' 

i 

This section shows the investment plan, risk heat maps after investment, and business ease summary 

results for the LOF S Scenario. The approach to selecting the assets and prioritizing for replacement is 

outlined in Section 5.2.4 above. At a high level, the LOF S Scenario replaces all assets with a LOF of SO 

percent and greater. 
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Figure S-1 S displays the annual capital investment profile of the LOF S Scenario totaling $999 million. 

The numbers in the chart include investment for the 4 kV conversion, unjacketed replacement plan, 

l,reaker remote end and relay project, and the asset replacements identified by the Asset Risk Model. 

Substation total spend is approximately $122 million while circuit total spend is approximately $877 

million. In total, there are 328 substation asset replacements or retirements and 2,332 section miles of 

circuits replaced or retired. While the plan is executable on the substation side, the circuit plan is likely 

not executable. 

Figure 1-1 &: LOF 8 Scenario Investment Profile 
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5.5.2 LOF I Scenario Risk R•ults Summary 
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Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure 5-16 and Figure 5-17, show the heat maps in 2026 

after inves1ment for substations and circuits respectively. The total asset and circuit counts in the figures 

differs from those in Section 4.3 because of the 4 kV conversion asset retirements. With the significant 

higher number of asset replacements, the total risk reduction is significantly more than the IPL TOSIC 

Indianapolis Power & Light Company S-14 Bums & McDonnell 
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Risk~Based Scenario. The total risk of substation asset base after investment is approximately 265,000 

and approximately 2,137,000 for the circuit asset base for a combined system risk of 2,402,000 post 

investment. This is a decrease in risk compared to the 2026 'Do Nothing' scenario of35.6 percent and 

47.4 percent for substations and circuit, respectively, and 46.4 percent overall. 

Figure 5-16: 2026 Substation LOF S Scenario Asset Count 

2026 Investment Plan Risk Profile 
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Figure 5-17: 2026 Circuit LOF 5 Scenario MIies Count 

2026 Investment Plan Risk Profile 
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For the substation asset base, before investment, the High-Risk Region included 411 assets (Figure 4-4) 

with a total risk score ofapproximately 212,000. After the LOPS Scenario, 159 assets remain in the 

High-Risk Region. Those 159 assets have a risk score of approximately 57,000. The Risk-Based Scenario 

replaces all substation assets in the High-Risk Region. Figure S-17 shows that the LOF 5 Scenario 

removes most of the circuits from the High-Risk Region. 

Indianapolis Power & Light Company Bums & McDonnell 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 147 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 157 of247 

5.5.3 LOF 6 Scenario Business Case Summary Results 

Indianapolis Power & Light company 
TOSIC Plan Piling 

IPL Attachment BJB-2 (Public) 
Appendix 8.3 

Page 55 of 58 

Figure S· 18 shows the overall business case comparing risk reduction to invested capital for the LOF 5 

Scenario. 

Figure S-11: LOF 5 lnvNtment Plan C.pltal lnv..tment vs. Rl9k Profile 
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The following highlight some of the main business cue points for the LOF 5 Scenario: 

► Total risk reduction by the end of 2026 (year 7) of 46.4 percent. 

► Replacement or retirement of 328 substation assets (approximately S 122 million) and 2,332 

section miles of circuits (approximately $877 million} for a total investment in capital of 

approximately $999 million. 

► t 59 substation assets and S circuits remain in the High-Risk Region. 

► Risk reduced per million dollars invested of 2,076. 
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Figure 5-19 summarizes the three investment plan business cases. The figure is a summary and 

comparison of the results shown above in Sections 5.3, 5.4, and 5.5. The red line represents the 'Do 

Nothing' risk results while the green line represents the 2026 risk score of each scenario investment plan. 

The blue bars show the total 7-year investment for each scenario. The orange box shows the risk 

reduction per million dollars invested, a measure of the investment scenarios capital efficiency. 

Figure 5-19: Scenario Risk and Investment Summary Results 
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The figure and sections above show the foJlowing: 

► The age-based investment scenarios LOP 4 and LOF 5 require more capital investment than the 

IPL TOSIC Plan scenario, $765 million and $253 million more for LOF 4 and LOF 5 scenarios, 

respectively. 

► The IPL TOSIC Plan has the highest risk reduction efficiency of 2,196 

► The IPL TOSIC Plan scenario replaces all the substation assets in the High-Risk Region. While 

the IPL TDSJC Plan does not remove all the circuits from the High-Risk Region. this is due to 
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technicai execution constraints. ·rhe LOF 4 plan removes aH th,i substation assets frnm the High• 

Risk Region while the LOF S plan stm has J 59 assets. The LOF 4 and LOF 5 sctmarfos remove 

all or nearly all th;.! circu1t,; from the High-Risk Region. 

.. The lPL TOSIC Plan incorporates the other factors and <>onstrnints identified in Section 5~2 (e.g. 

project coordination, MlSO outages, contractor Umlts) to execute investments over the 7~year 

r,eriod. 

While the LOF 4 ,md LOP 5 scenarios have more risk reduction than the IPL TDSIC Plan 

scenario, they come at a significantly higher cost and lower risk reduction per dollar invested. 

The LOF 4 and LOF 5 scenario capiiul efl1dencies (!, 988 and 2,076, .respettively) are less than 

that oftbe IPL TDSlliC Phm (Z, 196), 

As discussed throughont the report, IPL utilized a risk-based planning approach in creating a 

TDSIC capital plan with the goal of managing high-risk assets and providing eC{)nomk: risk reduction. 

·rhc IPL T'DSIC plan manages the risk with aU the a<,sets in the High-Risk Region up to IPL's technical 

executable constraints, while achieving the highest c.apitat efficiency and spending less than the LOF 4 

and LOF 5 scenarios. 

5-4 
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During Q4 2018 B1ack &Veatd1 v,•as commissioned by• Indianapolis Power & LJght {"IPL") to 
conduct an inspection and review of the IPL Transmission and Distribution Systei:n Asset Risk 
Moder (''Risk Model") that was developed by Bums & McD(mnell ("BMcD"). This .model is a MS 
Excel-based planning and dlagnostk tool. !PL uses the Rlsk Mode} to pararneterize, gauge and 
measure cert.iJn risk attributes retated t,) the IPL transmission and Distribution e,&ti") system. 
This model ls the joint property of BMcD and IPL. IPL commissioned BMd) to assemble IPL 
transmission am! distribution system asset data, Inspect and format the data and apply it to the 
Risk Model. BMcD and IPL developed input assmnptlons required by the model that relate to asset 
failure impacts and ,:ithervarlous parameters characterizing the likelihood of asset failures. 

the purpose ofthls memorandum is to explain Black &Veatdi's review of the Risk Model and 
provide Black& '\l'eatch's observations about it IPL requested that Black & Veatch inspect and 
revfew the Risk Model for general soundries.s ill relation to certain practke norms, inspect the 
Inputs that have been used, and tn validate that the model yields reason:&hle outputs given the 
n,Hure of the applied lnfnJts.i 

Qua Ufications 
!PL selected Black & Veatch to perform this nwiew because of Black & Veatch's independence in 
this matter and its asset 111;;1Mlttenuntt consulting practice qualifications and capabilitJt~s in generaL 
Black & Veatch also bas :-pcdl1c experience related to the Indiana Transmission, Dlstributfon and 
Storage System Improvement Charge ("TDSlC''J pfan developrnent process and evaluation mmns 
assodated wrth it. 

Spedfica!Iy, Black & Veatch uses and deploys similar asset registry and risk models II'! its work with 
electric and gas utilitl.es for similar rl.sk attribute assessments that were conducted fot IPL by BMctt 
Black & Veatch is highly farnlliat with the use, construction and operation of asset registries and 
risk models. Black &: Vcatd1's consultants are iJlso leaders in applying industry practice norms 
related to ;_tsset management assessments. These involve application of the lnternatioiHtl 
Org.iniz:1tkm for Standardization ("ISO") sram:lards aml guidelines to gather and apply asset 
perfornia:m:e data and to 1neasure and quantify risk in relation to and arising from tbls data/ 
expertise in applying essential asset management practice norms greatly lnrluence the nature of the 
review. 

1 IPL requested that Black& Veatch and HMd) work co!l,1b,.1ratively to conduct this inspection and review of 
the Risk ModeL In fact, the succ.iss o!' this effort was only possible through the co!labomtkm. ofBMcD, IPL and 
Black & Veatch in this matter; 
1 Black & Veatch's ext<1nsrve experience includes asset management planning, capital priorlUzatil:m, asset 
failure analysis, risk assessment ushtg the I ntemational Organization for St,mdardizat.J()n standard for risk 
management (IS03t000), perfl:,rma11ce bei-1chma.i'kilig, maintenance optlniization, business piannlng, 
servi1;eability assessment, whole 11fo costing; operatiotml efficiency, International Organization for 
St:andunHzation standard for asset management maturity assessm11nL'> OS055001), business 
management, and infrastructure rehahmtation. 
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To ctmduct this Risk Model inspection and review, Black & Veatch carried out the frJllowing 
acthdties. The purposes of each 3ttivity is also described. 

l) inspected the MS Excel-based computer spreadsh(HJt Risk Model's ''architectme". This 
means th{3- structure of the spi-eadsheet mt)del and how parts of the tnodel interact to 
transJate inputs to outputs. 

2) Inspected certain formulas used in t!rn Risk Model through in person and web-based 
meetings. The inspections \Vern limited to fonnulas that BMcD considered non
pt<iprietary. Also, thls step was conducted on a sampling basis. For those fornm1as that 
vvere considered proprietary, Black & Veatch and BMcD discussed their purposm, and 
prh1ci:ples fot 'reasonablen1;ss', 

3) Inspected some data sets that were provided by IPL and then up1>lied within the Rlsk ModeL 
This too was conducted on a sampling basis. 

4·} Reviewed a set of Risk Model input ossurnptions, lnduding unit cost data, asset depredation 
curves frnrn I?L's 11rnst recent depredation study, and criticality cdteti,1 frmn lPL's Asset 
Manageme.nt system, This step was ccmducttid on a samp)jng has fa as weH, However, the 
most imp:acttul assumptions (in Black & Veatch's judgment) were Jnduded in this review, 

5) Inspected the assumptions that BMcD applied to the Risk Model that involve broad 
,:,djUstrnents to dass:es of data and/or <tther input assumptions. This cm1stitutes both 
informal or formal "rules" by the model analyst that ostensibly cotlld play a role in 
influencing the input data (and therefore final model evaluation outputs, and pQtentiaHy 
conduslons). This step. indudes the method used to adjust the actual asset ages to 
determine effective ages, and 'scodng appniadtes' for assessing the risk of asset dasses. 

6) Inspected the Risk M1Jdel resi1lts (Le,., outputs) in the form of tabular data and graphs. 

VMintgntf qn ofthe work was wJJ:£L{:!llldw:;&G tiet,tilf,fdau.cfitoJ'the Bi::i'li.Maitt!l, In fact, ln performing 
this work Black & Veatch i11speded the model, formulas, input assmnptio:m;, and data sets, fofi::nmal 
sampling tedrnirtues, and lnfonnal questioning nf BMcD model users. 

LPL commissi.oned Black & Watch to ptovidea on the soundness of the model (architt1cture, 
methods, data Inputs, computations, outputs) in relation to asset practice norms .1 and to identify 
and describe for reasonableness unexpected or uncommon element;; of the Risk Model in relation 
to generating outputs ( whlch in turn support the rendt1rlng of conclusions) regarding the risk 
attributes of the IPL T&D system assets. The s!x ( 6) activities identified above represent means 
towards these ends and are described forther in Table 3-'.L 
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WORf{AREA 

lnsp~edmsk: 
Model 
"arddteaure .. 

lns~cted d!Wl 
sew 

m•cted 
"rulf$"' that 
influen-0e modei 

OBJECTIVE 

Model architecture 
Inspected for 
oonrot'Tm:lnce with Asset 
Management norms (pet 
practtce norms In lndiana 
amt elsewhere and lSO 
3J000and 55000 
standal·ds} 

· ~·~d~p~l:ll~on~vv•: 
.forbr~ake.rs . '··· · 

lmpected data IPL 
provided to BMcD for 
completeness and to 
understand how BMcO 
modified source data3 fur 
the Risk Model 

Inspe®d mod'l'lrules 
t:l:nuugh rdce to race and 
web me:etings 

B&V model inspection of 
model architecture and 
core modules and 
essential functionality 

This included unit cost 
data asset depredation 
curv~s from lPt:s most 
recent depreciation study, 
com:lition data and 
scoring, and crlt'icality 
<rrlterla from tPL's Asset 
Management system. 

tllti~imi~4: , ) )<. · 
• W!ittOSti~l:a · .· 

'l'hls included: 
• infilling of mis:sing age 

data 
• etrective age 

adjustments 
• consequence offailun> 

st.'Orlng rules ==ttis~·~ ·te~n~l?htt~i, 

Indianapolis Power J, Light Company 
'l'DSIC Plan Filing 
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LIMl'I'A'I'IONS 

F<frnrnlas and model logic 
deemed as proprietary 
were verbally discussed 
onfywtth BMi;:D. 

iPrtSpne•~mt>4~1~. 
'not:J:t7ovided.·~•l:U.&•Att 
.Ve.t~~•spptd'iJCW~1D 
·dn~ bfJit•crjatlng. · 
U~llhood.of~urt1 ··· 
<:al&lhitions t'm"'b:r&kftrs 

Si~~~ pl"uprj~~\l' :·... .. 
· Inodd~~t)t\p:lltjvl~ 
tt,. . 

Since thl!: proprietary 
model was not provided 
to Black & Veatch, the 
model was· inspectl:Xl: 
through face to face and 
web meetings 

·ffl• tll.e: 11roprtet1tlj 
mode,{~~•tlilt1pto~ied'· 

;~ Bl1ckf4V~tclt ~e: 
• illoa~~.i~~d 
· tlimuib mceto ~.and 
webmee.ti~ 

11 Data Is tlften modified to addrn:ss erroro and gaps in the: data and to formatit and otherwlsl!! prepare it for use fn the model Often pocrr 
data is elimlruii:il'd for further use, Sometimes nwdelet$ u$e thil phra1>e • scrub the dm:a• w describe these sra1;s. Scrubbing t!te datil 
lmix-ove .. the !Mdel's quality by improving the i11tt;gn.ty ohbil data that Is ewntualty applied within the- model. 

3 
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4.0 Black & Veatch Review Method 

To perform this work Black & Veatch conducted several meetings with BMcD and IPL so the BMcD 
team members could explain to Black & Veatch how the Risk Model was developed, how the input 
assumptions were derived, how missing input data was infil1ed,4 how model formulas operate, and 
how results were gener.it:ed and interpreted. 

Because of the proprietary nature of the Risk Model, Black & Veatch was not provided a copy of the 
Risk Model for independeltt auditand review. Rather, during the 1nAaet!ngs BMcD demonstrated 
and discussed the model in a logical step-wise fashion, Separate and apart f'rom these meetings 
Black & Veatch re-created the BMcD model likelihood of failure calculation for transmission system 
breakers and compared these results to a summary table front the BMcD model. Transmission 
system breakers were selected for this step because they are a large and important asset class. 
Black &Veatch also reviewed BMtO-<:reated documentation explaining the Risk Model architecture, 
inputs and outputs. 

Additil:maUy, a.-r part of tile inspection and review of the Risk Model attributes (inputs. outputs, and 
computational 1engine'), Black & Veatch levered its experience with similar risk modeling exerc!Ses. 
Using public domain Information, specific areas of review include: 

\100 ISOAbased Risk Framework (meaning the way in which risk ts: measured and assets cnmpared) 

~ Average service life data by asset dass 

II Depredation curves by asset class 

Model Output 

5.0 Risk Model Description 
The gm1l of using the Risk Model is to determine a way to focus on higb·risk assets for· ptiorlty 
replacement. This is done by quantifying the risk reduction achieved by investing in the 
replacement ◊f certain assets whose risk score is in the higher risk regions of the heat map. the 
quantUkation is the product of the consequence of an asset's failure and its likelthood of failure. 
The assets with a higher conHquenre and likelihood of failure pose~ higher risk to IPL's T&D 
system. Once the Risk Model was developed, it was then used by BMcD t<:> help IPL Identify the 
capita,! expen.dirures for substations and circuits that were part oflPL's TDSIC filing:. IPL used their 
engineering judgement to detertnine the a.inount of work that was able to be com;lleted in a seven• 
year period and then the Risk Model identified the assets for replacement 

* This ar,th1lty L-. rommon when working with largi1 data sates. The primary mi\'tl!o(I fur lnllElng was us:it1j!! the lnsmn ~er fhnn other 
assets that w<tr~ fn d0$e pro;.imlly. Art eXl!mpl~ is U$llll! the in.~tAU year of a Jk)le fur conductor, 

4 
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6.0 Black & Veatch 11nspection and Review of Risk Model 
Architecture 

Black & Veatch used its knowledge ofAsset Management norms (practice r11)rms in Indiana and 
elsev.•here and ISO 55000 standards) to inspL>etthe Risk Model arcbltecture. This was completed 
through face to !ace and web meetings as noted earlier. BMcl) brnadcasted the MS Excel nwdel to 
the meeting participants, reviewing and explaining the model architecture. The modules depicted 
in Figure 6~ 1 were included in this review, The exception was the Geodatabase which was 
explained l'!s pn:ip:riety to BMd), However, BMCO and its Geodatabase expert expialm:<i the way In 
which the database was developed and how and v.-here the soun:e data was a,.qulred. 

During these meetings Black &Veatch requested deeper explanations when the atchitecture 
deviatf!d from other models about vvhich Black & Veatch ls aware (and in smne cases expert usen; 
of). Black & Veatch separately crmferred to discuss the differences and detennine if the differences 
were significant enough to cause model result deviations (from what other models might generate). 

Another important attribute of the JHsk Model 1.m::hitecture is the manner in whidi assets relate to 
each other in a hierarchical way. The asset hierarchy ls used In the asset registl!r to aggregate risk 
up from the asset class level to the substation/c!rcuitliwrds and to display outputs and results at 
the substation/circuit levels, Figure 6,2 shows tlrn asset hierarchy for the Risk Model that was 
provided by BMcD. 

The asset hierarchy clescribed withir1 the Risk Model .tire used to identi(y the capitril expenditures 
for substations and circuits; not all of IP L's asset classes and .assets, however, are evaluated within 
the Risk Model. Some example$ of asset dasses not indudt:d In the Risk Model in dude: the Central 
Busin()SS District assets, communication system assets, protection d,wices, relays, and switches. 
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Black & Veatch offers the following observations regardtni~ Its inspection nfthe Risk Model 
architecture; 

'the Risk Model's architet;ture aligns with lisk models that Black & Veatch has developed few 
othEir utilities evaluating asset replacements. 

The Risk Model asset hierarchy also aligns with risk niodels that Black&. Veatch is familiar with. 

By ali-gnment, mack & Veatch means: 

The model structure - down tn the modules themselves .. is very s!tnilar to that which Black & 
Veatch is familiar, and which it applies in other jurisdictions. 

The modules interact and relate in ways required to <letennir,e the necessary model evaluation 
outputs, narnely: heat rnaps and summary graphs showing risk reduction, expenditures and 
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the ratios of these. Black & Veatch found no gaps that would imply the inabUlty to generate 
the intended computational outputs. 

" The asset classes selected for the model are the same as those included in the risk models 
pres~nted by Black & Veatch in other TOSIC filings. For circuits the rts:k is aggregated from the 
section (i.e. pole/tower and conductorJ level to a circuit level in order to understand the 
hrrpact ciri;uits have on the system. However, the Risk Model pinpoints r:isk of spedfic sections 
to prioritize replacement within the circuits. 

ln brief, Black & Veatch found no weaknesses or gaps in the .Risk Model from an architecture design 
standpoint. ltls built in a way that an asset manager proficient in !SO 55000 and lSO 31000 
pra<::tke llorms would find logical, rea.sonable, sufficient, and required. 

7 .0 Inspection and Review of the Risk Model Formulas 
Black & Veatch used the Risk Model architecture as a guide to review the Risk Model formulas. Due 
to the p,roprietary mtture of the Risk Model, Black & Veatch's formula inspection was performed as 
BMcD de:monstrated and discussed the model with Black & Veatch, explainh1g the .major parts of the 
Risk Model. This occurred as part of several in person and mb•basecl meetings. 

Similar to the ,;m .. tdtet.ture review, Black & Veatch inquired about formulas in an organized and 
systematieal way to learn mom a.bout the formulas and trace how they were operating within the 
model. t:Uack & Veatch used these occasions to inquire deeply about how the model formu1ae were 
constructed, and why certain methods were applied. As with the architecture review, Black & 
Veatch levered its own expertise in developing and operating simUar models. When there were 
differences in approaches, the BMcD and Black & Veatch participants talked freely about what was 
heh ind these choices in approach. Throughout, Black & V eatdt was mindful about inquiring about 
formulas and deliberately focused on the ones that had the greatest influence on model results. 

Black & Veatch offers the foUowing observations regarding its inspection of the Risk Model 
formulas: 

t'!i The Risk Model formulas align with other risk models that Black & Veatch has devefopetl for 
()tiler Indiana TDSJC filings and other pla~s. 

m By alignment in this context, Black & Veatch means: 

The fi:Jrmtdas appear logical and well structured, 

" They appear to periorn1 the necessary computations correctly; 

"' The layout allows for copying and pasting formulas to prevent formula errors, 

Formulas are linked to key settings so that when the settings are updated the changes flows to 
aU applicable formulas. 

8.0 Inspection and Review of the Risk Model Data Sets 
{Inputs) 

As part of IPL's ongoing asset management effort.,;, IPL was able to assemble a large quantity of data 
for potential use within the Risk Model. First, lPL focused on dam that it knew would be structured 
and evaluated within the Risk Model. (As noted earlier, some asset dasses were exchtded). Next, 
IPI. provided data that resides 1n its Geographic Information System ("GIS"), Osmose, and Excel 

1 
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spreadsheets. Black & Veatch reviewed the asset data provided to BMcD to gain a familiarity with it~ 
A.,; part of In person and web~based sessiqns BMcl) explained to Black&. Veatch how the data was 
set up with the model and how the various modules and formulas operated in it. During these 

- sessions Black&. Veatch asked rnany questions to gain an tmderstanding about th~ way BMcD 
applied the data In the Risk Model. 

In addition to the review, Black&. Veatch used some of the [PL data (specific to the Rlsk Model) to 
do a spot check. 

'fhe principal. or main types of data provided to BMcD were as follows: 

tJ Asset Record Information 

" Unique Identifiers used for asset identification 

Asset Description 

, InstaU Year 

0 Location 

.~ Other key information needed for the asset register 

Depredation Studies: 

fill Asset Health Information ( e.g. condition assessment scores and framework and IPL Asset 
Management documentation) 

lPL's Existing Consequence Framework 

IPL's A.<i;set Hierarchy 

iii Geodatabase Query 

Black & Veatch offers the following observations regarding its inspection of the Risk Model Data 
Sets: 

mm lPL has more asset health information and scoring guidelines: available than other utlllties for 
which Black & Veatch has developed risk models. This information provid(.,>s a better 
1.mderstanding of the actual health of the aiisets to determine the effective age instead of only 
relying on chronologka1 age. The overall Impact of the data was to decrease the average age of 
those assets and provide more validation that the model likelihood of failure was not overstated. 

IWl The install year was not avanahle for every .asset in each asset class so BMcD used age inOJling to 
determine the install year. The methods used for infitling age were appropriate to use when 
developing risk models. 

9.0 Inspection and ,Review of the Risk Model Input 
Assumptions 

Black & Veatch distinguishes here between the data sets (above) and other forms of input 
assumptions. The data sets are of course inputs. !n this section, however, Black & Veatch focuses on 
model assumptions that operate on m~ny of the data sets. 
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hi a way Cfnnp11rnble t{l the review <1fthe architecture, Black & Veatch completed a sample-oriented 
inspection and review of the Risk Model input assumptions as part ofin person and web-basud 
meetings. J3Mc:D, as before, broadcasted the Risk Model. Black &Veatch used these strsslons to 
.inquire about the lnputassmnptions as they were encountered. Black & Veatch metas a 
team to discuss the input assumptions, differences from Black & Veatch's experience in applying 
similar factors to its asset risk models. The focus of course was on assun1ptions of significant 
importance to the Risk Modet results, 

The nrnin assumptions that Black & V catch reviewed are as foUows: 

Unit Cost Data 

Inflation Factor 

Asset t)epredation Curves 

Average Service Lives 

Critkality Criteria 

Red Zone Selection 

IPL Resource Constraints 

Black & Veatch offers the following observations regardi.ng it,'i inspection of the Risk ·Model Input 
Assun,ptions: 

- Black & Veatch reviewed the unit cost data that lPL provided to BMcl) for the 
Risk Model and Biack & Veatch was comfoi:table with the Association for the Advam::e1nent of 
Cost i:ngineering f' AACE") estimatt)s. 

" Black& Veatch compared BMc!Ys selection of eHch asset 
class depredation curve with other utilities. Though differences are observed, the selei:tlon 
methods and curve usage aligned with the other utllfties. By alignment in this rnntext, Black & 
Veatch n1eans the shape of the curves were the same or similar. 

- Owrrall IPL has longer average service lives than the l►ther utn it!es that 
mack & Veatch comp.a red. This appears rn be the result of the efforts IPL has undertaken anmnd 
asset management. 'fhls means that when the mndel identifies Bssets for repfacemt}nt, they are 
already older than other utilities. 

- IIMcD's ntet110d uses a wide range scores to weight the impact of 
consequence of failure while some other models used and reviewed by Black & Veatch applied a 
multiplier to \Veight the score. Though the methods are slightly different, both work well to state 
the conseqmmce of failure for each asset class tq understand the overaH system risk. In addition 
to reviewing the criteda, Black& Veatch worked 1ivith BMcD and IPL to calibrate the consequence 
of failure definitions and related score. The resulting ctms:equence 0Hailur1; details can be found 
in the BMcD Risk Model Report. To further explain,. IlMcD chose to score consequence of failure 
with a graduated scale wlth up to 16 different consequence levels that ranged frtrm a score of O to 
1.,000. The appropriate score was developed and applied to the different asset dasses. There 
were six different failure (Le., cm1sequence} categories (e.g. Safety Impact, Customer fmpact, 
Environmental lmpa(.t, Restoration, System Operation/Production, and Regulatory /PubHc). The 
categories have mulHr>!e criteria within them and the Risk Model uses the n1ax score within each. 

- The Red Zone ls used as a guide when developing the TDSIC plan for 
substations and cirtults. ln this Risk Model, tht, Red Zone represents tier une assets. This includes 
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assets that have a consequence of failure ("COF") of greater than, or equal to 4 and an LOF of 
greater than, or equal to 4. Assets in this region were targeted for replacement first within the 
seven-year period. The Red Zone approach used in the Risk Model covers less of the risk grid 
than other risk models Black & Veatch has worked with; however, it still is appropriate for the 
Risk Model as it uses the tier one assets to identify highest risk assets for replacement and then 
relies on tier two to focus Investment based on risk reduction per dollar spent 

Ficure 9-1 Red Zone Target Region - IPL 
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• IPL Resource Constraints - BMcD designed the Risk Model to handle resource constraints and 
then worked with IPL to calibrate the limits for each asset class. An example of this is restricting 
the Risk Model with the number of circuits that are able to be replaced In a given year based on 
resources and system availability. This approach aligns with the way Black & Veatch constrained 
the risk models it presented in other Indiana cases. By alignment in this context, Black & Veatch 
means that the other models had the ability to also limit the number of assets class replacements 
per year. 

10.0 Inspection and Review of the Model's General Rules 
The Risk Model has a wide range of broad or 1eneral rules used to apply the various input 
assumptions to each asset in the Risk Model. This allows for the user to adjust information to the 
thousands of asset records and allows for the model to be updated annually. 

As with the review of the architecture (In person, etc.) Black & Veatch reviewed the Risk Model 
general rules with BMcD. Similar to the architecture review. Black & Veatch reviewed general 
rules and requested additional explanations when unfamiliar rules were found (per Black & 
Veatcb's experience). Black & Veatch met as a team to discuss the differences, determining their 
Importance and impact 

The main types of general rules that Black & Veatch reviewed are as follows: 

■ Infilling of Missing Install Years 

■ Effective Ase Adjustments 

■ Consequence of Failure Scoring Rules 

Black & Veatch offers the following observations regarding its inspection of the Risk Model Data 
Sets: 

II Infilling of Missing Install Years - The availability of asset's install year is a common issue that 
utilities are faced with when developing a risk model. IPL was not unique with the data that was 
available for determining the age of their assets. 

BLACK & VEATCH I Inspection and Review of the Model's General Rules 10 
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1'here was sufficient substation asset dnu1 to determine ,m install year for breakets and power 
transformer asset1. 

The install year for batteries, breakers, and power tTansformers ,,vere not in the system. so an 
lPL subJt:ct matter expert ("SMF.") reviewed physical records to determine the i.nsta.ll year. 

For the circuit assets, there were morn data gaps with the it1sta!! date the conductor. 

There was good im;tall year asset dat,'i for poii!s and towers so BMcO used the GIS infonm:ition 
to match poles and towers with condnctnrs to determine the install year, 

s,v.,,,u,,,·,n· -The availability of cnndltion test data allows for an asset's effective 
age to be detennined by adjusting the chnm.ological age to lncorporatt1 the health of the asset. IPL 
had good condition data available for breakers. powet transformers, and poles. in addition to 
data, lPL already had the data ln a format that was easy to use along with testing thresholds that 
aUowed BMcD to determine the asset health. These were the only assets in the Risk Model that 
had asset health data. 

- The scothtg rules allow for the Risk Model to assign a 
txmsequem::e offailure score to eµdi of the asset records ln the model. BMtD worked directly 
with IPL SMEs to um:ierstand the magnltmle of failure each ofthe asset classes in tirn Rlsk 
Mmlel and then applied the rules. This is the same approach Black & Vt?atd1 has used to develop 
scoring mies in similar risk models. 

11 Inspection and Review of Model 
mack & Veatch discussed the Risk MGdel results when BMcD was finalizing the dteults and 
substations t:hat would he included ln the TDSIC filing. IPL, BMd), and Black ,'?J. Veatch had 
numerous web meetings where SMcD would show the Risk Model outputs ,md explain the W<I'l the 
scenario was developed along with the drivers that caused the Risk Model to the various 
circuits substations rcplacemenL As with the an::hltec:ture revit~w, Black & Veatch levered its 
own expertise in developittg and openn:ing similar models. When there were differences in the 
results, the BMcO and Black & Veatch participants talked freely about what was behind these 
results. 

In addition to discussing the Risk Model results with BM cl), Black & Veatch als.() revieW{rd the 
results based on Black & Veatch's experience with slmilar risk modeling. A portion of the Risk 
Model was also recreated by Black & Veatch to check the applkatfon of likelihood offoihffe curves 
to one of the asset classes in the Risk Model. 

Black & Veatd1 offers the following observations regarding its inspection of the Risk 
fiirn:mlas: 

~ 'fhe Risk Model provides results over a seven-year period and 
the risk reduction results aligns with the range of risk n1du<:tion tn sirnHar risk modeling 
c1mducted by Blad< & Veatch. By alignment in this context, Black & Veatdi nrnam; the Risk Model 
shows a 36,6% reducti.on in risk as compared to the other modeling that ranges from 21% to 
40JJ1il risk reduction. After reviewing the architecture, input data ;1nd assumptions, and other 
m(HhJ! attributes described in this mem.orandmn, Black & Veatch found that the model performs 
the computations effectively. 

~ The Risk Model :,imulati1m perfornted by Black & Veatch resulted ln 
the same likelihood of failure store as the one that was shown in the Risk Model that was 
developed by BMcn. 
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Black & Veatch undertook a thorough review of the Risk Model developed by BMd) in the manner 
described (in person meetings, web~based sessions, and recreation of certain functionality). The 
fundarrumtal approach of taking IPL's data and developing asset registers that were then used to 
prioritize capital expenditures to target assets in the Red Zone f.s the same as that taken in similar 
Black & Veatch risk modeling. The Risk Model developed by BMcD has differences around the 
consequence framework, effective age adjustment<::, and the COF and LOF scoring of circuit 
segments. However, aft.er reviewlng the model, Black & Veatch feels confident that the Risk Model is 
appropriate to use to identify capital expenditures for substations and circuits that are part ofIPL's 
TDSlC filing. 

12 
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Appendix 8.5 IBRC1s Economic Impact Assessment Report 
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Estimates of Economic Contributions 
Figure 1 outlines IPL's expected spending over the next seven yea.ts to upgrade and modernize its 

electric T&D system in Central Indiana. IPL plans to invest an average of $17 4.1 million per year 

over this period, with peak spending in 2023 when expenditutes will teach neatly $212 million. In 
all, IPL's IDSIC Plan tails for approximately $1.2 billion in capital investment over this span. 

As with any production or construction activity, some portion of supply-chain spending will leak 
outside of the local economy (Marion County in this case) to manufacturers and service providers 

that are located elsewhere. Given that upgrading and modernizing an electric T&D system requires a 

good deal of highly specialized equipment and material, IPL estimates that slightly more than half of 

this spending-or $611.6 million ovet the seven-year period-will go to vendors outside the local 
area. Within the framework of economic impact analysis, this "non-local" spending is considered a 
leakage and does not factor into the economic contributions of IPL's investments discussed it1 this 

report. 

Figure 1: IPVs Projected Annual Spending for Electric Transtniseion and Distribution 
System Upgrades 
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Source: IPL 

In terms of local expenditures, IPL expects to spend an average of $86.7 million per year in Marion 

County over the life of this Plan. In the terminology of economic impact analysis, these local 
expenditures and the associated employment describe the "direct effects" of IPL's investments on 
the local economy. The benefits of these investments do not end there, however. The additional 

economic activity generated by these direct effects-the supply chain purchases from other 
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jtih~ .. for i11:;larnx, ?/HS" ratiu ,,r l .52, mc,u1.i:1g rim! (;V('.l'Y job diu:.:dy 1kd to IPI :s 'l'lY':ilC fJl,m 

mo;c d1:in ;, addittun;·1l jobs i:h.nvhn:1-). "l'_ht c111npu1;-¼1tirnt tfJUhiplii:r ! "1.c\ :,,i.(!j!,C~I!, !htt 1e\',;1'y 

ck,11:ti' of d1r(·O payroll gtm·r:1te~ ::in ,tdditin11:1I iiL18 in compt·n:,alhm \vHh ollF-r locd crnp:11,,,:i-::. 

ln 1crrrn, nf tol:d ,·(;nnumic a(1i,·i1y, rlw (uli irnp;;n n( d1c:;e LPL .tr.:1ivi1ics will c1,nd1;1w tn ctinl ,·ihut,· 

,m ,::;1i1 rnlled $)J2Ji rnilli, m pt:r ye:"· to fvhrio:1 ( :01.ml y \- Jlf! Ji;s dnrno;ric prndnc1 l (;!)! ') nvcr !'fl<.: 

;-;;·v,'.n•y(·,tr penmL Tlu.'. muhiplicr 01· L\6 indicaii:::, :h111 t".'t'r)' dolh1r uf ( ~DP t!it,·uly r:1:ru·r:;t:·d by 

tlH.'t,e i1wl•~tmt'1!ts will uiµ;gcr all addirini,at $1JA(1 in c1:oncm1ic adi.vily in !he arc{L 

l Pl::-: TD::-:rc PLw to upi~rnd,· its 'J ·&n '°'\':dcm will ah,n B,cncrnti: ,,t:tlc ~ind loc:d i\nvcrirnK'IH re1·,nucs. 

The L\!Pl JIN rrmrlc: e,aimalt's tlH· tax 1Tvc1111cs fo1r;-1 bLdint;,;;s, profit$. iw.lirr,;: hwiinns. rnx,:[ '._;·.g., 
~,1k~, pl'npcny ,ind ,·x,'.i,t 1:1x,·,), flt"l":<onal laxci~ reg., i11con1t :u,d (Y·npeny r,1):;;,::-;), and r·n~pluVt'T ;ind 

t:mploycc coJHdb11tiorh tu :-o:,cfrd insur;mi.:c. Fueled prim;Hih Ly ~ale-; and pruperty wxc~, this 
i1wc,:.me1ll in f&D ,,y.,1nn rnndcrntY::uion will g,:rn:rntc ,ll! cstimmc.·d •~·'•.3 rnillion pv,· \T:ff in :-:late 

:11Fl Inca! t'.' ,vr:rn,nctH en.•cn, .. w. 
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Table 2: Marion Coumy,--Average Annual Ec-0nomk Cuutdbutfons of IPL Capital 
Invcsuncnts, 2020 to 2026 

Employment 
Compensation (millions, 2:J19 $} 

GDP (mmlons. 2019 $) 

state and Local Tax Revenue (ml.llions1 2019 $) 

Snurro: !8RC, using .J.rta from JPL mdl!ie !Mf'LAN tJt:Of!i1!!lit ii!Ode!i1111 wftwarn 

580 
$45.2 
$63.4 

fUpple 
EfreGt$ 

300 

$17.0 

$ZL2 

Total Multiplier 
EffeGts 

880 1.52 

$622 1.38 
$92B 1.46 

$3.3 

As rh<: supply chains that support lPL's investr11cnt activities e-ucnd to mhcr. parts of lndinna, the 
additional spending rnpports imothct 70 tippb effect job1,; and i:hc mt~! employment impact of the 

IDSIC Phtn expands fr.;;Hn 880 jobs in Marion County to 950 jobs ,tate\vide (see Table 3), 
Ftmhcm1ore, the i1VCl'.agc annual caw imp,n:t of these investments will re.Heh m:,1rly $99 million at 

the stare levd. 

Table 3: Indiana-Average AJ:um1.1I Economic Contributions o{ IPL Capihil fovestmenta, 
2020 to2026 

Empbyment 

C-ompensatlon (milltons, 2019 $) 

GDP(millions, 2019 $) 

State and Local Tax ReverHJe (millions, 2019 $) 

ln·tpacts by Year 

Direct 
Effects 

580 

$45.2 
$63.4 

Ripple 
Effadt 

370 
$20.7 
$35.1 

iota! 
Effect$ 

950 
$65,9 
$98.5 

$3.5 

Mult!p.lier 

1.64 
i.46 

1.55 

lPl,'s hwesrmetm, will n1mp up from nc,irly $137 millkm in 202.0 w a pct1k of roughly $2'12 mil.lion 
.in 2023 heforc then subsiding a bit over the last three years of the ))Ian. 'fht imm1:rl ernpk,ymern 

effects of this spending will follow a sin1il:a.t ttajcctory, with Marion County job totals reaching 1.000 

by 2023 (sec F.i!,,Yln:c 2). Over the ficvcn-yc;\!" peti()d, rhc cn1ploy1nc11t impacts of lPI .:s TDSlC Pfan 
will n..,'V'et fru1 bdow an estimated 770 jobs in th<' county. 
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Figure 2: Marion County-Annual Employment Effects of IPL Capital Investments 
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Source: IBRC, using data from IPL and Ille IMPLAN economic modeling software 

Annual contributions to Marion County's GDP will also top out in 2023, with total value added of 

approximately $111 million expected in that year (see Figure 3). In all other years, the GDP effects 

will range between nearly $80 milli()n to roughly $99 million. 

Figure 3: Marlon County-Annual GDP Effects of IPL Capital Investments 
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Ill Ripple Effect GDP 
$100 

'VJ. $80 
0\ .... 
0 
N $60 "' C 
0 = g $40 

$20 

$0 
2020 2021 2022 2023 2024 2025 2026 

Source: IBRC, using data from IPL and the IMPLAN economic modeling software 

6 
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Direct Effects: Ri::fon, ro the incri':a&e in final demand or empfoymcnt in a given ittca that can be 
attt·1huted :spedfkally to fPL's 'rDSlC Plan, 

Ripple Eflects: A combination of the indh:ect and induced effects gcnctll\:cd by the dtr(ct 1dfr~crn, 
lndlred effects. measure the change in dollars or employment caLrstd when IPL incrcascll it" 
purch11sc of goods and services fo:nn supplit!rs 1111d, in tum, those supp1fors pun:hm,c mote inputs 

:md M) on throughout the z:cc.mx>my. lndm:cd effects reflect i:he d12mges--r,vlwthcr in do1fats or 
cmpkiyrnem- that result from the houschokl spending of dlrt:-ct \Not·kers, ,tlong; with the e111pk,yces 
in the supply chain. 

To-ml Effects-: The tot;1! of i1H econmnic cffrcts is the size of the c:tot1ornk ir:npact :and hi (tlc sum of 

the direct and :dpJ)lc cffocts. The IMPLAN modd also tnu-;h the tax dfocrs ;rnsodatcd ;,vfrh all the 

tnws:icdons and economic acti:vity assochtted wirh the direct and ripple effects. For (':Xan1plt', 
houscbok1 s.p-ci1dh,g at rtrnllcts gcnc171te:s state s:¼les tax, Jn a.dditicn:i, those retailers also p:,y pr()perty 
tri..1u::t: to k,cHl g<-n~.rnmcnts. As a result, this analysis was also able to e1,th:m1.tt'. the statt: irnd local 

grtvernmcnt tax flows. 

Multiplier: The mukiplict is t'bt~ magnitude 1hc economic response in a particular gcogrnphic an:a 
ass:odmed with a change in the direct cffccl$. '.l11e nmlt:iplfor e.qrnd.s !he tot.i.i tJfoct divided by the 
direct effect. 

GDP: Abm known m, value ;iddcd, GDP ls a. ine,is1.1rr., nC th{'. <:conrnnic activity generated by a 

company, indt1~try, sbttc, nation, etc GDi' b dw difft:1:c:nce bt:f\vc:en total output (i.e., saks) and th¢ 

cost of prncfoctfrm inputH. Gl)P <.Xm!'.ists of four compnnei:1ti;: einployec cornpe:nsation, pwprictor 
income, other ptopt:rty incoir1.c and indirect. bnsiness tax:, 

About IMPLAN Economic Modeling 
lMPLt\N ls buih on~ anathem·atic~1l input-output (l-0) tnodd that expresses relationships hctwccn 

sectors of the economy in a chosen geographic location, fo t~xpxessing the flow of dollars thtough a 

rcgiom1l <:comimy, thl?- h\•tit-on1put n1odd assumes fixed tdationships; bet\V(%tn pmduccr1, and their 

supplien, based on demand. It also orn:its any dona.rs spent outside of the rerJonf!l ec.oriorny0 -say, by 
producers who import 111w goods fmrn ai:101:hcr art'.:l, or by cuJployccs who commute and dn lhdr 
household i>pending elsewhere, 

The idea behind inpui~.:)utpm modc:ling: is that tbe. inti~r-industr.y I:datiunshlj:>s within ll t{1~un btgdy 
determine how that ec.onotnj' wil! respond to economic i:hang;t-,. 1n im I-() modd, the incterrne in 
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dcn1and for a Ctinain proc!uct or scrvk:t: cause~ a mnltipfa:t effoet, layers of effect that come in r. 

chain .re~cdon. Incteailcd <let:nand for a product affects tfo: producer of the product, the- 1wnduccr's 

emrinyees, the ptttduccr's supplicra, the iupplit:r's employee$, and so un-·--ultirnatdy gen~1tMing a 
toml effect in th<~ crom>rny th:tt fa g1'.'l."'.l1tcr dmn the initial change in dcnJitnd. For instant~, :1ay 
demand for Ander1len Windo\l.>s' wood window i::n:rnfocts irn:::rer1ses. Sales g:t'1'.)'I-V, so t\ndci'seh has to 
hin;; more people, and the cornpftny rnay buy mote fr<H'.t'.I local V\:ndors~ and tl:10:.<~ venck:.1:i! in turn 

have to hire more people ... who in tl1t11 buy nm.re gt()<:ede$, The ratio of ttrnt ,wc:i11all effect to the 
initial change is calied a i:egion,il 1m1ltiplier :rnd ,:an be expressed like this: 

{Direct Effect+ Indited Effect.s + Induced Effects) / (Dirt'.Ct Effect);;;_. Multiplier 

Mulciplien, a.i't~ indmHry,· and regi01Hpe,dfic. Each industry lu~ :t 1.miquc ,:;iutput rt1u!tiplier, hccarn,e 
each lnd1.,1stty hne; a (Uff1;:ten1 pattern of putchllses from firms imid<:- and outside nf the rtgio1rn.l 
ccr;mnmy. (T'hc rmt:put 1riultlpliet Is in mt·n used to c1tkt,fak .im:;omi: and empk,ynient multipliers.) 

Estinw.ting a 1.tmltiplfor i,, not the end goo! of lM11LAN nscxs, Mot<! ,vit<h to estimate other niitnbers 

and get :1i:1swers ,o qt1t"Stions such as: Hnw tmmy jobs \vill thii; ne,v firm pt(l(h:1cc? llow much will 
the lraJcal economy be affected by thi:it plant dosing? W'hat will the effocn; he nf ao increase in 

product de111$nd? Bnsed on those. user choices, IMPLAN software construct& "social accounts" to 

meaimn~ tlu~ ftn\v of dollars from pm:chm,crs rn pr(Jductits within the region. Thl.'.! data in those sndal 

accoums ,.~tl S('.t up the precise equations m.:(xk~d to finally 1ms\ver thot;c cim:st:iom users hav<>=·,·, 
:tb<:mt the impact of ,t new con;pany, n plant dosir1g ot greater product dcman<l•••--0.nd jil.dd the 

am,wers, 

lMl)l.AN G(HHtrm:ts its inpnHmtput: tnodd. u;;ii::1g aggregated producdon., employment und tmde 

cfabt from: lncnl, n~gi.i)11al and national sources, scuch a$ the lJ.S. Census l:.h:ireau's annunl 01111¥!:) 

1311:dn.a:.1,; Pr,ll1w11.J tep<ll't and the U,S. l3"ure:m.1 ofl,ahor Stwtistks' am1n;1l J•eport called (.oren;r{ 

lI,n.tilr!JllMNt a1td t¥·~~r. In addition to gathering em:mnom, nrm.n1nt:s of data ft\in1 govcmnie:nt i;orn·cc;;, 

the c.01.np.any iilsn es1:in1att~ som<:· data where they h:rve:rt't been reported at the kvcl of detail m;edcd 
(conmy-levd proifoction daru, for instanr.,e), or where detail is omitted in govettli.nent n:potts to 

protect the confidcntfaliiy ofindiv.idual totnpitt1iei. whot,t': tfota would be easily re:cog,nlzcd due m.,i 
11pru:sc population oflnmioessc.& in the n!'ea, 

Th¢ IHRC's iu1.alysts hll've aH1~ndcd :u.lvanced training in the use of tho L!VlPLAN n1otkfu1g so fr.wart:. 
The escimatcs tht~t the IBRC i1nalys1:s generate art scn1t1nized dosdy to cnsutc that they art: Ht:ctwiite 

and tdlect the rnos t tmstwmthy npjJJkati<m of the 111{)dding ,;oft:ware. Jn all instm:'.lccs, th~. nm!,I 

conservativt! estlmatfon :maJmptions and procedures ;;ux• used tu produce the ll\fPLr\ N tcciulti;, 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 177 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 

Attachment CAR-6 
Page 187 of247 

Indianapolis Power & Light Company 
TOS:tC Plan !\'Hing 

IPL Attachment BJB~Z !Public) 
Appendi,.t a, .s 
li'age 1 of 11 

Appendix 8.6 Black & Veatch Cost Esti1mate Review 
and Validation Report 
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The independent cost l'evlew was completed by cost estimating, engineering, and consulting 
professionals from Black & Veatch Corporation. fouru;led in 1915, Blade & Veatch is a l,eading 
global englneerin& consulttng and construction company. Blade & Veatch specializes in these 
major markets: 

• Energy 
• Water 
• Telecommunicatkms 
• federa'I 
• Mariagement Consulting 

Black & Veatch Holding Company is an employee-owned, global company that delivers 
sustainable infrastructure solutions across the Power, Oil & Gas1 Water, Telecommunications and 
Federal markets. Since 1915, we help clients Improve the lives of people ln communities 
wortdwlde through consulting, engineering, construction, operations and program management 
services. 

1.2 T&D PLAN CAPITAL COST ESnMATE REVIEW 

IPL engaged Black & Veatch to conduct a review of IPL's proposed TOSIC Plan capital cost 
estimates and estimatin8 process, based on 8hu:k & Veatt::h's knowledge and experience with 
similar TOSIC project capital cost estimates. The review te!,"ted estimates for reasonableness 
based on Black & Veatch's e1<perience and the Information and backup data received from IPL for 
its cost estimates:. 

The specific goals of the lnd~pendent cost review were: 

• To validate that the IPL cost ~stimating process Is: in accordance with AACE g1.1Melines and 
• To identify any recommendations for improvement. 

Black & Veatch's review included tf!es cost estimating process for all projects and an independent 
estimate ver1fication fora representative sample set of dass 2 project cost estimates from IPl's 
TOSIC plan as described In the following sub~sections. As part of the revrew, Slack & Veatch 
supported IPL with the development of a uniform method and template for cost estimating to 
meet AACE Class 21 3 and 4 guidelines for an project cost estimates. Class 3 and 4 estimate 
templates completed by t Pl subject matter experts were reviewed by a Black & Veatch AACE 
certified estimator for reasonableness. Black & Veatch developed independent project estlmates 
for a 5% sample of Class 2 project estimates to verify reasonableness of estimation and 
compteteness of project details. 
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To conduct this review, lPl provided Slack & Veatch detailed mat€!rlal and labor estimates 
developed by the des.ignated IPL engineering subject matter experts and any requirt::d external 
engineering support. Each estimate provided line item detalls of costs that included quantities, 
materials, labor costs and any required assumptions. After reviewing the received estimate 
workbooks and docum~nts1 several cost estimating review discussions wern conducted to 

confirm agreement on cost estimate classification criteria and to revlew IPL cost estimating 

rnethodo!ogy. Slack & Veatch supported l?L with development of cost estimate temp:lates for 
consistency across all project categodes, 

Black & Veatch reviewed the Class 3 and Class 4 estimates for the following projects: 

1,) Circuit Rebt.dlds 
2.} Substation Asset Replacement 
3,) XLPE Cable Replacement 
4,) 4 IN Convei-siori 
5.} Tap Re!lability Improvement Projects (TRIP) 

6.} Meter Replacement 
7.) Central Business District (CBD} Secondary Network Upgrades 

8.} Static Wire Performance Improvement 
9,} Remote Ends - Breaker Relays/ Upgrades 
1(LtPole Replacements 

lL)St:eel Tower life Extenslo11 
12 .. )Dlstribut!on Automation - Redosers 

13.) DellverabH!ty - Substatlo11 Upir;rades 

Black & Veatch developed independent estimates for 5% of the 2 estimates that IPL had 
separately developed. The h::iHowing projects were chosen to determine lf IPL estimates were 
reasonable and complete for TOSIC purposes of "best estimate". 

1, 4 kV Conversion Stuart 4kv Conversion 
2. CBD •· Pierson St Phase #1 
3. Circuit Rebuilds- Crestview #3 

4. Circuit Rebuilds- Northwest #9 
5. Substation - Edison Substation 
6. Substation -Gardner lane Substation 
7. T-Une Static Replacement - 132-84 MooresvHle to tam by 
8. TRIP-· Lafayette 5 Tap 192~141 

IPL developed project cost estimates for eacb project kidudt:id ln the proposed 7-ye.ar TOSIC 
investment plan; IPL estimated project costs using detailed estimation vmrkbooks and systems 
supported by subject matter experts. These templates and systems ,:1flowed IPL cost estimators 
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to develop estimates using a consfstent set of base cost assumpttons such as labor rates, material 
costs, and a variety of other assumptions to drive consistency with respect to its estimates. 

Based on discussions with IPL's team, the cost estimates reviewed do not include an adjustment 
for salvage value of retired equipment/assets in the estimates. As such, Black & Veatch has not 
reviewed or assessed any estimates of salvage value. The cost estimates reviewed by Black & 
Veatch do include IPL overhead costs and contingency, 

Class 2 estimates were developed for 9 of the 13 'Projects for Year 1 and Year 2 of the plan. For 
the 4 remaining ProJeds, Class 3 estimates were developed. for the rernainlng years of the plan 
(Years 3-7) Class 4 estimates were used, exce:pt for the Advanced Distribution Management 
System {ADMS) Project, A Class 2 estimate was developed for the ADMS Project and the costs 
were distributed over the 3~year project deploym~nt window. 

Table 1 below, lists the three AA.CE estimate dasses that are appHcable to the IPL projects in the 
7-year TDSIC plan. 

Table 1-AACE Estimate Clasidflcation (lass 2-4 

M~TIJRITY LEVEL Of 
ESTIMATE PROJECT DEFINlTION 

CLASS DfUVERAtll.ES 
Expresse<l as % of 

ENOUSAGE 
Typical 

purpose of 
estrmate 

Semndtlf'f Charactttriffk 

METHOt>OUXiY EXPEClED ACCUiACY 
Typical estlm:adng RANGE 

method 

These project cost estimates are adjusted from Class 4 to Class 2 as part of IPL's anm.Jal TOSIC 
Plan update process, and when projects are between one and two years from being 
implemented, detailed project scopes are defined, and cost estimates are developed using the 
detailed estimation temptates and systems, 

13.2 B&V Approach Review m T&D vn"11t"1~r C<:iart Estimates: 

Slack & Veatch's approach to complete the lPl Project cost estimate review included 
independent review ofthe cost estimating process, procedures and templatt!sfor all projects by 
a certified MCf. estimator to confirm consistency with AACE guidelines. Black & Veatch also 
developed Independent cost estimates for a 5% sample set of Class 2. estimates that IPL 
developed. Black & Veatch1s certified AACEestimator, capital cost estimating tools and historkal 
databases were used to develop Slack & Veatch's independent estimate. 
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The iru:lependent review of the cost estimating process and templates were completed for all 
Class 2,. Class 3 and Class 4 project estimates and included several review meetings with the IPL 
subject rnatter experts and supporting engineering firms to review the templates, and 
rnethodolOgy utmzed !n the estimating process. Black & Veatch provided a detailed review of the 
AACE guidelines and industry good practice. Recommendations for improvement were provided 
throughout the review process to support IPL development of project cost estimates. To develop 
the lndependent Class 2 project 1~stimates Black & Ve.atch relied on a templated approach 
previously appUed to check other TOSIC cost estimates. This approach uses a combination of 
historical labor and material costs from past .s!milar projects, as well as our compilation of 
material and labor costs for recent electric T&D projects across North Arnerlca. We then 
cornrH:1red the Slack & Veatch developed estimates to the IPL estimates and calculated the 
percent difference in the estimates, Review of any differencecs were completed with the IPL 
subject rnatter experts in each discipline. Finally, Black & Veatch e>:pedence and professional 
judgment were used in completing this check for teasona.blene,ss and estimate documentation 
completeness, Appendix 8.8 of IPL's TOSIC Plan is an examp!e of Class 2 Estimate Worksheet 
developed by collaboration between ~lack & Veatch .':lnd IPL to support IPL with consistent AACE 
Estimate Classifications Syste rn. 

For the projects of a higher AACE Class level, including Clas.s 3 and Class 4, the same lt;1vel of 
detailed cost estimates is not available. This ls appropriate in that these estimates are used for 
long term capital plarming purposes at a stage where detailed project scope and estimates are 
not yet feasible. These estimates should include matedals and labor assumptions details based 
on zi. typical installatlon. The typical Installation lnduded engineering resources1 craft labor.. and 
material unit costs. As ptojects develop from an initial planning stage, towards conceptual design 
and then to detai!,ed design and procurement before being executed, different levels of detail 
with respect to the cost estimates are reasonable and consistent with A.ACE definltlons. 
Appendix 8.10 of IPL's TOSIC Plan rs an example of Class 4 Estimate Worksheet developed by 
collaboratlon between Black & Veatch and IPL to support IPL with consistent AACE Estimate 
Classifications System. 

For all Class 2, Class 3 and Class 4 cost estimate reviews Black & Veatch used a combination of !ts, 
professlomd judgment and experience with similar projects ~,nd and review of the IPl 
estimating process using historical databases and cost estimating tools, and its understanding of 
the scope of the projects to determine if estimates were reasonable. 

the Black & Veatch team performing this review lnduded a team of: 

Senior power detivery cost estimators with 20+ years of experience and expertise In cost 
estimating f.or e!ectrk transmission and distribution projects. 

AACE certified cost estimator with 15+ years of industry estlmating experience. 

Senior power industry project matH:icger wlth 20+ years of experience planning and 
managing substantial projects, 
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Black & Veatc:h's initial review shows that the IPL cost estimates and cost estimating process are 
reasonable and consistent with AACE guideline classmcatlon. Based on Slack & Veatch1s review 
of the process and doeumentation developed to support each of the project estimates, IPL has 
utilized the correct AACE Class level to characterize what level of detail the cost estimates are 
developed to. The level of detail lPL uses to estimate T&D project rost estimates in its long-term 
T&D investment plan is consistent with good estimating practice within the industry. 
AdditionaUy, Black & Veatch noted for several project categories; the !Pl estimating pro<:ess for 
projects in plan years 3~7 utilize a detailed unit cost basis to ensure best estimat-e of Class 4 
project tost. 

Table 2 below provides a summary of the AACE Class estimate used by year In the IPL TOSIC Plan. 

Table Z ~AACE Class Estimate Used by Year 

.AACE CLASSIFICATION REVIEW IV PLAN VEAR 

Project category 

2. Substation Assets 

· · X!Pf t;abl~tR•~~~~t? · 
4. 4 kV Conversion 

s. Static Wire Performance 
Improvement 

9. Rf,rtQfg.E:nd ~ Breaker 
Ft~f.lY /Upgi:tlt:Jes/ 

10. Pole Repfc,cements 

:tli 'si.t . 
12. Distribution Autamatioo ~ 

Reclasers· 

.. ' ' ll~itiel~rt1billty;'su~ti,n 
/i · ..... ··• ~p~tJ·l 

Year1&2 

Class1 

Class:Z 

!1'1~if 
Class2 

Class3 

;:t,(l,d!' 

Cltiss3 

Vear 3-1' Estimate Template 
Check Compl~ed 

Class4 YES 

l".S' 

Class4 YES 

Class4 

· ' "'~s5·., . 
CJass4 

Class4 

Clats4 

Class4 

Y~S. 

YES 

•rES 
YES 

YES 
·'YES 

YES 

s 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 185 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 195 of 247 

::tmli.ana.polLs Power i; Light C:ompax1y 
'fDSIC l?l,ni Fl li.n.g 

IPL Attl1Gl'tfllf.H1t lidtl · 2 (!?ublic) 
Appe:nclix J3; 6 
Page 9 of all 

When evaluating the Class 2 estimates in comparison to the BJack & Veatch lndependent 
estimate many factors can cause significant changes in material and labor costs from month to 
month and year to year. !n today's global economy, market forces Impact major equipment 
suppliers and their costs frequently. These market irnpacts to costs are then passed on to 
equipment customers with resulting routine changes to material price quotes. Simibady, contract 
labor costs can fluctuate signlficantly in the energy industry based on demand. From a labor cost 
standpoint, many situations can change the level of effort required to complete a project. 
Unforeseen site conditions can increase the project duration signlfkantly for one project, when 
at the same time on a similar project elsewhere the conditions are ideal, and the proJect du ration 
can be: less. This results ln a variety of labor costs dependlng on a 1121riety of factors. 

It ls in this context that Black & Veatch performed lts review, No two cost estimators wm arrive 
at the same cost estimate, even when given the same general scope description of a project 
Differences can result fron, a variety of factors, lndudlng the foUowing: 

• When the cost estimate was developed - as discussed, market forces impact materiat 
prices every day and contract labor costs can fluctuate as demand for experienced labor 
changes. 

• Understanding of site conditions and assumptions. Not al'I site conditfons can be defined 
fully whtm estimating a project cost 

These uncertaln factors with respect to cost estimates are important to keep in context, and it is 
wHh an understanding of this context that Black & Veatch performed lts reasonableness review. 
For the review,, IPL provided Black & Veatch for construction" h:wel project packages 
providing detailed design drawings, !lne item quantities and site,.spedflc assumptions required 
to support development of an independent estimate, Addit!onaHy, where applicable, contract 
costs for material and labor estimates for specific planned projects were provided. Black & 
Veatch independe-ntly developed detailed cost estimates, using Black & Veatch estimating tools 
and historical labor and material costs and the same detailed breakdown used by I Pl to compare 
wi:th the Class 2 estimates provided for review. After the line itern estimates were devcifoped, 
Slack & Veatch compared the total estimate to !Pt's estimates to calculate a percent difference 
and assess the reasonableness of the estlma:te. 

The Table 3 below is a, summary of Black & Veatch's kidependent review effort IPL's Class 2 
estimates by project. 
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Table 3- summary of Black & Veatclrs Independent Review off Pl Cla:Q :a fst1mates: 

CATEGORY 

4kv 
Conversion 

Orcutt 
Rebuilds 

arctdt· 
Rel)~ilds ·•··· . 

Substation 

.. 

Stua.rt4kv 
Conversion 

Crestview #3 Withhi +/~ 
10% 

Nont:tw•i~ • Wit,in4'/'-. 
.. >15,$' ·. 

Edisoo 
.Substation 

Within+/ .. 
15% 

.. ~J~••.r~ntr· w1~,~+Jj-,· 
· .$~ ... tine.. •-· <~••··.·•··· 

r .. Lmestatic isi .. 34 Within+/~ 

l°"-Witt!' MOONSVUle 
ReplacerMrtt to~. 

. . . 

JgJ 

l8l 

181 

2 

2 

121 

cg] 

Table 4 below shows the actual independent estimate resutts for eaeh of the Class 2 projects In 
the sample set. 

Table 4 ~ Summary of Black & Veatch and IPL Cla&s 2 l::sdmate Comparison for 5% Sample Set 

4kV Conversion 

•••••••• 
arcoit Rebuilds 

::-··a~~'8I!!bii11a~·. >··· 

substation 

PROJECT 
DESCRIPTION 

Stuart 
convel'$ion 

Opttt~11si<13. · 
Crestview #3 

, N()rtnw~~ 
Edison 
Substation 

$ 

BLACK & 
VEATCH 

3,159,632. $ 

-i~~A4f · i,;02ij,ff1 •. 
$ 2,437,759 $ 2,100,000 

· a;s~~: s · · · .. ·.··2;~02,191·, 
$ 3,248,160 $ 3,719,828 

~9.8% 

. ·. il.ait'6 

+14.5% 

7 
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1,691,672 $ 

ifRIP Lafeyette 5 TIP 
192-141 
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As shown by Table 4, independent cost estimate verification for the 5% sample set of projects 
validated estimates for Class 2 projects are within+/- 15% which are consistent with the range of 
accuracy defined ln the AACE guidelines shown in Table 1. All project packages reviewed had 
adequate documentation to :meet good practice standards for the defined Class of estimate, 

l.5 •CONtUJSIOl\lS 

Black & Veatch's review of the process, templates and systems used to develop the IPL TOSIC 
Flan project cclst estlrriates concludes that the project cost estimates reviewed are reasonable 
and within the typical band of uncertainty seen across the industry for capital planning and cost 
forecasting, further, Black & Veatch condu<:tes that the MCE Class leveis reported by IPL are 
valid. Independent cost esthnate verification O•f a 5% sample set of projects validated estimates 
for Class 2 projects are within +/· 15% providing a high confidence level these projects meet the 
expected acrutacy range denned in the AACE guidelines. AII project packages reviewed had 
adequate documentation to meet good estimating practice standards for the defined Class of 
estimate. Additionally, Black & Veatch concluded IPL has develop,ed good estimating practice for 
labor cost estimates to reduce uncertainty through contracts and detaHed tmjt cost reviews for 
Class 2, Class 3 and Class 4 level estimates. 

ll 
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Detail (Sortable List} and Plan Projects by FERC Account 
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(Al (Bl 
·. 

.. :- Prof ea Type - · ·-2020 

Ace&. Condition Prefects 

Circuit Rebuilds s 27,175,955 

Sub:.tatfon Assets Replacer-nent s 16,731,642 

XtPE Cable Replacement s 12,185,638 

4 kV Con-version s 19,709,314 

hp Rellabllity Improvement ProJect.5 s 10,896,034 

Meter Replacement s 10,735,674 

CBD Secondary Network Upgrades s 4,585,019 

Statlc Wire Performar.ce Improvement s 4,765,917 

Remote End• Breaker Relay/Upgrades s 3,042,255 

Pole Replacements s l,256,134 

Steel Tower life Exten,lon $ 1,138,320 

Age & Condition ProJectsTota! s 114,221,902 

Delfverablllty Projects 
DlstrlbuUon Automation s 18,815,340 

SUbst.iUon Design Upgrades s 3,795,549 

DeHverabiHty ProJe-cu Total s 22,610,889 

Total tapftal Costs .. .·. . $ · · 136,832,791' 

Amount of Tnmsmlsslon $ 22,446,929 

Amount of Dislrlbutlon $ 114,385,862 

Total Capital Costs $ ' 136,832;791 
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(DI (El 

·;,2on:,: 2022 :. 2023 .-: . I 

25,345,895 s 45,810,667 s 52,812,143 

27,023,779 s 39,896,631 s 39,220,541 

11,768,208 s 12,501,788 5 12,354,210 

13,824,988 s 15,422,783 s 15,541,783 

10,404,000 s 10,612,080 s 10,824,322 

10,950,388 s 11,169,395 s 11,392,783 

5,918,264 s 5,311,051 s 5,888,219 

6,881,909 s 9,502,181 s 11,200,958 

2,017,899 s 5,578,433 s 1,608,007 

3,321,256 s 3,387,682 s 3,455,435 

1,111,147 s 1,082,432 s 850,792 

118,567,733 s 160,275,123 s 165,149,193 

19,191,646 s 13,644,103 s 13,916,985 

16,213,025 s 15,809,877 s 32,905,072 

35,404,671 s 29,453,980 s 46,822,057 

·~··ts3j972.,404 $ 189,729,103 $ 211;971;250 

27,575,438 $ 33,681,491 s 36,425,292 

126,396,966 s 156,047,612 $ 175,545,958 

153,972;404 '$ .. '189,729,103' $ -:-. · 211,971 250 

(Fl (GI 

2024 2025 

s 47,773,667 s 49,882,752 s 
s 34A51,705 s 44,283,282 s 
s 12,297,234 5 12,829,535 5 
s 7,583,329 s 12,385,359 s 
s 11,040,808 s 11,261,624 s 
s 11,620,639 s s 
s 5,001,613 s 5,892,283 s 
s 11,497,320 s 10,679,473 s 
$ 61234,867 s 3,1101142 s 
$ 3,524,544 s 3,595,035 s 
s s s 
s 151,025,726 s 153,919,485 s 

s 14,195,325 s 14,479,231 s 
s 6,323,236 s 16,777,568 s 
s 201518,561 s 31,256,799 s 

$. 171,544;287 -~ : 185,176,284' $ 

s 33,644,659 $ 29,295,176 s 
$ 137,899,628 s 155,881,108 s 
$ . " til,544,287 $ 1&s;11&,Vl4 $ 
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(H) (II 

2026 • 7-YearTotal 

49,913,886 s 298,714,965 

46,536,273 s 248,143,853 

12,301,534 s 86,238,147 

7,520,673 5 91,988,229 

11,486,857 s 76,525172S 

s 55,868,879 

6,373.447 s 38,969,896 

7,601,921 s 62,129,679 

6,425,834 s 28,017,437 

3,666,935 s 24,207,021 

s 4,182,691 

151,827,360 s 1,014,986,522 

14,768,816 s 109,011,446 

2,632,615 s 94,456,942 

17,4011431 s 203,468,388 

. -169,228,791 $ 1,218,454,910 

30,641,731 s 213,710,716 

138,587,060 $ 1,004,744,194 

169,228,791 s· . l,218~54,910 
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(A) !Bl 
.. 

Proleci;.;,.;. : ':io20 . . · 
Transmission 

352 • Structures and Improvements s 
353 • Station Equipment s 16,542,692 
354 - Towers tnd Flrtt.1res s 1,138,320 
356 .. Qwrhead Conductors and Devices s 4,765,917 

TranlffllssJon Total $ 22,446,929 

Distribution 
362 • Station Equtpment $ 7,026,754 
364 • Poles, Towers. and Fixtures s 39,069,911 
365 • Overhead Condustors and Devk.as s 28,815,380 

366 • Unde11round COndu~ s 2,250,626 
367 • Underaround Condustors and Devtce1 s 13,966,103 
368 - Line Transformers s 12,521,414 
370.01 • Meters • Smart Meten s 10,735,674 

DelivtrabDlty Total s 114,385,862 

· Total Cllpltal COit$ $ 13&,8J2,791 

s 
s 
s 
s 
s 

$ 

$ 

s 
$ 

s 
s 
s 
s 

$ 
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(C) (DJ IE) 
... .!~ ;· .: 

.2021 2022 • zi,u 

s s 2,300,385 
19,582,382 s 23,096,878 s 22,073,157 
1,111,147 s 1,082,432 s 850,792 
6,881,909 s 9,502,181 s 11,200,958 

27,575,438 s 33,681,491 s 36,425,292 

25,672,321 $ 38,188,063 $ 49,360,078 

34,048,557 s 47,918,689 $ 52,531,374 
27,771,432 s 26,078,201 s 27,620,140 
2,346,110 s 2,405,220 $ 2,690,012 

13,407,560 s 14,443,018 s 14,226,294 
12,200,598 s 15,845,026 s 17,725,277 
10,950,388 s 11,169,395 s 11,392,783 

126,396,955 s 156,047,612 s 175,545,958 

UJ,972,404 $ 18tn,,101 $ 211,971,250 

IF) (G) 

ZOZ4 ZDZS 

s 2,844,94D s s 
s 19,302,399 s 18,615,703 s 
s s s 
s 11,497,320 $ 10,679,473 $ 

$ 33,644,659 $ 29,295,176 s 

$ 24,862,469 $ 45,555,289 s 
s 44,678,960 s 49,169,935 $ 

s 25,686,598 s 27,204,806 s 
$ 1,809,774 s 2,715,591 s 
$ 14,093,313 s 14,938,612 s 
s 15,147,875 s 16,296,875 s 
s 11,620,639 s s 
s 137,899,628 s 155,881,108 s 

$ 171.544,287 $ 185,176,284 s 
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(HJ (I) 
.. 

ioz& 7•Year Toto! 

2,632,615 s 7,n7,940 

20,407,195 s 139,620,406 

s 4,182,691 
7,601,921 $ 62,129,679 

30,641,731 $ 213,710,716 

32,554,913 $ 223,219,887 

46,385,522 s 313,802,948 
26,696,BSS s 189,873,412 
2,769,903 $ 16,987,236 

14,497,783 s 99,572,683 

15,682,084 s 105,419,149 

s 55.868,879 
138,587,060 s 1,004,744,194 

.1&!1,228;791 $ 1,218,454,910 
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IAI IBI 

............. 2020 
Al• & CondlUDn PraJe1b 

Circuit RebuQcls s 
Subsmlon Astetl Rtplace:ment $ 9,704,BII 
J!:LPE C.blt R•pl1~m11nl $ 
4 kVCorwenlon $ 
Tap Aelllblllty lmpovtmtnl Projects s 
Meter Rep1,ce""nt $ 
CBD Secondary Ntrwork Uptradtl $ 

Slltlc Wire Performanc. lmprawnwnt $ 4,76S,917 

Remoll' End. BrHker Retay/Up1r1dH $ .J,042,255 

Poll' R epl1ca:ment1 $ 
Steel Tower Ufe Eattnslon s 1.131.JlO 

Ac• & Condlt'clft Ptajacb Total s 11,651,310 

Dlllftl'IIWhyP,.oJ-dl 

Oisb1bution Autom1t.lon s 
Sub1t1tlon Dfllan UPStadtt s 3,7'S,S49 

Do,_bllftyP<.,...,Toul s J,1'5,549 

ITOUI ai""'10Nll $ 22Ml.ll21 

AtnOunt ofTreftSmluJon s 22,44&,m 

Amount of Obtrfbutlon s 114,315,162 

TotalOo..,.ICosts· $ ....... ,.. 

s 
$ 
$ 

s 
$ 

$ 

$ 

$ 

$ 

$ 

s 
$ 

s 
s 
s 

$ 

s 
s 
$ 
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7•Vear TDSIC Plan by Project• Transmission 

/Cl IOI IEI 

20n 21122 2011 

s s s 
11,155,0II $ 17,779,914 $ 6,7BS,0J6 $ 

$ s $ 

$ $ $ 

$ $ $ 

$ $ $ 

$ $ $ 

6,111,909 $ 9,502,111 $ 11,l00,951 $ 

J,427,29' $ ......... $ 109,501 s 
$ $ $ 

1,111,1"7 s 1,01202 s IS0,792 s 
27,S1S,431 s JJ,1511,491 s 1, ..... ,,. s 

$ s s 
s s 16,711.991 s 
s s 16,771,991 s 

27.S- $ 11,111,All $ 11,,12!,212 $ 

21.s,s.,,a s lJ,681,491 s H,415,292 s 
126,J96,966 s 1Sti,CM7,ll2 S 17S,5O,9SI s 
w.o,..... $ ut,721.10J I S uun,uo $ 

IFI (GI 

ZOZ4 2025 

$ $ 

11.161,Hl s Ui,408.152 $ 

$ $ 

s $ 

$ $ 

$ $ 

$ s 
ll,497,320 $ 10,679,OJ $ 

4,655,,170 $ 2,107,5S1 $ 

$ s 
s s 

J7,Jll,42J s 19,295,176 s 

s s 
&,323,236 s s 
&,ll],236 s s 

IJ,144,ISI $ ·21,215,171 $ 

ll,'44,659 s 29,J9U76 s 
U7,H9,621 s 155,111.JOI s 
171.SoM,211 i S W,116,214 $ 

IHI 

2021 

11,296,241 

7,601,921 

!,U0,954 

21,009,116 

a.m.,1s 
1.632,615 

-.m 
J0,641,7)1 

131,587,060 

111.221.7'1 

Indhrwipolh Pa.e-ir • l.19nt. eoc;i,ny 
TDSIC Pl.an Flllni,o 

IPL Att£eMIC"nt BJB-1 IPutihet 
Appendlx a.1 
P,9e "ot 11 

Ill 

7•YHtTotll 

$ 

$ 9$,291,212 

$ 

s 
$ 
$ 

$ 

$ 61,129,619 

$ 22,569,616 

s 
s 4,182,691 

s 184,180,311 

s 
s 29,530.395 

s 29,530.U& 

$ 23!,7111.111 

s 21J,7JO,716 

s 1,004,744,194 

$ 1,2111,454,tlO 
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IAI 181 

............ "'20 

Ac• a c.ondhlon PrvJtcb 
ClrC\ltRtb1,111d:J s 27,175,955 
S11bU11llonAsN\I A11plac..m1tnt s 7,026,7S4 

•LP£ (Ible RtpS1c:emen1 s 12,l!IS,631 

4 kV Convtts.ion $ 19,709,314 

r■p Rl'lillblrrylmpranmanl Proleclt $ 10,196,034 
MtttrRepllCt!fflll'II s 10,7l5,G74 

CBD Secondary Netwofk Up1t1del s 4,515,019 

SU.tic Wire Performance lmprowment s 
Remo11 End• BtH\e:J Rt11y/UP1fldH $ 
Pole Repl1Cffllent1 s l,156,1:14 
51eel fOWff ure htenllon $ 

Al• & l;ondtdon PTaJKb Total s !IS,570,512 

.., ...... ...., ... jm, 

D11trlbution Au'!omttlon $ 11,11$,)4(1 

Sutnhtlon 0edp Upvadn $ 
Dtllvt,.blfly Prajtdl Total $ 11,815,340 

ITol>ICapll>!Cinb ,. .. $ 11 ......... 

Amount olTransmluion $ 22,4'6,929 

Arno\int of DlltrlbuUOn $ 114,385,162 
ITotal e■Dltal Costs : us.at,_:711 

s 
s 
s 
s 
$ 

s 
$ 
s 
s 
s 
s 
$ 

s 
$ 
$ 

I 

s 
s 
$ 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 202 of247 

Indianapolis Power & Ught Campany 
7-Year TOSIC Plan by Praje~t • Distribution 

ICI IOI IEI 

ZOU ion 202S 

.ZS,30,195 s 45,110,667 s 52,112,143 

U68,6!11 s :22,116,597 s J:Z.435,505 

11,76a,.20I $ 12,501,718 s l:Z.JM,210 

IJ,124,911 $ 15,422,713 $ U,kl,783 

10,ilOil,000 $ 10.m.oao s 10,124,322 

10,950,311 $ 11,169,],S s 11,392,713 

S,911,264 $ 5,311,051 $ 5,181,219 

$ s 
590,r,QS $ 2&1,419 s 791,499 

J,311,156 $ l,317,W s l,455,435 

s s 
90,991,HS $ UG.593,632 $ 14S,S02,ltt 

19,191, .. , S U,644,103 s IUIUts 
16,21!,025 s 1s.so,,an s 16,126,074 
JS,40A,'71 $ 29,453,980 s 30,00,059 

Ul,Jtf,HI I Uf,007 .. U s· 175,545.151 

27,575,4JI s 33,.611,-491 s 35.425,292 

126,JK,966 I 156,047.612 $ 175 545,951 

15U72.4MIS .U,72!110J 5 ll1t7L2!0 

s 
s 
s 
$ 
$ 
$ 
s 
s 
s 
$ 
s 
s 

s 
s 
$ 

I 

$ 
s 
$ 

IFI 'GI 

:rm• 202S 

47,773.&67 $ 49,112,752 s 
23,212,772 s 27,175,IJQ s 
12,297,234 s 12,129,535 s 
7,SaJ,329 s 12,315.351 s 

11,040.IOI $ lJ,261,614 s 
11,620,639 s s 
5,001,613 $ 5,192,2113 s 

$ $ 
1,57',697 s 902,SH s 
3,52•,544 s 3,595,DlS $ 

$ s 
123, 704,lOl s U4,5l4,J09 s 

14,19S,J2S s 14,419,231 s 
s 1s.m,S61 s 

14,195.315 $ 31,256.799 $ 

U7,at,121 s· ·iss,111-tm t 

33,644,659 s 29,295,176 $ 
137,899,628 s 155,hJ,lOI s 
171,J4,1,Z17 $ W,17 ..... $ 

'"' 
""21 

49,!IU,II& 

31,240,032 

12,301,534 

7,520,673 

U,416,157 

6,373,447 

1,314,111) 

3,666,935 

1:z.J,111,241 

14,761,IUi 

14,761,115 

Ul,587,000' 

)0,641,731 

131,587,060 

1H,228,79l 

Ind1aNpol l• P-r a. L.lghl. t'Ol!lNnY 
TD$1C Pi•n Fl Ung 

IPL AtUC'tvllent 8.J&~~ IPllbUc:J 
Apptndla I .1 

Page 'j of ii 

Ill 

J..YearTabl 

s 291,11•,9'5 

s 152,MS,Sll 

s H,Ul,147 

$ 91,981,229 

s 76,525,725 

s 55,161,879 

s 311,969,196 

s 
$ 5,447,761 

$ 24,207,021 

s 
$ 130,106,10& 

$ 109,011,4"6 

$ ",926,.544 

s 173,937,9!10 

$ ...... , ... 11 • 

l 213,710,716 

s 1,004,744,194 

$ t.nl-4$4.910 



' ,',''/ 

t~" 
Ni,), 

1 

2 

3 

4 

s 
6 

7 

8 

9 

10 

11 

12 

13 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 
210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

2721 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 193 of 237 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Circuit Rebuilds Total 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Substation Assets Replacements Total 
Age & Condition XLPE Cable Replacement 

XLPE Cable Replacement Total 

Indianapolis Pow, 1ht Company 
Cause No. 4 DSIC 1 

Attachmen, c.:AR-6 
Page 203 of 247 

Indianapolis Power & light Company 
2020 • TOSIC Project Detail • Capital Dollars Only 

CASTLETON NO. 4 

CENTER NO. 7 

CRESTVIEW NO. 6 

CRESTVIEW NO. 10 

MAYWOODNO. 1 

MAYWOODNO. 2 

MILL ST. NO. 7 

MOORESVILLE NO. 6 

NORTHEAST NO. 3 

NORTHEAST NO. 4 

NORTHWEST NO. 9 

WESTNO. 9 

WESTLANE NO. 7 

BRIDGEPORT 

CAMIIY 

CRAWFORDSVILLE 

EDGEWOOD 

GARDNER LANE 

GEIST 

GLENS VALLEY 

INDIAN CREEK 

LILLY SOUTH 

METHODIST HOSPITAL 

MONON TRAIL 

POST ROAD 

RIVER ROAD 

ROCKVILLE 

SANITATION BELMONT 

SHEFFIELD 

SOUTHEAST 

ST. VINCENT 

STOUT GTYARD 

TOBEY 

UNITED AIRLINES 

WILLIAMS ST 

-~IDl:ifi'lil•~ I 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment BJB-2 (Public) 
Appendix 8. 7 
Page 6 of 27 (Revised) 

(E) 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Feet 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 194 of237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 204 of 247 

Indianapolis Power & Light Company 
2020 - TOSIC Project Detail - Capital Dollars Only 

..---...----,,,=rh"""=::-..,..-,-----\8-:;,l _____ ..,... __________ ..,_iC::,lc__ ______ --,-__ -r_!c:Dc:.l-,-r-__ ....:.:"-----.--,-'!-'i'l'----,---'-((~;-}'----,-,-P--'-'i--, 
n ! um ., 

Oi!liv•rob\llty · Project T'IJl• 
Agt< :t C.:;-Mit0n 4 i:V C◊&;t,1Hbt~ 

Ai;:-e i'\. {v~d,t~r, ,1 kV C::.m:Rt:l-k."11'1 

Ag~&.(<;.!'111'tio:"1 4Wt,mwr:s.b:n 

i-\t~ & {.urith?i-o:n 4 1,:\1 t~~i-r~r:s.i=Jil 

i.\f,,i/ & (.omfi!i:i>t\ >! W C-ot~v~rs.;-::m 

Ag{'! e. C-aMft~Q!i !. W Ctmvm:s:ion 

fat, fit!H.sii;lrtv l~W~¥01rornt Pt~~itrd!-i 

1 {lf1 fit,H<.Willii !rnp.i;.-;Vl.;ltn~tit Pt~}t>t{S! 

j 4J~ fv.,l~tifJt-; lmprov~1,iMt ri·i1t~i:U

hµ fl.J.."~iJb,*'{ lm;HUV~mt:M f>rnJ!gH 

fa!) fs(!hatdil<t fmpt<1-wm1u1t f<taj1~ct~ 

l'tif1 Hdfabmt lmpn:n.,"(/tt)J.!tlt PtGjed-i; 

l<lfl H~H<"<tiiit<; 1mr.r<r~-'Uffit>~t Vi<.t-J.;J:;;t!, 

1ip fl~li,lbliit~· lmprnvcm,.mt ?1:1.::,-£:t-:ett 

i;tp MH;i.l.-)(;~'j :n1pwv>2m1Hl:t l'tojH.U 

1"t1p A(!ii.Jbliit1 irr.pto~'l~tn-r.-n1 ?mj,z,~h

r.,1~ ~dmb/ht1 itnt*~'>';,>ft\~~N Pr.c)~tti 

i..iii ~>'.:H<1hiljt•, !ftl.{)t(1,:u1r1*n! Prcj~tti 

°'iilflRnti-11b~it'f impw.:emt-m i•toje.tti, 

!an R1::inb>My lmpH)lf~o-,en\ !)1uje-tt!i 

l..Ji, fl(!\iat.Hiity lmprov~rr.tn\ Pto/ett~ 

l<!p Rt'1,<Jbm1--; irnpfMemer,t ~rojetH 

l"-lp fiehk'lnil,l·f lmµt{> ... ~rt'..IYil YmietH 

r ,)j) rt~!iill>llfty irr!prO~rtl(Jtit J>n.'ljec.h 

C-DtiVt-~T tfH5'l!N r,r 
(0NV[Rt MiJ}HfJ{ 

(:ONVE-~T t;tU),\Rt !It 

(ONVE!H Vtf{~ON ACRES llf. 

(ONvnn t.V.ROtUNA 

CQNVEtH fORViT Mr:.NCHt ·nr 

t~wu;r;<;e I.' J (J.459-91} 

Po~t !lU i!1 (1.!H,ff•t) 
f'H<tt ~3 !::i9!l,A·&i 

.Maou.&.vilie it4 {MiO•X·fll 

t>lf::rr(ltte. ns :tSJ<l,G 
N,srtl:1u~t ¾ 0 (;'..M(t,.A,l$')j 

t\uhrr #:J. !lGt}"-B,1-92; 

Nttttl!B->lU#ll \112-7)! 

<1o:"t ~4W-1Wh?.(i$,0} 

fuumn-;!#l;l (l,_;,WH-·~1 

ti1Jhtltftn1-1n 

Patltr tf(l {31$,.$9) 

Cu0tl ui t3!J(H\•l5!ij 

(.i1.W:m .l!S 11.2,JGf)v;"\} 

Goit'.m .us {351-f:H-01} 

Nntthv.:a5t ttn {3I2~14H 

Tobey II/ {-JW,11-,451 
~i.,.;th 116 {100,A+W) 

J,i;!: & C;;i.Mtt½t! 

J':.~f.' l. t'.:-Dr:di!iv1i 

~1;>:: & c~1r;~:t-tnn 

l'+ti & Cat-1u;n◊r! 

Ar,~ S. Co-t:4Jtk~t1 
t,.r,,:,<&Cr,,r1rl;t~~ 

t<t~ i Ccnd11 itw 

A~>:J & Cond<fom 

A;!(t & t~mct11-r.:w 

,\'tit & Cond<1it)~ 

A.gi! &-Cor,<t.iticn 

t<t<t &. (J::!;!l'.ilti~~lt 

•"'-f<.< SC<i~4tt1Qcl$ 

Ag~ & f.':,::H-:/l!'tltH1 

,'lg~ & ((lf\drU-o~ 

Ag~ &: Cmtditio!t 

t111~~ & (:::,r;d>:r¼>n 

i""lt:_i!'tCi•ntMion 

Ag-i:i~(<il1l:Ht:ion 

t~t~ &, :(_<,t1<:!ft/::_m 

T.'lll f.t!i.)bll;ty lmfmlv~mrnt ?roJ!~f.U CM1luto~; IM {P!rJ..-/•1~·13} 

fap ftv.ilaoi!!t,; trnt)rn1tumt:11t -P10/1tth cn~Ht~toti #<1 {PB7•24S•»l 

T~p "Rntfat,llitytmpro~rmunt flrt1ftcti Total 
.-3'.}n t,g(< & C.:mdition M+::t-Ot RtplJrnnwnt 

5lC, 

,'lee t. Cotidi1:ioti 

t.}W S. CnNM1t~t"I 

i"'ittJ&Ccudil1"0" 

1"\ti1&C.corjft;O-tt 

titlf & (tmditton 

l',ti~l!Cm1dit.li>n 

Ar.t~ r.. C1;1nditien 

C£$0 S(1tOa.dM'( N-t'.!tWNk um:rn<l~t 

CSU ~i::or1cl.lf'f N<i!twi:irk U_pj;rncj{";~ 

OJO S~r.ot1-0 .. u-y NNWt>tk UpttJdN 

C60 S~ton-d,-"l.r<f Nt'h~orX Uj%t,1de~ 

mo %ctHtd..lt)' Ntt\..-(H'h Upt{t>Hfo~ 

t80 .Sen:m-ii.uy N1t1wcd; Upr,:mfo~ 

CllO fot:i.:fnd<HV Nttwcrk Vp~tJtki 

CBO Stt-ondary Nttwotk Upgtnd"-f?.t total 

$tJtit; Wlt1t r*dtJtmat\tti 1ni~r;;;,-1t1rmwt 

Fi:edtr 52.l C~bla, R~plat;;JfWJU;\ 

JG W Vmmtm! V~oll tJpr,r-ade 

~31 N P,t;nn V.avlt Upgr~dr.

P!~ao~ ;t'} 

f!!etsr.mlt3 

Ye-at Units 

2CW} $ 
102Q > 
2-0W s 
WW 
20]0 s 
wzo s 

$ 

2!1)0 $ 

<◊20 $ 

iaw $ 

2020 s 
;w,o 
.?i,'t}O 

20w $ 

JOZO $ 

w.w $ 

W2D $ 

2vn 
:10.2;1 

WW 
JQZO Sc 

1020 $ 

1010 

WlO > 
J.OlO $ 

WW 
JOW 

t 
1010 

lOW 
202(} 

WW 
WW 
2020 

1020 

20.W 

:1010 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 195 of 237 

{SJ 

lint -Ot 

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 

Attachment CAR-6 
Page 205 of 24 7 

Indianapolis Power & light Company 
2020 • TOSIC Project Detail· Capital Dollars Only 

!Cl 

No, OeHvt!ntbilil'y f"rojt?ctType project 

S \ l Ago & Condltioti SUik Wlr~ P~rlom1anrn tmprQWlftiit.flt 1::l'.J.-l:14 MoC>tl.!Wl!h~. Cnm~y 

!'!11: ti.g_u & Cc11ditio11 5tau¢ Wire f'erforrnam::e tmpmvtHMt\l 13:2~24 MVTap $.wilrh ~ Mw:mw,.;\lh~ 

S:uiHt Wlre Perl,mnQnc0: lmpfovt1.m~n't J.otal 
!:::l$ t,ull! S. C,:,n.Jilictt A:e1w,;<t1t f.n.i, Hr~;Jk~t R!:!i.:iv/tlrr,t.ttlt~~ CAST!t::TON-l"Jl·5"~ BKR --R~b8 

:1.h ,'-f,~ f.. (!;'il"lclllll:"r1 i<,;?rr:,tlttt £:Nd-- Rr~n1<u ifob:dVp-grn~~~ CASH.ETCN-131,$:S t,¥,R ~fkby 

$P r...F i. C~n.;j~!'1n ~~irr.c~e €i•H1 ·· ttmaktr R1tiJ-;/IJrtt.'ltle1; M!lt $T!l:ff.T,B)...t~.5 U~f. 8tfs. ·· tiel11y 

!}Jg Ag:t '& C.:,!'ldt!.v:,n {{t:rl'..ot~ fri:d ·· tkt1,i1chr R;?iJy/1Jpijr:Jij&.l SllNNYSlDE>B:1--16 f.ll(f{, f\/l'U))' 

5-3,a Ag_~! & C<1rHl'ftkm ft!!m<:ite f.nd, 8reaJ~r fiefay/U.1->tlmtfo.1 SANiiAfiON BtMr•l3H UUS1lt.OCB ~PrtMket 

A.gt! & Ccndhfon tfomote t.r/.d, 5nh:O-~(!t !l~!jy/U;;3tado\ ROCY.VtlU>132·64 Otfl • ~re,·dt1H 

S-1 l A_ge & Ccnditkm HN'flf.dti £0-d • SH.l\l:~.!.!r R~lay/Upf}rnr;fo~ Glf.NS VAUtY~nt.15 TIE lttl{ fi 1.hc;iiQt 
1---+--"-----+Ro .. m'"'o"'"i,;..E;..n .. d--.. a,""•'"••""•"'"r R'""•--l•""vt"'"'u:Pa,ades "Tot-~i 

t<t~ & Ccnditlon 

tlg!"r r. Ct'rndit¾m 
!\:!!~ Runtmnr~u1ts. 
Po1<1 Rep!J~~rr:-E;nts 

ft,ole flcpiae~m~nti T otai 

A~<1< t.. C.::.riditi¾!n Self.<(!! iqv.-er ut* h!eo-sii::m 

DeiivN~bi!ity 

D~l1 ... ~r.:ihmtv 

Steel towl;!.t WI! El'tens:/on Tota! 

t)1.\tt!h1ino~ t<vtomation 

Obtributioo Aut.omn.tion Total 
Sulat;ttl<:11\ Pc,ign Upgrades 

Sobit,,tkm Ot:1i:5~ Vpir.1<l<l!.i 

Sl.lbstatlon Oiulin Upgradc-5-lot:d 
GnodTotal 

r{odvil!e Sub~ Add (½rt-uktr & Cr~.:tte Rlng Uus 

f"f<2$Mct - Add lJ8~'/Sft~kN 

1 .. , 

win $ 

2020 $ 

$ 

20Zil 

zow 
Wi.O 
:w~w 
w:w 
2:0:W 

2020 

2-020 

.2020 

2020 

2020 
2020 

$ 

1020 $ 

WW $ ii 
.:3,79.S,Sil9 

l.l6,8:3Z,HH 

ff] 

MCHo<I 
E1ti11pt• 

(!a!,~ l 

Clat,5 2 

ClMi2 

Cl>tit 2 

(:i-:t.~$-; 

Ci<l:5-:5- 2 

(i,w,l 

Clriul. 

({{I~~ t 

Cl.Jes.~ ✓. 

(},;hi. J 



~ii'IJ 
Np, 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

2731 

285 

286 

287 

288 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 196 of 237 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Candition Circuit Rebuilds 

Age & Condition Circuit Rebu Uds 

Age & Condltian Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Conditian Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Conditian Circuit Rebuilds 

Age & Candition Circuit Rebuilds 

Age & Conditian Circuit Rebuilds 

Age & Conditian Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Candition Circuit Rebuilds 

Circuit Rebuilds Total 

Age & Condition Substation Assets Replacements 

Age & Condition Substatian Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Conditian Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Conditian Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Conditian Substation Assets Replacements 
Age & Canditian Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 
Age & Conditian Substation Assets Replacements 

Age & Canditian Substation Assets Replacements 

Substation Assets Replacements Total 

Age & Canditian IXLPE Cable Replacement 

XLPE Cable Replacement Total 

Age & Condition 4 kV Canversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Canversian 

Indianapolis Pow 1ht Company 
Cause No. 4 ,DSIC 1 

Attachmem CAR-6 
Page 206 of 247 

Indianapolis Power & Light Company 
2021 - TOSIC Project Detail - Capital Dollars Only 

CENTER NO. 6 

CRESTVIEW NO. 1 

CRESTVIEW NO. 3 

CRESTVIEW NO. 8 

LAWRENCE NO. 3 

LAWRENCE NO. 4 

MILL ST. NO. 4 

MILL ST. NO. 9 

NORTHEAST NO. 1 

NORTHEAST NO. 2 

NORTHWEST NO. 1 

NORTHWEST NO. 3 

NORTHWEST NO. 5 

NORTHWEST NO. 7 

WESTNO. 2 

WESTN0.10 

ALLISON #4 

CENTER 

CRESTVIEW 

EDISON 

GUION 

HANNA 

I.C.E. 

LU.CAMPUS SOUTH 

LILLY CORP 

MOORESVILLE 

PARK FLETCHER 

QUEMETCO 

WATER CO WHITE RIV IND SUB 

WESTLANE 

. "'.---1 'i , , :::·_ "· , "'"' .,·, , ,. ~:., ,,-., '':~r, ,, ,: ,, \i' 

CONVERT MILLERSVILLE TIE 

CONVERT GALE TIE 

CONVERT EUCLID TIE 

CONVERT STUART 

$ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 

2021 $ 
2021 $ 

$ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 $ 
2021 (• ;, 

2021 (• ;, 

2021 $ 

2021 $ 
2021 $ 

2021 $ 
2021 

,, ,, 
$ 

2021 $ 
$ 

2021 $ 
2021 $ 
2021 $ 
2021 $ 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment BJB-2 (Public) 
Appendix 8.7 
Page 9 of 27 (Revised) 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 2 

Class 3 I 
11,168,2os I 

-
Class 2 

■ 
Class 2 

Class 2 

Class 2 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Feet 

Units 

Units 

Units 

Units 



Uoc 
No. 

Indianapolis Power& Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 197 of 237 

or 
Oi!lh.'Uitbiltty 

(8) 

4 kV tonv~r.U0n iotaf 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 207 of 247 

Indianapolis Power & Light Company 

2021 • TOSIC Project Detail• Ca pit.ii Dollars Only 

3-44 1'.g.t t .. (.t,~::fir'i0f! lip !t~ii<d:i•Hty~m;::a•,,tHhe-nt ftc;ll"c.t., Ml/'l ~ 2'iHi 

.!? Rtilabll!ty lmprtt~m-e.nt ?rejetti total 

J-51 

l•~~ & !.'.unjak:in 

AW~&. C~ndit!nll 

Aw:• £, Cmdilir.1ti 

Age fl,. (o-nUr. ion 

ti.ge & {cnt:\Hoo 

.\git & Cot1dit~11 

/11.w & tcmd~lrm 

t~r,& t. l:tt\diti.:m 
Af;e S C,::miJ'ltkm 

A~1e. ~ (.,;i~ijlfr:m 

Agtf.,(r._;{,;}itirr1 

:.ec-SC<;;..,,Mki(1 

~lit' e (tm,:htW~ 

Agi~ & tondtbn 

l\f.'~ ~ t:Amdi;l1m 

-Si:-cr.mrlory Netwmi: Upg~d.t:~ 

.~i~Cl:'!l~fiiH'( NHwOrk Upgt~ri<~-S. 

C0-0 S1h::t1!~dary NP..b.,...o:k Upg:rndtH, 

CBO S!!-co«daty N.i:?tworlt: Upgtad,n 

t!m ~c::~ridtny Nutwor'ic ui,grade~ 
t:BD S1n:nm.fa1y Nutwor~ lJpomdo:s. 

(BO Setood-ar,rN~h'.'Qrk iltntad~~ 
ctm S.ei:~mr:fary 1,ktwc11i.Upi;:t<1<l~!i 

C60 .Str-ccitdar1 Nttwat\ Upgrade~ 

COD 5fcm,tlary Ne1wati. Ur,:gn~de5 
Ci:.10 $1.,>rnndiiPf Ni;-t•,,teTk l!V£fJth.~~ 

tSO S1rnnd~f'l N<:'J:·WCfk UpgfJd~i 

CilO $<:<.t.UrH:l,wJ Neh\.-tl'f k. U;,_gfa1:k!< 

(UP ~t:Q.!'1:darv Nttw-i.ltk U::iernd~.!. 

C!lO Setom:!<1ty Nehvo<k Upfr;Jdt~$ 

COO ~nmrufary Netw<itk UtWiltfo~ 
C::Ot) ~erniufary Notw<lrk· Upgrnd(!:;. 

Clm Socartdttf'i Netwotk Upgradet TOt:ill 

;\P,f! & (tmditton S.latk Wit~ PC'rfO(f!w10C4? imprOVIHi!l1'fit. 

Agn $,.· t:ood!tbfl M..-,tk Wir~ P~rfonnaoce !mpt:::Num~nt. 

i'l;t,n ~ Cl!ndi!Mn SU1tk \Vke P!!-dcmitrn<e !mprmv•Hr-tttflt 

/l.fW t:~ Ct:rnthtiut\ .St.::itk Wttf.! PNfo~rn;ltKC lmt)rO\i!J!f!'l(tfll 

128 WGt~HgtiSl V.:1uit \Jpgrjjd?. 

f~lf<lN Ml C-abl-t'! lh~pliH':t?-m1:nt 

r~r.-!,lor ,t:il C.ablll! Ri!!J)faci~ml!.rtt: 

f:1;!1-!'di!t -4:Gl c:.abh:' Rq,tncl!mlt.llt 

J.!i W l~~mi·gl't1 St. V;mlt Upr,l 

19 N. Meddi.tft. :it. Vault tJpgr.1tfu

:Jl5 W, NowYor~St. V..lutt Upr,rad~ 

tOS: r Ma.rk!.?t St Vault lJfgra.da 

121 rl~Qj\Uffi!J'ti1 Cfrd'\."' V<luft Vpwatl~ 

10£ t MJ.rylarui St V1Ht!t V~grad~ 

159 t MMkt..'t St Va:uit Uptradr, 
15 f. O:hkj S.t. Vault fJµg:tad~ 

l Hl ti :St:bto $t '{./oJlt Upgf,We 

f'i,~r-i.on µfi 

Pia~:sMitS 

i l1 t Mf•~Mg.m St l/1H1lt Vpgro-".li> 

fH:t:itS{l~tlM 

m:s H<Hit~ 1 t:):trnt.h:m 

Ut-Js P-!'l<P.: ~ Cr.iwkm1svm~ Rd 
131-{!5 $lout • Gl~M!i. Vtil!cy 

13:2,59 Southw~$ct .. ,sanltatbn Sa<jfhport 
132'~10 1\ll&rm lt4 , Vh:st 

Af;-G ~ Ci1n!:fitkm 

Ar,('al(\::H':.d,it,fltl 

SI.at;{ V✓iro ~1tl'di:-rmar;c~ !tnµmiltm~M 1.31,fil Ciwt~r ~ 1.m1 Swth 

l>,ti.?&(eft(ifl.br= 

t.r,-0: &(\;;tH:litit;\1 

A,e"-1 & cond!ti<:11·! 

1\~1<"" f..i C:,;milinrt 

At;P. &.Cl;!mJilbn 

At:t• ~ CC\ntHth.:m 
A~ s ci:,rit.titkln 

Ag.;, & Comlltfon 

SHH, Witf:.. P>!tfof!'foU\tt !tr:::C!C'itJ.!?'l~rlt 2t.~)1Y1 CN1t~r, tiliy Carp 

StMk \fJjr~ P--etformance ltrtpro\/'tttnl!nt Tut.al 
f<:tm-~itt r:m, •· 1:ire--11;:\!cr Ret3y(IJ:n_graU;lt 

B'ern-o~~ (m! - i?ire:-;i..-i'~ R...ii:,y/Upr,rmfot 

»~rn~to fr,U. Sn;;:i1<:\1t Ri.!lc:ty/UpgtM~:i. 

Ri1ft';-Ott'! f:n\J ~ (!tl:'<lk-<?!r R<-!!~/Urttf'j!d~!i 

RtuMrn £ttd • m~akcr Rela.y/UJ:'ijf'itdtn 

thimott:! ti'!d ~ 5f.('i!kitr Ra-!.iy/Upgtiufo\ 

!tttmo\~ f f1d • Srna:l<er Ri'.tlay/Ungrnde~ 

~l:trnttl~ Eod ~ Brn~ker Rel::iy/U:i;t.ide.s 

Uti'l'~SOU-TH-HZ--61 ~>:rt .. :Jl£k1y 

UltY (()M,l,t!:il•l BY.ft·• 11~!.ay 

tNGU$HAVt•Z-1J'l·l Sfift~;i;:tR, !lci:!V 

~lOUl soun-1 t,\{{0, tl.el>ly 

tJ::.r.-nus TIE BREMER .. R•t;y 
CRfSTVif. '1N, l 38f:V BWi 'H! UKR • Hr1?<1k~1 & gd,1y 
Wf$l,l.:f2 .. ](JW 8KR: · Ht.?lay 

wrn-ino, B~R-R•ktv 

{I)] 

Year 

20~1 .$ 

Wll 
:.m:n 
2021 

ion 
1021 

2-Qll 
:ion 
lOll 

s 
2021 s 
:m:u $ 

201.1 
2021 

,?021 
1021 

2021 

Wll 

eOll 

lOll 
10?.l 

202:t , 
/.(lJl 

WZ1 

(E) 

Pl•ll PtoJ•(l Cost 
(C.pll•I Oollatil 

;::::JU,r.;,\f';,l ~~; h::::o.<>!' ::, 
·:·:., 

(F) 

MCECort 
eumate-. 

tfas.s 2 
Ga!>.S] 

(l:,H'\. 2 

Cla-S-!. 2 

Cl;r<;~ 2 

c1a .. i 
C!.im Z 

Ci.H51 
Cla!s 1 

Cl-css 2 

Clc3l:S (. 

Cl~w2 

Gil.t'!-2 

Ct;u:s 2 

O;iu2 

Q,;is,s}. 

C]O'!,:io 2 
C:hm2 

Cb:~s 2 
tfa:;sl 

CtaH 2 

Cl<mi2 

Cfass l 

CtJ:$~ 1 
Ct~.u 1. 

C!asc;. 1 

·Cii'!S.i2 

Ci<1ss 2 
C!2-1~2 

tia~s ✓. 



No, 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Page 208 of 247 

Exhibit A 
Page 198 of 237 

j;\) 
Ax.eACoruffinm 

DttltVt!f<lhfH1y flroj~t::t Type 

Ss1b~t.1~h.l:r1 OiHi!tn Uµgniifi?~ Total 

Gri'lnd rotal 

1,1dianapolis Power & Light Company 
2021 • TOSIC Project Detail· Capital Doll.irs Only 

(C_I 

Hai<h'<Nii ,. 81:?J 

Ad·,,,H;ced f\i::t1ifo;tfrm t/,;,o,1g,:;i,1: ;t ;,)•.'i.1-~ini, 2U)l 

iOi 

v '"-"> I 
15:l,<.172;W,1 , 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 199 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 209 of 247 

Indianapolis Power & Llght Company 
2022. TOSIC Project Detail• Capital Dollars Only 

1 nn~a:rnp,:.:cl ,1i· .?~"'<:-t' .~ 
::,;,;_n,:: 

(A) c-.c-r------(~E,_i -----,,-------,------"(C'"-)----,------,--.:c(O"-j-1 __ ..;.iE"'} ___ 1 _-'-!f-'j-,r~(~Gl~,,~'-"~) 1 r---~...,-,g"'a~·;-c;;;;m;roo 

4(.; 

61 

., . 
OeU1.-e:r.ibility 

Atv & <:ond~tlr.m 

t>)1t!" S C.mirl.itiO!i 

t.r,,e & ConiHt~.ln 

~\w· & Ct1n«iHan 

/IP,_e,, & Ctuld>tiO!l 

t•~f.< l CGN:HtJ<Jn 

.Aij'!2'&Cr.!mfitku! 

:.~<:)' f .. C,::mi.fitiol'I 

At~ S Caoditii;:111 

N.1~ l. {or~<lititni 

Ag1: & (.imdiHtm 

A~~ t. O.rnditkm. 

A;'.tt!' & C~ndit;nn 

.\gt1 & Contl:!tion 

Agti & Cond:rl:1~1n 

.AgE.!&(tinUitKm 

Ai].ft& Cc,,{1ditk!!'I 

Ag~ & Cc;r.ditkin 

A,!!(1 S. Coociition 

Aee 3 Conditi,m 

Atl: & Cottditi.,.n 

J\.~~ & CnndiOi:m 

Afl~ & (i;.Tldit!ari 

A1_lll' F" C1:1ru:HHP.n 

Ae~ &: Cunditkin 

/1.1!},1.~ & CuMitktn 

Al]i!' S (CtMitkm 

t,u~ &C,cfldittcn 

~ff.:" e~ Cf.mdltio~ 

!It;!!' S Cof'1dltloo 

AJ;e S Cc11dftii,n 

i\t,.e & ComHtlun 

flg1;< & C~nditlort 

Ant- & C~l1dftii.m 

Ag.e- & Cc1Ki1tloo 

Age & Cor.rl1ttOt1 

l~\te & C011..:Htior. 

Ar.t & ComHtior. 

Ag:~ & Contfihon 

Cit(tJit nabutid!< 

Clm.1h Rebufld:S 

Cite:t.1lt R!l"boHt!:!. 

C-iJc\lit fiebuikl.s 

-Circt.it HoC!huikh 

C:irt\Ji!- R~tiunds 

C;r:;:wt nfhulk.!:i 

Chm\! ?..tilu!Uh 

Cln:::ult Kehiild1 

Cln::uit R1..>tluikit 

Cm:i.ilt R~buHd:;: 

Cltr.1Jlt riebuitd,

Cittuit Rf.!buiid.s 

tirtult tlctn.ii;(!s 

tlinM R~ttuitd~ 

C:irVJit. k!fbuikh 

Cirtuit RehiHds 

Cin:~itfivf:.1uf!d.1, 

tim1!l Rcbulkh 

OtCJJltH¢b1,ild$ 

Circs.irt R<!!!:luil(J5 

Cirtult R~bu1ldl 

CJn::utl ft(!build~ 

Clr.:ult n~buikfo 

Cim~il Rebt.lld$ 

Cirtuit ftttbuilti!i 

Citmll -Rebulkh 
Citt:U(1 Rebulh:h 

tirrnf\ Rebullds 

Cin:uit R~bwldJ. 

CJa.ui! nr~bui!1J!i 

Clf-cuit RebtJikf!. 

Cirtuit Reb1Jikts 

(ittuit Reln;ild~ 

C/rtu!t ftf!"bulld~ 

Gri:ui1 nc-b:l!ld~ 

Ci-n;;uf!. Re-bo1hJ~ 

On:utt. Re-b~itd,; 

CJri;:tJ/t Reb1.;(lds 

CENTlcR NO. S 
C!NltR NO. 10 

!:AST NO. l 
WG,.wom>NO. 9 

GfftM/~N CHl!RCB NO. 9 

Gl!iOUNO. 5 

GUIO!/NO. & 

GUION NO. 1 
1~01011 cnHK ,m. 
iAWR£N{[NO. g 

MIU ST.NO. l 
Mlt.L St.NO, S 

M1U .. S!'. NO. 5 

MOtWN- ntAlt NO 

MONkOVIA NO, l 

MOOHfS_\Jllif. NO .. l 
NO~l!H-10. l 

r-H)RTHEAST NO, 12 

noRJHMSl NO. 7. 

NORf!<WEST NO. • 
MftK rt..ETC:HfR NO. 4 

P.ARXrn NO, 2 
Pf\OSf!-riCi NO .. S. 
QU(MCTCO NO. t 

RGU 30TH NO. 1 

RCAOO!H/m. J 

RIV£R ROAO NO. S 
ROCl:Vll.l.f NO. 7. 

!IOCKVll.lEND. < 
ROCKVlf_Lf N{), 1 

ROC.¥.Vlll!: NO .. 8 

ROCKVll.lt NO. 9 

!l()C<V!Ut NO. 16 

RCKKV!llE.110.16 
SHF.ffffl.0 NO, 1 

SHlfflH D NO. 4 
SHlFfli'l.DNO. 

SOUTH NO. 4 

50ti1H NO. f~ 

project Yct1t 
wn 
10l?. 

ion 
2022 $ 

wn 
2022 

2022 

2011. 
2012 
1.nn 
1022 

1022 

:.mn 
2012 

wn 
2012 

2021 
1022. 

2-022 

zon 
2012 

W12 

:.wn 
2022 
wn 
2022 

2022 

1022 

2021 
2021. 
ion 
2022 

l.022 
.?022 

ion 
201.1 

:1022 

2022 $ 
201J $ 



I 
:jJoe 

14.J.< 
70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

2741 

289 

2,0 

291 

292 

293 

294 

295 

3451 

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 200 of 237 

(A) 
_Aji/11~ 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Circuit Rebuilds Total 
Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Substation Assets Replacements Total 
Age & Condition IXLPE Cable Replacement 

XLPE Cable Replacement Total 
Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

4 kV Conversion Total 
Age & Condition Tap Reliability Improvement Projects 

Indianapolis Pow 1ht Company 
Cause No. s . DSIC 1 

Attachmen, GAR-6 
Page 210 of 247 

Indianapolis Power & Light Company 
2022 - TOSIC Project Detail - Capital Dollars Only 

SOUTHN0.10 

SOUTHPORT NO. 6 

THOMPSON NO. 3 

THOMPSON NO. 5 

TOBEY NO. 7 

TOSEYN0.10 

TREMONT NO. 2 

TREMONT NO. 7 

TREMONT NO. 10 

WESTNO. 1 

WILLIAMS NO. 2 

WILLIAMS NO. 5 

CASTLETON 

CUMBERLAND 

GEORGETOWN 

GERMAN CHURCH 

LAFAYffiE ROAD 

DOWELANCO 

I.U. MED. CENTER 

ROACH CHEM. 

STOUT 

PETERSBURG 

PIKE 

STOUT SOUTH YARD 

THOMPSON 

TREMONT 

~- p•tt•IJiliiiM0 
, tr:, m r,,.; .~ '" . ,,;_ ,,.·'.-~.," .. P I 

CONVERT DOUGLAS 

CONVERT SANGSTER 

CONVERT FLAKE 

CONVERT OXFORO 

CONVERT CAROLINE TIE 

CONVERT CAROLINE - EMER 

CONVERT RALSTON 

ITRIP-2022 I 

2022 $ 

2022 $ 
2022 $ 
2022 $ 
2022 $ 

2022 s 
2022 s 
2022 $ 
2022 s 
2022 $ 
2022 s 
2022 $ 

2022 $ 

2022 $ 
2022 $ 
2022 s 
2022 $ 
2022 $ 
2022 $ 
2022 $ 

2022 $ 
2022 $ 
2022 $ 
2022 $ 
2022 $ 

2022 s 

2022 IS 

2022 $ 
2022 $ 
2022 $ 

2022 $ 
2022 $ 

2022 $ 
2022 s 

2022 Is 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment BJB-2 {Public) 
Appendix 8. 7 

Page 13 of 27 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class4 

Class 4 

Class 4 

Class4 

Class4 

Class4 

Class4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

I Class 4 

{Revised) 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

I Feet 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

I Units 



3S1 

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 201 of 237 

., 
01i:llve,ab1Uty 

j\f,I~ & Concditit:m 

1'\t~ S. l:nndit!or. 

t,1Eictin ~opl.!<tHnrtnt 

Met~t ll.l~plat<tN1QntTC1tal 

CilO S~nndt1ry Netwcrk tJr,f1r<1de::i. 

CSU $e{cnctary Net#nrk t)pi;trMlf.:$ 

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 

Attachment CAR-6 
Page 211 of 247 

Indianapolis Power & Light Company 
2022 • TOSIC Project Dcta11 • Capital Dollars Only 

(C) 

:lf',t f.1~<:< &. Conditio.~ cao $(!(OOd.ir1 Nt!tw1:r~ Utitrt1d<1.<:i 

Nl?W Prn•Ciu~ Man!toh! {lQ(ation vk, f)il?t$t)!I ~~U Mkhlg.i.l'} 

Ne1,..- f\.u:i-•(Mt r .. 1,wht1l<! !t<1<<1t1-tm vk, Hliric:ji ,1nd Mi!:Mg,'Hil 

Nw:.- ?tt!'•Can M.i:;hd,:, !L<itat0Yi vk. $31 N. ltn,,oi~i 

35.3 t.t:t.t -& (r;io;:hfr;.i~ (.fj{) ~(!'<t~tidary Nttwi.:itt Utitrn4t:i- R?boil,J Mk i\5, l l 

i\ft-::•&t:with!.ia.!'1 

AJ11;! ~ Ci:;t.l!iH::,n 

t~t~ f... (Ol\dit i'1r. 

AJ~~ f~. (Ol'lditlo-n 

lt(i:~ & Cott~h\ior, 

Atlt~ t (,;,-,ndi\>ots 

t~;~ i. {~t,;\t(ti,::;(t 

,1i)t~.&f.:;rn.,:M:ofl 

,\g_t;&C(intl.'tiOH 

AW< :S. C.,:it1<lit<m1 

Ar,.;, & C<mU;tJ~1t1 

t,g,_.f. Ci:.tntfitlo11 

A~<.• &. Umditli:m 

fta1: !.. C;:it1ciition 

f.t:<•.f.(.'.pMfitk!tt 

/lg~ f. .. c~nt!ifa::m 

.A;!f'. t (CNHt~!:l(! 

Aft~ f; Ccod1tion 

A}W & (tln:.hiton 

Ar,t~ S ('.(!ndit!Oll 

Ati(•~Cr'.;rn:!ltlo:i 

Ac~ s C~ndltkm 

N-:t & Coratt~.o 
f._f.,t $, Condit,on 

~igtt & Coi;.i.iitkm 

l1u,1 & CottdiHon 

t'V~ & (ot!drt:im~ 

At!~ & ror.ditillr. 

CSO ~.::>t1d,,rJ Nt:work. Upc:~m:k•"5-

C:SO $!:i~(.'H'ldilr)' N~t'WQrk U;l!;HH.i't!~ 

tao !-:~o::irafary N1!tWCfk \Jj),8't.arl1~\ 

C!H) Set.:ondtUY Network UnSti'ldf!~ 

(SD te~~1dary Nttwvrk Upr.::ro<k~ 

(?HJ S!!~l;J~dary N~twor~ liPZr.tdt; 

C&D .S!!'r.;;,ndM)' Ni,twork Upgi~d;;-.!.c 

cm.1 S1N;~r10,.u1 N'1.tworr.: tlpa.:,Hf(t$ 

cao Sl':tMd::tr-, Nt!:h'(◊rk tlPt!I ad-e'i 

Ct!O lt':t,::md;;it·t Ndv.-c:ri; UP&tad<.•S 

(80 .$~tatllfMY t./~}work l.lpt;r,ld•Ni 

CBO St:irnrttlMV N<atwofk lJ1:ii~HHk~ 

(Ut'> ~,i,~t()r1/:l;)r)' Nq,h•.-t~tk IJpftt.ild!,!!i 

Cilt} Si?!:<tMiW-1' N~.!W~lfk Hpg11(di:>'S 

tllt} S~-at1d,wv N~twctk tJpgt~d~J. 

can :St.::ond;:wr Nirtwotlo: Upgr(ld•:~ 

CBD SN.::mdary NHwct~, U~trndcS 
CBO Stre-otidM'I ktttwor"k U;:i~rnd~s; 

Cao 5.t!( ond«rv N<:tWQTk Upgradej 

CBD Scc-rmdilfy »~!work Upf:r:,if1~~ 

(SO S-t-t-Qtldiity No'.'lWOtk VPP,f,Mkfi 

rt<..,b:;ixi MH 11$~00 
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CUD Stt:f.H'l\1;1ty .tHHw~tic: Upgt.a:thrn. ·•,rn,.dt T1.>1:l:l~1li<'lt\> · 4QQ W. \V~~M!'lttott~ ,14 ~t St'f!J.HJ 

CEO ~trn~dat•i !U!hYnri<". Upgr,1::.!&.r. V.ault 'fethm.::i~r,y - 110 tt s,m,1te-, 46 n, C.1-pirn1 

can Sttor.-&~rvNetwmt LJt\tt'a4~~ Vluit techm1ir..,;ity •JJ(l w. w.,nhitigtem, JOtiW. \l'.J.i:.hir-,r,ton 

CBO S<'!i:trnd>:1:ry t-i<'!twor.k tJpr,_r.a<ic~ V.i!it..lt Technt1toiv, 10 S, (ap,t-ll1 :m2 W, M;1t'<!a11i:f1 17:g W, Gt'i'.lreia 

CtlO Sccooda,y Network Upgrude:s Tatnl 

S.i~tl<: Win~ P1nfo(!'PM1Ce lMPWVerl'l(!tit U2<l6 €dls0ll '• ewok'f/l)Od 
St.iltk Wit&. ll~tfo1ma~1c-t- imptovrmt-nt. 132-41 Wt?stl.lne. Ge01~~!Mm 

$latte Wh~ P.;•rlcttnatK~ lmp-10-;~mMt l-32,!S Ptmp!~<.t, ford 

Stutic. \-Vint Pudorrnun:-cn lmprnvt?:ml'!-nt lo-tal 

55-D Ait~ & ro~~dt!i..-,n. R:1.Utlt~t~ tmi ~ ftmaki,t R?t~r/Upgt~,i:;i.f,c jGt.(NS W<ltf.l,-t~US nt: {!.(fl~ Hii!\➔Y 

/Ol 

i.022 

Pfon Pro!t<l Cort MCU'ost 
(C.pl!•I Ooll>rs) Ettlm.,, 

C::l:m:•l 

Cl~H:$ ,i 

Cla$-;4 

c,~~:ii.t 
tl,im4 

Clan-4 

Clu$t 

C1;,it4 

Cfa:-;:'i 4 

Clei.5!4 

Cian4 

Cl.1:ss c1 

Cl..i~.s4 
(la5:sil 

Cli1n~ 

Clai,.a 

cli!-.~-1 
til'l$S4 

Cli!:.~4 

(fJ-M-4 

Ci;,i-14 

ti.tu.fl 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Page 212 of247 

Exhibit A 
Page 202 of 237 

Indianapolis Power & Light Company 

2022 • TOSIC Projuct O!tlail • Capital Dollars Only 

prnlcct 

•i~1-,;;ote .E'r::<1 V t)n;.:;~_,;t R.e1,1y/lipJf..l'tii:~ :; rour N •.l:{?• l•i \*+'EY~ o,::JI, ih>nt_.,~, 

Jliirr..:}lB (i:d ~ t;n.•;)"'.•.'t j:kLW/d-)'.if!_n'!cl-r;i:< $70U1 N,-tJ:2.+1 tAST Q(S · Hr(i;ih,'r K f{dH'f 

t\f/.,;1h:1ri"ki,,1y/U~,grn,:k~ MlU STRHf·•l:V-i!5 dN£tlKF:. -lh•<1b:1 

ih'.!ntm.• fd V f.\(('i1\ii~r fkfily/iJrerDdes YWUT N•-1.m,9r• fA$T OCH. HH.,;ih•r l lHay 

!{('.n~Ot.(' tr1d • er t!i"ll:f:! lki.w/Vpi.~ni:fo'i Yt'OU1 rM :Hf.· CJ~ W[Sf 0(1) Hti~i1.k,tt 

R~ntc\e £nd • Bt~.t~~f' H1:lay}Urhtti1des iota\ 

S1.1brt:atlnn Dciig.n Up1;.r1nh•~ lotal 

Grand fotJl 

2{1]2 

1022 

ffPMi-fWH 
ll,6,P,103 I 

ii&i&ki 
l~.309577 ! 

ldU29,103 ! 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 203 of 237 

gc: 011 hlOf\ 

Af:•~ i'~ 0)Hli1 bn Uu:uit f{,~JwiHs 

C't,:;uit ilr.:-buiLi> 

~,:,,, i\;i: f. (cc'd,(ior, Cte:1;:\t fld>cJiU~ 

rn) J.g;: ~: Cm;ditit)fl Cit(Uil fl.d~;.Ad-!.: 

;\g~~ ,;.:. ()::i:dikn Cittuit fh1h:1idx 

,'<f<:~ K C,:1nditbr, Cfrt\-Jit R.-ehtifld:-: 

t!rt:1:t 

i\!(' £, C,;:;ndiHnrt Ctn1h Re!::ulidli 

11{; _.,.g, R. ''.", ►dik ·, Oirni; .Ri!i:;t.si>;!~ 

l 1? /.;;,, E~ Cmd!k)n Cfrr:rn R~h,Hf;h 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 213 of 247 

Indianapolis Power & light Company 

202.3. TDStC Project Detail· Capital Dollars Only 

usn.noN NC. 
C:ASTtnCN NO. 

l.i\51 NO, S 

tnnt 1.vnUt) No s. 

<j;,£1,WS V,\U.f'{ no. 1. 

lM 1\'{l;fl t HO?\D No 3 

t,~OGiH:SVilJt tm J 

fWRTH H(}. ,: 

NORiHf./1.SI NO. ! l 

PM1Kf.Lt-1(Ht'fl NQ. 

P,ViK r-1.crcurn M) 

PARK!Ji; NO. 1 

P!tf NO. fr 

HO(KVl!.tt fm. J 

NO. 8 

5-CUfHt:f•1$'; ND. ~• 

SOUTHP()iU NO. l 

1DbfY NO. I 

lllH,mtn NO. 
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Ace & Condition Sw1Ptati0n Assets Replacements 
Ale & Condition SUIDstation Assets Replacements 
Ace & Concllliion SUIHtatlon Assets Replacements 
Ace&Concllliion Swllstation Assets Replacements 
Ace & Condition Suastation Assets Replacements 
Ale & Condition SU!tstation Assets Replacements 

SU!ntatlon Assets Replacements Total 
Ace & Condition IXU'E Calille Replacement 

JCI.PI callle Replacement Total 
Ace & Condition 4 kV Conversion 

Ace & Condition 4 kV c-ersion 
Ale & Condition 4 kV Conversion 
Ale & Condition 4 kV Conversion 

Ace & Condition 4 kV Conversion 

Al• & Condition 4 kV Conversion 

Al• & Condition 4 kV Conversi0n 

411V Cenverslon Total 
Ace & Condition !Tap ReliaeHity Improvement Projects 
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GUION 

LAWRENCE 

PARKER 

SOUTHPORT 

SUNNYSIDE 

WEST 

CONVERT HEMLOCK TIE 

CONVERT COLUMBIA 

CONVERT McPHERSON TIE 

CONVERT RUCKLE TIE 

CONVERT COLLEGE 

CONVERT WATSON 

CONVERT 36th ST TIE 

TRIP-2023 

T-, IIIIIHabllity lmprevement Projects TGtal 

Al• Ir. C0ndltion !Meter lle(lllacement j Meter Replacement - 2023 

Meter Replacement Total 
Al• & Condition CID Secondary Network Upgrades Rebuild MH M54-01 
Ace & Condition CID Secondary Network Upgrades Rebuild MH M54-02 
Ace Ir. Condition CID Secondary Network Upgrades Rebuild MH M4S-02 
Ale & Conditl0n CID Secondary Network Upgrades Rebuild MH M45-99 
Ac• & Condition CIO Sec0ndary Network Upgrades Rebuild MH M4S-03 
Ace & Condltl0n CID Secondary Network Upgrades Rebuild MH M54-97 
Ace & Condition CID Secondary NetwMk Upgrades Rebuild MH M55-0I 
Ace & Conditlen CID Secondary NBIWork U,grades Duct LiAe (JOO ft.) Location (vlc. Mlchipn St. and Mass. Ave.) 
Ace & Condition CID Secondary Network Upgrades Network PA>tector lleplace 108 E. Mlf'Vland, UG412 
Ace & Condition CID Sec11ndary Network Upgrades Netw11rk Protector Replace 215 w. New York, U6411 

Ace & Condition CID Secllndary Network Upgrades Network Protector Replace 535 Mass. Ave., UG422 
Ace & Condition CID Secondary Netwerk Upgrades Replace NetwGrkTransf.120/208, UG432 227 E. Market 
Ace & Condition CID Sec11nGl1ry Netwerk Upgrades Replace Network Transf. 120/208, UG412 108 E. Maryland 
Ace & C11ndltion CID Secondary Network Upgrades Replace Netwllrk Transf. U0/208, UG411 215 W. N- Yltfk 
Ace Ir. Conditien CID Secondary Network Upgrades Replace Network Transf. 277 /490, UG442 2 W. W~ 
Ace Ir. Conditi11n CID Secllndary NelWork Upgrades Replace Network Transf. 277 /480, UG432 126 E. Market 

2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 

2023 $ 
$ 

2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 

$ 
2023 $ 

$ 
2023 $ 

2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
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Paga 1711127 

Class4 

Class4 

Class 4 
Class 4 
Class4 

Cl■ss4 - Class 4 

12,354,210 I 
Cl■ss4 

Class4 

Class4 

Class 4 

Class4 
Class 4 

Class 4 
15,541,113 I ..... Class 4 

Class 4 

Class 4 

Class4 

Class4 

Class4 
Class 4 

Class4 

Clas4 

Class4 

Class 4 

aass4 

Class4 

Class4 

Class4 

Class4 

Class4 

Class4 

(Revised) 
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Units 

Units 

Units 

Units 

Units 
Units 

I Feet 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

I Units 
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Units 
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Units 
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Units 
Units 

Units 
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Units 
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Units 

Units 
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CHO te-tend;:;.ry f-Htt._,,,:;ri. Upgrodb 
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{Ci 

Hepbrn Nt!tWark T"i,md. -:!'17/,1H-O, rn;6J l 3[}1 W, M,uvfarid 

Rt~tMn,- $1irnn-,:.fary C,1bh {lti",gU> f)iHi h) MO M;),\,na 1-;:,.1 MH MSt. .. t)? 

t-iz•ptv:<.'. Prim;;1ry tutir; fdisor\ Gin1it ,;u (\.'J11g;tl 4,XQ J It) 

P1_iffo'l!) C..J¾·i'.~ ,,vi~h M<111-fro!,-,;, (1307 fU 1-;\H ):, I-::::.r 
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.SulnHitr':,:m Ct'~igri UPitt,Hh>~ 

Su!nl:.itf::;:'I De\ir;11 UpJ~t,1<.i('!' 

'Stifrit.:tt<-tm Design Upr,(at!t::s1'e-rnl 

-Grand total 
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Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Orcult Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Ace & Condition Circuit Rebuilds 
Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Ace & Condition Circuit Rebuilds 

Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Orcuit Rebuilds 
Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Orcult Rebuilds Tetal 
Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Re(lllacements 
Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Re(lllacements 

Substation Assets lte(llla-nts Tetal 
Ace & Condition lxLPE Cable Replacement 

XLPE Cable Replacement Tetal 
Age & Condition r kV Conversion 
Age & Condition 4 kV Conversion 
Age & Condition 4 kV Conversion 
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CRESTVIEW NO. 2 

CUMHRIAND NO. 2 

CUMtlfilltAND NO. i 

EAST NO. !I 
GEtSTNO. 4 

GERMAN CHUlCH NO. 8 

NORTH NO. 3 

PARK FLETCHER NO. 1 

PARK FLETCHER NO. 2 

l'MK FLETCHER NO. i 
li'ARKER NO. 7 

PftOSPECT NO. 1 

QUEMETCO NO. 2 

ROCKVILLE NO. 5 

SHEFFIELD NO. !I 
SHEFFIELD NO. 10 

SOUTHNO. 3 
SOtJTHEAST NO. 1 

SOU'FHEAST NO. 7 

SOUTttf'OltT NO. 2 
SOUTHPORT NO. 4 

SOIJTHf'OltT NO. 8 

SOtJTHWEST NO. 3 

TOIEYNO. 6 

WESTI.ANE NO. 4 

Wlll.lAMS NO. 1 

WIUIAMS NO. 4 

ALLISON#3 
MAYWOOD 
MlllSTMET 
SOUTHWEST 

I 

'CONVERT 32nd ST TIE 

I CONY£RT CROWN Hill 
CONVERT SALEM 
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,\1;,~ ;:; Ccnditim1 %tn{Hf.• f. 1Hi , !h!itl-.:et Kaii,1y/U!)f:r;)dti~: 

!<11t~ ~~ (N\dititin Rcrnoi,~ f:'nd , Hre;1~;;; H~•iuv/Upztados-

;\W; t~ C-.1n6tkin ft~rn,:it,:,- £mi, \h~•;ih,1r H<\i.tv/Upf(f<hh}i 

~\J/_' & (<Hid\iiO{l Rnmi'.<:<J £11,.! • lh:,li<•r H,:-i,Jy/t):pi;r;,1d<..:!!;. 

,'<);_!'.' Ccn::f·ti~r, :' .. :,... ;,. [n .. : • f<:1,:,-.,ik<:1.r ,~•/.:i-y/l,'t~gr,:,.d~r 

ft,:-ii-:>it.:ibiEt)' 

D,,.!l;;i~i-1tbic:t)' 

Pole Ri:ip!;)i:(!mC:iH~ Totnl 

D\}-tribtrt;<Hl l1\;ti~1ni;1ikit> 

Sltb~t:,tion Q{>_~ir,n. Upl\rndJ;>:s: Total 

Grand foul 

~tv1,t ~.ui'., Add t\th'"J\..J)( & (n~~1lt! f'U!ig ilM 

'.IO\Hhwi:H (,;m\m1 H~l~1Sti 

3,5;?4,5-~,; ! 
., ff 

-6,1~·.:.c,-nv i 

:17 L!:A-~,2.$7 l 



150 

151 

152 
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154 

155 
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157 

158 

159 

160 

161 

162 

163 

164 
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169 
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2S9 
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2771 
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Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuillls 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Circuit Rebuilds Total 
Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Substation Assets Replacements Total 
Age & Condition IXLPE Cable Replacement 

XLPE Cable Replacement Total 
Age & Condition 4 kV Conversion 
Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

4 kV Conversion Total 
Age & Condition !Tap RellabUity Improvement Projects 
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BROOKWOOD NO. 6 

BROOKWOOD NO. 8 

CASTLETON NO. 9 

CENTERNO. 5 

CRAWFORDSVILLE NO. 1 

CRESTVIEW NO. S 

CRESTVIEW NO. 7 

EASTNO. 2 

GERMAN CHURCH NO. 5 

GLENNS VALLEY NO. 8 

LAWRENCE NO. 7 

MILL ST. NO. 6 

MILL ST. N0.10 

PROSPECT NO. 3 

SHEFFIELD NO. 8 

SOUTH NO. 1 

SOUTHEAST N0.10 

TOBEYNO. 3 

WESTNO. 5 

WESTLANE NO. 2 

WESTLANE NO. 9 

WILLIAMS NO. 6 

EAST 

NAVAL AVIONICS 

NORTHWEST 

SOUTH 

SOUTHEAST ,\-· I 

CONVERT BECKWITH 

CONVERT CORNELL 

CONVERT ALVORD 

CONVERT INDUSTRIAL CENTER 

CONVERT MANLOVE 

CONVERT ROOSEVELT 

TRIP-2025 

2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 

2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
202S $ 
2025 $ 
2025 $ 

2025 $ 
2025 $ 
2025 $ 
2025 $ 

2025 $ 

2025 I$ 

2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 

$ 
2025 $ 
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Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 
Class 4 

Class 4 

Class 4 

Class 4 

■ 
Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 
Class4 

Class 4 

Class 4 

12,3ss,3s9 I - Class 4 
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MIies 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

■ 
Units 

Units 

Units 

Units 

Units 

I Feet 

I 
Units 

Units 

Units 

Units 

Units 

Units 

I Units 
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., 
Oall11ernbllity Project rvv• 
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2025 - TOSIC Project Detail• capital Dollars Only 
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Agt:-& =Ca-ni:l-iti¢O 

Att&tomMttm 

/-r,rt.&CtHHH!iim 

Age & Conrlitinn 

Age & C<.1r;1:Hti<Ht 

/\!-',(' &.(:<:!!"!:folr,;1f.l 

t-ff.' ~ Concll!!Oo 

cao i-eC\'HHbfV N~twtll j,; Up;nid~:'l 
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t,~,"\ Age & ComHt.c~, c:ao '!i~ccndJ.ty Nu-twwk upsrndes 
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(A) IBI 
"1CI .. wnu1uan 

or 
oen.enbllhy ProJKt,.,_ · 

Distribution Automation Total 
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(C) 

·project 

OtllwrablUty Substation Desia:n Upgrades New Rlvenlde Sub 

Substation Dalgn Up1ndu Tol■I 

Grand Total 

ID) IE) 

I Plan Praj1d Cost 
Year- (Clpltal DoDa11) 

$ 14,479,231 I 

2025 s 
s 1&,m,5681 
$ 185,176,284 

lndianapoliO Power , Light Company 
TDSIC Plan Fll1ng 

IPL At.tachll'.ent BJB~.2 IPubl 1cl 

Appendi.a e. 1 

Page 2-l of 27 

(Fl IG) IH) 

. Quantky- I "AACECost 
Estlmlle Units 

I 

Cl.ass4 

~ 
Units 
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175 
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178 

179 

180 

181 
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184 
185 

186 
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196 
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269 
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271 
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JA) 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Circuit Rebuilds Total 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Substation Assets Replacements Total 
Age & Condition IXLPE Cable Replacement 

XLPE Clble Replacement Total 
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iCJ 

.,~~ 
BROOKWOOD NO. 1 

BROOKWOOD NO. 10 

CAMSY NO. 3 

CAMSY NO. i 

CENTERNO. 1 

CENTER NO. 2 

EDGEWOOD NO. 3 

GUION NO. S 

INDIAN CREEK NO. 10 

LAWRENCE NO. 2 

LAWRENCE NO. 9 

MILL ST. NO. 8 

MOORESVILLE NO. 2 

NORTH NO. 5 

NORTHWEST NO. 6 

PARKER NO. 4 

POST RO NO. 2 

SOUTH NO. 2 

SOUTH NO. 9 

SOUTHEAST NO. 3 

SOUTHEAST NO. 8 

SOUTHWEST NO. 2 

SOUTHWEST NO. 4 

WESTNO. 6 

WESTNO. 7 

WESTLANE N0.10 

WILLIAMS NO. 7 

BROOKWOOD 

ENGLISH 

EVANS MILLING INDUSTRIAL SUB 

GLIDDEN 

NATIONAL STARCH 

NORTH 

NORTHEAST 

PROSPECT 

·,s•s;:cs·c,,\'~-

2026 

2026 

2026 

2026 

2026 

202i 

202i 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

202i 

2026 

2026 

2026 

2026 

2026 

2026 

202i 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

202i 

2026 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 
s 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 
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(F) 

Class4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class4 

Class4 

Class 4 

Class4 

Class4 

Class 4 

Class4 

Class4 

Class 4 

Class4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class4 

Class 4 

Class4 

Class4 

Class4 

Class 4 

46,536,273 I 
$- Class4 

$ 12,301.s34 1 

(Revised) 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

I Feet 
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\Aj 
~-~~.~-,\~~,~,. Coi'i?fi t<.H\ 

1..ifH! 

No. 
Ot 

DcHvernbi(Hy ProJ>Jc.t type 

n-m \•!<-1rnd;1{y tiet,v-,:\r>: UpJFHd(;~ 

(/j!} $•.H.\HH.Ll!')' !'b_•t-.'lMk l.?p·qt~Hfa~ 

CJD 5,~t:<tril.faty ~b)t'.-JGfi.: UP1_;r·.11fo-1,_ 

:tSS /~f,Q r~.(l)n~ftion CHD s,~,:{H!lfal'/ t-fo-t-.•,t.)f){-UpJ;r ,Hhi!.; 

,!SG lq(t & C::rnditii'.)ll (HO ~,>i(M11fai,; Nct,\'!A', \.Jt<J!t<1(k:t 

,+JJ !,i;>:: ,i,;~ C,)1d:tio11 (rH) ~;i1<:o(Hi>ff•( r-hctWm~, ~)l!i~f;;(k::, 

493 .t,c<:. f. (;,,::<s;:.ti~\on c,~o 5.u,:Jn,.l;iry ~kh~'f~:~ 

S-2-0: 

/ >-' ;• ~,:;n;· :ti· n 

.'>.f'~ -~ 
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CDi'NER.T ;EHfRSGN 

C:Di'iVOiT tUDt0\\1 

CONVf.Rl SUTHf/U.ANi) 

IC) 

proju.:t 

?OC r .. t:i1•.1:l 

,Vi N. C~wi:.esi 

ID) 

101G 

?.02G 

20::?(i 

2016 

J.D2ti 
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At.,t: & r.mi<l,Hoa: 

ltltt! & (0~1-cllt,O~! 

Age S Coo<litkm 

An~ & Conditbn 

A.!;!'t & -Ccmd11km 

Age & Conditkm 

Age & Ci:1m:htkrt1 

t\i:t< & Ccmt~!iO(! 

Indianapolis Power & Light Company 
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16) (C) 

pro-Ject 
~~tn<.'W foJ y atN~-~t ?,.~tay/UP(ltmfo& 

fi'fl'.NVOt'!:' End• Stea4!-r ~t;la-;r'llpgrnde$ 

R1?mobt 'Et)d • 0His,ket R(ttay/Ur.trade.1 

R~r,,..ot,i tnd A St:e.i}(tJr R:e!J.y/Upgrad>::.$ 

Re.r;~t-e End A Bn•al:H Rt?-!;11/Upgrad~.s 

PfiOSPtCl~175:M. tH~f.Al\HI A nri1.ait-!}f 

~tj CAMi'V--S. N..-491<-l rw;tt ~ ft11ti1 

l\JO.MP\iSW-•3!·3 6KR, aol;y 

EASf,132,-07 \N 8.KR • ~eakM 

W£:Si,B2~10VJ BKR., nrnukt"!t 
Rti-mole End• 8n:.,:.itt'.>rRl!1,w/Upgr;nfos: Wt:Si-1,l?.AOG BKR. Brnrtker & f{ct-1y 

Re-met!!' End. fl(.(!:.'lk(rr Relay/Utigtad'.::$ wrsr •UJ:-63 sr;tt • &reah.n 

Rer.to-t<! End· 8.rn.ab:,.r Rt'lay/"J~radet tAS!'. B2•-07 t SKR · Brnilk~t & lti;-h,y 

Rem~te End~ &t-t!~l-:tt Ri:fav/Vpt,r.tdes T4Ud 

.¥'?" AJ;lf ~ Cqridi\ivn Pde Re;.i!\at(lfn~Ma; fate !ter,tawmi:nt ~ JO-lG 
Pofir l rn-,m111!1~t + 2026 GC:3 Ar,.t & ContHtivri ?ofo- fi.epla:tf.'mcAB 

Gl>i 

Pole Rtulacemc.nts l'-otnl 
Ok.1fl'OOtton Autom.i:tfu-1~ 

Oisttibutlon Automutloo Total 

~ubsn.tk.<r. O{tsigt1 lJptnHJ!:'~ 

Substatlon Oe:dt;:n Upgr.;,do.s iotill 

Gr.ind Total 

>,i:;::s.~:'l.ti;.,"( 1' • 
f;,~.:,~. _:; 1 ()f :--, 
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$ Circuit Rebuilds 

Upgrade and Rehabilitate 13.2KV 0\-erhead Distribution Cirrnit lo current design standards. 
(Airport) 

Co.<rt Ca~ot:Y 
C,0ntract Labor 

IPL Labor 

Materials 

Indirects/ AFUDC 

Sales Tax 

Contingency 

Subtotal+ Contingency+ Sales Tax 

E&.S Loading 
A&.--G Loading 

Total Loadings 

Subtotal + Contingen<.-y + Loadings 

Total Project Cost 
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Type 
Pttccnt 

13.llr.v l..Ph;.iS,1! 75,00,-

13.n.v 3.fh;ue 20,00!I 
13.lkv Double Ckt 1.25% 
34.Skv 3-fhase 1.25% 
34.Skv Double Ot 1.25% 
34.Slw 13.fu UB 1.25% 

Sub Toul 100% 

Trc,tmcnt of Pole, 16,500 

Taul Annual Cost Toul 

Avu,1ge 
Annual 
failures 

330 
330 
330 
330 
330 
330 

1,980 

330 

Type 

Replaced 
Annu,11ly 

243 
66 

330 

16,170 

Unit 
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btimateYnr 2019 

Year 2020 2021 2022 2023 2024 2025 2026 
Cos! 53,256,134 53,321,256 53,337,682 53,455,435 53,524,544 S3,S9S,03S 53,666,935 

Approl( Number of Distribution poles on system 165,000 I 
Approx Number of Annual D;sttibutlon Pole Inspections 16,500 I 
Averege rallure rate 2.0% I 
Approx number of reject poles per year 330 I 

S3,192,288 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 222 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 232 of 24 7 

Indianapolis Power & Light Company 
TDSIC Plan Filing 

IPL Attachment BJB-2 (Public) 
Appendix 8.10 

Pagel of 2 

PUBLIC Appendix 8.10 Class 4 Estimate Example 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 223 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 233 of 24 7 

15 kV Switchgear Replacement Cost Breakdown (6 feeders) 

Description Qty 

Sv1itchgear 6 

Throat Add apter 

DC Distribution Upgrade 

Foundation Replacen1ent 1 

Steine 1 
Helin//5Cf\DA cornmunication 

Relay Engineering Access 

Cabling 

Control Cables & conduits 500 
Exit Cables 300 
Ducts 300 
Nev; !vianhole 1 

Freight 

Moving/ Off loading 

Sub Total 

Projt!ct Engineering 10% 

Project M.anagernent 5% 

Project Safoty 5% 

Sub Total 

Project Contingency 10% 

AFUDC 8, Indirect Capital 10% 

Total 

UoM Unit/Mhr 

en 80 
ea 80 
ea 50 
ea 200 
eJ 20 
ea 150 
l!d 40 

ft 0.4 

h 0.94 
ft 1 
f?rt 300 

ea 

ea 

Total 

Mhrs 
480 

so 
200 
20 
150 
40 

200 
282 
300 
300 

20 

2122 

6 Feeders 
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Risk Reduction Benefit 
Monetization Report 

prepared for 

Indianapolis Power & Light Company 
IPL TOSIC Risk Reduction Benefit Monetization Report 

Indianapolis, Indiana 

Project No. 104713 

prepared by 

Burns & McDonnell Engineering Company, Inc. 
Kansas City, Missouri 

COPYRIGHT© 2019 BURNS & McDONNELL ENGINEERING COMPANY, INC. 
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1.0 INTRODUCTION AND OVERVIEW 

Indianapolis Power and Light (IPL) engaged the services of Burns & McDonnell Engineering Company, 

Inc. (Burns & McDonnell) to monetize some of the risk reduction benefits of the Risk and Investment 

assessment (see IPL TDSIC Risk & Investment Report). This report outlines the approach Bums & 

McDonnell employed in monetizing risk reduction and the results of the analysis. The monetization 

analysis leverages a significant portion of the Asset Risk Model. For brevity, this report assumes the 

reader has read the IPL Transmission, Distribution and Storage System Improvement Charge (TDSIC) 

Risk & Investment Report to understand the more detailed analysis rather than duplicate sections here. 

However, it has been ,vritten to also communicate the general approach and results without the need to 

read the more detailed report. 

The risk reduction benefit monetization was performed on the following projects: Substation Assets 

Replacement, Circuit Rebuilds, 4kv Conversion, XLPE Cable Replacement, and Remote End - Breaker 

Relay/Upgrades. At a high level, the risk reduction benefits were monetized at the asset level based on the 

following: 

.. 20 year evaluation profile 

► Likelihood of Failure Profile calculated using the survivor curves and effective age based on the 

asset health algorithms 

,. Monetizing Consequence of Failure 

o Customer Reliability - using the DOE ICE Calculator 

o Reactive Failure Costs -assuming 40 percent cost adder to proactive replacement 

,. Monetized Risk Profiie = Likelihood of Failure x Monetized Consequence ofFailure 

.- A voided cost calculated as the difference between the "Do Nothing'' and Investment Scenario 

monetized risk profi !es 

The following sections outlines the risk reduction benefit monetization approach and results. 

Indianapolis Power & Light Company 1-1 Burns & McDonnell 
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The monetization approach described herein assumes the following discounted cash flow assumptions: 

2.2 

An analysis period of20 years 

Escalation rate of 2% 

A discount rate of 6.6% 

Likelihood of Failure 

The likelihood of failure (LOF) portion of the asset risk monetization utilized the developed survivor 

curves and effective age using Asset Health Indices outlined in the Asset Risk and Investment 

Assessment Report (see Section 2.2). The evaluation covered 1,690 substation assets and 218,175 

overhead (OH) and underground (UG) sections. For each asset the LOF profile was estimated for the 'Do 

Nothing' and Investment scenarios. 

Figure 2-1 shows the annual discrete LOF forecasts for an example survivor curve of an asset for various 

ages. The area of under each likelihood density function equals 100 percent. As the figure shows, younger 

assets have LOF profiles similar to normal distribution curves. But as assets age and the I 00 percent is 

divided over fewer and fewer years, the annual discrete LOF increase dramatically, especially for assets 

past the average service life. 

Indianapolis Power & Ught Company Burns & NicDonneli 
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Figure 2-1: Likelihood of Failure Profiles for Various Asset Ages 
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The monetization approach considers the first 20 years of the LOF profile. It should be noted, that the 

likelihood of failure approach utiliz.ed in the Asset Risk Model and described in Burns & McDonnell's 

IPL TDSIC Asset Risk & Investment Assessment Report is over a 10 year period as outlined in Section 

2.2.2. The asset risk monetization approach employs the same methodology for likelihood of failure using 

Survivor curves and asset health indices to estimate effective age. The main difference is the term used, 

10 years versus 20 years. 

Figure 2-2 shows the annual probabilities of failure over a 20-year period for Guion 132-39, a 138kV oil 

circuit breaker. The figure includes the LOF forecasts for both the 'Do Nothing' scenario and an 

Investment scenario where the asset is replaced in Year 4 of the TDSIC plan. With this approach, the 

monetization evaluation includes residual risk of the asset after it has been replaced. The difference 

between the area under each LOF forecast curve (82.9% and 29. l %) provides the benefit for the 

likelihood of failure component (53.8% benefit). 
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Figure 2-2: 'Do Nothing' and Investment Scenario Likelihood of Failure Forecasts 
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2.3 Monetized Consequence of Failure 

The Asset Risk Model includes consequence scoring for 6 categories. Figure 2-3 provides a summary of 

the consequence offailure (COF) framework used in the Asset Risk Model. Section 2.3 of the Burns & 

McDonnell Asset Risk Model & Investment Report provides additional details on this COF framework. 

For this monetization evaluation the subcategories highlighted in green, Customer Reliability and Failure 

Repair Cost of the Restoration, were monetized. The sections below describe the approach to monetize 

these two subcategories. 
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Figure 2-3 Asset Risk Model: Consequence of Failure Criteria 
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This consequence category represents a direct cost to the utility that is passed through to customers. Both 

the Asset Risk Model and Monetization Analyses assume reactive replacement costs are approximately 

40 percent more than proactive. Factors that contribute to this increase include: 

► Overtime 

► Premiums to make last minute purchase of equipment and materials 

► Mobiliz.ation and rework related to making temporary fixes and returning to effect permanent 

repairs/ replacements 

► Schedule disruption in reassigning crews, previously deployed on other work, on emergent 

activities 

2.3.2 Residential and Small C&I Customer Reliability 

The Asset Risk and Investment Analysis scores customer reliability consequence for residential and small 

commercial and industrial (C&I) customers by using the DOE ICE Calculator and converts the 

interruption costs to a consequence score consistent with the holistic and integrated COF framework. The 

monetization analysis uses the same interruption costs for primary and transmission conductor, while 

utilizing a conservative assumption that pole and tower failures will not results in a monetized reliability 

cost to customer. 

The intenuption costs were first determined by developing outage scenarios, which were then assigned to 

each asset. The scenarios were developed by analyzing historical system outages for the various asset 
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classes taking into account the nwnber of customers an asset would serve. Additionally, the scenarios 

asswne deployment of the advanced control system. Each outage scenario was modeled within the DOE 

ICE Calculator to determine the interruption costs on an asset by asset basis. 

The Interruption Cost Estimate (ICE) Calculator is an electric reliability planning tool developed by 

Freeman, Sullivan & Co. and Lawrence Berkeley National Laboratory. This tool is designed for electric 

reliability planners at utilities, government organizations or other entities that are interested in estimating 

interruption costs and/or the benefits associated with reliability improvements in the United States. The 

ICE Calculator was funded by the Office of Electricity Delivery and Energy Reliability at the U.S. 

Department of Energy (DOE). 

The analysis includes 23 outage scenarios. One example scenario is a 3-phase overhead primary on the 

backbone. This example scenario asswnes 875 customers would be out of service for 5 minutes before the 

advanced control system sectionalizes the circuit. Following the sectionalizing, the scenario asswnes 400 

customers to be out of service for an additional 55 minutes (60 minute outage in total). Review of outage 

records for this scenario indicates an average time to restore service of 60 minutes. 
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Figure 3-1 shows the annual cash flows (escalated nominal) profile by cash flow type for the monetized 

benefits and TOSIC investment. The figure shows net positive benefits by year 5. 

Figure 3-1 Annual Cash Flow Profile 
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Figure 3-2 provides an alternative view showing the cumulative annual cash flows to date. The monetized 

benefits provide a net benefit of approximately $658 million over the 20 year period. Additionally, the 

profile shows a break-even point by year 8. 

Figure 3-3 provides a summary of the 20 year escalated nominal cash flows and Net Present Value (NPV) 

by cash flow type. The monetized benefits provide total (or gross) NPV benefits of $840 miUion and net 

benefits of $268 million. 
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Figure 3-2 Cumulative Annual Cash Flow Profile 
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Figure 3-3 Cash Flow and NPV Summary 
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VERIFIED DIRECT TESTIMONY OF CHAD A. ROGERS 
ON BEHALF OF 

INDIANAPOLIS POWER & LIGHT COMP ANY 

Please state your name, employer and business address. 

My name is Chad A. Rogers. I am employed by Indianapolis Power & Light Company 

("IPL" or "Company"), whose business address is One Monument Circle, Indianapolis, 

Indiana 46204. 

What is your position with IPL? 

I am Senior Program Manager in Regulatory Affairs. 

Please describe your duties as Senior Program Manager. 

I provide financial, technical and regulatory analysis and manage various regulatory 

projects and filings. 

Please summarize your educational and professional qualifications. 

I hold a Bachelor of Science Degree in Accounting and Finance from the Kelley School of 

Business at Indiana University. I also hold a Master of Business Administration Degree 

from the Lacy School of Business at Butler University. I received my Certified Public 

Accountant ("CPA") license for the State of Indiana and have fulfilled the necessary 

educational requirements to allow use of the CPA designation. I have also attended various 

regulated utility training courses such as Edison Electric Institute ("EEI") Utilities 

Accounting Courses (Intro and Advanced), EEI Electric Rates Advanced Course, and PWC 

Rate Case Experience Course. I also am a member of the Society of Utility and Regulatory 

Financial Analysts ("SURF A"). 
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What is your previous work experience? 

I have been an employee of IPL since April 5, 2006, initially as a Senior Accountant and 

later as a Section Leader in the accounting and external reporting team. From June 2009 to 

September 2013, I worked as a Senior Analyst and later as a Section Leader in Financial 

Planning and Analysis. I have been in Regulatory Affairs since September 2013 where I 

was a Senior Analyst until becoming a Senior Program Manager in 2018. 

From February 2004 to April 2006, I was employed by Cinergy Corporation (now Duke 

Energy). At Cinergy, I held a Senior Accountant role and was responsible for various 

accounting, financial analysis, and financial reporting duties. 

From January 2001 to January 2004, I was employed by KPMG LLP as a Senior Associate 

in assurance services. In that position, I was responsible for audits, reviews, compilations, 

and control assessments for clients spread over a wide range of industries. 

Have you previously testified before this Commission? 

Yes. I provided testimony in IPL's Transmission, Distribution, and Storage System 

Improvement Charge ("TDSIC") Plan Filing in IURC Cause No. 45264. I have also 

provided testimony in IPL's Environmental Compliance Cost Recovery Adjustment 

proceedings, beginning in IURC Cause No. 42170-ECR-28. I also provided testimony in 

IPL's Electric rate case, IURC Cause No. 45029 ("IPL's most recent rate case"). 

What is the purpose of your testimony in this proceeding? 

The purpose of my testimony is to: 

1. Provide an overall summary of IPL' s requested relief. 
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2. Discuss how IPL's TOSIC 1 filing in this proceeding comports with the TOSIC 

Statute and certain accounting treatment approvals in the Order approving IPL' s 

TOSIC Plan. 

3. Discuss IPL's proposed netting of depreciation expense. 

4. Explain why the WACC reflected in the Company's proposed revenue 

requirement is reasonable and the Commission should make no adjustment to 

the Company's pretax return. 

5. Estimate the effect of IPL's TOSIC Plan on retail rates and charges over the 

plan term. 

Are you sponsoring any attachments? 

Yes. I sponsor IPL Attachment CAR - 1 thru 4 which contain and support the estimate of 

the effect of IPL's TOSIC Plan on retail rates charges over the Plan term. I also sponsor 

IPL Attachment CAR - 5 which contains IPL Witness AMM Attachment 3 from IPL' s 

most recent rate case. This attachment summarized the regulatory adjustment mechanisms 

available to the proxy group of electric utilities used in that case to estimate the cost of 

equity. I also sponsor IPL Attachment CAR - 6 which is the Petition in this proceeding. 

Were these attachments prepared or assembled by you or under your direction and 

supervision? 

Yes. 

20 QlO. Are you submitting workpapers? 
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1 AIO. Yes. I am submitting workpapers in their native format that are the same as or support the 

2 

3 

4 

attachments included with my testimony. These workpapers are the electronic spreadsheets 

and were prepared or assembled by me or under my direction and supervision. 

1. REQUESTED RELIEF 

5 Q11. What relief is IPL requesting? 

6 All. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IPL is requesting approval of an adjustment to its electric service rates through a TDSIC in 

accordance with LC. § 8-1-39-9. This relief effectuates the timely recovery of 80% of 

approved capital expenditures and TDSIC Costs, as defined in LC. § 8-1-39-7, in 

connection with IPL's approved TDSIC Plan and deferral of the remaining 20% to be 

recovered as part ofIPL's next general rate case. IPL's TDSIC Plan was approved in IURC 

Cause No. 45264. IPL also requests approval to adjust Petitioner's authorized return for 

purposes of LC. § 8-1-2-42( d)(3) to reflect the incremental earnings that will result from 

this TDSIC Rider filing upon Commission approval in accordance with LC. §8-1-39-13(b ). 

As ordered by the Commission, IPL will file semi-annual TDSIC riders, staggered by six 

months: one to establish the TDSIC rider factors and one to update the TDSIC Plan. In this 

TDSIC Rate Update filing, the following Witnesses present testimony to support the 

requested TDSIC factors: 

Chad A. Rogers - Regulatory Policy - Provide an overall summary ofIPL' s 
requested relief. 

- Discuss how IPL's TOSIC 1 filing in this 
proceeding comports with the TDSIC 
Statute and certain accounting treatment 
approvals in the Order approving IPL' s 
TOSIC Plan. 

- Discuss IPL's proposed netting of 
depreciation expense. 

- Explain why the W ACC reflected in the 
Company's proposed revenue requirement 
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is reasonable and the Commission should 
make no adjustment to the Company's 
pretax return. 

- Estimate the effect ofIPL's TDSIC Plan on 
retail rates and charges over the Plan term. 

James (Jim) William Shields Jr. - Project - Provide an overview ofIPL's approved 
Management TDSIC Plan. 

- Provide progress of Projects. 
- Present TDSIC capital investments as of 

March 31, 2020. 
- Describe the capital investments. 
- Identify cost variances and justify the 

variance for specific projects that have an 
actual cost greater than the previously 
approved estimate. 

Natalie Herr Coklow - Regulatory - Present and support the TDSIC revenue 
Accounting requirement calculations. 

- Support timely recovery of 80% of the 
calculated TDSIC revenue requirement, 
and deferral of20% of the calculated 
TDSIC revenue requirement for future 
recovery in IPL's next general rate case. 

- Explain how Plan development costs and 
depreciation and property tax expenses are 
treated in the calculation of the revenue 
requirement. 

- Discuss the evaluation of the change in the 
TDSIC revenue requirement compared to 
the two percent (2%) of total annual 
revenues in a 12-month period cap, as 
required by the TDSIC Statute. 

- Discuss the impact of the TDSIC factors 
proposed in this filing. 

- Present the tariff pages for the TDSIC 
Rider. 

2. TDSIC STATUTE & TDSIC PLAN ORDER 

3 Q12. Does this filing comport with the TDSIC Statute set forth in Indiana Code ("J.C.") 

4 §8-1-39-9? 

5 A12. Yes. The Commission approved IPL's TDSIC Plan under I.C. § 8-1-39-10 ("Section 10") 

6 

7 

and cost recovery pursuant to I.C. § 8-1-39-9 ("Section 9"). In this proceeding, IPL is 

seeking cost recovery pursuant to Section 9. 
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Has IPL used the customer class revenue allocation factors based on firm load 

approved in IPL's most recent basic rate case order as required by Section 9(a)(l)? 

Yes. This issue was resolved in IPL' s most recent basic rate case. IPL Witness Coklow 

used the approved TDSIC allocation factors in IPL Attachment NHC-2 to calculate the 

appropriate customer class factors (IURC Cause No. 45029, Settling Parties Joint Exhibit 

1 Settlement Attachment E). 

Has IPL included its TDSIC Plan as part of this filing as required by Section 9(a)2? 

Yes. As noted above, IPL's TDSIC Plan was approved by the Commission's order dated 

March 4, 2020 in Cause No. 45264 ("IPL TDSIC Plan Order"). IPL's TDSIC Plan was 

admitted to the record in that Cause as IPL Exhibit 2. This was a comprehensive exhibit. 

Appendix 8.7 to this exhibit set forth the cost estimates and year detail and plan projects 

by FERC account (sortable list). IPL's Petition included a request for administrative notice 

to the IPL TDSIC Plan. For administrative efficiency IPL proposes that going forward, 

IPL's TDSIC Rider filings include Appendix 8.7 only to comply with the Section 9(a) 

requirement that the petition include the public utility's TDSIC Plan. IPL Witness Shields 

sponsors IPL Confidential Attachment JWS-1, which reconciles the cost estimates 

presented in Appendix 8.7 ofIPL's approved TDSIC Plan with actual TDSIC capital costs 

as of March 31, 2020. 

Are the TDSIC projects included for recovery eligible transmission, distribution, and 

storage system improvements under I.C. § 8-1-39-2? 

Yes. The projects implemented in IPL' s TD SIC Plan were undertaken for the purpose of 

safety, reliability, or system modernization and were found by the Commission to 

constitute eligible transmission, distribution, or storage system improvements within LC. 
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§ 8-1-39-2. IPL TDSIC Plan Order, p.21. The Commission Order authorized TDSIC 

treatment for the projects in IPL's TDSIC Plan in accordance with LC.§ 8-1-39-l0(b). IPL 

TDSIC Plan Order, p. 24. 

Were any of the TDSIC projects included for recovery in this Cause in IPL's rate 

base in IURC Cause No. 45029 (IPL's most recent rate case)? 

No. These are new projects which have not previously been included in IPL's rate base. 

The rate base cutoff in IPL's most recent rate case was June 30, 2017 with major project 

additions and certain net post-test year generation additions through April 2018. TDSIC 

Plan Development costs did not begin until May 2018. Additionally, the Order approving 

IPL's TDSIC Plan confirms that the proposed projects "were not included in IPL's most 

recent rate case." IPL TDSIC Plan Order, p. 21. 

I.C. § 8-1-39-9(d) states that a public utility may not file a petition under I.C. § 8-1-

39-9(a) within nine (9) months after the date on which the Commission issued an 

order changing Petitioner's basic rates and charges. When was IPL's most recent 

electric rate case order issued? 

The final order in IPL's most recent rate case (Cause No. 45029) is dated October 31, 2018, 

which is more than nine months prior to the filing of this TDSIC. 

Does IPL intend to file a basic rates and charges petition with the Commission prior 

to the expiration of the 7-Year TDSIC Plan, as required by I.C. § 8-1-39-9(e)? 

Yes, IPL intends to petition the Commission for review and approval of its basic rates and 

charges prior to the expiration ofthe 7-year TDSIC Plan. 
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1 Q19. I.C. § 8-1-39-9(1) states that a public utility may file a Section 9 petition not more than 

2 one time every six months. Please provide an overview ofIPL's planned TDSIC rider 

3 calendar. 

4 Al9. The Order approving IPL's TDSIC Plan states that "IPL shall file its TDSIC Plan updates 

5 and TOSIC rate updates separately on an annual basis, staggered six months from each 

6 other, as subdockets in this Cause under the cause number 45264 TOSIC X, with its first 

7 tracker filed on or before July 1, 2020." IPL TOSIC Plan Order, p. 29. The following 

8 schedule meets this requirement: 

9 Table 1: IPL's TDSIC Rider Schedule 

Actual Costs Order Rates Effective Reconciliation 
Filing Type 

Cutoff 
Filing Date 

Date Period Period 

TDSIC 1 Rate Mar 31, 2020 Mid Jun 2020 Oct 2020 Nov 2020 - Oct 2021 

TDSIC 2 Plan Update Mid Dec 2020 Apr 2021 

TDSlC 3 Rate Mar 31, 2021 Mid Jun 2021 Oct 2021 Nov 2021 - Oct 2022 

TDSIC 4 Plan Update Mid Dec 2021 Apr 2022 

TDSIC 5 Rate Mar 31, 2022 MidJun2022 Oct 2022 Nov 2022 - Oct 2023 Nov 2020 -Oct 2021 

TDSIC 6 Plan Update Mid Dec 2022 Apr 2023 

TDSIC 7 Rate Mar 31, 2023 Mid Jun 2023 Oct 2023 Nov 2023 - Oct 2024 Nov 2021 - Oct 2022 

TDSIC 8 Plan Update Mid Dec 2023 Apr 2024 

TDSIC 9 Rate Mar 31, 2024 Mid Jun 2024 Oct 2024 Nov 2024- Oct 2025 Nov 2022 - Oct 2023 

TDSIC 10 Plan Update Mid Dec 2024 Apr 2025 

TDSIC 11 Rate Mar 31, 2025 Mid Jun 2025 Oct 2025 Nov 2025 - Oct 2026 Nov 2023 - Oct 2024 

TDSIC 12 Plan Update Mid Dec 2025 Apr 2026 

TDSIC 13 Rate Mar 31, 2026 Mid Jun 2026 Oct 2026 Nov 2026 - Oct 2027 Nov 2024 - Oct 2025 

TDSIC 14 Rate Mar 31, 2027 Mid Jun 2027 Oct 2027 Nov 2027 - Oct 2028 Nov 2025 - Oct 2026 

TDSlC 15 Rate Mar 31, 2028 Mid Jun 2028 Oct 2028 Nov 2028 - Oct 2029 Nov 2026 - Oct 2027 

10 

11 Q20. Please describe IPL's planned TDSIC 2 Plan Update filing. 
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Q21. 

A21. 

In its TDSIC 2 Plan Update filing, IPL will present the progress of the TDSIC projects and 

compare spending levels to the previously approved TDSIC Plan estimates. IPL will also 

present any proposed changes to the Plan and provide specific justification for the 

Commission to approve the recovery of costs in excess of approved estimates. IPL TDSIC 

Plan Order, p. 29. 

IPL will also update certain cost estimates based on refined engineering performed for 

certain projects. Specifically, IPL plans to present Class 2 cost estimates for certain TDSIC 

Year 3 projects. Due to travel restrictions and social distancing requirements of IPL and 

contractor personnel caused by the COVID-19 pandemic, Class 2 engineering of so~e of 

these projects is expected to be delayed and likely not available for presentation in the 

December 2020 filing. In order to provide timely Plan updates and adhere to the Order 

requirements outlining the six-month staggering of TDSIC Plan Update rider filings, IPL 

will file TDSIC 2 as scheduled in December 2020, and proposes to file supplemental 

information that will include the remaining Class 2 cost estimates for Year 3 projects when 

complete. IPL anticipates the timing of the TD SIC supplemental filing to be in the first half 

of 2021. IPL Witness Shields discusses the anticipated delay in engineering estimates in 

more detail. IPL will know more closer to the filing of TDSIC 2 and will seek to discuss 

procedural details with the OUCC. 

Did IPL meet with the OUCC and interested stakeholders prior to filing its petition 

in this Cause? 

Yes. IPL met with the OUCC and interested stakeholders to preview the accounting and 

ratemaking schedules and to discuss topics of interest. 
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Q24. 

Please summarize the findings and approvals made by the Commission in the IPL 

TDSIC Plan Order which are reflected in this TDSIC rate filing. 

The Commission Order included the following related to the accounting ratemaking in the 

TDSIC Rider: 

• authorized TDSIC treatment for the improvements described in IPL's TOSIC Plan 
including costs incurred starting on August 1, 2019. IPL TDSIC Plan Order, p. 24. 

• found the best cost estimate of the eligible improvements included in the Plan is the 
$1.2 billion estimate provided by IPL. IPL TOSIC Plan Order, p. 29. 

• authorized IPL to defer post-in-service TOSIC Plan costs on an interim basis until 
such costs are included in TOSIC Rider rates or in future base rates. IPL TOSIC Plan 
Order, p. 29. 

• approved IPL's request for authority to defer its plan development costs for recovery 
via IPL's future TOSIC tracker pursuant to LC. § 8-1-39-9 over a three-year 
amortization period. IPL TOSIC Plan Order, p. 29. 

• approved IPL's proposals to utilize the applicable depreciation rates approved in its 
most recent rate case and to recover depreciation prospectively. IPL TOSIC Plan 
Order, p. 29. 

• directed IPL to remove the gross up for taxes associated with the 20% deferred 
regulatory asset from future filings. IPL TOSIC Plan Order, p. 25. 

• found it appropriate to explore a reasonable adjustment when determining the W ACC 
in TOSIC 1 to address the OUCC's depreciation netting concern and the IPL Industrial 
Group's (IG) concerns with the shifting ofrisks based on the plan. IPL TOSIC Plan 
Order, p. 27. 

Has IPL complied with the accounting and ratemaking treatment approved in the 

TDSIC Plan Order in developing the proposed TDSIC factors? 

Yes. IPL Witness Coklow presents the accounting schedules and utilized the accounting 

treatment discussed above in determining the applicable TDSIC Rider factors. 

What specific costs were included in the development of the proposed TDSIC factors 

for which IPL is requesting Commission approval? 
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Q25. 

A25. 

IPL included eligible TDSIC Costs as defined under LC. § 8-1-39-7, including 

depreciation expense, property taxes, and pretax returns. IPL also included the amortization 

of plan development costs as authorized in the TDSIC Plan filing order discussed above. 

How is IPL's treatment of income taxes on the deferred regulatory asset in this filing 

compliant with the Commission's TDSIC Plan Order? 

IPL has recorded the 20% deferral related to income taxes to a separate regulatory asset 

account to facilitate the treatment ordered by the Commission. In the IPL TDSIC Plan 

Order (p. 25), the Commission stated: 

Recovery of Income Taxes on Deferred Regulatory Asset. 
Mr. Blakley raised a concern that IPL should not recover income taxes on 
the same earnings twice when the 20% deferred regulatory asset is 
included in IPL' s next general rate case. We agree and find that IPL shall 
remove the gross up for taxes associated with the 20% deferred regulatory 
asset from future filings. 

IPL Witness Coklow identified the portion of the deferral for income tax and presented the 

balance separately on IPL Attachment NHC-10. IPL will continue to reflect the deferred 

regulatory asset related to income tax recovery on this schedule which can then be excluded 

from the gross up of taxes in a future rate case filing. 

20 3. "OTHER INFORMATION" IN CONSIDERING 
21 THE APPROPRIATE PRETAX RETURN 

22 Q26. Please explain how IPL addressed the OUCC's concern that the TDSIC Rider 

23 revenues for new assets should be offset with the discontinued depreciation expense 

24 on the retirement of the replaced assets. IURC Cause No. 45264 Order pp. 8-9, 26-

25 27)? 
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As an initial matter, I continue to disagree with the OUCC's position that IPL's previous 

proposal is unreasonable. I addressed this in my rebuttal in Cause No. 45264. That being 

said, to address this concern and to reduce controversy, IPL calculated depreciation 

expense on the retired and replaced assets and has included that depreciation expense 

amount as a credit to the depreciation expense recovery sought in this filing. The netting 

of depreciation expense is presented on IPL Attachment NHC-6 Line 2. This netting of 

depreciation is calculated in the same way IPL has implemented the netting of depreciation 

in past Environmental Compliance Cost Recovery Adjustment filings for Mercury Air 

Toxics Standard ("MATS") equipment. The effect of this adjustment is a reduction in the 

revenue that would otherwise have been recovered through the TDSIC rider, effectively 

reducing IPL' s return on the new assets as compared to not reflecting the depreciation 

credit. This treatment sufficiently addresses the concern of netting depreciation expense on 

the assets retired as part of the TDSIC Plan. As discussed below, no adjustment to the 

pretax return is necessary. 

Please summarize the IG's concern that the TDSIC mechanism "shifts risks based on 

plan approval." (IPL TDSIC Plan Order pp. 10 & 27) 

The IPL TDSIC Plan Order (p. 10) reflects that the IG's witness contended that "IPL's 

ROE approved in its most recent rate case reflects the risk of utility without a TD SIC plan 

and TDSIC plan pre-approval greatly reduces IPL's risk profile." I would note that the IG 

witness provided no analysis to support his summary contention. Cause No. 45264, IG 

Witness Collin p. 19. In my rebuttal in the Plan case, I indicated that this concern was 

premature, explaining that the IPL did not seek approval of revenue requirement at that 

time. As a result, the Company did not attempt to rebut this concern in the Plan case. 
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1 Q28. What does the term "risk profile" mean? 
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A28. 

Q29. 

A29. 

I understand the IG's use of the term "risk profile" to refer to the threats to which an 

organization is exposed. In the Plan case, the IG witness viewpoint was that unlike the 

status quo, once the TDSIC Plan is approved, IPL will no longer face risk of disallowances 

or non-recovery. 1 IG Witness Collins said the only check and balance is with the 

Commission when the TDSIC Plan is presented for approval.2 I disagree that it is 

appropriate to look only at risk-reducing factors and not also take into consideration factors 

that increase risk, such as the size of the capital expenditure needed to respond to the 

statutory objective of using a multi-year investment plan to address infrastructure needs 

systemically, which in turn provides efficiency and other benefits.3 The undertaking of a 

capital plan the magnitude of IPL's TDSIC Plan increases capital expenditures beyond 

what would otherwise be undertaken. Without an approved TDSIC tracker, this would put 

pressure on IPL' s 1) ability to satisfy credit metrics ( operating cashflows metrics, EBITDA 

metrics, and debt metrics), 2) ability to issue debt at attractive rates, and 3) ability to 

maintain a balanced capital structure. Timely cost recovery through the TDSIC helps to 

offset these pressures. 

Does Commission approval of IPL's TDSIC Plan mean that the Company will no 

longer face any risk of disallowance or non-recovery? 

No. The TDSIC Statute provides that an approved TDSIC Plan is eligible for 80% timely 

cost recovery and 20% cost deferral to a subsequent rate case as set forth in Section 9 of 

1 Cause No. 45264, IG Witness Collins p. 19. 

2 Cause No. 45264, 1G Witness Collin p. 19. 

3 Cause No. 45264, IPL Witness Bentley Direct Testimony p. 9. 
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the Statute. While I agree that the 80% timely cost recovery is important to maintaining the 

financial health of the utility, I disagree that the statutory "TDSIC treatment" means the 

Company will no longer face any risk of disallowance or non-recovery or that there are no 

other checks and balances. As explained in the IPL TDSIC Plan Order (p. 23): 

After approval of a TDSIC plan, Ind. Code § 8-1-39-9 establishes 
procedures for TDSIC trackers, providing that "[a]ctual capital 
expenditures and TDSIC costs that exceed the approved capital 
expenditures and TDSIC costs require specific justification by the public 
utility and specific approval by the commission before being authorized 
for recovery in customer rates." 

I would add that the IG has appealed the Commission's Order approving IPL's TDSIC 

Plan. The Industrial Group's appeals of other cases have resulted in other Commission 

TDSIC orders being vacated. Thus, while the Company is moving forward with the TDSIC 

Plan, doing so is not without risk given the Industrial Group's pending appeal. 

Please discuss whether Commission approval of the IPL TDSIC Plan is "unlike the 

status quo" as indicated by the IG witness in the Plan proceeding. 

The TDSIC Statute has been part oflndiana's utility regulatory framework since 2013 and 

many other Indiana energy utilities have used this statute. In this regard, the Commission's 

March 2020 approval of the IPL Plan is not a departure from Indiana's existing a regulatory 

scheme. Furthermore, it is my understanding that Indiana has long allowed utilities to 

obtain pre-approval of investments from the Commission. LC. § 8-1-2-23. Thus, I view the 

TDSIC Statute as changing the timeliness of cost recovery. Even then, this change is 

limited to 80% of capital expenditures and TDSIC Costs and is also tied to requirements 

that the utility defer 20% of its costs and file a basic rate case before expiration ofthe plan. 

IPL Witness Rogers - 14 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Q31. 

A31. 

LC. § 8-1-39-9(e). My understanding is that Indiana's utility regulatory framework does 

not otherwise impose a requirement on how often a utility must file a general rate case. 

Thus, to the extent the TDSIC Statute changed the so-called status quo for Indiana 

ratemaking for T&D capital investment, it did so in two ways (i.e. timely cost recovery and 

a required general rate case). It is unreasonable to consider the impact of the timely cost 

recovery mechanism in a vacuum. As discussed below, when viewed holistically, a 

downward adjustment to IPL's TDSIC Rider pretax return is not warranted. 

Is it reasonable to reduce IPL's pre-tax return in the TDSIC Rider in response to the 

IG's concern summarized above? 

No. I disagree that the ratemaking provisions of the TDSIC Statute warrant an adjustment 

to the Company's Commission's authorized pre-tax return. IPL's basic rates and charges 

have been reviewed in two recent cases (Cause Nos. 44576 and 45029). The Commission's 

decisions in these cases were issued March 15, 2016 and October 31, 2018, respectively, 

well after the enactment of the TDSIC Statute. The general rate case the Company is 

required to file under the TDSIC Statute, will provide another opportunity for the 

Commission to review the Company's rates and charges, including its authorized return. 

The TDSIC Statute is designed to incentivize the expeditious investment in and 

improvement and modernization oflndiana's energy delivery system infrastructure. I am 

not aware instance where the Commission reduced the pre-tax return in a TDSIC Rider 

where the utility involved had at least one recent rate case. 

As discussed above, the netting of depreciation expense reflected in IPL's proposed 

revenue requirement reduces the revenue IPL will receive and reasonably responds to the 

IPL ~itness Rogers - 15 



1 Commission's Order. The netting has the effect ofreducing IPL's pre-tax return; no other 

2 downward adjustment should be made. 

3 The fact that IPL operates under certain rate adjustment mechanisms (also referred to as 

4 trackers) does not distinguish it from other firms in the electric utility industry. In IPL's 

5 most recent rate case, IPL' s ROE witness explained that the existence of trackers is already 

6 reflected in the forward-looking cost of equity analysis because such mechanisms are 

7 industry wide: 

8 Adjustment mechanisms and cost trackers have been increasingly 
9 prevalent in the utility industry in recent years. In response to the 

10 increasing risk sensitivity of investors to uncertainty over fluctuations in 
11 costs and the importance of advancing other public interest goals such as 
12 reliability, energy conservation, and safety, utilities and their regulators 
13 have sought to mitigate some of the cost recovery uncertainty and align 
14 the interest of utilities and their customers through a variety of adjustment 
15 mechanisms. Based largely on the expanded use of ratemaking 
16 mechanisms to address operational risks and investment recovery, 
17 Moody's upgraded most regulated utilities in January 2014. This is 
18 consistent with the view that investors perceive the impact of regulatory 
19 mechanisms to be an industry-wide factor. Just as a rising tide lifts all 
20 boats, ratemaking mechanisms have had an across-the-board impact on 
21 risk perceptions for virtually all utilities. ( citations omitted) 
22 
23 IPL Witness McKenzie Direct Testimony, pp. 8-9.4 In that case, IPL Witness McKenzie 

24 summarized the regulatory adjustment mechanisms available to the proxy group of electric 

25 utilities used to estimate the cost of equity which included infrastructure cost trackers that 

26 allow for recovery of new capital investment outside of a traditional rate case as well as a 

27 variety of other adjustment clauses. Witness AMM Attachment 3 (included with my 

28 testimony as IPL Attachment CAR-5). As shown by this attachment, timely cost recovery 

4 Citing Moody's Investors Service, "US utility sector upgrades driven by stable and transparent regulatory 
frameworks," Sector Comment (Feb. 2, 2014). 
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mechanisms are common among the proxy companies. IPL Witness McKenzie concluded, 

"Thus, while the mechanisms approved for IPL by the IURC would be regarded as 

supportive, investors would not view the risks ofIPL as lower than the proxy group in these 

important respects." IPL Witness McKenzie Direct Testimony, p. 9. Thus, it would be 

incorrect to conclude that approval of the Company's TDSIC Plan and use of the statutory 

cost recovery has created a change in the Company's overall risk profile that would cause 

investors to specifically and measurably revise their return requirements. 

Furthermore, the settlement in that recent rate case did not ignore that a TDSIC was 

available to IPL. To the contrary, the parties (including IG) settled on TDSIC allocation 

factors which were included in the Commission Order approving the Settlement, (Cause 

No 45029 Settling Parties Joint Exhibit 1 Settlement Attachment E). 

Additionally, when paired with the introduction of a TDSIC Plan, the approval of a TDSIC 

rate mechanism is credit supportive and maintains the Company's opportunity to earn its 

previously authorized return. Without an approved mechanism to timely recover capital 

investment and TDSIC Costs related to IPL's TDSIC Plan investment, IPL's opportunity 

to earn its authorized return and maintain the metrics used to establish its credit rating 

would diminish. 

Have you considered the Commission's recent discussion and findings on the topic of 

rate adjustment mechanisms and the utility's cost of equity? 

Yes. I reviewed the order in a recent litigated IPL rate case docketed as Cause No. 44576 

(IURC 3/16/2016) (p. 42) and a litigated Indiana Michigan Power Company ("I&M") rate 

case docketed as Cause No. 44075 (IURC 2/13/2013) (p. 43). The order in the I&M case 
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(p. 31) states that the OUCC witness "did not make a specific adjustment to his COE 

estimate to recognize the influence of trackers. He explained to the extent that Indiana has 

trackers that are similar to those provided in other regulatory jurisdictions the effect of 

trackers is already captured by using an appropriately representative proxy group of state 

regulated electric utilities." This is consistent with the testimony ofIPL Witness McKenzie 

I discussed above. 

In each of these decisions, the Commission also distinguishes rate adjustment mechanisms 

addressed to regulatory lag from mechanisms addressed to volatility: 

Id. 

Earnings risk can be seen in both an absolute and a volatility context - the 
absolute context serves as an effective marker to provide investors with an 
understanding of the base line earnings available, while the volatility 
context relates to the ability of the company to perform under a range of 
real world operating conditions. Trackers that adjust rates for incremental 
investments or for costs that are nearly certain to be increasing serve to 
adjust the base line earnings for post rate case changes and address issues 
primarily associated with regulatory lag. Trackers that adjust rates for cost 
changes that are more unknown and that are equally likely to decrease or 
increase address the risk of volatile earnings results. The general effect of 
these trackers is to reduce the uncertainty of the earnings that an investor 
can expect. 

In this context, IPL's TDSIC is best described as a tracker that adjust rates for incremental 

investment and serve to adjusts the base line earnings for post rate case changes and 

addresses issues primarily associated with regulatory lag. The TDSIC is not a tracker that 

addresses the risk of volatile earnings. Because the TD SIC tracker is a means ofreducing 

regulatory lag, the approval of the TDSIC should be viewed as maintaining (not reducing) 

IPL' s risk profile. Rather, the TD SIC Rider is a tool that supports IPL' s opportunity to earn 

its previously authorized return. 
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Finally, neither of the above decisions discussed this issue with respect to the TDSIC 

Statute or as a means of achieving the objectives of this statute. A Commission decision to 

reduce IPL's pre-tax return would be contrary to the policy underlying the TDSIC Statute 

as it would not reasonably incentivize investment in energy delivery infrastructure. 

Does the financial community monitor the Company's financial condition and the 

Commission's ratemaking decisions? 

Yes. The financial community has established metrics that are used to monitor the ongoing 

financial condition of utility companies, including IPL. The financial community also 

monitors the regulatory environment in which IPL (and other utilities) operates. The 

regulatory environment is one of the most important factors considered in both debt and 

equity investors' assessments ofrisk. 

For example, Moody's states that 32.50 percent of the weight it gives to various factors 

considered in its ratings determinations are focused on cash flow because "[f]inancial 

strength, including the ability to service debt and provide a return to shareholders, is 

necessary for a utility to attract capital at a reasonable cost in order to invest in its 

generation, transmission and distribution assets, so that the utility can fulfill its service 

obligations at a reasonable cost to rate-payers."5 

5 Moody's Investors Service, Rating Methodology; Regulated Electric and Gas Utilities, June 23, 2017, pp. 4, 20. 
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S&P's Corporate Criteria Framework shows that cash flow-based metrics are integral to 

its assessment of the "Financial Risk Profile" which, when combined with the "Business 

Risk Profile" forms the basis of its rating assessment. 6 

S&P has explained that the regulatory structure is one of the most important factors in its 

credit rating analyses: 

For a regulated utility company, the regulatory regime in which it operates 
will influence its performance in profound ways. As such, Standard & 
Poor's Ratings Services' regulatory advantage assessment - - which 
informs both our business risk and financial risk scores - - is one of the 
most important factors in our credit analysis of regulated utilities. 

*** 

Our assessment of a utility's regulatory regime rests on four pillars: 
regulatory stability, efficiency of tariff-setting procedures, financial 
stability, and regulatory independence ... We believe these factors strongly 
influence a utility's credit quality and its ability to recover its costs and 
earn a timely retum.7 

As I noted above, the Commission has not previously required a downward adjustment in 

a pre-tax return under the TDSIC Statute where the utility had had recent rate cases. 

Furthermore, as also discussed above, doing so appears inconsistent with the policy 

objectives underpinning the Statute and fails to recognize the impact that significant capital 

investments have on the utility's financial health and the ongoing ability to maintain credit 

metrics. Thus, a Commission decision to make a downward adjustment to IPL's pre-tax 

return would be a departure from the Commission's previous actions and could be viewed 

6 Standard & Poor's Ratings Services, Industry Report Card: The Outlook for US. Regulated Utilities 
Remains Stable on Increasing Capital Spending and Robust Financial Performance, December 16, 2014, p. 7. 

7 Standard & Poor's Ratings Services, How Regulatory Advantage Scores Can Affect Ratings on Regulated Utilities, 
April 23, 2015, p. 2. 
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as a penalty on the Company for its efforts to pursue the goals of the TD SIC Statute in the 

largest City in the State of Indiana. As discussed below, while Moody's has rated IPL's 

outlook as "stable", this outlook is based on expectation that Indiana's credit supportive 

regulatory environment will continue. Moody's has identified a "perceived deterioration" 

of Indiana's regulatory environment as a factor that would lead to a downgrade.8 

You indicated above that rate adjustment mechanisms are viewed by the financial 

community as credit supportive. Please explain. 

S&P has noted that it has "seen many state commissions approve alternative ratemaking 

techniques to traditional base rate case applications, which help utilities sustain cash flow 

measures, earning power, and ultimately, credit quality."9 

In their recent reports regarding IPL, major credit rating agencies refer to tracking 

mechanisms available to IPL as being viewed as credit supportive. 

More specifically, Moody's identified the "[e]xpected increase in capex pending IURC's 

final approval of the 2020-2027 [TDSIC Plan]" as one of the credit challenges backed by 

the Company" but noted: "[ c Jost recovery mechanisms [that] allow for the recovery of 

certain cost and investments between rate cases" as a credit strength for IPL. 10 Moody's 

rated IPL's outlook as "stable" based on expectation that Indiana's credit supportive 

regulatory environment will continue but identified a "perceived deterioration" of 

Indiana's regulatory environment as a factor that would lead to a downgrade: 

8 See QA 34 below referencing Moody's Investors Service, Credit Opinion, Indianapolis Power & Light Company, 
December 27, 2019, pp. 2-3. 

9 S&P RatingsDirect, Industry Economic and Ratings Outlook: US. Regulated Utilities Expected To 
Continue On Stable Trajectory In 2013, January 25, 2013, p. 4. 

10 Moody's Investors Service, Credit Opinion, Indianapolis Power & Light Company, December 27, 2019, p. 2. 
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IPL's stable outlook reflects our expectation that its cash flows will 
continue to benefit from the credit supportive regulatory environment in 
the state of Indiana, that IPALCO's holding company debt will remain 
relatively constant, and that IPL' s and IP ALCO' s ratios of cash flow from 
operations before changes in working capital (CFO pre-W IC) to debt will 
be sustained in the high and midteens respectively, pending the IURC's 
approval ofIPL's rev AMP and IRP programs. 

*** 
IPL's rating could face downward pressure upon a perceived deterioration 
of the regulatory environment in Indiana or upon a deterioration in IPL's 
credit metrics including if its ratio of CFO pre-W IC to debt falls below 
18%, on a sustained basis .11 

The Moody's report explained: 

Our view that the regulatory environment in Indiana is credit supportive 
considers that IPL' s cash flows benefit from several recovery mechanisms 
that allow the utility to recover operational costs and investments in
between rate cases. 12 

The report added that "cost recovery mechanisms that reduce regulatory lag between rate 

cases" benefit cash flows and stated that the rating agency assumed that the Commission 

will allow IPL the 80120 cost recovery provided in the TDSIC statute. 13 

S&P's rating report also shows that tracking mechanisms are viewed as supporting the 

utility's opportunity to earn its authorized return: 

11 Id. pp. 2-3. 

12 Id p. 3. 

13 Id. pp. 3-4. 

The state's regulatory framework supports IPL's overall credit quality. 
Indiana's stable and transparent regulatory environment provides adequate 
opportunities to earn close to authorized returns. The company benefits 
from rate riders, which generally allow for the timely cost recovery of its 
fuel expenses and most of its incremental environmental capital spending, 
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as well as a Transmission Distribution Storage System Improvement 
Charge (TDSIC) plan. 14 

A month after the Commission approved IPL's TOSIC Plan, S&P identified the 

Company's BBB credit rating as stable.15 The report rated the Company's financial risk as 

"significant."16 The same report viewed the Company's business risk as "excellent", citing 

timely cost recovery as being supportive of IPL' s credit quality and supporting generally 

stable returns: 

Our assessment of IPL's business risk reflects its lower-risk, rate
regulated, vertically integrated electric utility operations. Although IPL 
has a below-average-sized customer base and generates much of its 
electricity from its coal-fired units, it effectively manages its regulatory 
risk under the IURC, earning generally stable returns. IPL further benefits 
from numerous rate riders, allowing for the timely cost recovery of its fuel 
expenses and the majority of its incremental environmental capital 
spending. Additionally, the company recently received approval for its 
TDSIC plan, which outlines a plan to invest in and earn a tracked return 
of and on capital spent for about $1.2 billion of investments between 2020 
and 2027. We view this development as supportive ofIPL's credit quality, 
since these investments support low risk regulated growth for the 
company. 17 

The rating agencies are consistent in viewing utilities that have access to tracking 

mechanisms as credit supportive as it is a sign of a constructive regulatory environment, 

one of the key considerations given by the rating agencies when assessing utilities. 

What weighted average cost of capital ("W ACC") did IPL use to calculate the pretax 

return component of TDSIC Costs used to calculate the TDSIC rates in this filing? 

14 S&P Ratings Direct, Indianapolis Power & Light Company, April 14, 2020, p. 2. 

ls Id 

16 Id 

17 Id p. 4. 
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A35. IPL utilized a WACC of 6.68% which is calculated using IPL's capital structure as of 

March 31, 2020, actual cost of long-term debt and preferred stock, and IPL's cost of 

common equity of 9 .99% determined by the commission in IPL' s most recent general rate 

proceeding. The W ACC used to calculate pretax return is calculated by IPL Witness 

Coklow in IPL Attachment NHC-5. 

In summary, this W ACC is appropriately calculated using the cost of common equity 

determined by the Commission in IPL' s most recent general rate proceeding. The "other 

information" identified in the Commission's IPL TDSIC Plan Order as warranting 

exploration does not warrant an adjustment to the W ACC ( or return on equity) for the 

following reasons: 

1.) In this filing, IPL has addressed the concern of netting depreciation expense on the 

assets retired as part of the TDSIC Plan. 

2.) IPL's most recent general rate proceeding in which the Commission approved 

settlement including a 9.99% ROE was approved in an Order dated October 31, 

2018 which is less than two years from this TDSIC rate filing. 

3.) IPL's most recent general rate proceeding also contemplated the availability of cost 

recovery mechanisms to utilities (including capital investment recovery trackers 

such as TDSIC) and IPL's risk profile, which is not changed based on the approval 

ofa TDSIC. 

4.) TDSIC and other timely cost recovery mechanisms are considered credit supportive 

by credit rating agencies which aids IPL in attracting capital at competitive rates 

which benefits IPL customers. 
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4. TDSIC PLAN EFFECTS ON CUSTOMER RATES 

Has IPL calculated the aggregate increase in IPL's total retail revenues as a result of 

this TDSIC Rider? 

Yes. IPL Witness Coklow's testimony and attachments present a calculation of the 

aggregate increase in IPL's total retail revenues as a result of this TDSIC Rider and 

demonstrate such increase is less than the 2% statutory TDSIC limit set forth in LC.§ 8-1-

39-14. IPL Witness Coklow also presents the proposed TDSIC 1 factors and impact of 

TDSIC 1 factors on residential bills. 

What period will the TDSIC 1 factors, when approved, remain in effect? 

The TDSIC 1 factors, when approved, are planned to go into effect starting with the 

November 2020 billing cycle and remain in effect until new Rider factors are approved in 

IPL TDSIC 3, which is expected to be a period~of approximately 12 months because IPL 

TDSIC 3 will seek approval of new factors for the November 2021 billing cycle. 

Please identify the documents that have been marked for purposes of identification 

as IPL Attachment CAR-1 through 4. 

IPL Attachment CAR-1 presents IPL's TDSIC Plan projected effects on retail rates and 

charges over the seven-year TDSIC Plan period. This attachment presents an estimate of 

the factors over the Plan period based on the current TDSIC project costs estimates and 

timing. I utilized the same revenue requirements calculation presented in the TDSIC Plan 

approval filing to estimate the impact of the TDSIC Plan on revenues with the following 

updates: 

IPL Witness Rogers - 25 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Q39. 

A39. 

• I updated the estimate to recognize the rate base cutoff dates on March 31 for the 

rider filings. 

• I also reflected the netting of depreciation expense on the retired and replaced assets 

as a credit to the depreciation expense recovery. 

• Additionally, I applied the allocation factors and IPL's most recent volume forecast 

to estimate the effect the TDSIC Plan has on customer rates and charges. 

IPL Attachment CAR-2 calculates IPL's TDSIC Plan projected rate base and depreciation 

expense utilized to calculate the rate impact in IPL Attachment CAR-1. 

IPL Attachment CAR-3 calculates IPL's TDSIC Plan projected property tax expense 

utilized to calculate the rate impact in IPL Attachment CAR-1. 

IPL Attachment CAR-4 presents IPL's TDSIC Plan projected depreciation expense on the 

retired and replaced assets to include as a credit in calculating the rate impact in IPL 

Attachment CAR-1. 

What are the projected effects of the seven-year Plan impact on retail rates and 

charges? 

The projected effects are presented as follows and further detailed in IPL Attachment CAR-

1 and presented below in Table 2. 
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1 Table 2: Projected effects of lPL's TDSIC Plan on retail rates and charges. 

TDSIC 1 

3/31/20 

TDSIC 3 

3/31/21 

TDSIC 5 

3/31/22 

TDSIC 7 

3/31/23 

TDSIC 9 

3/31/24 

TDSIC 11 

3/31/25 

TDSIC 13 

3/31/26 

TDSIC 14 

3/31/27 Rate Base Cutoff 

Rate Period Nov 20-Oct 21 Nov 21-Oct 22 Nov 22-Oct 23 Nov 23-Oct 24 Nov 24-Oct 25 Nov 25-Oct 26 Nov 26-Oct 27 Nov 27-Oct 28 

2 
3 

4 

TDSIC Revenue Requirement ($M) $ 4.2 $ 16.1 

Total Revenue Change 
1 0.3% 0.8% 

Estimated Rates ($/kWh) 

Residential $ 0.000440 $ 0.001703 

Small C&I $ 0.000365 $ 0.001420 

Large C&I- Secondary $ 0.000146 $ 0.000867 

Large C&I - Primary $ 0.000226 $ 0.000570 

Lighting $ 0.000362 $ 0.001350 

1 Based on Total Retail Revenues per IPL Attachment NHC-11 

$ 

$ 
$ 
$ 
$ 
$ 

5. 

32.9 $ 51.5 $ 71.6 $ 89.0 $ 104.1 $ 112.8 

1.1% 1.2% 1.3% 1.1% 1.0% 0.6% 

0.003440 $ 0.005337 $ 0.007345 $ 0.008999 $ 0.010403 $ 0.011087 

0.002885 $ 0.004520 $ 0.006282 $ 0.007804 $ 0.009133 $ 0,009889 

0.001766 $ 0.002770 $ 0.003850 $ 0.004784 $ 0.005580 $ 0,006055 

0.001163 $ 0.001831 $ 0.002566 $ 0.003222 $ 0.003775 $ 0.004139 

0.002793 $ 0.004396 $ 0.006175 $ 0.007745 $ 0.009190 $ 0.010027 

CONCLUSION 

5 Q40. In your opinion is the accounting and ratemaking relief sought by IPL in this Cause 

6 reasonable? 

7 A40. Yes. 

8 Q41. Does that conclude your prepared verified direct testimony? 

9 A41. Yes. 
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VERIFICATION 

I, Chad A. Rogers, Senior Program Manager, affirm under penalties for pe1jury that 

the foregoing representations are true to the best of my knowledge, information, and belief. 

Dated June 18, 2020. 

Chad A. Rogers 



INOIANAPOLIS POWER & LIGHT COMPANY 
TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC} 

TOSIC Plan Estimated Annual Revenue Requirement 

(BJ !CJ (DJ (El 
TOSIC3 TDSIC 5 TOSIC 7 TOSIC9 

Rate Base Cutoff 3/31/21 3/31/22 3/31/23 3/31/24 
-- - -..,., _____!!!!.!..__ Raite Period NOV Zl.-Uct ZZ NOV ZL-Uct Z'j NOV L'j•Uct L4 NOV 24-U<.1 .c.co 

Transmission Revenue Requirement C.itculation: 

Return on Rate Baise Annual Revenue Requirement: 

Rate Base 
Pre-TaxWACC 
Allowed Return on TOSIC Utility Plant 

Revenue Conversion 
Total Return on Rate Base Annual Revenue Requirement 

Incremental Expenses Annual Revenue Requirement: 

Property Tax Expense -Annualized 

Depreci.ition Expense - Annualized 
Depreciation Expense on Retirements - Credit 
Amortization Expense - Plan Development Costs 

10 Tota! Incremental Expenses before Revenue Conversion 

11 Revenue Conversion 
12 Total Incremental Expenses Annual Revenue Requirement 

13 Total Annllal Revenlle Reqllirement 

14 Revenue Requirement Recoverable In TOSIC Rider (80%) 

TOSIC 
Rate Base Cutoff 

31,959,484 $ 
6,68% 

2,134,894 $ 
1.23886 

2,644,834 $ 

257,920 $ 
245,658 $ 
(28,695) $ 

137,259 $ 
612,142 $ 
1.01995 

624,354 $ 

3,269,188 $ 

2,615,351 $ 

(Bl 
TOSIC 3 
3/31/21 

60,907,755 $ 94,119,045 $ 127,382,719 $ 
6.68% 6.68% 6.68% 

4,068,638 $ 6,287,152 $ 8,509,166 $ 
1.23886 1.23886 1.23886 

5,040,473 $ 7,788,901 $ 10,541,665 $ 

907,148 S 1,653,252 $ 2,461,950 $ 
787,936 $ 1,441,159 $ 2,177,626 $ 

(100,222) $ (160,406) $ (183,921) $ 
137,259 $ $ $ 

1,732,121 $ 2,934,005 $ 4,455,655 $ 
1.01995 1.01995 1.01995 

1,766,677 $ 2,992,538 $ 4,544,545 $ 

6,807,150 $ 10,781,440 $ 15,086,210 $ 

S,445,720 $ 8,625,152 $ 12,068,968 $ 

!CJ (DI (El 
TOSICS TOSIC 7 TOSIC9 

3/31/22 3/31/23 3/31/24 
~. - ~ .,., 

~ Rate Period NOV 21-0ct 22 Nov ZZ-Uct L3 NOV 23-0ct 24 Nov 24-U<.1 "" 

Distribution Revenue Requirement Calclllatlon: 
Return on Rate Base Annual Revenue Requirement: 

15 Rate Base 
Pre-Tax WACC 

17 Allowed Return on TOSIC Utility Plant 
Revenue Conversion 

19 Total Return on Rate Base Annual Revenue Requirement 

Incremental Expenses Annu1ill Revenue Requirement: 
20 Property Tax Expense- Annualized 

21 Depredation Expense· Annuallzed 
22 Depreciatfon Expense on Retirements• Credit 

23 Amortization Expense - Plan Development Costs 
24 Total Incremental Expenses before Revenue Conversion 

25 Revenue Conversion 
26 Tota! Incremental Expenses Annual Revenue Requirement 

27 Total Annu.-1 Revenue Requirement 

28 Revenue Requirement Recoverable In TOSIC Rider (80%) 

TOSIC 
R,1te Base Cutoff 

152,698,568 $ 
6.68% 

10,200,264 $ 
1.23886 

12,636,699 $ 

1,406,618 $ 
2,468,877 $ 

(330,227) $ 
647,080 $ 

4,192,349 $ 
1.01995 

4,275,986 $ 

16,912,685 $ 

13,530,148 $ 

(BJ 
TOSIC 3 

3/31/21 

279,798,342 $ 429,393,259 $ 579,072,934 $ 
6.68% 6.68% 6.68% 

18,690,529 $ 28,683,470 $ 38,682,072 $ 
1.23886 1.23886 1.23886 

23,154,949 $ 35,534,803 $ 47,921,672 $ 

4,486,267 $ 7,B11,942 $ 11,542,401 $ 
6,709,853 $ 11,327,2B1 $ 16,454,700 $ 
{904,382) $ (1,430,612) $ (1,964,954) $ 
647,080 $ $ $ 

10,938,818 $ 17,708,611 $ 26,032,148 $ 
1,01995 1.01995 1.01995 

11,157,048 $ 18,061,898 $ 26,551,489 $ 

34,311,997 $ 53,596,701 $ 74,473,161 $ 

27,449,S97 $ 42,877,361 $ 59,578,529 $ 

!CJ )DJ (El 
TDSIC5 TOSIC7 TDS1C9 

3/31/22 3/31/23 3/31/24 
-- - ..... ., ~ R1ilte Period NOV Zl.-Uct LZ NOV LL-Uct z~ NOV Z'j•Uct 24 NOV 24-Uu "-" 

Total TDSIC Revenue Requirement Cakulaition: 

Return on Rate B.ise Annual Revenue Requirement: 

29 Rate Base 

30 Pre-Tax WACC 
31 Allowed Return □ nTDSIC Utility Plant 
32 Revenue Conversion 
33 Tota) Return on Rate Base Annual Revenue Requirement 

Incremental Expenses Annual Revenue Requirement: 
34 Property Tax Expense - Annualized 
35 Depreciation Expense-Annualized 

Depreciation Expense on Retirements - Credit 
AmortiZiltion Expense - Plan Development Costs 

38 Total Incremental Expenses before Revenue Converslon 

39 Revenue Conversion 
40 Total Incremental Expenses Annual Revenue Requirement 

41 Total Annuill Reven11e Requirement 

42 Revenue Requirement Recoverable in TOSIC Rider (80%) 

184,658,051 $ 
6.68% 

12,335,158 $ 
1.23886 

15,281,534 S 

1,664,538 $ 
2,714,535 $ 
{358,922) $ 
784,339 $ 

4,804,490 $ 
1.01995 

4,900,340 $ 

2□,181,874 $ 

16,145,499 $ 

340,706,097 $ 523,512,304 $ 706,455,653 $ 
6.68% 6,68% 6.68% 

22,759,167 $ 34,970,622 $ 47,191,238 $ 
1.23886 1.23886 1.23886 

28,195,422 $ 43,323,705 $ 58,463,337 $ 

5,393,415 $ 9,465,194 $ 14,004,351 $ 
7,497,789 $ 12,768,441 $ 18,632,327 $ 

(1.004,605) $ (1,591,018) $ (2,148,875) $ 
784,339 $ $ $ 

12,670,939 $ 20,642,616 $ 30,487,802 $ 
1.01995 1.01995 1.01995 

12,923,724 $ 21,054,436 $ 31,096,034 $ 

41,119,146 $ 64,378,141 $ 89,559,371 $ 

32,89S,317 $ 51,502,513 $ 71,647,496 $ 

IF) (GI 
TOSIC 11 TOSIC 13 

3/31/25 3/31/26 
~•av 25-0ct 26 Nov 26-0ct 27 

156,583,423 S 171,960,164 S 
6.68% 6.68% 

10,459,773 $ 11,486,939 $ 
1.23886 1.23886 

12,958,194 $ 14,230,709 $ 

3,215,065 $ 3,808,136 $ 
2,904,788 $ 3,551,653 $ 
(201,436) $ (221,956} $ 

$ $ 
5,918,417 $ 7,137,832 $ 

1.01995 1.01995 

6,036,490 $ 7,280,231 $ 

18,994,6B3 $ 21,510,941 $ 

lS,195,747 $ 17,208,753 $ 

IF) (G) 
TOSIC 11 TOSIC 13 

3/31/25 3/31/26 
~•ov 2S-Oct 26 Nov 26-0ct 27 

700,242,713 $ 827,018,320 $ 
6.68% 6.68% 

46,776,213 $ 55,244,824 $ 
1.23886 1.23886 

57,949,179 $ 68,440,602 $ 

14,833,269 $ 17,457,302 $ 
21,225,220 $ 24,781,988 $ 
(2,471,394) $ (2,888,395) $ 

$ $ 
33,587,094 $ 39,350,895 $ 

1.01995 1.01995 

34,257,157 $ 40,135,945 $ 

92,206,336 $ 108,576,548 $ 

73,76S,069 $ 86,861,238 $ 

(Fl (G) 

TOSlC 11 TOSIC 13 

3/31/25 3/31/26 
~•ov 25-0ct 26 Nov 26-0ct 27 

856,826,136 $ 998,978,485 $ 
6.68% 6.68% 

57,235,986 $ 66,731,763 $ 
1.23886 1.23886 

70,907,373 $ 82,671,312 $ 

18,048,334 $ 21,265,437 $ 
24,130,008 $ 28.333.641 $ 
(2,672,830) $ (3,110,351) $ 

$ $ 
39,505,512 $ 46,488,727 $ 

1.01995 1.01995 
40,293,646 $ 47,416,177 $ 

111,201,020 $ 130,087,489 $ 

88,960,816 $ 104,069,991 $ 

(HJ 
TOSIC 14 

3/31/27 
Nov 27-0ct 28 

198,415,324 
6.68% 

13,254,144 
1.23886 

16,420,028 

3,808,136 

4,186,572 
(241,590) 

7,753,117 
1.01995 

7,907,792 

24,327,820 

19,462,256 

(G) 
TOSIC 14 

3/31/27 
Nov 27-0ct 28 

893,954,448 
6.68% 

59,716,157 
1.23886 

73,979,958 

17,457,302 
27,623,552 
{3,188,687) 

41,892,167 

1.01995 
42,727,916 

116,707,874 

93,366,299 

(G) 

TDSIC14 

3/31/27 
Nov 27-0ct 28 

1,092,369,771 

6.68% 
72,970,301 

1.23886 
90,399,987 

21,265,437 
31,810.124 
(3,430,277) 

49,645,284 
1.01995 

50,635,708 

141,035,695 

112,828,5S6 

Reference 

Attachment CAR-2 
IPL Att.ichment NHC-5 p. 3 

line 1 x line2 
IPL Attachment NHC-6 

Une3xline4 

Attachment CAR-3 

Attachment CAR-2 
Attachment CAR-4 

IPL Attachment NHC-6 

Line 6 +Line 7+line8 + Line9 
IPL Attachment NHC-6 

line 10 x Line 11 

Line 5 + Line 12 

Line 13x80% 

(HJ 

Reference 

Attachment CAR-2 
IPL Attachment NHC-5 p. 3 

Line 15 x Line 16 
IPL Attachment NHC-6 

Line 17 x Line 18 

Attachment CAR-3 

Attachment CAR-2 
Attachment CAR-4 

IPL Attcchment NHC-6 

line 20 + Line 21 + Line 22+ line 23 
IPL Attachment NHC-6 

line 24 x line 25 

line 19 + Line 26 

Line 27 x 80% 

(HI 

Reference 

Attachment CAR-2 
IPL Attachment NHC-5 p. 3 

Line 29 x Line 30 
IPLAttcchment NHC-6 

line 31 x Line 32 

Attachment CAR-3 
Attachment CAR-2 

Attachment CAR-4 
\PL Attachment NHC-6 

Line 6+Line7+ lines+ Line 9 
IPL Atti!chment NHC-6 

Line 38 x Line39 

Line 33 + Line 40 

Line 41 x80% 

Indianapolis Power & Light Company 
IURC Cause No, 45264-TDS!C 1 

IPL Attachment CAR-1 
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INDlANAPOLIS POWER & LIGHT COMPANY 

TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC) 
TOSIC Ph.n Estimated Retail Rates 

(B) (C) ~ rn ~ ~ ~ (H) 

TOSIC 3 TOSIC S TOSIC 7 TOSIC 9 TOSIC 11 TOSIC 13 TOSIC 14 
R,.te e .. se Cutoff 3/31/21 3/31/22 3/31/23 3/31/24 3/31/25 3/31/26 3/31/27 

Line R,.t., Period Nov 21-0ct 22 Nov 22-0ct 23 Nov23-0ct 24 Nov 24-0ct 25 Nov 2S-Oct 26 Nov26-0ct 27 Nov 27-0ct 28 Reference 
--1- Total Revenue Requirement Rider $ 16,145,499 $ 32,895,317 $ 51,502,513 $ 71,647,496 $ 88,960,816 $ 104,069,991 $ 112,828,556 P.1 line 41 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

RidetReven11eRequirement-Transmission $ 2,615,351 $ 5,445,720 $ 8,625,152 $ 12,068,968 $ 15,195,747 $ 17,208,753 $ 19,462,256 P.1 line14 
RiderRevem.1eRequirement-Oistribution $ 13,530,149 $ 27,449,597 $ 42,877,361 $ 59,578,529 $ 73,765,069 $ 86,861,238 $ 93,366,299 P.1 line2B 

Allocation Factor - Transmission 
Residential 

SmallC&I 
large C&I - Secondary 
largeC&I-Prlmary 

lighting 

Alloc.ation factor• Distribution 
Residential 
SmaliC&! 

lari:e C&I-Secondary 

lari:eC&I-Primary 
lighting 

Transmission. Revenue Requirement 

Residential 

Small C&I 
large C&I - Secondary 
largeC&I-Primary 

lighting 
Total 

Distribution - Revenue Requirement 

Residential 
SmallC&I 
Large C&I Secondary 
LargeC&I Primary 
Lighting 

Tot-'I 

Total Revenue Requirement 
Residential 

Small C&i 
large C&I - Secondary 
LargeC&I Primary 
Lighting 

Total 

TOSIC 
Rate e .. se Cutoff 

40.50% 
15.21% 

25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 

8.28% 
0.86% 

1,059,000 
398,000 

676,000 
472,000 

10L000 

2,615,000 

7,721,000 
2,143,000 
2,429,000 

1,121,000 
116,000 

13,530,000 

8,780,000 
2,541,000 
3,105,000 
1,593,000 

126.,_000 

16,145,000 

40.50% 

15.21% 

25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 

8.28% 
0.86% 

2,206,000 
828,000 

1,408,000 
982,000 

22_,_000 
5,446,000 

15,664,000 
4,348,000 
4,929,000 

2,273,000 
236LOOO 

27,450,000 $ 

17,870,000 
5,176,000 
6,337,000 
3,255,000 

25spoo 
32,896,000 

40.50% 

15.21% 

25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 

8.28% 
0.86% 

3,494,000 

1,312,000 
2,230,000 

1,556,000 

34LOOO 
8,626,000 

24,468,000 
6,792,000 
7,699,000 
3,551,000 

368.,_000 
42,878,000 

27,962,000 
8,104,000 
9,929,000 
5,107,000 

402.,_000 
51,504,000 

40.50% 

15.21% 
25.85% 

18.04% 
0.40% 

57.06% 
15.84% 

17.95% 
8.28% 

0.86% 

4,888,000 

1,836,000 
3,120,000 

2,177,000 
48LOOO 

12,069,000 

33,998,000 
9,437,000 

10,697,000 
4,935,000 

s11poo 
59,578,000 

38,886,000 

11,273,000 
13,817,000 

7,112,000 
559.!.000 

71,647,000 

40.50% 

15.21% 
25.85% 
18.04% 

0.40% 

57.06% 
15.84% 

17.95% 
8.28% 

0.86% 

6,155,000 

2,312,000 
3,928,000 

2,741,000 
61,000 

15,197,000 

42,093,000 
11,685,000 
13,244,000 

6,110,000 

633.,_000 
73,765,000 

48,248,000 
13,997,000 

17,172,000 
8,851,000 

694.!.000 
88,962,000 

40.50% 

15.21% 
25.85% 
18.04% 

0.40% 

57.06% 
15.84% 
17.95% 

8.28% 

0.86% 

6,970,000 

2,618,000 
4,448,000 

3,104,000 

69L□oo 

17,209,000 

49,567,000 
13,759,000 
15,596,000 

7,194.000 

74spoo 
86,862,000 

56,537,000 
16,377,000 

20,044,000 
10,298,000 

815.!.000 
104,071,000 

40.50% 

15.21% 
25.85% 

18.04% 
0.40% 

57.06% 
15.84% 
17.95% 

8.28% 

0.86% 

7,883,000 

2,961,000 
5,031,000 

3,510,000 

78LOOO 
19,463,000 

53,279,000 
14,789,000 
16,764,000 

7,733,000 

802L000 
93,367,000 

61,162,000 
17,750,000 

21,795,000 
11,243,000 

880-'-000 
112,830,000 

TOSIC 3 TOSIC S TOSIC 7 TOSIC 9 TOSIC 11 TOSIC 13 TOSIC 14 

3/31/21 3/31/22 3/31/23 3/31/24 3/31/2S 3/31/26 3/31/27 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 
CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 

CN 45029 Settlement Agreement Att E 
CN 45029 Settlement Agreement Att E 

line2 x line4 
Line 2x lines 

line 2x line6 
Line2xline7 

line 2x line 8 

SumlineslS-19 

line3 xUne 10 
Line 3 x line 11 
Line3x Line 12 
line 3 x line 13 

line3xline 14 
Sum lines 21-25 

line 15 + line 21 
Line 16 + Line 22 
line 17 + Line 23 
line 18 + Line 24 
Line 19 + line 25 
Sum lines 27-31 

~ Rate Period Nov 21-0ct 22 Nov 22-0ct 23 Nov 23-0ct 24 Nov 24-0ct 25 Nov 25-0ct 26 Nov 26-0ct 27 Nov 27-0ct 28 Reference 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Estimated forecasted Firm Ulad Volume (MWh) 

Residential 

Smal!C&I 
large C&I - Secondary 

largeC&I-Primary 

Lighting 

Total 

$ per kWh 
Residential 
Small C&J 

Large C&J - Secondary 

Large C&I - Primary 
Lighting 

5,155,525 
1,789.164 

3,580,334 

2,792,394 

93.!.299 
13,410,716 

0.001703 
0,001420 

0.000867 

0.000570 
0,001350 

5,195,340 
1,793.896 

3,589,004 

2,799,824 

92~376 
13,470,439 

0.003440 

0.002885 
0.001756 

0.001163 

0.002793 

5,239,032 

1,793,078 
3,584,686 

2,789,700 

91.!.452 
13,497,948 

0.005337 

0.004520 
0,002770 

0.001831 
0.004396 

5,294,228 

1,794,594 
3,588,756 

2,771,182 

90,529 

13,539,289 

0.007345 
0.006282 

0.003850 

0.002566 
0.006175 

5,361,309 

1,793,637 
3,589,762 

2,747,478 

89.!.606 

13,581,791 

0,008999 

0.007804 

0,004784 

0.003222 
0,007745 

5,434,537 

1,793,175 
3,592,276 

2,728,069 

88.!.682 
13,636,739 

0.010403 
0,009133 
0,005580 

0.003775 
0.009190 

5,516,703 

1,794,967 
3,599,307 

2,716,049 

87~759 
13,714,785 

0.011087 
0.009889 

0.006055 

0.004139 
0.010027 

IPL load Forecast 

IPL load Forecast 
IPL Load Forecast 

IPL load Forecast 

IPL Load forecast 

IPL Load Forecast 

line 27 /line 33/1,000 

Line 28/Une 34/1,000 

line 29/line 35/1,000 
Line 30/line 36/1,000 

line 31/line 37/1,000 

Indianapolis Power & light Company 
IURC Cause No. 45264 -TDSIC 1 

IPLAttachment CAR-1 
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UM -,-

10 

11 
12 

u .. --,,-
14 

15 

16 

17 

19 
20 

21 
22 

23 

24 

25 

" 27 

" 29 
30 

31 

32 

34 

35 
36 

37 

.. 

TOSIC Plan 
Tran5missionAssets 
CapEII Additions (incl AFUDC); 

FERCAci:ount 
352.00 
353.00 
354.00 
356.00 

362.00 
364.00 
365.00 
366.00 
367.00 
368.00 
370.01 

TotalCapExAdd/tioM 

Tnmsmlssron Assets 

c..pE11 Additions (incl AFUOCJ: 
FERCAccount 

352.00 

353.00 
354.00 
356.00 
362.00 

364.00 
365.00 
366.00 
367,00 

368.00 
370.01 

Total CapEx Addltiom Placed In Seri,ice 

CWIPBalance3/31 

Transmlufon A5set:s 
3/31UtllltyPlantBal•nce: 

FERC Account 
352.00 
353.00 
354.00 
356,00 
362.00 
364.00 
365.00 
366,00 

367,00 
368,00 

370,01 
Total3/31UtllltyPlantBalance 

TransmisslonA5set5 
DepreciationE11peml!: 

FERCAccount 
352.00 
353.00 
354.00 
356.00 

41 362.00 

42 364.00 
43 365.00 
44 366.00 
45 367.00 
46 368.00 
47 370.01 

48 TotalDeptExp•Annuallzed 

" so 
51 
52 
53 

54 
55 

" 57 

58 

59 

TransmlssJonA$sets 
3/31AccumulatedDepreclatlon: 

FERCAccount 
352.00 
353.00 

354.00 
356.00 
362.00 
364,00 
365,00 
366,00 
367,00 
368,00 

370.01 

Total3./31A«umOepr 

Transmission Assets 

3/31RateBasl! 

(AJ 

OeprRate 
2-:-40% 
2.53% 
1.37% 
1.20% 
1.61% 
2.06% 
2.35% 
2.62% 
2.55% 
0.65% 
19.35% 

Def.rRate 
2.40% 
2.53% 

1.37% 
1.20% 
1.61% 
2.06% 
2.35% 
2.62% 

2.55" 
0.65% 

19.35% 

Def.rRate 

'·'""' 2.53% 

1.37% 
1.20% 
1.61% 
2.06% 
2.35% 

2.62" 

2.55" 
0,65% 
19.35% 

DeE!rRate 
2.40% 
2.53% 
1.37% 
1.20% 
1,61" 
2.06% 

2.35" 
2.62% 
255% 

0.65% 
19.35% 

DeerRate , .... 
2.53% 

l.37¾ 
120% 

1.61% 
2.06% 
2.35% 
2.62% 
2.55% 
0,65% 
19,35% 

$ 
$ 
$ 

J. 

(Bl 
Calendar 

Yearl 
2020 

$ 
16,542,692$ 
1,138,320 $ 

TDSICl 
]h_!U3/31/20 

$ 

INOIANAPOUS POWER & LIGHT COMPANY 
TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE {TOSIC) 

TOSIC Rate BIIH and Depred•tlon E11pen5e E5timate Calwlation 

lcJ (DI 
Calendar Calendar 

Year2 Yl!ar3 
2021 2022 

$ $ 
19,582,382$ 23,096,878$ 

1,111,147 $ 1,082,432$ 

TDSICS TDS[C3 

4/l/Z0.-3/31/21 4/1/21-3/31/22 
$---

$ 

(El 
Odendar 
Ye■r4 

2023 

2,300,385$ 
22,073,157$ 

850,792 

TDSIC7 

4/1/22-3/31/23 

(Fl 
Calendar 

Years 
2024 

2,844,940$ 
19,302,399 $ 

TDSIC9 

4/1/23-3/31/24 
$ ------i;iio,3as 

(Gj 
Calendar 

Yl!ar6 
2025 

$ 
18,615,703 $ 

TDSICll 

4/1/24-3/31/25 

(HJ 
Calernt.r 

Ye■r7 

2026 
2,632,615 

20,407,195 

TDSICU 

4/1/25-3/31/26 

$ 16,542,692 $ 19,582,382 $ 23,096,878 $ 22,073,157 
$ ~40 
$ 19,302,399 

$ 

18,615,703 

$ 1,138,320 $ 1,111,147 $ 1,082,432 $ 850,792 

$ $ $ $ 

7,943,370 $ 9,758,213$ 11,918,982 $ 12,889,940 $ 

TDStC1 TDSIC3 TDSICS TDSIC7 

3/31/2020 3/31/2021 3/31/2022 3/31/1,Pll 
$ $ $ 

16,542,692$ 36,125,074 $ 59,221,952$ 
1,138,320 $ 2,249,467 $ 3,331,899$ 

TOSIC1 TDSIC3 TDSICS TDSIC7 

Thru3/31/20 4/1/20-3/31/21 4/1/21-3/31/22 4/1/ll-3/31/23 

$ $ $ $ 
$ 209,265$ 666,247$ 1,206,140 $ 

$ 7,797$ 23,206$ 38,232$ 

$ 28,596$ 98,482$ 196,787$ 

$ 

11,905,948 $ 10,366,782 $ 

TDSIC9 TDSIC11 TOSIC13 

3/31/2024 3/31/202S 3/31/2026 
2,300,385 $ 5,145,325$ 5,145,325 $ 

81,295,109$ 100,597,508 $ 119,213,211 $ 
4,182,691 $ 4,182,691$ 4,182,691 $ 

TOSIC9 TOSICll TOSIC13 

4/1/23-3./31/24 
27,605 

4/1/24-3/31/25 
$---,-9,349 

4/1/25-3/31/26 
$---12-3,4-88 

1,1n,s41 $ 2,300,942 
$ 57,303 

$ 2,780,606 

$ 

$ 

_$ ___ 

TDSIC1 TDSIC3 TDSICS TOSIC7 TDSIC9 TDSICll TOSICl3 

3/31/2020 3/31/2021 3/31/2022 3/31/2023 3/31/2024 3/31/2025 3/31/lrn.6 

$ (27,605)$ (116,953)$ {240,441) $ 
(2,081,652)$ (3,859,193)$ (6,160,135)$ (8,940,740) $ 

(69,236)$ (120,711) $ (178,014) $ (235,317) $ 
$ (1,102,066) $ (1,692,323) $ 

31,959,484$ 60,907,755$ 94,119,045$ 127,382,719 $ 156,583,423 $ 171,960,164 $ 

111 

TDSIC14 
4/1/26-3/31/27 
~,615 

20,407,195 

TDS1Cl4 

3/31/2027 
7,7n,940 

139,620,406 
4,182,691 

TDSIC14 
4/1/26-3/31/27 

155,079 
3,274,245 

57,303 

TD51Cl4 
3/31/2027 

(395,520) 
(12,214,985) 

(292,620) 
{2,392,267) 

198,415,324 

Ill 

TotalPl•n 
1,n1,940 

139,620,406 
4,182,691 

_IotalPl•n 
1,n1,940 

139,620,406 
4,182,691 

(Kl 

Reference 
TOSIC Plan Filing, IPLAttachment BJB-2 Appendix 8.7 
TOSIC Phm Fillng, IPL Attachment BJB-2 Appendix 8.7 
TOSIC Plan Filing, IPL Attachment BJB-2 Appendi11 8,7 
TOSIC Plan FIiing, IPL Attachment BJB-2 Appendix 8.7 

Sumllnesl-11 

Reference 

TD51Cl:3/31/2020ActBalance,Thereafter:PrlorCalendarYr 
TOSIC 1: 3/31/2020Act Balance, Thereafter. Prior calendar Yr 
TD51Cl:3/31/2020ActBalance,Thereafter:PriorCalendarYr 
TOSIC 1: 3/31/2020 Act Balance, Thereafter: Prior Calendar Yr 

SumUnesl3-24 

Rl!fl!rence 
llne13Accumulated 
Une14Accumulated 
Llne15Accumulated 
Llnel6Accumulated 

SumUn1!525-36 

Rl!ference 
(line 13 x Column Ax SO¾)+ (Prior Line 25 x Column A) 
(line 14x Column All 50¾) + (Prior Line 26x Column A) 
{line 15 11 Column Ax 50%) + (Prior Line 27 x Column A) 
(Line 1611 Column Ax 50%) + (Prior Line 28 x Column A) 

Reference 

Llne37Accumulated 
Llne38Accumulated 
Llne39Accumulated 
Une40Accumulated 

lndianapolisPower&LightCOmpany 
lURCCause No.45264-TOSIC 1 

IPLAttachment CAR-2 
Pa&elof3 



TOSIC Plan 
Distribution Assets 
C.pExAddltlons (Incl AFUDCJ: 

IA) l•J 
Calendar 

Yearl 

Une FERCAccount u"'"'n"'" 
--,- 352,00 ~--, 

10 

11 
Total CapEx Additions 

DlstributlonAHl!ts 
CapE11 Additions jind AFUDC): 

Une FERCAecount 

353,00 
354,00 

356.00 
362.00 
364.00 
365.00 
366,00 

367.00 
368.00 
370.01 

-,-,- 352,00 

u 
15 

353.00 

354.00 
356.00 

17 362.00 
18 364,00 
19 365.00 
20 366,00 

21 367,00 
22 368.00 
23 370.01 
24 TotalC1pE11AddltlonsPlacedlnService 

15 

26 

27 

30 

31 

CWIPBalanet!3/31 

Distribution Assets 

3/31UtllltyPlantBalance: 
FERCAccount 

352,00 
353,00 
354,00 
356.00 
362.00 
364.00 
365,00 
366,00 

367,00 
34 368.00 
35 370.0l 
36 Total3/31UtllityPlantBa\ance 

Dim'lbutlon A$set, 

OepredatlonEltpense: 
FERCAccount 

37 352.00 
38 353.00 
39 354,00 
40 356.00 

41 362.00 
42 364.00 
43 365,00 
44 366,00 

45 367.00 
46 368.00 

47 370.01 
48 TotalDeprE11p-Annuallied 

49 

50 

51 
52 

Distribution Assets 

3/31AccumulatedOepreciatlon: 
FERCAccount 

1.61%$ 7,026,754$ 
2.06% $ 39,069,911 $ 
2.35'¼$ 28,815,380 $ 

2.62% $ 2,250,626 $ 
2.55% $ 13,966,103$ 

0.65% $ 12,521,414 $ 
19.35% $ 10,735,674 $ 

$ 114,385,862 $ 

TDSICl 

1.2 
1.61% $ 
2.06% $ 4,2111,117 $ 
2.35% $ U,312,934 $ 
2.62% $ 250,490 $ 
2.55% $ 4211,901 $ 
0.65% $ 231,365 $ 

19,35% $ $ 
$ 17,504,807 $ 

20,472,274 $ 

'""" 1.61% $ $ 
2.06% $ 4,281,117 $ 
2.35% $ 12,312,934$ 
2.62% $ 250,490$ 
2.55% $ 4211,901 $ 
0.65% $ 231,365$ 

19.35% $ $ 
$ 17,504,807 $ 

TOSICl 

DeprRate Thru3/3l/20 
~-

2.53% 
1,37" 

1.20% 
1.61%$ $ 
2.06% $ 44,096 $ 
2.35% $ 144,677 $ 
2.62% $ 3,281$ 
2.55% $ 5,468$ 
0,65% $ 752 $ 

19.35% $ s 
$ 198,274 $ 

TOSICl 
DeprRate 3/31/2020 

2,40% 
2.53% 

1.37% 
1.20% 

ICI ID) IE) 
Calendar Calendar Calendar 

Year2 Year3 Year4 

25,672,321$ 38,188,063$ 49,360,078$ 
34,048,557$ 47,918,689$ 52,531,374$ 
27,nl,432 $ 26,078,201 $ 27,620,140 $ 

2,346,110 $ 2,405,220 $ 2,690,012 $ 
13,407,560 $ 14,443,018 $ 14,226,294$ 
12,200,598$ 15,845,026 $ 11,ns,2n s 
10,950,388 $ 11,169,395$ 11,392,7113 $ 

126,396,966$ 156,047,612$ 175,545,958$ 

TDSIC3 TDSICS TDSIC7 

37,235,492 $ 35,886,510$ 41,027,574$ 
28,0112,071 $ 26,461,278$ 25,914,617$ 
2,234,596$ 2,279,093$ 2,422,942$ 

13,5911,438 $ 13,175,258$ 14,106,029$ 
12,233,709 $ 12,5n,sso s 15,962,n3 s 
10,603,114 $ 10,625,300$ 10,998,762 $ 

115,238,944$ 128,502,887$ 157,432,471 $ 

22,621,968$ 27,928,709$ 31,4111,437 $ 

TDSIC3 TOSICS TOSIC7 
3 1 021 3/31/2f11.2 3/31/2023 

rm□•• 
11,251,524$ 38,754,112$ 711,753,936$ 

41,516,609$ n,403,119 $ 125,430,694$ 
40,395,005 $ 66,856,283$ 92,no,900 s 

2,485,086 $ 4,764,178$ 7,187,121$ 
14,027,340$ 27,202,598 $ 41,308,626$ 
U,465,074 $ 25,037,934 $ 41,000,657$ 
10603,114 $ 21,228,414$ 32,227,176$ 

132,743,751$ 261,246,638$ 418,679,109$ 

TDSIC3 TOSIC5 TOSIC7 
4/'!/JJJ .. 3/31/2'!_ 4/1L21-3/31/22 4/1/22-3/31/23 

90,575$ 402,545$ 945,940$ 
471,717$ 1,224,873$ 2,089,188$ 
619,318$ 1,260,203 $ 1,875,619$ 
35,836$ 94,965 $" 156,562$ 

184,317$ 525,682$ 873,518$ 
41,263 $ 121,885$ 214,625$ 

1,025,851$ 3,079,700 $ 5,171,828$ 
2,46818n s 6,709,853$ 11,327,281 $ 

TOSIC3 TDSICS TDSIC7 
3/31/lOU. 3/31/2022 3/31/2023 

352.00 
353.00 
354.00 
356.00 

362.00 1.61% s $ (90,s15J s · · (493,1201 ·s ··(1,439,060) s 
54 364.00 2.06% $ (44,096)$ (515,812}$ (1,740,685)$ (3,829,874)$ 
55 365.00 2.35% $ (144,677) $ (763,995)$ (2,024,198)$ (3,899,817)$ 
56 366.00 2,62% $ (3,281)$ (39,117) $ (134,083) $ (290,645) $ 
57 367.00 2.55% $ (5,4611)$ (189,786) $ (715,467)$ (1,588,985)$ 
58 368.00 0.65% $ (752}$ j42,015) $ (163,900) $ {3711,526)$ 
59 370,01 19.35% $ $ (1,025,851) $ (4,105,552) $ (9,2n,380) $ 
60 Total 3/31 Accum Depr $ (198,274)$ (2,667,152) $ (9,377,005) $ (20,704,286) $ 

DistributlonA$5ets 
61 3/31 Year Rate Base 152,698,568$ 279,798,3.Q $ 429,393,259$ 

lndianapoUsPower&lightCompany 
IURC Cause No. 45264- TOSIC 1 

IPL Attachment CAR-2 
Page2of3 

IFI IGJ IHI 111 Ill IK) 
Calendar Calendar C1dendar 

Years Year6 Year7 

Reference ... -24,862,469$ 45,555,289$ 32,554,913 $ 223,219,887 TOSIC Plan Fnlng, IPL Attachment BJB-2 Appendill 8,7 
44,678,960$ 49,169,935$ 46,385,522 $ 313,802,948 TOSIC Plan Flllng. IPL Attachment BJB-2AppendiK8.7 
25,686,598$ 27,204,806 $ 26,696,855 $ 189,873,412 TOSIC Plan Filing. IPL Attachment BJB-2 Appendl118.7 

1,809,774$ 2,715,591$ 2,769,903 $ 16,987,236 TOSIC Plan FIiing. iPL Attachment BJB-2 AppendlK 8.7 
14,093,313 $ 14,938,612$ 14,497,7113 $ 99,572,683 TOSIC Plan Fff!ng, IPLAtt.ichment BJB-2 Appendix 8.7 
15,147,875 $ 16,296,1175 $ 15,682,084 $ 105,419,149 TOSIC Plan FHlng, IPL Attachment 8JB-2AppendlK 8.7 
11,620,639$ $ $ 55,868,879 TOSIC Plan F11ing. IPL Attachment BJB-2 Append1K 8.7 

137,1199,628 $ 155,881,108$ 138,587,060 $ 1,004,744,194 

TDSIC9 TDSICll TDSIC13 
4-3 s Reference 

52,751,284$ 44,786,565$ 49,509,809 $ 41,324,597$ 313,802,9411 
28,391,1101 $ 25,504,493$ 27,674,067 $ 15,532,151$ 189,1173,412 TDSlC1:3/31/2020ActualBalance, 
2,558,378$ 1,980,163$ 2,791,032$ 2,470,542 $ 16,987,236 Thereafter: 75% of Prior calendar Year+ 25% of current Calendar Year -

14,881,641$ 13,996,222$ 15,152,199$ 14,233,987$ 99,5n,683 ChangelnCWIP 
17,821,051 $ 15,098,668 $ 16,493,412$ 15,005,351 $ 105,419,149 
U,017,531 $ 8,715,479$ $ 2,908,693$ 55,868,879 

112,sn,149 $ 139,176,753 $ 154,652,808$ 119,363,376$ 1,004,744,194 

24,680,663 $ 27,11911,909 $ 24,803,697 

TDSIC9 
3 1 024 Reference 

123,204,391$ 152,299,553$ 195,331,831$ 223,219,8117 Unel7Accumulated 
l78,1Bl,9n $ 222,968,542 $ 272,478,351$ 313,802,948 linel8Accumulated 
121,162,701$ 146,667,194 $ 174,341,261$ 189,873,412 Llne19Accumulated 

9,745,499 $ 11,725,662 $ 14,516,694$ 16,987,236 Llne20Accumulated 
56,190,274 $ 70,186,497$ 85,338,696$ 99,572,683 Une21Accumulated 
58,821,708$ 73,920,376$ 90,413,798 $ 105,419,149 Une22Accumulated 
44,244,707 $ 52,960,186$ 52,960,186$ 55,868879 Une23Accumulated 

591,551,258$ 730,7211,0lO $ 885,380,818$ 1,004,744,194 

TOSIC9 TDSICll TOSIC13 TDSIC14 

4/1/23-3/31/24 4/1/24--3/31/25 4/1/15-3/31/26 4/1/26-3/31/27 Reference 

1,625,765$ 2,217,807$ 2,798,433$ 3,369,341 (Line 17 x Column AK SO%)+ (Prior Line 29 x column A) 
3,127,211$ 4,131,850$ 5,103,103$ 6,0311,697 (Line lllx COiumn Ax SO%)+ {Prior Llne30K Column A) 
2,513,720$ 3,147,001$ 3,nl,1149 $ 4,279,522 (Line 19 x Column Ax 50%) + (Prior Line 31 x Column A) 

221,817$ 281,272$ 343,775$ 412,701 (Line 2Dx Column AX 50%) + (Prior Line 32 x Column A) 
1,243,111$ 1,611,304$ 1,982,946$ 2,357,620 (Line 2111 Column Ax 50%) + (Prior Line 33 x Column A) 

324,423 $ 431,412$ 534,0116 $ 636,457 (Line 22 x Column Ax50%) + {Prior Line 34 x Column A) 
7,398,655$ 9,404,573$ 10,247796 $ 10,529,212 (Line 23 x Column Ax 50%) + {Prior Line 35 x Column A) 

16,454,700$ 21,225,220 $ 24,781,988$ 27,623,552 

TDSIC9 TDS[Cll TOSIC13 TDSIC14 
3/31/2024 3/31(3:.025 3/31/2026 3/31/2DZ7 Reference 

(3,064,824) $ (5,282,631)$ (8,081,064) $ (11,450,405) Une41Accumulated 
(6,957,0114)$ (11,088,934)$ (16,192,037)$ (22,230,735) Une42Accumulated 
(6,413,537) $ (9,560,538) $ (13,332,388)$ (17,611,910) Une43Acwmulated 

(512,462}$ (793,734)$ jl,137,509)$ (1,550,211) Une44Accumulated 
(2,832,096)$ (4,443,400) $ {6,426,346)$ (8,783,966) line45Accumulated 

(702,9411)$ (1,134,360) $ (1,668,446)$ (2,304,903) Llne46Accumulated 
(16,676,035)$ (26,080,608)$ ___ (36,328,404)$ __j46,B_!i?,616) Llne47Accumulated 
(37,158,987) $ (58,3114,206) $ 

579,on,934 S 700,242,713 $ 827,018,320$ 893,954,448 



lndiilnapolisPower&LlghtCompany 
IURC Cause No. 4S264-TDSlC 1 

IPLAttachment CAR-2 
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(A) (BJ (Cl (DI (El IF) (G) (HI (I) (JI (K) 

TotailTDSICAssets c1dend,u Calendar Calend11r Calend11r c11lend11r Calendar calend11r 
CapEx Additions (incl AFUDC): Yo,ar1 Year2 Ye11r3 Ye.ar4 Years Year6 Year7 

Uo• FERCAccount DeprRirte 2020 2<>21 2022 2"'3 2<>24 2025 2026 TotalPl1n Reference --,- 352,00 2.40% $ $ $ $ 2,300,385$ 2,844,940$ $ 2,632,615 $ 7,777,940 sumofSameLinesonp.1 & p,2 
353.00 253¾ $ 16,542,692$ 19,582,382$ 23,096,878$ 22,073,157$ 19,302,399$ 18,615,703$ 20,407,195 $ 139,620,406 SumofSamellnesonp.1 & p.2 
354,00 1.37% $ 1,138,320 $ 1,111,147$ 1,082,432$ 850,792$ $ $ $ 4,182,691 sumofSameUnesonp.l & p.2 
356.00 1.20%$ 4,765,917$ 6,881,909$ 9,502,181$ 11,200,958 $ 11,497,320 $ 10,679,473 $ 7,601,921 $ 62,129,679 Sumofsamellnesonp,1 & p.2 
362.00 1.61¾ $ 7,026,754$ 25,672,321$ 38,188,063$ 49,360,078 $ 24,862,469 $ 45,555,289$ 32,554,913 $ 223,219,887 SumofSamellnesonp.l & p.2 
364,00 2.06¾ $ 39,069,911$ 311,048,557$ 47,918,689$ 52,531,374$ 44,678,960 $ 49,169,935$ 46,385,522 $ 313,802,948 SumofSamelinei;onp.1 & p.2 

365.00 2.35¾ $ 28,815,380$ 27,771,432$ 26,078,201$ 27,620,140 $ 25,686,598$ 27,204,806$ 26,696,855 $ 189,873,412 SumofSameUnesonp.1 & p,2 
366,00 2.62% $ 2,250,626 $ 2,346,110$ 2,405,220 $ 2,690,012$ 1,809,774$ 2,715,591$ 2,769,903 $ 16,987,236 SumofSilmeUnesonp,1 & p.2 

367.00 2,55% $ 13,966,103$ 13,407,560$ 14,443,018 $ 14,226,294 $ 14,093,313$ 14,938,6U $ 14,497,783 $ 99,572,683 sumofsameUnesonp.l& p,2 

" 368,00 0,65% $ 12,521,414$ 12,200,598 $ 15,845,026 $ 17,725,277 $ 15,147,875$ 16,296,875$ 15,682,084 $ 105,419,149 Sumof5ilmellnesonp.1 & p,2 
370.01 19.35'¼$ 10,735,674$ 10,950,388$ 11,169,395$ 11,392,783$ 11,620,639$ $ $ 55,868,879 SumofSilmelinesonp.1& p.2 

Total CapE11 Additions $ 136,832,791$ 153,972,1104 $ 189,729,103$ 211,971,250 $ 171,544,287$ 185,176,284 $ 169,228,791 $ 1,218,454,910 

TotalTD5\CAssets PlilnYear P111nYear PlanYear Plan Year Plan Year PlilnYear PbmYear 
CapE11 Additio115 (ind AFUDC): TOSIC! TDSIC3 TDSIC5 TOSIC7 TDSIC9 TDSJCU TOSIC13 TDSIC14 

Uoo FERCAct:ount DeprRirte Thru3/31/20 4/1/2fJ..3/31/21 4/1/21-3/31/22 4/1/22-3/31/23 4/1/23-3/31/24 4/1/24-3/31/25 4/1/25-3/31/26 4/1/26--3/31/27 Total Plan Reference --.,- 352.00 2.40"/4 $ $ $ $ $ 2,300,385$ 2,844,940 $ $ 2,632,615$ 1,m,940 sumofSameUnesonp.1 & p.2 
14 353.00 2.53'¼$ $ 16,542,692$ 19,582,382$ 23,096,878$ 22,073,157$ 19,302.,399 $ 18,615,703$ 20,407,195 $ 139,620,406 sumofSameUnl!!Sonp.1 & p,2 
15 354,00 1.37'¼$ $ 1,138,320$ 1,111,147$ 1,082,432$ 850,792$ $ $ $ 4,182,691 SumofSameUnl!!Sonp.l & p.2 
16 356.00 1.20'¼$ $ 4,765,917$ 6,881,909$ 9,502,181 $ 11,200,958 $ 11,497,320 $ 10,679,473$ 7,601,921 $ 62,129,679 SumofSilmelinl!!Sonp.1 & p.2 
17 362,00 1.61" $ $ 11,251,524 $ 27,502,588 $ 39,999,824 $ 44,450,455 $ 29,095,162$ 43,032,278 $ 27,888,056$ 223,219,887 sumofSilmellnesonp.1 & p.2 
1B 364.00 2,06" $ 4,281,117 $ 37,235,492$ 35,886,510 $ 48,027,574 $ 52,751,284 $ 44,786,565$ 49,509,809 $ 41,324,597$ 313,802,948 SumofSameUnesonp.1 & p,2 

365.00 2.35% $ 12,312,9311 $ 28,082,071 $ 26,461,278$ 25,914,617$ 28,391,801$ 25,504,493 $ 27,674,067 $ 15,532,151$ 189,873,412 SumofSameUnesonp.1 & p.2 
20 366.00 2.m,s 250,490$ 2,234,596$ 2,279,093$ 2,422,942$ 2,558,378$ 1,980,163$ 2,791,032$ 2,470,542 $ 16,987,236 sumofSameUnl!!Sonp.1 & p.2 
21 367,00 255" $ 1128,901 $ 13,598,438$ 13,175,258$ 14,106,029 $ 14,881,648 $ 13,996,222$ 15,152,199$ 14,233,987$ 99,572,683 sumofSameUnesonp.1 & p.2 
22 368,00 0.65¾ $ 231,365$ 12,233,709$ 12,572,860$ 15,962,723$ 17,821,051$ 15,098,668$ 16,493,422$ 15,005,351 $ 105,419,149 SumofSilmeUnesonp.1 & p.2 

370.01 19.35¾ $ $ 10,603,114$ 10,625,300$ 10,998,762$ 12,017,531 $ 8,715,479$ $ 2,908693 $ 55,868,879 SumofSilmeUnesonp.l & p.2 
24 Totail CapEII Additions Plued in Service $ 17,504,807 $ 137,685,873$ 156,078,325$ 191,113,962 $ 209,297,441$ 172,821,412 $ 183,947,984$ 150,005,107 $ 1,218,454,910 

CWIPBalance3/31 $ 28,415,6411 $ 32,380,181$ 39,847,691$ 44,308,377 $ 36,586,612$ 38,265,691$ 24,803,697 

TOUIITDSIC.Assets 
3/31UtllltyPlantB11lance: TDSlCl TOSIC3 TDSICS TDSIC7 TOSIC9 TD5lC11 TOstC13 TDSIC14 

FERCAccount DeprRate 3/31/2020 3/31/2021 3/31/201.2 3/31/2023 3/31/2024 3/31/2025 3/31/2026 3/31/201.7 Reference 
25 352.00 2.40" $ $ $ $ $ 2,300,385$ 5,145,325$ 5,145,325 $ 7,777,940 SumofSameUnesonp.l & p,2 
26 353.00 2.53'¼$ $ 16,542,692$ 36,125,074 $ 59,221,952 $ 81,295,109$ 100,597,508 $ 119,213,211$ 139,620,406 SumofS:imellnesonp.1 & p.2 
27 354.00 1.37" $ $ 1,138,320$ 2,249,467 $ 3,331,899$ 4,182,691 $ 4,182,691 $ 4,182,691 $ 4,182,691 SumofSamelinl!!Sonp.1 & p.2 
2B 356,00 1.20'¼ $ $ 4,765,917$ 11,647,826 $ 21,150,007$ 32,350,965 $ 43,848,285$ 54,527,758 $ 62,129,679 SumofSilmeLlnesonp.1 & p.2 
29 362,00 1.61')li $ $ 11,251,524 $ 38,754,112$ 78,753,936$ 123,204,391$ 152,299,553$ 195,331,831 $ 223,219,887 sumofSilmellnl!!Sonp.l & p.2 
30 364.00 2.06'¼$ 4,281,117$ 41,516,609$ 77,403,119$ 125,430,694$ 178,181,977$ 222,968,542$ 272,478,351$ 313,802,948 SumofSilmeUnei;onp.1 & p.2 

31 365,00 2.35'¼$ 12,312,934$ 40,395,005 $ 66,856,283$ 92,770,900 $ 121,162,701$ 146,667,194 $ 174,341,261 $ 189,873,412 SumofSameUnesonp.1 & p.2 
366,00 2.62'¼$ 250,490$ 2,485,086$ 4,764,178 $ 7,187,121$ 9,745,499 $ 11,725,662 $ 14,516,694 $ 16,987,236 SumofSilmelinesonp,1 & p.2 

33 367.00 2,55% $ 428,901$ 14,027,340 $ 27,202,598$ 41,308,626 $ 56,190,274 $ 70,186,497 $ 85,338,696$ 99,572,683 SumofSameUnesonp.1 & p.2 

" 368.00 0.65'¼$ 231,365$ 12,465,074$ 25,037,934 $ 41,000,657 $ 58,821,708 $ 73,920,376$ 90,413,798$ 105,419,149 SumofS:imellnesonp.1 & p.2 
35 370.01 19.35% $ $ 10,603,114 $ 21228,414 $ 32,227,176 $ 44244 707 $ 52,960,186$ 52,960,186$ 55,868,879 SumofSamellnesonp.1 & p.2 
36 TotalEndofYearUtllltyPlantBalance $ 17,504,807 $ 155,190,680$ 311,269,005 $ 502,382,967 $ 711,680,408$ 884,501,819$ 1,068,449,803$ 1,218,454,910 

Total TOSIC Assets 

DeprecfatlonE11perue: TD51C1 TDSIC3 TOSICS TDSIC7 TDSIC9 TOSIC11 TDSIC13 TDSIC14 
FERCAccount Dee!Rirte Thru3/31/20 4/1/20-3/31/21 4/1/21-3/31/22 4/1/ll-3/31/23 4/1/23-3/31/24 4/1/24-3/31/25 4/1/25-3/31/26 4/1/26-3/31/27 Reference 

37 352,00 2.40% $ $ $ $ $ 27,605 $ 89,349$ 123,488$ 155,079 sumofSameUnesonp.1& p.2 
353,00 2.53% $ $ 209,265$ 666,247$ 1,206,140$ t,n7,S41 $ 2,300,942 $ 2,780,606 $ 3,274,245 SumofSameUnesonp.1 & p.2 

" 354.00 1.37% $ $ 7,797$ 23,206$ 38,232$ 51,475$ 57,303 $ 57,303 $ 57,303 SumofSameUnesonp.1 & p.2 

" 356.00 1.20% $ $ 28,596$ 98,482$ 196,787 $ 321,006$ 457,196$ 590,256$ 699,945 SumofSamellnesonp.l & p.2 
41 362.00 1.61¾ $ $ 90,575$ 402,545$ 945,940 $ 1,625,765$ 2,217,807$ 2,798,433 $ 3,369,341 SumofSilmellnesonp,1 & p.2 
42 364.00 2.06" $ 44,096 $ 471,717$ 1,224,873 $ 2,089,188$ 3,127,211 $ 4,131,850$ 5,103,103 $ 6,038,697 sumofSamelinl!!Sonp.1 & p,2 

43 365.00 2.35'¼$ 144,677 $ 619,318$ 1,260,203$ 1,875,619$ 2,513,720 $ 3,147,001 $ 3,771,849 $ 4,279,522 SumofSameUnesonp.l & p.2 
44 366.00 2.62% $ 3,281$ 35,836$ 94,965$ 156,562$ 221,817 $ 281,2n $ 343,775$ 412,701 sumofSameUnesonp.1 & p.2 
45 367,00 2.55'¾$ 5,468 $ 184,317$ 525,682$ 873,518$ 1,243,111$ 1,611,304 $ 1,982,946$ 2,357,620 SumofSameLinesonp,l & p.2 

46 368.00 0,65¾ $ 752 $ 41,263$ 121,885$ 214,625 $ 324,423 $ 431,412 $ 534,086$ 636,1157 sumofSameUnesonp.l & p.2 
47 370.01 19.35'¼$ $ 1,025,851$ 3,079,700$ 5,171,828$ 7,398,655$ 9,404,573$ 10,247,796$ 10,529,212 SumofSilmeUnesonp.1 & p.2 
4B Tota.I Depr E11p- Annualiied $ 198,274$ 2,714,535 $ 7,497,789$ 12,768,441 $ 18,632,327$ 24,U0,008 $ 28,333,641$ 31,810,124 

Total TOSIC Assets 
3/31Act:umulatedDepreciatlon: TDSIC1 TDSIC3 TDSIC5 TDSIC7 TOSIC9 TDSIC11 TOSIC13 TDSIC14 

FERCA«ount D!frRate 3/31/2020 3/31/2021 3/31/2022 3/l.1/2023 3/31/201.4 3/31/2025 3/31/201.6 3/31/201.7 Reference 
49 352.00 2.40'¾$ $ $ $ $ (27,605)$ (116,953)$ (240,441) $ (395,520) SumofSamellnesonp.l &p.2 
50 353.00 2.53" $ $ (209,265)$ (875,512)$ (2,081,652)$ (3,859,193)$ (6,160,135)$ (8,940,740) $ (12,214,985) sumofSamelinesonp.1 & p.2 
51 354.00 1,37'¼$ $ (7,797)$ (31,004)$ (69,236)$ (120,711) $ (178,014)$ (235,317}$ (292,620) SumofSamelinesonp.1 & p.2 

52 356.00 1.20'¼$ $ (28,596)$ (127,078) $ (323,865)$ (644,871)$ (1,102,066)$ (1,692,323} $ (2,392,267) 5umofSamelinesonp.1 & p.2 
53 362.00 1.61'¼ $ $ (90,575) $ (493,UO) $ (1,439,060)$ (3,064,824) $ (5,282,631)$ (8,081,064} $ (11,450,405) SumofSamellnesonp.1 & p.2 

- $4 364.00 2.06¾ $ (44,0961 $ (515,812)$ (1,740,685) $ (3,829,874)$ {6,957,084} $ (11,088,934) $ (16,192,037) $ (22,230,735) sumofSameLinesonp.1 & p.2 
55 ,ss.oo 2.35" $ (144,6771 $ (763,995)$ (2,024,198)$ (3,899,817)$ {6,413,537)$ (9,560,538)$ (13,332,388) $ (17,611,910) sumofSamellnesonp.l & p,2 
56 366.00 2.62" $ (3,281)$ {39,117)$ (134,083) $ j290,645) $ (512,462} $ (793,734)$ (1,137,509) $ (1,550,211) SumofSilmeLinesonp.1& p.2 
57 367.00 2.55" $ (5,468)$ {189,786)$ (715,467)$ (1,588,985)$ (2,832,096} $ (4,443,400) $ {6,426,346) $ (8,783,966) SumofSameUnesonp.l & p.2 
58 368.00 0.65% $ (752)$ (42,015}$ (163,900)$ (378,526)$ (702,948} $ (1,134,360) $ {1,668,446) $ (2,304,903) SumofSilmeUnesonp.1 & p.2 
59 370.01 19.35% $ $ (1,025,851) $ (4,105,552)$ j9,277,380) $ (16,676,035)$ (26,080,608) $ {36,328,404)$ (46,857,616) SumofSamelinesonp.1 & p,2 

Tot.113/31 Accum Depr $ (198,274) $ (2,912,810) $ (10,410,599)$ (23,179,040) $ (41,811,366J $ (65,941,375)$ (94,275,015} $ (126,085,139) 

TotalTDSICAssets 
61 3/31Rateease $ 184,658,051$ 340,706,097 $ 513,512,304 $ 706,455,653 $ 856,826,136$ 998,978,485 $ 1,092,369,771 sumofSameUnesonp.1 & p,2 



Line Descri_e_tion 

Assessment Date 
Transmission Assets 

Property Tax Calculation - One Year in Arrears: 

Accumulated Additions 

less Accumulated Tax Depreciation 

Accumulated Additions Net of Tax Depr 

Current Year Additions 
less Tax Depreciation on CV Spend 

Current Year Additions Net of Tax Depr 
Credit Amount 

60% Credit for Gross Additions 

Net Assessed Value 

10 Property Tax Rate 

11 Property Tax Expense - Annualized 

12 

Line Descri_e_tion 

Assessment Date 
Distribution Assets 
Property Tax Calculation - One Year in Arrears: 

13 Accumulated Additions 
14 less Accumulated Tax Depreciation 
15 Accumulated Additions Net ofTax Oepr 

16 Current Year Additions 
17 less Tax Depreciation on CY Spend 

18 Current Year Additions Net ofTax Depr 
19 Credit Amount 

20 60% Credit for Gross Additions 

21 Net Assessed Value 

22 Property Tax Rate 

23 Property Tax Expense - Annualized 

24 

Line Descri_etion 

Total TOSIC Assets 
Property Tax Calculation - One Year in Arrears: 

25 Accumulated Additions 

26 less Accumulated Tax Depreciation 

27 Accumulated Additions Net ofTax Depr 

28 Current Year Additions 

29 less Tax Depreciation on CV Spend 
30 Current Year Additions Net of Tax Depr 

31 Credit Amount 

32 60% Credit for Gross Additions 
33 Net Assessed Value 
34 Property Tax Rate 

35 Property Tax Expense - Annualized 

36 

(A) 

12/31/19 

TOSICl 

11/1120-10/31/21 

12/31/19 

TOSIC 1 
11/1/20-10/31/21 

INDIANAPOLIS POWER & LIGHT COMPANY 

TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC) 
Property Tax Expense Estimate Calculation 

(B) (C) (D) (E) (Fl (G) (H) 

Year2 Year 3 Year4 Years Year 6 Year7 
2021 2022 2023 2024 2025 2026 

12/31/20 12/31/21 12/31/22 12/31/23 12/31/24 12/31/25 

22,446,929 $ 50,022,367 $ 83,703,858 $ 120,129,150 $ 153,773,809 $ 183,068,985 
953,591 $ 3,929,938 $ 9,263,661 $ 17,125,014 $ 27,296,330 $ 39,309,822 

21,493,338 $ 46,092,429 $ 74,440,197 $ 103,004,136 $ 126,477,479 $ 143,759,163 

22,446,929 $ 27,575,438 $ 33,681,491 $ 36,425,292 $ 33,644,659 $ 29,295,176 
953,591 $ 1,151,833 $ 1,461,825 $ 1,526,714 $ 1,463,581 $ 1,259,657 

21,493,338 $ 26,423,605 $ 32,219,666 $ 34,898,578 $ 32,181,078 $ 28,035,519 
60.0% 60,0% 60.0% 60.0% 60.0% 60.0% 

12,896,003 $ 15,854,163 $ 19,331,799 $ 20,939,147 $ 19,308,647 $ 16,821,311 
8,597,335 $ 30,238,267 $ 55,108,397 $ 82,064,990 $ 107,168,832 $ 126,937,851 

3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 
257,920 $ 907,148 $ 1,653,252 $ 2,461,950 $ 3,215,065 $ 3,808,136 

TDSIC3 

11/1/21-10/31/22 

TOSIC S 

11/1/22-10/3}{23 

TOSIC 7 

11/1/23-10/31124 

TDSIC 9 

11f11_24-10/31/25 

TDSIC 11 TOSIC 13 TOSIC 14 

11/1/25-10/31/26 11/1/26-10/31/27 11/1/27-10/31/28 
$ 257,920 $ 907,148 $ 1,653,252 $ 2,461,950 $ 3,215,065 $ 3,808,136 $ 3,808,136 

Year2 Year 3 Year4 Year S Year6 Year7 
2021 2022 2023 2024 2025 2026 

12/31/20 12/31/21 12/31/22 12/31/23 12/31/24 12/31/25 

114,385,862 $ 240,782,828 $ 396,830,440 $ 572,376,398 $ 710,276,026 $ 866,157,134 
5,709,531 $ 22,526,290 $ 50,613,292 $ 90,568,943 $ 140,535,209 $ 197,829,920 

108,676,331 $ 218,256,539 $ 346,217,149 $ 481,807,456 $ 569,740,817 $ 668,327,214 

114,385,862 $ 126,396,966 $ 156,047,612 $ 175,545,958 $ 137,899,628 $ 155,881,108 
5,709,531 $ 6,178,592 $ 7,321,232 $ 8,083,486 $ 6,707,523 $ 6,157,963 

108,676,331 $ 120,218,374 $ 148,726,380 $ 167,462,472 $ 131,192,105 $ 149,723,145 
60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 

65,205,799 $ 72,131,024 $ 89,235,828 $ 100,477,483 $ 78,715,263 $ 89,833,887 

43,470,532 $ 146,125,514 $ 256,981,320 $ 381,329,972 $ 491,025,554 $ 578,493,327 
3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 

1,304,116 $ 4,383,765 $ 7,709,440 $ 11,439,899 $ 14,730,767 $ 17,354,800 

TOSIC 3 TOSIC 5 TOSIC 7 TDSIC9 TOSIC 11 TOSIC 13 TOSIC 14 

11/1/21-10/31/22 11/1/22-10/31/23 11/1/23-10/31/24 11/1/24-10/31/25 11/1/25-10/31/26 ll/1/26-10/31/27 11/1/27-10/31/28 

$ 102,502 $ 1,406,618 $ 4,486,267 $ 7,811,942 $ 11,542,401 $ 14,833,269 $ 17,457,302 $ 17,457,302 

Year2 Year3 Year4 Year 5 Year 6 Year7 
2021 2022 2023 2024 2025 2026 

136,832,791 $ 290,805,195 $ 480,534,298 $ 692,505,548 $ 864,049,835 $ 1,049,226,119 

6,663,122 $ 26,456,227 $ 59,876,953 $ 107,693,956 $ 167,831,539 $ 237,139,742 
130,169,669 $ 264,348,968 $ 420,657,345 $ 584,811,592 $ 696,218,296 $ 812,086,377 

136,832,791 $ 153,972,404 $ 189,729,103 $ 211,971,250 $ 171,544,287 $ 185,176,284 
6,663,122 $ 7,330,426 $ 8,783,057 $ 9,610,200 $ 8,171,104 $ 7,417,620 

130,169,669 $ 146,641,979 $ 180,946,046 $ 202,361,050 $ 163,373,183 $ 177,758,664 

60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 
78,101,802 $ 87,985,187 $ 108,567,628 $ 121,416,630 $ 98,023,910 $ 106,655,198 

52,067,868 $ 176,363,781 $ 312,089,718 $ 463,394,962 $ 598,194,386 $ 705,431,179 
3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 

1,562,036 $ 5,290,913 $ 9,362,692 $ 13,901,849 $ 17,945,832 $ 21,162,935 

TOSIC 1 TOSIC 3 TOSIC 5 TDSIC7 TOSIC 9 TOSIC 11 TOSIC 13 TOSIC 14 

11/1/20-10/31/21 11/1/21-10/31/22 11/1/22-10/31/23 11/1/23-10/31/24 11/1/24-10/31/25 11/1/25-10/31/26 11/1/26-10/31/27 11/1/27-10/31/28 

$ 102,502 $ 1,664,538 $ 5,393,415 $ 9,465,194 $ 14,004,351 $ 18,048,334 $ 21,265,437 $ 21,265,437 

(I) 

Reference 

TOSIC Plan Filing Attachment CAR-3 
TOSIC Plan Filing Attachment CAR-3 

Line 1- Line 2 

TOSIC Plan Filing Attachment CAR-3 

TOSJC Plan Filing Attachment CAR-3 
Line 4- Line 5 

Line 6 x Line 7 

Line 3- Line 8 

Property Tax Rate 
line 9 x Line 10 

Calendar Year 

Reference 

TOSIC Plan Flling Attachment CAR-3 
TOSIC Plan Filing Attachment CAR-3 

line 13 - Line 14 

TOSIC Plan Filing Attachment CAR-3 

TOSIC Plan Filing Attachment CAR-3 
Line 16- line 17 

Line 18 x Line 19 

line 15 - Line 20 
Property Tax Rate 

Line 21 x Line 22 

Calendar Year+ TDSIC 1 Amount 

Reference 

TOSIC Plan Filing Attachment CAR-3 

TOSIC Plan Filing Attachment CAR-3 

line 25 - Line 26 

TOSIC Plan Filing Attachment CAR-3 

TOSIC Plan Filing Attachment CAR-3 

Line 28 - line 29 

Line 30 x Line 31 
Line 27- Line 32 

Property Tax Rate 
line 33 x Line 34 

line 12 + Line 24 

Indianapolis Power & Light Company 
IURC Cause No. 45264 - TOSIC 1 

IPL Attachment CAR-3 
Page 1 of 1 



lndiam1p □ lis Power & Light Company 
IURC C<1use N □. 45264-TDSIC 1 

IPL Attachment CAR-4 
Page 1 □f 1 

INDIANAPOLIS POWER & LIGHT COMPANY 
TRANSMISSION DISTRIBUTION STORAGE SYSTEM IMPROVEMENT CHARGE (TOSIC) 

TOSIC Retirements Depredation Expense Estimate Calculation 

TOSIC Plan (Al (Bl (C) (DI (El (Fl (GI IHI (11 (JI (Kl 
Projected Retirements Calendar Calendar Calendar Calendar Calendar Calendar Calendar 

Year 1 Year 2 Year3 Year4 Year 5 Year6 Year7 

_____.!:!!!!_ FERC Account Depr Rate 2020 2021 2022 2023 2024 2025 2026 Total Plan Reference 

1 352.00 2.40% $ $ $ $ $ $ $ $ IPL Fixed Assets Accounting Estimate 
353.00 2.S3% $ 1,231,941 $ 3,954,309 $ 1,644,555 $ 341,603 $ 916,047 $ 620,044 $ 1,048,727 $ 9,757,226 IPL Fixed Assets Accounting Estimate 

354.00 1.37% $ $ $ $ $ $ $ $ IPL Fixed Assets Accounting Estimate 
356.00 1.20% $ 51,662 $ 83,569 $ 52,677 $ 60,877 $ 61,263 $ 55,789 $ 38,933 $ 404,770 IPL Fixed Assets Accounting Estimate 
362.00 1.61% $ 1,146,021 $ 2,654,604 $ 1,409,638 $ 1,053,622 $ 1,320,470 $ 1,153,473 $ S37,942 $ 9,275,770 JPL Fixed Assets Accounting Estimate 
364.00 2.06% $ 7,415,217 $ 5,720,125 $ 7,560,967 $ 7,374,609 $ 7,114,649 $ 6,443,123 $ 5,789,027 $ 47,417,717 !PL Fixed Assets Accounting Estimate 
365.00 2.35% $ 1,125,231 $ 863,094 $ 1,305,598 $ 1,418,379 $ 1,168,250 $ 1,258,873 $ 1,134,708 $ 8,274,133 IPL Fixed Assets Accounting Estimate 
366.00 2.62% $ 57,632 $ 57,632 $ 57,632 $ 100,856 $ 86,448 $ 100,856 $ 100,856 $ 561,912 IPL Fixed Assets Accounting Estimate 

367.00 2.55% $ 6,232,198 $ 6,342,870 $ 6,389,583 $ 6,351,738 $ 6,310,125 $ 6,353,246 $ 6,351,297 $ 44,331,057 IPL Fixed Assets Accounting Estimate 

10 368.00 0.65% $ 1,584,238 $ 1,567,558 $ 2,097,123 $ 2,232,092 $ 1,932,754 $ 2,041,205 $ 1,892,610 $ 13,347,580, \PL Fixed Assets Accounting Estimate 

11 370.00 3.90% $ 3,899,910 $ 3,899,910 $ 3,899,910 $ 3,899,910 $ 3,899,910 $ $ $ 19,499,550 !PL Fixed Assets Accounting Estimate 

12 Total Estimated Projected Retirments $ 22,744,050 $ 25,143,671 $ 24,417,683 $ 22,833,686 $ 22,809,916 $ 18,026,609 $ 16,894,100 $ 152,869,715 

TOSIC Plan 
Projected Retirments TOSIC 1 TOSIC3 TOSICS TDSIC7 TOSJC9 TOSIC 11 TOSIC 13 TDStC14 

_____.!:!!!!_ FERC Account Depr Rate Thru 3/31/20 4/1/20-3/31/21 4/1/21-3/31/22 4/1/22-3/31/23 4/1/23-3/31/24 4/1/24-3/31/25 4/1/25-3/31/26 4/1/26-3/31/27 Total Plan Reference 

13 352.00 2.40% $ $ $ $ $ $ $ $ $ 
14 353.00 2.53% $ 13,461 $ 2,207,057 $ 3,376,870 $ 1,318,817 $ 485,214 $ 842,046 $ 727,215 $ 786,545 $ 9,757,226 

15 354.00 1.37% $ $ $ $ $ $ $ $ $ 
16 356.00 1.20% $ $ 72,554 $ 75,846 $ 54,727 $ 60,974 $ 59,895 $ 51,575 $ 29,200 $ 404,770 
17 362.00 1.61% $ $ 1,809,672 $ 2,343,363 $ 1,320,634 $ 1,120,334 $ 1,278,721 $ 999,590 $ 403,457 $ 9,275,770 TOSIC 1: 3/31/2020 Actual Balance, 

1B 364.00 2.05% $ 225,925 $ 8,619,323 $ 6,180,336 $ 7,514,378 $ 7,309,619 $ 6,946,768 $ 6,279,599 $ 4,341,770 $ 47,417,717 Thereafter: 75% of Prior Calendar Year+ 25% of Current 

19 365.00 2.35% $ 252,191 $ 1,088,813 $ 973,720 $ 1,333,793 $ 1,355,847 $ 1,190,906 $ 1,227,832 $ 851,031 $ 8,274,133 Calendar Year 

20 366.00 2.62% $ 2,184 $ 69,856 $ 57,632 $ 68,438 $ 97,254 $ 90,050 $ 100,856 $ 75,642 $ 561,912 
21 367.00 2.55% $ 8,877 $ 7,809,039 $ 6,354,548 $ 6,380,122 $ 6,341,335 $ 6,320,905 $ 6,352,759 $ 4,763,473 $ 44,331,057 
22 368.00 0.65% $ 387,462 $ 1,588,665 $ 1,699,949 $ 2,130,865 $ 2,157,258 $ 1,959,867 $ 2,004,056 $ 1,419,458 $ 13,347,580 

23 370.00 3.90% $ $ 4,874,888 $ 3,899,910 $ 3,899,910 $ 3,899,910 $ 2,924,933 $ $ $ 19,499,550 
24 Total CapEx Additions Placed In Service $ 890,101 $ 28,139,866 $ 24,962,174 $ 24,021,684 $ 22,827,744 $ 21,614,089 $ 17,743,482 $ 12,670,575 $ 152,869,715 

Retired Assets 
3/31 Cumulative Retired Plant Balance: TOSIC l TDSIC3 TDSICS TDSlC7 TOSIC9 TOSIC 11 TOSIC 13 TOSIC 14 

FERC Account Depr Rate 3/31/2020 3/31/2021 3/31/2022 3/31/2023 3/31/2024 3/31/2025 3/31/2026 3/31/2027 Reference 
25 352.00 2.40% $ $ $ $ $ $ $ $ line 13 Accumulated 

26 353.00 2.53% $ 13,461 $ 2,220,518 $ 5,597,389 $ 6,916,205 $ 7,401,419 $ 8,243,466 $ 8,970,681 $ 9,757,226 line 14 Accumulated 

27 354.00 1.37% $ $ $ $ $ $ $ $ line 15 Accumulated 

28 356.00 1.20% $ $ 72,554 $ 148,400 $ 203,127 $ 264,101 $ 323,995 $ 375,570 $ 404,770 Line 16 Accumulated 

29 362.00 1.61% $ $ 1,809,672 $ 4,153,035 $ 5,473,669 $ 6,594,003 $ 7,872,724 $ 8,872,314 $ 9,275,770 line 17 Accumulated 

30 364.00 2.06% $ 225,925 $ 8,845,248 $ 15,025,584 $ 22,539,961 $ 29,849,580 $ 36,796,348 $ 43,075,947 $ 47,417,717 Line 18 Accumulated 

31 365.00 2.35% $ 252,191 $ 1,341,005 $ 2,314,725 $ 3,648,518 $ 5,004,365 $ 6,195,270 $ 7,423,102 $ 8,274,133 Line 19 Accumulated 

32 366.00 2.62% $ 2,184 $ 72,040 $ 129,672 $ 198,110 $ 295,364 $ 385,414 $ 486,270 $ 561,912 Line 20 Accumulated 

33 367.00 2.55% $ 8,877 $ 7,817,916 $ 14,172,464 $ 20,552,586 $ 26,893,920 $ 33,214,826 $ 39,567,584 $ 44,331,057 Line 21 Accumulated 

34 368.00 0.65% $ 387,462 $ 1,976,128 $ 3,676,077 $ 5,806,942 $ 7,964,200 $ 9,924,066 $ 11,928,123 $ 13,347,580 Line 22 Accumulated 

35 370.00 3.90% $ $ 4,874,888 $ 8,774,798 $ 12,674,708 $ 16,574,618 $ 19,499,550 $ 19,499,550 $ 19,499,550 Line 23 Accumulated 

36 Total 3/31 Utility Plant Balance $ 890,101 $ 29,029,968 $ 53,992,142 $ 78,013,826 $ 100,841,569 $ 122,455,659 $ 140,199,140 $ 152,869,715 

Retired Assets 
Depreciation Expense: TOSIC! TDSIC3 TOSIC 5 TDSIC7 TDSlC9 TOSIC 11 TDSIC13 TDSIC14 

Reference 

37 (Line 13 x Co1 Ax 50%) + (Prior Line 25 x Col A) 

38 98,897 $ 236,908 (Line 14 x Col AX 50%) + {Prior Line 26 x Col A) 

39 1.37% $ (line 15 x Col Ax 50%) + (Prior line 27 x Col A) 

40 356.00 1.20% 1,326 $ 2,109 2,803 3,529 4,197 4,682 (Line 16 x Col Ax 50%) + (Prior Line 28 x Col A) 

41 362.00 1.61% 48,000 $ 77,495 97,145 116,457 134,798 146,092 (Line 17 x Col Ax 50%) + (Prior Line 29 x Col A) 

42 364.00 2.06% 245,870 $ 386,925 539,612 686,453 822,685 932,085 {Line 18 x Col Ax 50%) + {Prior Line 30 x Col A) 

43 365.00 2.35% 42,955 $ 70,068 101,671 131,596 160,016 184,443 (Line 19 x Col Ax 50%) + {Prior Line 31 x Col A) 

44 366.00 2.62% 2,642 $ 4,294 6,465 8,918 11,419 13,731 (line 20 x Col Ax 50%) + {Prior Line 32 x Col A) 

45 367.00 2.55% 280,377 $ 442,744 766,387 927,976 1,069,708 (Line 21 x Co! Ax 50%) + (Prior Line 33 x Col A) 

46 368.00 0.65% $ {Line 22 x Col Ax 50%) + (Prior line 34 x Col A) 

47 370.00 3.90% (Line 23 x Col Ax 50%) + (Prior Line 35 x Col A) 

48 Total Depr Exp -Annualized 

Total Oepr Exp - Annualized - Transmission $ $ 28,695 $ 100,222 $ 160,406 $ 183,921 $ 201,436 $ 221,956 $ 241,590 Sum of Lines 37 40 
Total Depr Exp -Annualized - Distribution $ 14,320 $ 330,227 $ 904,382 $ 1,430,612 $ 1,964,954 $ 2,471,394 $ 2,888,395 $ 3,188,687 Sum of Lines 41 47 



REGULATORY MECHANISMS 

ELECTRIC GROUP 

Holding Company 

1 Algonquin Pwr & Util 

2 ALLETE 

3 Alliant Energy 

4 Ameren Corp. 

5 American Elec Pwr 

6 AVANGRID, Inc. 

7 Black Hills Corp. 

8 CenterPoint Energy 

9 CMS Energy Corp. 

10 Consolidated Edison 

11 Dominion Energy 

12 DTE Energy Co. 

13 Duke Energy Corp. 

14 Edison International 

15 El Paso Electric Co. 

16 Entergy Corp. 

17 Exelon Corp. 

18 IDACORP, Inc. 

19 NextEra Energy, Inc. 

20 NorthWestern Corp. 

21 OGE Energy Corp. 

22 Otter Tail Corp. 

23 PG&E Corp. 

24 Pinnacle West Capital 

25 Portland General Elec. 

26 PPL Corp. 

27 Pub Sv Enterprise Grp. 

28 Southern Company 
f--
29 Vectren Corp. 

30 WEC Energy Group 

31 Xcel Energy Inc. 

Sources: 

Conserv. 

Elec. Fuel/ Program 

Purch. Pwr Expense 

✓ - -
✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 
D ✓ 
✓ ✓ 

D ✓ 
✓ ✓ 

D --

✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ --
✓ ✓ 
✓ ✓ 

D ✓ 

✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ --
✓ ✓ 
✓ ✓ 

✓ ✓ 
D ✓ 
✓ ✓ 
✓ ✓ 

✓ --

✓ ✓ 

Decoupling 

Full Partial 

-- ✓ 

-- --
-- --
-- ✓ 
-- ✓ 
✓ --
-- ✓ 

-- --
-- --
✓ --
-- --
-- --
-- ✓ 
✓ --
-- --
-- ✓ 

✓ ✓ 

✓ --
-- --
-- --
-- ✓ 

-- --
✓ --
-- ✓ 
-- ✓ 

-- ✓ 

-- --
-- ✓ 
-- ✓ 
-- - -
✓ --

Renew

ables 

Expense 

--
✓ 
✓ 

✓ 
✓ 
✓ 
✓ 

--
✓ 
✓ 
✓ 

✓ 

✓ 
--

--
--
✓ 

--
--
--
✓ 
✓ 

--
✓ 
✓ 

✓ 

✓ 
--

--
--
✓ 

Environ
mental 

Type of Adjustment Clause 

New Ca_!'_ital 
Gener- Generic Trans

ation Infra- mission 

Indianapolis Power l :1 Company 
IURC Cause No. 4o.:ti4 - TOSIC 1 

IPL Attachment CAR-5 
Page 1 of 5 

IPL Witness AMM Attachment 3 

IPL 2017 Basic Rates Case 

Page 1 of 5 

Compliance Capacity structure Expense Other 
Future 

Test Year 

✓ -- ✓ ✓ Taxes, franchise fees; Renewables mechanism available p 

✓ -- -- ✓ C 
✓ ✓ ✓ ✓ Taxes, franchise fees C 

✓ -- ✓ ✓ Taxes, franchise fees, bad debts O,P 
✓ ✓ ✓ ✓ Truces, franchise fees, bad debts, vegetation management costs C,O,P 

-- D -- -- Storm costs C 
✓ ✓ ✓ ✓ 0 

-- D ✓ ✓ Franchise fees --
- - -- -- ✓ C 
-- -- -- -- C 
✓ ✓ -- ✓ Taxes, franchise fees --
-- -- -- ✓ C 
✓ ✓ ✓ ✓ Taxes, franchise fees, bad debts, storm costs C,O,P 

-- -- -- -- C 

-- ✓ -- -- Military base discounts --
✓ ✓ ✓ ✓ Taxes, franchise fees, storm costs O,P 

✓ D ✓ ✓ Taxes, franchise fees, bad debts, nuclear decomm., societal benefits O,P 

-- - - -- -- p 

✓ ✓ - - -- Taxes, franchise fees C 

-- - - -- -- Purchased power contracts - -
✓ -- ✓ ✓ Taxes, franchise fees, storm costs, security/safety related costs --
✓ -- -- ✓ C 

-- -- -- -- C 

✓ ✓ -- ✓ Franchise fees - -
-- -- -- -- C 

✓ -- ✓ ✓ Taxes, franchise fees, universal service program costs 0 

✓ D ✓ -- Taxes, franchise fees, societal benefits p 

✓ ✓ -- -- Taxes, franchise fees, storm costs C,O 

-- -- ✓ ✓ --
-- -- -- -- Taxes, franchise fees C 
✓ ✓ ✓ ✓ Taxes, franchise fees, university discounts C 

IPL Witness AMM Attachment 3, pages 2-5, contain operating company data that are aggregated into the parent company data on this page. 

Notes: 

D - Delivery-only utility. 

C- Fully-forecasted test years commonly used in the state listed for this operating company. 

0 - Fully-forecasted test years occasionally used in the state listed for this operating company. 

P - Partially-forecasted test years commonly or occasionally used in the state listed for this operating company. 



REGULATORY MECHANISMS 

ELECTRIC OPERATING COS. 

Holding Company/ 

Operating Company 

ALGONQUIN PWR. & UTIL. 

Empire District Electric 

Liberty Utilities 

ALLETE 

Minnesota Pwr 

ALLIANT ENERGY 

Interstate P&L 

Wisconsin P&L 

AMEREN 

Ameren Illinois 

Union Electric 

AMERICAN ELEC PWR 

AEP Texas Central 

AEP Texas North 

Appalachian Pwr 

Indiana Michigan Pwr 

Kentucky Pwr 

Kingsport Power Co. 

OhioPwr 

Public Svc Co. of OK 

Southwestern Elec Pwr 

Wheeling Pwr 

AVANGRID 

Central Maine Pwr 

NYStateE&G 

Rochester G&E 

United Illuminating 

BLACK HILLS CORP. 

BHPower 

Cheyenne Light 

BH Colorado Elec 

Elec. Fuel/ Conserv. 

Type of Adjustment Clause (a) 

Decoupling New Capital 

Indianapolis Power 1t Company 
IURC Cause No. 4:uti4 - TOSIC 1 

IPL Attachment CAR-5 

Exhibit AMM-:f age 2 of 5 

IPL 2017 Basic Rates Case 

Page 2 of 5 

Renew- Environ- Gener- Generic Trans- Future 

Type of Gas/ Program ables mental ation Infra- mission Test Year 

Svc State Purch. Pwr Expense Full Partial Expense Compliance Capacity structure Expense Other (b) 

Elec. MO ✓ - - - - - - - - ✓ - - - - ✓ ✓ p 

Elec. NH D - - - - ✓ - - - - - - ✓ - - - - - -

Elec. MN ✓ ✓ - - - - ✓ ✓ - - - - ✓ - - C 

Elec. IA ✓ ✓ - - - - ✓ ✓ - - - - ✓ ✓ - -

Elec. WI ✓ - - - - - - - - - - LIR LIR - - ✓ C 

Elec. IL D ✓ - - - - ✓ ✓ D - - ✓ ✓ 0 

Elec. MO ✓ ✓ - - ✓ - - ✓ - - ✓ ✓ ✓ p 

Elec. TX D ✓ - - - - - - - - D ✓ ✓ - - - -

Elec. TX D ✓ - - - - - - - - D ✓ ✓ - - - -
Elec. VA ✓ ✓ -- - - ✓ - - ✓ - - ✓ ✓ - -

Elec. IN ✓ ✓ - - ✓ ✓ ✓ - - ✓ ✓ ✓ - -
Elec. KY ✓ ✓ - - ✓ ✓ ✓ ✓ - - - - ✓ 0 

Elec. TN ✓ - - - - - - - - - - - - - - - - - - C 

Elec. OH D ✓ - - ✓ ✓ - - D ✓ ✓ ✓ p 

Elec. OK ✓ ✓ - - ✓ - - ✓ - - ✓ ✓ ✓ - -

Elec. AR ✓ ✓ - - ✓ - - ✓ ✓ - - - - ✓ p 

Elec. WV ✓ ✓ - - - - ✓ - - - - ✓ - - ✓ - -

Elec. ME D - - ✓ - - - - - - D - - - - ✓ C 

Elec. NY D - - ✓ - - ✓ - - D - - - - - - C 

Elec. NY D - - ✓ - - ✓ - - D - - - - - - C 

Elec. CT D ✓ ✓ - - - - - - D - - ✓ - - C 

Elec. SD ✓ ✓ - - ✓ - - ✓ - - - - ✓ ✓ - -
Elec. WY ✓ ✓ - - ✓ ✓ - - - - - - - - ✓ 0 

Elec co ✓ ✓ - - - - ✓ - - ✓ ✓ - - ✓ - -



REGULATORY MECHANISMS 

ELECTRIC OPERATING COS. 

Holding Company/ 

Operating Company 

CENTERPOINT ENERGY 

Houston Electric 

CMS ENERGY 

Consumers Energy 

CONSOLIDATED EDISON 

Con Ed of NY 

Orange & Rockland 

DOMINION RESOURCES 

Virginia Electric Power 

DTE ENERGY 

DTE Electric 

DUKE ENERGY 

Duke Energy Carolinas 

Duke Energy Florida 

Duke Energy Indiana 

Duke Energy Kentucky 

Duke Energy Ohio 

Duke Energy Progress 

EDISONINT'L 

Southern California Ed. 

EL PASO ELECTRIC 

El Paso Electric 

ENTERGY CORP. 

Entergy Arkansas Inc. 

Entergy Louisiana LLC 

Entergy Mississippi Inc. 

Entergy New Orleans Inc. 

Entergy Texas Inc. 

Elec. Fuel/ Conserv. 

Type of Gas/ Program 

Svc State Purch. Pwr Expense 

Elec. TX D ✓ 

Elec. Ml ✓ ✓ 

Elec. NY D - -
Elec. NY D - -

Elec. VA ✓ ✓ 

Elec. MI ✓ ✓ 

Elec. NC ✓ ✓ 
Elec. FL ✓ ✓ 
Elec. IN ✓ ✓ 
Elec. KY ✓ ✓ 
Elec. OH D ✓ 
Elec. SC ✓ - -

Elec. CA ✓ - -

Elec. TX ✓ ✓ 

Elec. AR ✓ ✓ 
Elec. LA ✓ ✓ 

Elec. MS ✓ ✓ 

Elec. LA ✓ ✓ 
Elec. TX ✓ ✓ 
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IURC Cause No. 4t>.:tl4 - TOSIC 1 

IPL Attachment CAR-5 
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Type of Adjustment Clause (a) 

Decoupling New Capital 

Renew- Environ- Gener- Generic Trans- Future 

ables mental ation Infra- mission Test Year 
Full Partial Expense Compliance Capacity structure Expense Other (b) 

- - - - - - - - D ✓ ✓ ✓ - -

- - - - ✓ - - - - - - ✓ - - C 

✓ - - ✓ - - D - - - - - - C 

✓ - - ✓ - - D - - - - - - C 

- - - - ✓ ✓ ✓ - - ✓ ✓ - -

- - - - ✓ - - - - - - ✓ - - C 

- - - - ✓ ✓ - - - - - - - - - -

- - - - - - ✓ ✓ - - - - ✓ C 

- - ✓ ✓ ✓ ✓ ✓ ✓ ✓ - -

- - ✓ ✓ - - - - - - - - ✓ 0 

- - ✓ ✓ - - - - ✓ ✓ ✓ p 

- - - - - - ✓ - - - - - - - - - -

✓ - - - - - - - - - - - - - - C 

- - - - - - - - - - ✓ - - ✓ - -

- - ✓ - - - - ✓ ✓ ✓ ✓ p 

- - ✓ - - ✓ ✓ - - ✓ ✓ 0 

- - ✓ - - ✓ - - - - ✓ ✓ 0 

- - ✓ - - ✓ ✓ - - ✓ ✓ 0 

- - - - - - - - - - ✓ ✓ ✓ - -



i 

i 
\ 

! 

REGULATORY MECHANISMS 

ELECTRIC OPERATING COS. 

Holding Company/ 

Operating Company 

EXELON CORP. 

Baltimore G&E 

Commonwealth Edison 

PECO Energy 

Atlantic City Electric 

Delmarva P&L 

Potomac Electric Pwr 

IDACORP 

Idaho Power 

NEXTERA ENERGY, INC. 

Florida Power & Light 

NORTHWESTERN CORP. 

NorthWestern Corp. 

OGE ENERGY 

Oklahoma G&E 

OTTER TAIL CORP. 

Otter Tail Power 

PG&E CORP. 

Pacific G&E 

PINNACLE WEST 

Arizona Public Service 

PORTLAND GEN. ELEC. 

Portland General Electric 

PPL CORP. 

Kentucky Utilities 

Louisville G&E 

PPL Electric Utilities 

PUB SV ENTERPRISE GRP 

Pub Service E&G 

Type of 

Svc 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. 

Elec. Fuel/ Conserv. 

Gas/ Program 

State Purch. Pwr Expense 

MD D ✓ 

IL D ✓ 
PA D ✓ 

NJ D ✓ 
MD D ✓ 
DC D - -

ID ✓ ✓ 

FL ✓ ✓ 

MT ✓ ✓ 

OK ✓ ✓ 

MN ✓ ✓ 

CA ✓ - -

AZ ✓ ✓ 

OR ✓ ✓ 

KY ✓ ✓ 
KY ✓ ✓ 
PA D ✓ 

NJ D ✓ 

Type of Adjustment Clause (a) 

Decoupling 

Renew- Environ-

ables mental 

New Capital 

Indianapolis Power, 1t Company 
IURC Cause No. 4:iLt:34 - TOSIC 1 
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IPL 2017 Basic Rates Case 
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Gener- Generic Trans-

ation Infra- mission 

Full Partial Expense Compliance Capacity structure Expense Other 

Future 

Test Year 

(b) 

! 

✓ - - - - - - D ✓ - - ✓ p 

- - - - ✓ ✓ D ✓ ✓ ✓ 0 

- - - - - - - - D ✓ - - ✓ 0 

- - - - ✓ ✓ D - - - - ✓ p 

✓ - - - - - - D ✓ - - - - p 

- - ✓ ✓ - - D ✓ - - ✓ p 

✓ - - - - - - - - - - - - - - p 

- - - - - - ✓ ✓ - - - - ✓ C 

I 
I 

✓ - - - - - - - - - - i - - - - - -

I 
I 

- - ✓ ✓ ✓ - - ✓ ✓ ✓ - -
-~-~ f--~~ 

- - - - ✓ ✓ - - - - ✓ - - C 

✓ - - - - - - - - - - - - - - C 

i 
- - ✓ ✓ ✓ ✓ - - ✓ ✓ - -

- - ✓ ✓ - - - -
i 

- - - - - - C 
! 

- - ✓ ✓ ✓ - - - - - - ✓ 0 

- - ✓ ✓ ✓ - - - - - - ✓ 0 

- - - - - - - - D ✓ ✓ ✓ 0 

I 

- - - - ✓ ✓ D ✓ - - ✓ p 
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Type of Adjustment Clause (a) 

Decoupling 
Elec. Fuel/ Conserv. Renew- Environ-

Gas/ Program ables mental 

New Capital 
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IPL 2017 Basic Rates Case 
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Gener- Generic Trans-

ation Infra- mission Holding Company/ 

Operating Company 

Type of 

Svc State Purch. Pwr Expense Full Partial Expense Compliance Capacity structure Expense Other 

Future 

Test Year 
(b) 

SOUTHERN CO. 

Alabama Power Elec. AL ✓ - - - - - - - -

Georgia Power Elec. GA ✓ - - - - - - - -

Gulf Power Elec. FL ✓ ✓ - - - - --
Mississippi Power Elec. MS ✓ ✓ - - ✓ - -

VECTREN CORP. 

Southern Indiana G&E Elec. IN ✓ ✓ - - ✓ - -

WEC ENERGY GROUP 

Wisconsin Electric Pwr Elec. WI ✓ - - - - - - - -
Wisconsin Public Service Elec. WI ✓ - - - - - - - -

XCEL ENERGY 

Northern States Pwr Elec. MN ✓ ✓ ✓ - - ✓ 

Northern States Pwr Elec. WI ✓ - - - - - - - -
Public Svc. Co. of Colorado Elec. co ✓ ✓ - - - - ✓ 
Southwestern Public Svc. Elec. TX ✓ ✓ - - - - - -

Sources: 

(a) Regulatory Research Associates, Regulatory Focus, "Adjustment Clauses-A State-by-State Overview," Sep. 12, 2017. 

(b) Edison Electric Institute, "Alternative Regulation for Emerging Utility Challenges: 2015 Update," Nov: 11, 2015. 

Notes: 

D - Delivery-only utility. 

C- Fully-forecasted test years commonly used in the state listed for this operating company. 

0 - Fully-forecasted test years occasionally used in the state listed for this operating company. 

P - Partially-forecasted test years commonly or occasionally used in the state listed for this operating company. 

LIR - Limited issue reopeners. 

✓ ✓ - - - - ✓ C 

- - ✓ - - - - - - C 

✓ ✓ - - - - ✓ C 

✓ - - - - - - ✓ 0 

- - - - ✓ ✓ ✓ - -

- - - - - - - - ✓ C 

- - - - - - - - ✓ C 

✓ - - - - ✓ - - C 

- - - - - - - - ✓ C 

✓ ✓ ✓ - - ✓ - -

- - - - ✓ ✓ ✓ - -
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STATE OF INDIANA 

FILED 
June 18, 2020 

INDIANA UTILITY 
REGULATORY COMMISSION 

INDIANA UTILITY REGULATORY COMMISSION 

PETITION OF INDIANAPOLIS POWER & ) 
LIGHT COMP ANY PURSUANT TO IND. ) 
CODE § 8-1-39-9 FOR: (1) APPROVAL OF AN ) 
ADJUSTMENT TO ITS ELECTRIC SERVICE ) 
RATES THROUGH ITS TRANSMISSION, ) 
DISTRIBUTION, AND STORAGE SYSTEM ) CAUSE NO. 45264 TDSIC 1 
IMPROVEMENT CHARGE ("TDSIC") RATE ) 
SCHEDULE, STANDARD CONTRACT RIDER ) 
NO. 3; AND (2) AUTHORITY TO DEFER 20% ) 
OF THE APPROVED CAPITAL ) 
EXPENDITURES AND TDSIC COSTS FOR ) 
RECOVERY IN PETITIONER'S NEXT ) 
GENERAL RATE CASE. ) 

VERIFIED PETITION AND REQUEST 
FOR ADMINISTRATIVE NOTICE 

Indianapolis Power & Light Company ("IPL", "Petitioner" or "Company") respectfully 

petitions the Indiana Utility Regulatory Commission ("Commission") for: ( 1) approval of an 

adjustment to its electric service rates through a Transmission, Distribution, and Storage System · 

Improvement Charge ("TDSIC") Rate Schedule, Standard Contract Rider No. 3 ("TDSIC Rider"), 

to effectuate the timely recovery of 80% of capital expenditures and TDSIC costs in connection 

with Petitioner's eligible transmission, distribution, and storage system improvements; and (2) 

authority to defer, as a regulatory asset, the remaining 20% of eligible and approved capital 

expenditures and TDSIC costs, with carrying costs, for recovery in Petitioner's next general rate 

case. IPL also requests the Commission to take administrative notice as set forth below. In support 

of this Verified Petition, IPL states as follows: 
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IPL's Corporate Status and Operations 

1. IPL is an Indiana corporation with its principal office and place of business at One 

Monument Circle, Indianapolis, Indiana 46204. IPL is engaged in rendering electric utility service 

in the State of Indiana. 

2. IPL provides retail electric utility service to more than 500,000 retail customers 

located principally in and near the City of Indianapolis, Indiana, and in portions of the following 

Indiana counties: Boone, Hamilton, Hancock, Hendricks, Johnson, Marion, Morgan, Owen, 

Putnam and Shelby Counties. IPL owns and operates electric generating, transmission and 

distribution plant, property and equipment and related facilities, which are used and useful for the 

convenience of the public in the production, transmission, delivery and furnishing of electric 

energy, heat, light and power. IPL has maintained and continues to maintain its properties in a 

reliable state of operating condition. 

Petitioner's "Public Utility" Status 

3. IPL is a "public utility" under Ind. Code § 8-1-2-1 and Ind. Code § 8-1-39-4 and an 

"energy utility" under Ind. Code § 8-1-2.5-2. IPL is subject to the jurisdiction of this Commission 

in the manner and to the extent provided by the Public Service Commission Act, as amended, and 

other pertinent laws of the State oflndiana. 

Relief Requested 

4. The Commission approved IPL's TDSIC Plan by Order dated March 4, 2020 in 

Cause No. 45264 ("45264 Order"). In accordance with Ind. Code § 8-1-39-1 0(b ), the Commission 

authorized TDSIC treatment for the improvements described in the IPL TDSIC Plan. The 

Commission directed IPL to file its TDSIC Plan updates and TDSIC rate updates separately on an 

2 
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annual basis, staggered six months from each other, as subdockets in this Cause under the Cause 

No 45264 TDSIC X, with its first tracker filed on or before July 1, 2020. This Petition seeks to 

establish the "TDSIC rate" and addresses costs incurred under IPL's TDSIC Plan through March 

31, 2020. IPL will file a TDSIC Plan update in December. 

5. In this TDSIC rate filing, Petitioner respectfully requests approval ofTDSIC Rider 

factors to effectuate the timely recovery of 80% of approved capital expenditures and TD SIC costs. 

The TDSIC 1 factors, when approved, are planned to go into effect starting with the November 

2020 billing cycle and remain in effect until different Rider factors are approved, which is expected 

to be a period of approximately 12 months because IPL will seek approval of new factors in its 

TD SIC 3 filing. IPL asks the Commission to specifically approve and authorize recovery of the 

actual costs that exceed the amount previously approved. IPL also requests authority to defer, as 

a regulatory asset, the remaining 20% of approved capital expenditures and TDSIC costs, for 

recovery as part of IPL's next general rate case. IPL requests approval to adjust Petitioner's 

authorized return for purposes oflnd. Code § 8-1-2-42( d)(3) to reflect the incremental earnings 

that will result from this TDSIC Rider filing upon Commission approval. The proposed TDSIC 

Rider is included with IPL Witness Coklow's testimony as AttachmentNHC-12. 

Applicable Law 

6. Petitioner considers Ind. Code §§ 8-1-39-9 and 12 of the Public Service 

Commission Act, as amended, among others, to be applicable to this Petition. 

7. This Petition uses the customer class revenue allocation factors based on firm load 

approved in IPL's most recent retail base rate case order. 

3 
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8. This Petition is not filed within nine months after October 31, 2018, the date of the 

Commission's order in IPL's most recent basic rate order in Cause No. 45029. 

9. In accordance with Ind. Code§ 8-1-39-9(e), IPL will petition the Commission for 

review and approval of its electric basic rates and charges before the expiration of its TDSIC Plan. 

10. In accordance with Ind. Code§ 8-1-39-9(£), IPL has not filed a petition under Ind. 

Code§ 8-1-39-9 within the last six (6) months. 

11. In accordance with Ind. Code § 8-1-39-9(g), IPL has, in its case-in-chief, provided 

specific justification for, and requests specific Commission approval of, actual capital expenditures 

and TDSIC costs that exceed the amounts approved in the March 4, 2020 Order in Cause No. 

45264. 

12. In accordance with Ind. Code§ 8-1-39-14(a), IPL's proposed TDSIC Rider factors 

will not result in an average aggregate increase in Petitioner's total retail revenue of more than two 

percent (2%) in a twelve (12) month period. 

Request for Administrative Notice. 

13. Pursuant to 170 IAC 1-1.1-21, IPL requests administrative notice to be taken of the 

45264 Order and the IPL TDSIC Plan approved by this Order. This order is available on the 

Commission's electronic docket. IPL will file a copy of the 45264 Order once this request is 

granted. 

14. IPL's TDSIC Plan is Petitioner's Exhibit 2 in the record in Cause No. 45264. A 

complete copy of the public version Plan is attached hereto as Exhibit A and the unredacted copy 

is being filed with the Commission under seal in accordance with the docket entry in Cause 

No. 45264 dated August 7, 2019 authorizing the protection of this confidential information from 

4 
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public disclosure. This document reflects the comprehensive compilation of the plan and 

appendices IPL presented in Cause No. 45264. Appendix 8.7 to this exhibit set forth the cost 

estimates, year by year project detail (sortable list) and plan projects by FERC account. For 

efficiency, IPL proposes that going forward, IPL's TDSIC Rider filings include Appendix 8.7 only 

and that the inclusion of this appendix be found to satisfy Ind. Code§ 8-1-39-9(a)(2). 

Procedural and Other Matters 

15. IPL is filing its case-in-chief contemporaneous with its Petition, including direct 

testimony, attachments and workpapers of the following witnesses: 

• Chad A. Rogers - Regulatory Policy 

• James (Jim) William Shields Jr. - TDSIC Project Management 

• Natalie Herr Coklow- Regulatory Accounting 

16. The books and records of Petitioner supporting such data and calculations are kept 

in accordance with the Uniform System of Accounts for Electric Utilities prescribed by this 

Commission and are available for inspection and review by the Utility Consumer Counselor and 

this Commission. 

17. Pursuant to 170 IAC l-1.1-15(b) of the Commission's Rules of Practice and 

Procedure, IPL requests the Commission promptly conduct a prehearing conference and 

preliminary hearing to establish a procedural schedule in this Cause in accordance with Ind. Code 

§ 8-1-39-12. In accordance with 170 I.A.C. l-1.l-15(e), IPL will seek to enter into a stipulation 

with the Indiana Office of Utility Consumer Counselor regarding a procedural schedule in lieu of 

a prehearing conference. 

5 
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18. In accordance Ind. Code§ 8-1-39-12, the report of the OUCC (and intervenors, if 

any), is due not more than sixty (60) days after the filing of this Petition (Monday, August 17, 

2020). The Commission order on this petition is due not more than one hundred twenty ( 120) days 

after the filing of this Petition (Friday, October 16, 2020). As noted above, IPL proposes to place 

the TDSIC Rider factors into effect with the November 2020 billing cycle which commences 

October 29, 2020. 

Petitioner's Authorized Representatives 

19. The name and address of Petitioner's duly authorized representative to whom all 

correspondence and communication concerning this Petition should be sent, is as follows: 

Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana 46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile: (317) 231-7433 
Nyhart Email: tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 

WHEREFORE, Petitioner respectfully requests that the Indiana Utility Regulatory 

Commission promptly publish notice, make such investigation and hold hearings as are necessary 

or advisable and thereafter, make and enter an order in this Cause approving this Petition and: 

(1) approving the capital expenditures and TD SIC costs, including specifically the 

actual costs that exceed the previously approved estimates; 

(2) approving timely recovery through IPL's TDSIC Rider of 80% of the approved 

capital expenditures and TDSIC costs; 

6 
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(3) authorizing IPL to defer, as a regulatory asset, the remaining 20% of capital 

expenditures and TDSIC costs for recovery in IPL's next general rate case; 

(4) approving IPL's TDSIC Rider and proposed factors; 

(5) approving IPL's request of an adjustment to its authorized net operating income to 

reflect the approved earnings for purposes oflnd. Code § 8-1-2-42( d)(3); and 

( 6) granting to IPL such additional and further relief as may be deemed necessary or 

appropriate. 

7 
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INDIANAPOLIS POWER & LIGHT COMPANY 
/J 

// 

/P·· 
// 

Justin G. Sufan 
Director, Regulatory & RTO Policy 

Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana 46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile: (317) 231-7433 
Nyhart Email: tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 

ATTORNEYS FOR PETITIONER INDIANAPOLIS POWER 

& LIGHT COMPANY 
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VERIFICATION 

I affirm under penalties of perjury that the representations contained in the foregoing are 

true and correct to the best of my knowledge, information and belief. 

Dated this 18th day of June, 2020. 

Justin G. Sufan 

9 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on June 18, 2020, two copies of the foregoing 

Verified Petition and attachment were served by hand delivery and/or electronic mail upon the 

Office of Utility Consumer Counselor, PNC Center, 115 W. Washington Street, Suite 1500 South, 

Indianapolis, Indiana 46204; infomgt@oucc.in.gov. 

Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana 46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile: (317) 231-7433 
Nyhart Email: tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 

ATTORNEYS FOR PETITIONER 

INDIANAPOLIS POWER & LIGHT COMPANY 

DMS I 7525772vl 

Jeffrey M. Peabody 
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1.1 Statutory Framework: Indiana Code Chapter 8-1-39 
In 2013, the Indiana General Assembly passed Indiana Senate Enrolled Act 560 to address the 

issue of aging transmission and distribution infrastructure. This enactment was codified at Ind. 

Code § 8-1-39 (Transmission, Distribution, and Storage System Improvement Charges and 

Deferrals (11TDSIC") (referred to herein as the 11TDSIC Statute"). The statute was amended in 

2019.1 The TOSIC Statute incentivizes the expeditious investment in and modernization of 

Indiana's energy delivery system infrastructure. 

The TOSIC Statute contemplates two distinct types of proceedings. 

First, Section 10 of the TOSIC Statute permits a public utility to petition the Indiana Utility 

Regulatory Commission (11IURC" or 11Commission") for approval of the public utility's multi-year 

plan for eligible transmission, distribution, and storage improvements. Ind. Code § 8-1-39-lO(a). 

This is referred to as the 11TDSIC Plan" or 11Plan." While the original statute provided for seven

year plans, the recent amendment provides for plans that are five to seven years. 

As used in the statute, 11eligible transmission, distribution, and storage system improvements" 

means new or replacement electric or gas transmission, distribution, or storage utility projects 

that: (1) a public utility undertakes for purposes of safety, reliability, system modernization, or 

economic development; (2) were not included in the public utility's rate base in its most recent 

general rate case; and (3) either were (A) described in the public utility's TOSIC Plan and approved 

by the Commission under section 10 of the statute and authorized for TOSIC treatment; (B) 

de·scribed in the public utility's update to the public utility's TOSIC Plan under section 9 of the 

TOSIC Statute and authorized for TOSIC treatment by the Commission; or (C) approved as a 

targeted economic development project under section 11 of the TOSIC Statute. 

The 2019 amendment to the TOSIC Statute clarifies that the term 11eligible transmission, 

distribution, and storage system improvements" includes: (1) projects that do not include specific 

locations or an exact number of inspections, repairs, or replacements, including inspection based 

projects such as pole or pipe inspection projects, and pole or pipe replacement projects; and (2) 

projects involving advanced technology investments to support the modernization of a 

transmission, distribution, or storage system, such as advanced metering infrastructure, 

information technology systems, or distributed energy resource management systems. 

1 See 2019 Indiana General Assembly, House Enrolled Act No. 1470. 
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Tff~ ~5~rt: Statute provides that after notice and hearing, and not more than 210 days after the 

petition is filed, the IURC shall issue an order that includes the following: 

(1) A finding of the best estimate of the cost of the eligible improvements included in 
the plan; 

(2) A determination whether public convenience and necessity require or will require 

the eligible improvements included in the plan; and 

(3) A determination whether the estimated costs of the eligible improvements 

included in the plan are justified by incremental benefits attributable to the plan. 2 

If the Commission determines that the public utility's TOSIC plan is reasonable, the Commission 
shall approve the plan and authorize TOSIC treatment (i.e., the cost recovery provided in the 
statute) for the eligible transmission, distribution, and storage improvements included in the 
plan. 3 The 2019 amendments also expressly provide for the early termination of an existing 
TOSIC plan and for requests for approval of a new plan.4 

The second type of proceeding is governed by Section 9 of the TOSIC Statute. 5 Section 9 allows 
the public utility to petition the Commission for periodic automatic adjustments of the utility's 
rates to timely recover eighty percent {80%) of approved TOSIC Plan capital expenditures and 
TOSIC costs. 6 The remaining twenty percent {20%) of the approved capital expenditures and 
TOSIC costs, including depreciation, allowance for funds used during construction, and post in 
service carrying costs, is deferred for recovery as part of the utility's next general rate case, which 
the TOSIC Statute requires the utility to file before expiration of the plan. 7 Section 9 also requires 
the utility to update its TOSIC plan at least annually. 8 Finally, should actual TOSIC Plan capital 
expenditures and TOSIC costs exceed the Commission-approved estimates, the utility must 
provide specific justification and the Commission must specifically approve such costs before 
they may be recovered through customer rates. 9 

Consistent with the TOSIC Statute, IPL has developed a seven (7) year TOSIC Plan that is a 
comprehensive package of specific projects to improve and modernize the Company's energy 
delivery system, including the reliability thereof; safeguard public and employee safety; and 
support economic development. 

2 Ind. Code§ 8-1-39-lO(b). 
3 Id. 
4 See HEA 1470, Section 4 (adding subsection (d) to section 10 of the TOSIC Statute. 
5 Ind. Code§ 8-1-39-9. 
6 "TOSIC costs" captures the following costs during and after construction: depreciation expenses; operations and 
maintenance expenses; extensions and replacements to the extent not provided for through depreciation, in the 
manner provided for in IC 8-1-1.5-3-8; property taxes; pretax returns. Ind. Code§ 8-1-39-7. 
7 Ind. Code§ 8-1-39-9(c), (e) . 
. 8 See HEA 1470, Section 3 (amending section 9(b) of the TOSIC Statute). 
9 Ind. Code§ 8-1-39-9(g). See HEA 1470, Section 3 (renaming subsection (f) to subsection (g)). 
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Indianapolis Power & Light Company {"IPL") provides retail electric service to approximately 

500,000 customers in Indianapolis and surrounding communities. IPL owns and operates an 

extensive system of transmission and distribution {T&D) substations, circuits and related assets, 

equipment and monitoring and control systems. 

IPL's T&D assets are aging, growing obsolete, and require modernization. Many assets are 

beyond their expected service lives and will face increasing likelihood of failures if not replaced. 

When these assets fail, IPL makes emergency repairs and customers experience outages; safety 

hazards also arise. The continued integrity, reliability and resiliency of the T&D infrastructure is 

a driving force behind IPL's TOSIC Plan. The deployment of new infrastructure, including 

distribution automation capabilities, will drive operational and network efficiencies, improve 

reliability, better regulate voltage, and improve outage management functions. The 

infrastructure improvements will also accommodate new demands from IPL customers who are 

deploying more sophisticated distributed energy resources and seeking additional levels of 

service. 

IPL's TOSIC Plan proposes seven years of defined investment, totaling $1.2 billion, to replace, 

rebuild, upgrade, redesign and modernize a wide range of IPL's aging T&D system assets in two 

thematic areas: Age and Condition, and Deliverability. 

The Age and Condition {83.3% of the estimated Plan cost) category addresses the many risks 

posed by aging assets. The category includes the replacement and rebuilding of substations and 

overhead circuits, the rehabilitation and repair of underground residential circuits, and rebuilding 

portions of the central business district. The Deliverability {16.7% of the estimated Plan cost) 

category deploys new technologies for advanced distribution management, adds new substation 

equipment to meet growth-driven capacity requirements, and creates system and operating 

efficiencies through automation, control functions and other advanced infrastructure. 

Both categories support IPL's ability to maintain and operate the grid in a safe, reliable and 

efficient manner. Many of the modernizing improvements are focused on giving IPL's operators 

and engineers more information and control over the grid for purposes of delivering a better, 

more efficient energy experience. Other Projects target improvement in overall levels of 

reliability and integrity. A hardened and resilient grid can better withstand the impact of weather 

and is easier to restore when outages inevitably occur. 

IPL's TOSIC Plan aligns with the TOSIC Statute as the Projects are undertaken for the purpose of 

safety, reliability, system modernization, and support of economic development. The estimated 

cost of the improvements included in the IPL TOSIC Plan costs are justified by incremental 

benefits attributable to the Plan. More specifically, the seven Projects that lend themselves to 

monetization, when viewed as part of a total portfolio, will provide a net benefit (i.e.; total 

escalated nominal benefits less the total escalated nominal cost of the Plan) of $939 million to 
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Fpe.is188H8fners over a 20-year period. There are also a host of qualitative benefits, introduced in 

Section 3 (TDSIC Benefits) and expanded upon in the Section 6 (TDSIC Project Narratives) that 

combined with these quantifiable benefits, clearly meets the intent of the TDSIC Statute. 

Furthermore, without these improvements IPL's T&D system will face increasing levels of risk, 

and an erosion in overall grid integrity and reliability, which will be difficult to correct. 

1.3 IPL's Transmission & Distribution System Overview 
IPL's service area measures approximately 528 square miles. 10 IPL, headquartered in 

Indianapolis, is subject to the regulatory authority of the IURC and the Federal Energy Regulatory 

Commission ("FERC"). Additionally, IPL participates in the electricity markets managed by the 

Midcontinent Independent System Operator ("MISO"). 

IPL serves its customers through an interconnected grid of T&D circuits and substations as a 

vertically integrated investor-owned utility. This grid is comprised of a diverse set of company 

owned and operated assets, which are aging and, in some cases, nearing obsolescence. 

The IPL transmission system consists of approximately 458 circuit miles of lines at 345,000 volts 

("345 kV"), 408 circuit miles of line at 138,000 volts ("138 kV") and associated substations. There 

is a 345 kV ring around Marion County with multiple lines that interconnect into the ring at four 

different locations. Inside of the 345 kV ring is a 138-kV ring/grid. These two rings are connected 

through 345 kV to 138 kV auto transformers at six locations. This allows power to flow from the 

345 kV transmission system to the 138 kV system. IPL has generation connected to the 345 kV 

system at the Petersburg ("Pete") Generating Station and generation connected to the 138 kV 

system at Harding Street Station ("HSS"), Eagle Valley ("EV") Station, and the Georgetown 

Generating Station. 

The IPL transmission system operates as part of a larger integrated network system, commonly 

referred to as the Eastern Interconnection. The IPL transmission system is directly connected to 

the transmission systems of Indiana Michigan Power Company ("AEP"), Vectren Corporation 

("Vectren"), Hoosier Energy Rural Electric Cooperative, Inc. ("HE"), and the electric system jointly 

owned by Duke Energy Indiana (//Duke"), Indiana Municipal Power Agency and Wabash Valley 

Power Association, Inc. 

Through the interconnections with these other utilities, power can flow into and out of the IPL 

transmission system. The IPL transmission system is connected at both the 345 kV and 138 kV 

level with the other utilities. At the Petersburg Generation Station there are 345 kV level 

interconnections with Duke and AEP and 138 kV level interconnections with Duke, Vectren, and 

10 See Appendix 8.1 of IP L's TOSIC Plan for map of IPL's service area. 
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~~ %0\RJ Indianapolis area, IPL's transmission system has two 345 kV level interconnections 

with Duke and AEP and 138 kV level interconnections with Duke. 

The distribution system consists of 4,961 circuit miles of underground primary and secondary 

cables and 6,110 circuit miles of overhead primary and secondary wire. Underground street 

lighting facilities include 773 circuit miles of underground cable. Also included in the system are 

138 substations. Depending on the voltage levels at the substation, some substations may be 

considered both a bulk power substation and a distribution substation. There are 73 bulk power 

substations and 117 distribution substations; 52 substations are considered both bulk power and 

distribution substations. IPL uses a Secondary Network System to serve the City of Indianapolis 

Central Business District, sometimes also referred to as the "Mile Square." A unique feature of 

the Secondary Network System is the loss of a single component, such as a primary feeder or a 

network transformer, typically will not result in any customer losing power. 

2 IPL's TOSIC Plan 

2.1 The Modernizing Opportunity 
IPL has several core opportunities related to its T&D assets and systems. 

• First, IPL's T&D aging infrastructure requires modernization. Many of these assets are 

beyond their expected service lives and will face increasing likelihood of failures if not 

replaced. When these assets fail, which can lead to power outages, IPL must make 

emergency repairs; safety hazards can also arise during these outages depending on their 

nature. 

• Second, grid assets require modernization to accommodate new demands from IPL 

customers who are deploying more sophisticated distributed energy resources and 

seeking additional levels of service. 

• Third, with the deployment of new grid technologies, IPL's capability to operate and 

maintain the grid in a reliable, cost-effective, safe and efficient manner will be enhanced. 

IPL must address these modernization opportunities to continue to operate and maintain a safe 

and reliable grid. Absent action, the reliability and integrity of IPL's T&D infrastructure may 

decline, safety levels will erode, and customer satisfaction with IPL's service will suffer. 

Customers will experience more persistent and more frequent power outages. 
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To address these modernization opportunities, -- and mitigate the reliability and integrity risks 

attendant to them -- IPL is proposing a seven-year, $1.2 billion TOSIC Plan to rebuild, upgrade, 

replace and modernize a wide range of IPL's aging transmission and distribution system assets. 

The seven-year TOSIC Plan is guided by the TOSIC Statute. IP L's TOSIC Plan is summarized in Table 

2.1 below. 

Table 2.1 - IPL's TOSIC Plan Projected Annual Capital Costs (in millions) 

Project Type 2020 2021 2022 2023 2024 2025 2026 7-Year Total 

Age & Condition Projects 

Circuit Rebuilds $ 27.2 $ 25.3 $ 45.8 $ 52.8 $ 47.8 $ 49.9 $ 49.9 $ 298.7 

Substation Assets Replacement $ 16.7 $ 27.0 $ 39.9 $ 39.2 $ 34.5 $ 44.3 $ 46.5 $ 248.1 

XLPE Cable Replacement $ 12.2 $ 11.8 $ 12.5 $ 12.4 $ 12.3 $ 12.8 $ 12.3 $ 86.2 

4 kV Conversion $ 19.7 $ 13.8 $ 15.4 $ 15.5 $ 7.6 $ 12.4 $ 7.5 $ 92.0 

Tap Reliability Improvement Projects $ 10.9 $ 10.4 $ 10.6 $ 10.8 $ 11.0 $ 11.3 $ 11.5 $ 76.5 

Meter Replacement $ 10.7 $ 11.0 $ 11.2 $ 11.4 $ 11.6 $ - $ - $ 55.9 

CBD Secondary Network Upgrades $ 4.6 $ 5.9 $ 5.3 $ 5.9 $ 5.0 $ 5.9 $ 6.4 $ 39.0 

Static Wire Performance Improvement $ 4.8 $ 6.9 $ 9.5 $ 11.2 $ 11.5 $ 10.7 $ 7.6 $ 62.1 

Remote End - Breaker Relay/Upgrades $ 3.0 $ 2.0 $ 5.6 $ 1.6 $ 6.2 $ 3.1 $ 6.4 $ 28.0 

Pole Replacements $ 3.3 $ 3.3 $ 3.4 $ 3.5 $ 3.5 $ 3.6 $ 3.7 $ 24.2 

Steel Tower Life Extension $ 1.1 $ 1.1 $ 1.1 $ 0.9 $ - $ - $ - $ 4.2 

Age & Condition Projects Total $114.2 $118.6 $160.3 $165.1 $151.0 $153.9 $151.8 $ 1,015.0 

Deliverability Projects 

Distribution Automation $ 18.8 $ 19.2 $ 13.6 $ 13.9 $ 14.2 $ 14.5 $ 14.8 $ 109.0 

Substation Design Upgrades $ 3.8 $ 16.2 $ 15.8 $ 32.9 $ 6.3 $ 16.8 $ 2.6 $ 94.5 

Deliverability Projects Total $ 22.6 $ 35.4 $ 29.5 $ 46.8 $ 20.5 $ 31.3 $ 17.4 $ 203.5 

Total Capital Costs 
.. .· 

$136.8 $154.0 $189.7 $212.0 $171.5 $185.2 $169.2 $ 1,218.5 . ··•· •· 

Amount of Trans mission $ 22.4 $ 27.6 $ 33.7 $ 36.4 $ 33.6 $ 29.3 $ 30.6 $ 213.7 

Amount of Distribution $114.4 $126.4 $156.0 $175.5 $137.9 $155.9 $138.6 $ 1,004.7 

Total Capital Costs 
,< 

$136.8 $154.0 $189.7 $212.0 $1715 $185.2 $169.2 $ 1,218.5 .. > .· . 

To assist in describing the Plan, IPL organized its TOSIC proposal within two thematic areas: Age 

and Condition, and Deliverability. Age and Condition covers the IPL TOSIC Plan Projects that 

address the many risks posed by aging assets. Amongst other items, these project categories are 

devoted to the replacement and rebuilding of substations and overhead circuits, the 

rehabilitation and repair of underground residential circuits, and to rebuilding portions of the 

central business district. Age and Condition covers approximately 83.3% of the Plan's estimated 

cost. 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 23 of 247 

Indianapolis Power & Light Company 
TOSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 13 of 88 

~ 18~1,fl3Jrability category forms the remaining Projects and comprises 16.7% of the Plan's 

estimated cost. This Project group brings new technologies to: 

• deploy Distribution Automation control system, 

• add new substation equipment to meet growth-driven capacity requirements, and 

• create system and operating efficiencies through automation, control functions and other 

advanced infrastructure. 

Projects in both plan categories --Age and Condition and Deliverability -- support IPL's ability to 

maintain and operate the grid in a safe, reliable and efficient manner. Many of the modernizing 

improvements are focused on giving IP L's operators and engineers more information and control 

over the grid for purposes of delivering a better, more efficient energy experience. Other 

projects target improvement in overall levels of reliability and integrity. A hardened and resilient 

grid is one that can better withstand the impact of weather and is easier to restore when outages 

inevitably occur. 

2.3 Asset Management 
IPL has a well-established asset management framework, which was recently the subject of a 

stakeholder collaborative discussion conducted in accordance with the Commission order in 

Cause No. 44576. In assembling this TOSIC Plan, the asset management principles already in 

place were applied and relevant data, information and tools were used to develop investment 

projects. For example, IP L's compilation of asset condition data allows the 'effective age' of the 

assets to be estimated. The asset management work done to date provided a solid foundation 

to build from in the development of the TOSIC Plan. 

2.4 TOSIC Plan Development 
To develop the proposed TOSIC Plan, IPL conducted an iterative process to prioritize system 

needs and determine how to best address aging infrastructure while also building a modern grid 

that is ready and able to meet the demands of the future. IPL relied on subject matter experts 

who operate and maintain the IPL electric system. 

IPL also engaged a third-party consultant, Burns & McDonnell Engineering Company, Inc. 

("BMcD") to assess asset risk and prioritize investment. To provide further rigor to the analysis, 

IPL engaged Black & Veatch ("B&V") Corporation to review the Risk Model, validate the cost 

estimates, and otherwise assist in the development of the TOSIC Plan. 

IPL considered feasibility in developing the scope and schedule of the proposed improvements. 

Feasibility has many underlying aspects, and includes considerations such as: (a) protecting public 

and worker safety, (b) recruiting and providing sufficient skilled labor, (c) contracting in such a 
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vJ'~y 1ta°fpfbvide for the on-time availability of needed equipment on reasonable commercial 

terms, (d) attending to back office capabilities (for such requirements as design work) in order to 

meet the demands of managing plan implementation, (e) securing necessary local permits, and 

(f) designing a schedule and pace for the work that minimizes customer power disruptions. 

Section 6 provides further detail on each TDSIC Plan Project and associated benefits. 

3 TOSIC Plan Benefits 

3.1 Overview 
The TDSIC Statute requires that the Commission order include a determination whether the 

estimated costs of the TDSIC Plan improvements are justified by incremental benefits 

attributable to the Plan. Consistent with this criterion, IPL has crafted a well-balanced and 

feasible Plan that reduces safety-related risks, improves reliability, advances system 

modernization, and supports economic development. Among several qualitative benefits, some 

of which can be quantified, there is a full array of anticipated benefits: 

• Reduction of the average effective age of major assets and associated asset risk, 

decreasing the number and impact of faults occurring on the system. 

• Improved safety by replacing aging and obsolete assets. IPL will be able to counter the 

effects of aging infrastructure by replacement, which in turn will maintain safety. 

• Reduction of equipment failure caused outages, enabling IPL to sustain the system's 

reliability and integrity on a go-forward basis. 

• Greater system resiliency, placing IPL in a better position to withstand system events with 

fewer impacts. Fewer customers will experience power outages and the time required to 

make repairs and restore service will be reduced. 

• Modernization with the addition of new assets that meet modern design and engineering 

standards. The associated increase in modern diagnostic capabilities will improve the 

overall monitoring, outage response, and control functions, and lay the foundation for 

effective predictive maintenance of IPL's most critical assets. 

• Modernization also provides a foundation for IPL to offer new energy services and 

integrate them with the utility grid. 
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Page15ot.231h 1• ( • • ) d d" · d · · d • ::,e1r- ea mg automatic restoration an correspon mg improve service restoration ue 

to the installation of new distribution automation capabilities. 

• Improved efficiencies of the distribution system that will result in better voltage 

regulation, higher degrees of power quality, and a reduction of energy consumption by 

IPL customers. In addition to supporting the growing demand for distributed resources, 

these efficiencies will translate into energy consumption savings. 

• Enhanced customer experience through improved outage management and 

communication capabilities that will lead to a reduction in outage frequency and 

duration. 

• Improved customer service through the acceleration of IPL's advanced smart metering 

initiative. This lays the foundation for customers to receive better and more meaningful 

information about their energy usage, enabling more informed choices, and they will 

benefit from quicker resolution of any billing inquiries and experience greater 

convenience in establishing or discontinuing service. 

• Economic development in the communities to which IPL provides electric service. 

In further reviewing this list of benefits (expanded upon in Section 6, "TOSIC Project Narratives", 

for each individual project), one can group the Plan benefits into one of the following seven 

categories: 

1.) Customer Experience - a qualitative measure, defined in terms of information quality and 
availability, choices, and interconnection options. 

2.) Reliability and Resiliency- the capability to meet the electric demands of customers while 
providing uninterrupted electric service, including momentary interruptions; and in the 
case of major outages and disturbances, withstand and quickly recover service. 

3.) Safety- reducing the risk of harm to people and property posed by the potential physical 
hazards associated with IPL owned, operated and maintained T&D assets. 

4.) Operational Efficiency- activities and investments that reduce or lessen upward pressure 
on IPL operating costs, improve worker productivity, lower the difficulty and/or 
complexity of IPL employee tasks, reduce future capital expenditures, and/or directly 
lower customer energy costs. 

5.) Risk Reduction - consistent with the key elements of the ISO 31000 standard, activities 
and investments that will reduce the likelihood and/or consequence of an asset failure, 
thus improving reliability, reducing hazards, and reducing unplanned replacement of 
critical assets. 
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Page6.1 °Vd~er Quality- reducing the number and magnitude of disturbances such as high or low 
voltage, voltage spikes and transients, flickers and voltage sags, surges and short-time 
over voltages, as well as harmonics and noise. 

7.) Modernization - replacing and adding assets with modern equipment/material or adding 
new technology onto the system for improved performance, functionality and 
operational efficiency. 

Table 3.1 below provides an overall view of the Plan's benefits. Viewed in this manner it is seen 

that the benefits of the Plan are spread across the full array of the benefit categories. 

Table 3.1- Mapping of Projects to Benefit Categories 

Project 

Reliability 
Customer and S f Operational Risk Power d . . 

a ety . . 1 Mo ern1zat1on 
Experience Resilien Efficiency Reduction Qua ity 

1 Circuit Rebuilds X X X X X 

2 Substation Assets Replacement X X X X X X X 

3 XLPE Cable Replacement X X X X X X X 

4 4 kV Conversion X X X X X X 

5 Tap Reliability Improvement Projects X X X X X X 

6 Meter Replacement X X X X X 

7 CBD Secondary Network Upgrades X X X X X X X 

8 Static Wire Performance Improvement X X X X X X X 

9 Remote End - Breakers Relay/Upgrades X X X X X X X 

10 Pole Replacements X X X X 

11 Steel Tower Life Extension X X X X 

., ... , .. ·,'1 ,~., r· i!-lttStillS~f,!~ 
12 Distribution Automation X X 

13 Substation Design Upgrades X X X X 

The following discussion expands further on the value of the Plan, by monetizing those aspects 

that lend themselves to such an approach yet adopts a conservative posture to avoid overstating 

these quantitative benefits. Though quantifying savings is important, IPL holds firm to the notion 

that the Plan provides benefits, both quantitative and qualitative, that far exceed these 

calculations. 

IPL's monetization approach of the calculated benefits is discussed below, and the more 

qualitative or time-based (e.g., AMI) benefits are further expounded upon in Section 6 of this 

Plan. 
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3.L Monetization of the Benefits 

3.2.1 Monetization Approach Overview 
In developing a directionally accurate view of the monetized benefits of the Plan, IPL established 

the following criteria to drive its approach: 

• Incorporate conservatism in projecting actual savings: 
- Adopted the averages of ranges for unitized costing (particularly relating to 

productivity improvements attributable to proactive versus reactive work, benefit 

capture planning horizon of 20 years, and costs attributable to a customer
experienced outage), and 

- Focused on the consequence areas in the Risk Model that can be more readily 

quantified (i.e., reactive vs proactive replacement and customer reliability). 

• Apply the Risk Modeling framework and approaches used in developing the Plan: 

- Focused the monetization analysis on the five Projects for which the Risk Model 

calculated risk scores (i.e., Circuit Rebuilds, Substation Assets Replacement, XLPE 

Cable Replacement, 4 kV Conversion, and Remote End-Breaker/Relay Upgrades). 

- Applied a cost factor to account for the savings resulting from less reactive 
maintenance. 

- Applied the DOE Interruption Cost Estimate ("ICE") Calculator11, used across the 

industry to estimate the interruption costs and/or benefits associated with 

reliability improvements to monetize risk costs. In keeping with our conservative 

approach, large C&I customers, though extremely significant in terms of impact 

on these risk costs, were not factored in this portion of the monetization effort. 

• Where appropriate, maintain consistency in applying assumptions to the analytics used 

throughout the monetization analysis: 

- Deployed the DOE ICE Calculator to monetize projected customer savings relating 

to the Tap Reliability Improvement Projects and the self-healing aspect of 

Distribution Automation Project. IPL applied the same approaches and factors as 

those used for the five Projects for which the Risk Model calculated risk scores, 

except that for Distribution Automation where the full customer mix (i.e., 

residential, small C&I and large C&I), was considered. 

- Maintained a conservative posture in projecting savings attributable to the 

reduction in energy consumption related to the Distribution Automation Project. 

11 The DOE funded Interruption Cost Estimate ("DOE ICE Calculator") is an electric reliability planning tool developed 

by Freeman, Sullivan & Co. and Lawrence Berkeley National Laboratory. This tool is designed for electric reliability 
planners at utilities, government organizations or other entities that are interested in estimating interruption costs 

and/or the benefits associated with reliability improvements in the United States. The DOE ICE Calculator was funded 

by the Office of Electricity Delivery and Energy Reliability at the U.S. Department of Energy. 
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Page 18 of 237- Established a 20-year planning horizon for the capture of benefits. 

- Used escalation and discount rates identical to those used in the IPL TOSIC Plan 

{2.0 percent and 6.6 percent respectively). 

• Approach monetization from a portfolio perspective to avoid the double-counting of 

benefits attributable to the inherent inter-relationships among the 13 Projects. In so 

doing, IPL monetized the benefits for seven of the thirteen TOSIC Projects. 

3.2.2 Self-Healing/Reliability Monetization 
IPL monetized the self-healing aspect of the Distribution Automation and the Tap Reliability 

Improvement Projects, deploying the DOE ICE calculator: 

• Distribution Automation 

The first benefit monetized under Distribution Automation Project was that associated 
with the Fault Location, Isolation, and Service Restoration {FLISR) functionality. This 
functionality is estimated to eliminate, on average, 23,000 customer interruptions per 
year, and reduce the duration of approximately 167,000 interruptions per year to less 
than 5 minutes. Using the DOE ICE Calculator, IPL calculated that its customers will realize 
about $21 million of value per year when the Project is completed, translating to an 
escalated nominal increased value of $428.8 million over the 20-year period. Key factors 
were considered in arriving at this figure: 

- In determining the requirement for 1,200 reclosers, IPL conducted a detailed 

reliability optimization analysis, defining the amount of sectionalizing that will 

yield the highest benefit to cost ratio in reliability. This analysis resulted in 400 

customer sectionalizing sections for the FLISR portion of Distribution Automation. 

- In applying the DOE ICE Calculator to determine the financial benefits from the 

customer perspective, IPL accounted for the full customer experience (e.g., 

included Major Event Days and to properly account for momentary interruptions). 

- Applied IPL's customer mix (residential, small commercial and industrial and large 

commercial and industrial) and Indiana factors in calculating the savings (refer to 

Table 3.2). 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 

Attachment CAR-6 

Indianapolis Power & Light Company 
TDSIC Plan Filing 

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 

Page 29 of 247 
IPL Attachment BJB-2 (Public) 
Page 19 of 88 

Exhibit A 

Page 19 of 23rable 3.2 -Avoided Customer Interruptions Cost Factors by Customer Type 

Customer Type Unplanned Outage Momentary Outage 
Residential $7.08 $4.81 

Small C&I $1,135.28 $493.81 

Large C&I $6,623.14 $3,364.44 

- The actual realization of any savings was delayed until the beginning of the fourth 

year of the Plan, reflecting the anticipated installation of the Advanced Control 
System. 

• Tap Reliability Improvement Projects 

The primary purpose of this Project is to reduce the number of sustained outages on 
under-performing overhead fused taps. As a starting point, IPL reviewed historical outage 
information over a 3-year period and identified 306 taps as likely candidates for this 
Project. From that list, 20 were selected for the first year of the Project, understanding 
that a rolling 3-year history will be used to select future taps for reliability improvement. 
Based on the overhead and underground solutions chosen to improving performance on 
the 20 chosen fused taps, IPL predicts an overall year one reliability improvement of 75 
percent (reflecting a split largely weighted towards underground taps where nearly a 100 
percent improvement can be expected; less so for overhead in the range of 50 percent). 
As the Projects progresses to year seven, IPL assumes a steady decrease in the 
improvement opportunity, after which the projected "savings" will level off after year 
seven and stay constant through year 20. 

For the purpose of monetization, IPL calculated Repair and Line Clearance savings as well 
as those related to Customer Reliability. 

- Repair and Line Clearance: A per outage cost of $3,000 was calculated by 

determining the total amount of unplanned outage repair incurred in 2018 and 

dividing that number by the total number of unplanned outages. Line clearance 

savings were calculated based on current price per mile estimates for the portions 

that are converted to underground. Applying this factor resulted in total projected 

escalated nominal savings of $49.8 million over the 20-year period. 

- Customer Reliability: This project eliminates sustained outages. IPL applied the 
DOE ICE Calculator, applying the same sustained outage factors as those used for 

the Distribution Automation Project. The resulting escalated nominal value over 

the 20-year period totaled $207.0 million. 
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The second benefit monetized under the Distribution Automation Project were the benefits 

associated with Conservation Voltage Reduction. The monetization of these benefits focuses on 

the enablement of voltage control which is estimated to reduce customer energy consumption 

by one percent, saving 112,000 MWh per year. In first arriving at the 112,000 MWh saved per 

year, IPL adopted a conservative approach: 

• Through actual testing, IPL calculated that a one percent decrease in voltage will result in 
a 0.65 percent reduction in consumption (referred to as the Conservation Voltage 

Reduction factor). Anticipating a reduction in this factor over time, IPL reduced it to 0.50 
percent to calculate energy savings. 

• Once deployed, the Distribution Automation Control System will decrease distribution 

system voltage by 2 percent on the 13.2 kV circuits where it is applied. 

• Applying the Conservation Voltage Reduction Factor to the 2 percent reduction in voltage, 

IPL arrived at the one percent reduction in energy consumption or 112,000 MWh 

reduction annually. 

Further, the actual realization of any savings was delayed until the beginning of the fourth year 

of the Plan, accounting for the anticipated installation of the Advanced Control System and the 

integration of new and existing IT systems associated with the deployment of the Advanced 

Control System. 

The projected escalated nominal savings of this aspect of the Distribution Automation Project 

over the 20-year period is $67.7 million. 

3.2.4 Risk Reduction Monetization 
Risk reduction monetization focused on the savings associated with reactive replacement of aged 
assets versus the proactive replacement of aged assets and the reliability improvements 
associated avoiding outages associated with assets that fail. The monetization of risk reduction 
only considered the five Projects for which the Risk Model calculated risk scores. And, as Figure 
3.1 illustrates, the actual risk monetization was performed for a subset of the Consequence of 
Failure criteria. 
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NOTE: Shading reflects focus of the effort to monetize risk showing that only 2 of the 6 domains that define the 
Consequence of Failure (CoF) Criteria in the Risk Model were included in the monetized analysis. Further, of the 
15 categories that define these domains, only two (less than 15 percent) were actually monetized. 

• Reduction of Reactive Work: Focused on the difference between planned and reactive 
work, leveraging potential savings relating to reduced: 

Overtime, 

Premiums to make last minute purchase of equipment and materials, 
Mobilization and rework related to making temporary fixes and returning to effect 

permanent repairs/ replacements, and 
Schedule disruption in reassigning crews, previously deployed on other work, on 

emergent activities. 

Applying a 40 percent factor to account for these premium costs (industry norms range 

between 30 and SO percent with isolated examples of factors considerably higher), 

provides a projected escalated nominal benefit over the 20-year period of $532 million. 

• Residential and Small C&I Reliability: Incorporated the DOE ICE Calculator, assuring 
alignment with the above stated factors used in monetizing the reliability portion of the 

Distribution Automation and Tap Reliability Improvement Projects; omitting the Large C&I 

customers and assuming full deployment of the Advanced Control System at the onset of 
the Plan. The resulting calculation provides a projected escalated nominal value over the 

20-year period of $872 million. 12 

12 See also Appendix 8.11 Risk Reduction Benefit Monetization Report. 
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The benefits and projected outcomes of the Plan considerably exceed its cost. Viewed as a 

portfolio of key capital investments: 

• There are several qualitative benefits that do not lend themselves to monetization, but 

clearly bring value to our customers (e.g., improved customer experience, power quality 

and modernization), 

• There are additional benefits (e.g., safety and environmental) that are hard to quantify 

and monetize (i.e., IPL opts to not place a specific dollar value on health and safety). In 

these instances, the quantification of benefits by the Plan is conservative by not assigning 

to them a dollar value, and 

• There are areas where monetization analyses can be performed, while maintaining a 

conservative view towards projected savings/ financial benefits to our customers. These 

are summarized in Table 3.3 below. 

Table 3.3 - Summary of Monetized Benefits (20-Year Period) 

Project Category Nominal Benefit (SM) 
Distribution Automation Self-Healing/ Reliability $429 

Conservative Voltage Reduction $68 

Tap Reliability Improvement Repair/ Line Clearance $50 
Program Customer Reliability $207 

Asset Replacement Projects1 Reduction of Reactive Work $532 

Customer and Small C&I 
$872 

Reliability 

Total Monetized Benefit $2,158 
TOSIC Plan Investment {$1,219) 

Net Monetized Benefit $939 

NOTE 1: The Asset Replacement Projects refer to an aggregation of the monetized benefits attributable to the 

Circuit Rebuilds, Substation Assets Replacement, XLPE Cable Replacement, 4 kV Conversion, and Remote End

Breaker/Relay Upgrades projects. 

IPL notes that some specific projects presented in the Plan, viewed individually, will not produce 

monetized benefits equal to or greater than the proposed investment level (specifically, 

Substation Assets Replacement and Remote End - Breaker/Relay Upgrades Projects). This is 

reasonable due to the inherent redundancy built into substations for reliability purposes. 

Substation assets identified for replacement in the Plan are intended to maintain or enhance this 

existing inherent redundancy and the associated reliability levels they have historically pror!uced. 

Thus, viewed as a total portfolio, the combined value (i.e., benefit to our customers) of the Plan 

clearly meets the intent of the TOSIC Statute as it pertains to incremental benefits attributable 

to the Plan. 
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4 Best Estimates of Project Costs 

4.1 Guidance Criteria: The AACE Cost Classification System 
AACE International is an association that focuses on furthering approaches to total cost 

management and cost engineering. As a recognized leader in cost estimating, AACE has provided 

guidelines that are widely used in the utility industry to standardize approaches to project cost 

estimating. The Cost Estimate Classification System recommended by AACE International 

provides guidelines for applying the principles of cost estimating across the phases and stages of 

project cost estimates. This recognized cost classification system has been applied to other 

regulatory filings in Indiana. 

AACE's Cost Estimate Classification System, presented in Table 4.1 below, maps the phases and 

stages of project cost estimating together with a generic maturity and quality matrix that can be 

applied across a wide variety of industries. This matrix describes a range of five estimate classes, 

with Class 1 estimates being the most detailed with the narrowest range of accuracy of -10% to 

+15% and at the furthest, Class 5 estimates which have less detail and an expected accuracy 

ranging from -50% to +100%. 

ESTIMATE 
CLASS 

Class 5 

Class 4· 

Class 3. 

Class 2 

Class 1 

Table 4.1- AACE Cost Estimate Classification Matrix* 

Primary Characteristic Secondary Characteristic 

MATURITY LEVEL OF 
PROJECT DEFINITION END USAGE METHODOLOGY 

Typical estimating method 

EXPECTED ACCURACY 
RANGE 

DELIVERABLES Typical purpose of 
Typical variation in low and high 

ranges Expressed as% of complete estimate 
definition 

0%to 2% 

65%to 100% 

Concept 
screening 

Capacity factored, 
parametric models, 
judgment, or analogy 

Equipment factored or 
parametric models 

Semi-detailed unit 
• costs'Nith as1eri,b,ly . 

level lini: items 

L: -20% to -50% 
H: +30% to +100% 

L: -15%to 0 30% 
H: +20%.to +50% 

L: ~10% to -20% 
f,:~10% to +.30% · 

>1C9n.t,r°:I ;,pr~ Detaili:d~nit cost with : ~: c5%to 015% 
bjcl/tender ·forceddet~iled take-~ff H: +5%to +20% 

Check estimate Detailed unit cost with L: -3% to -10% 
or bid/tender detailed take-off H: +3% to +15% 

*Note: The above table has been re-produced in-part using data from "AACE International Recommended Practice 

No.18R-97: COST ESTIMATE CLASSIFICATION SYSTEM - AS APPLIED IN ENGINEERING, PROCUREMENT, AND 

CONSTRUCTION FOR THE PROCESS INDUSTRIES, Rev. March 1, 2016". 
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4.2 AACE - Class 2, Class 3 and Class 4 Distinctions 
AACE defines the characteristics of each estimating class. The following is a summary of Class 2, 
Class 3 and Class 4 AACE Estimate Classification. 

Class 2 estimates involve a high degree of deterministic estimating methods. Class 2 estimates 
are prepared in detail, and often involve numerous unit cost line items. Engineering is typically 
30% to 75% complete. Class 2 estimates are used to prepare baseline schedules and budgets 
against which all actual costs and resources will be monitored for variations to the budget and 
form a part of the change management program. 

Class 3 estimates involve a lesser degree of deterministic estimating methods than Class 2 
estimates. Class 3 estimates form the basis for budget authorization and funding levels. 
Engineering is typically 10%-40% complete. Class 3 estimates rely on unit cost line items. This 
allows for factoring to obtain costs estimates. 

Class 4 estimates are parametric in nature and are developed based on limited information. 
Parametric estimates rely on previous cost of similar projects or recent cost estimates. Class 4 
estimates are used for preliminary budget approval. Engineering is typically 1%-15% complete. 

4.3 Contingency, Indirect Costs and Inflation 
Estimate accuracy range is an indication of the degree to which the final cost outcome for a given 

project will vary from the estimated cost. Accuracy is traditionally expressed as a+/- percentage 

range around the point estimate after application of contingency. 

Contingency is applied to projects depending upon the technical complexity and the availability 

of appropriate cost reference information. The degree of project definition should also be 

considered in determining the appropriate contingency. As the degree of project definition 

increases, the expected accuracy of the estimate tends to improve, and the level of contingency 

required is reduced. For most projects in the IPL TOSIC Plan a 10% contingency was applied. For 

the Central Business District ("CBD") Secondary Network Upgrades Project, a 20% contingency 

was applied due to complexity of excavating in the downtown area. Likewise, the Distribution 

Automation control system component of the Distribution Automation Project also received a 

20% contingency due to the complexity of deploying an Advanced Control System. The Meter 

Replacement Project received a 1% contingency due to the low complexity of the work, 

purchasing and replacing meters. 

Both Allowance for Funds Used During Construction ("AFUDC") and Indirect Capital costs were 

applied to IPL's cost estimates. Both are variable costs that projects incur during construction. 

AFUDC charges were calculated using the current cost of capital and an estimation of project 

duration. Indirect Capital costs were estimated as a percentage of the project cost. 
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L~%i:&, if8Ject costs were escalated at the Consumer Price Index rate of 2% per year to account 
for inflation. 

4.4 IPL's Cost Estimate Development Methodology 
IPL developed cost estimates for projects included in the proposed 7-year TOSIC Plan. As shown in 

Table 4.2 below, AACE Class 2 estimates were developed for nine of the Projects for Year 1 and Year 2 

of the Plan. Four of the Projects have Class 3 estimates for Year 1 and Year 2. For Tap Reliability 
Improvement Projects (TRIP's} Class 2 estimates were developed for the first year. Class 4 estimates 

were used for TRIP Project years 2 through 6 based on the method of defining the scope of these 
projects. Further explanation of TRIP's projects can be found in the TRIP project narrative in Section 

6.5. For the remaining years of the Plan (Years 3-7), AACE Class 4 estimates were used due to limited 
scope definition and potential cost fluctuations. 

Table 4.2 - Project Cost Estimate Classification by Year 

Project 

Circuit Rebuilds 

Substation Assets Replacement 

XLPE Cable Replacement 

4 kV Conversion 

Tap Reliability Improvement Projects 

Meter Replacement 

CBD Secondary Network Upgrades 

Static Wire Performance Improvement 

Remote End - Breaker Relay/Upgrades 

Pole Replacements 

Steel Tower Life Extension 

Distribution Automation 

Substation Design Upgrades 

4.4.1 Class 2 Estimate Development 

Plan Year 

1 2 3 4 

Age & Condition 

5 6 7 

IPL employed the help of several engineering firms to complete the detailed engineerinitorvear:l_ 

and Year 2 Projects. IPL created project scope statements for each project and worked closely with the 

engineering firms through the design process to ensure the design matched the scope. Class 2 

estimates were developed by completing individual project detailed engineering. The tot~~~ 
~~ 
,v·--

""' " 
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t&%1t6.{lkHl estimated by the engineering firm assigned to the project. IPL worked with B&V to create 

a uniform method of developing and presenting the Class 2 estimates. IPL subject matter experts in 

each discipline worked with the various engineering firms to ensure conformity to the uniform method 

of developing Class 2 estimates. There is no retirement or maintenance cost included in the Class 2 

estimates. 

For the CBD Secondary Network Upgrades, Static Wire Performance Improvement, Substation Assets 

Replacement, Remote Ends - Breaker/Relay Upgrades and Substation Design Upgrades Projects a 

construction labor bid event was held to determine the labor costs component of the project estimate 

for Plan Years 1 and 2. For overhead distribution projects and portions of the CBD Secondary Network 

Upgrades Project, existing contractor unit prices were used. IPL is currently under contract with 

several vendors that have fixed labor pricing for units of work. IPL leveraged the unit pricing contracts 

to determine the labor costs for these projects. See Appendix 8.8 for an example of a confidential Class 

2 estimate. 

4.4.2 Class 3 Estimate Development 
Class 3 estimates were developed for XLPE Cable Replacement, Pole Replacements, Steel Tower Life 

Extension and Distribution Automation Projects using unitized costs. Class 3 estimates were utilized 

because these project types are low complexity and high-volume projects. The scope of the work is 

known at a broad level and variation in the scope of work does not drive significant changes in project 

costs. There is no retirement or maintenance cost included in the Class 3 estimates. For example, the 

Pole Replacements Project cost estimate was developed based on a wood pole inspection failure rate 

of 2% for a total of 330 inspection failures annually. The pole replacement cost is based on unitized 

labor and material rates. IPL estimated the number of pole types (of the 330 average annual failures) 

that would fail inspection. The estimated individual pole replacement types were then multiplied by 

the corresponding unit replacement cost. This in turn determined the annual cost of the Pole 

Replacement Project. Annual variation in the reject rate through the 7- Year Plan is expected. This 

variation may cause annual variances; however, the Pole Replacement Project cost should normalize 

around estimated cost of the Project. As poles fail inspection through the life of the TOSIC Plan, 

detailed engineering will be completed. The cost of these Projects will be updated during the TOSIC 

annual update as necessary or appropriate. See Appendix 8.9 for an example of a confidential Class 3 

estimate. 

4.4.3 Class 4 Estimate Development 
Class 4 estimates were developed by using unitized costs as well. The unitized costs are parametric or 

typical costs for similar scopes of work. Class 4 estimates were used uniformly on project costs for 

Plan Years 3-7. Estimating cost of projects in the later years of the Plan with Class 4 estimates is 

appropriate due to the uncertainty of future costs and limited scope defined. IPL incorporated the 

results of the labor costs from the bid events for Class 2 estimates into the Class 4 estimates where 

applicable. The results of the Class 2 estimates combined with internal subject matter expert 

judgement on unitizing costs were also incorporated into the Class 4 estimates. There is no retirement 
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t/PMa7iR~~3r'\ance cost included in the Class 4 estimates. For example, to create a unitized cost to rebuild 

1-mile of 3-phase, 13.2 kV distribution line, all the components of a "typical" 1-mile segment of line 

were identified and itemized. The labor component of the cost was determined by contracted unit 

pricing and the material cost was derived from IPL's material management system. From this a unitized 

cost per mile was developed for a "typical" 1-mile section of overhead 13.2 kV distribution. This 1-mile 

unitized cost was applied to each mile identified in the Risk Model for replacement for years 3 through 

7. The cost of these Projects will be updated during the TOSIC annual update as necessary or 

appropriate. See Appendix 8.10 for an example of a confidential Class 4 estimate. 

5 Independent Review of Project Cost Estimates 

5.1 Black and Veatch's Independent Review of Project Cost 

Estimates 
IPL engaged B&V to conduct a review of its proposed TOSIC Plan capital cost estimates and 

estimating process, based on B&V's knowledge and experience with similar capital cost 

estimates. The review tested estimates for reasonableness based on B&V's experience and the 

information and backup data received from IPL for its cost estimates. 

The specific goals of the independent cost review were: 

• To validate that the IPL cost estimating process is in accordance with AACE guidelines; 

and 

• To identify any recommendations for improvement. 

B&V's review included IPL's cost estimating process for all projects and an independent estimate 

verification for a representative sample set of Class 2 project cost estimates from IPL's TOSIC 

Plan. As part of the review, B&V supported IPL with the development of a uniform method and 

template for cost estimating to meet AACE Class 2, 3 and 4 guidelines for all project cost 

estimates. Class 3 and 4 estimate templates completed by IPL subject matter experts were 

reviewed by a B&V AACE certified estimator for reasonableness. B&V developed independent 

project estimates for a 5% sample of Class 2 project estimates to verify reasonableness of 

estimation and completeness of project details. 

Black & Veatch's review shows that the IPL cost estimates and cost estimating process are 
reasonable and consistent with AACE guideline classification. The level of detail IPL used to 
estimate T&D project cost estimates in its TDSIC Plan is consistent with common practice within 
the industry. The B&V Cost Estimate Review and Validation Report is included with the IPL TOSIC 
Plan as Appendix 8.6. 
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6.1 Circuit Rebuilds 
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Table 6.1.1- Circuit Rebuilds Project Overview 

Project Attribute Description 

TOSIC Activity IPL will rebuild approximately 406 miles of 3-phase, 13.2 kV overhead 
distribution lines, on 198 different circuits. 

Project Costs13 $298. 7 million -- capital expenditure. 

6.1.1 Background 
IPL owns, operates, and maintains transmission and distribution lines located throughout its 
service territory. The system is essential infrastructure for the safe and reliable delivery of 
electricity to IP L's customers. The circuit assets evaluated as part of the Circuit Rebuilds Project 
include wood poles, towers, overhead transmission conductor, overhead distribution conductors 
and underground cable. Table 6.1.2 provides a summary of the T&D circuit asset base evaluated 
as part of the Circuit Rebuilds Project. 

Table 6.1.2 - Circuit Rebuilds Project T&D Asset Base Summary 

Asset Type Units Total 

Transmission circuit miles 685 

Sub-Transmission and Primary Distribution 
circuit miles 3,580 

Overhead (OH) 

Sub-Transmission and Primary Distribution 
circuit miles 3,278 

Underground (UG) - Jacketed ONLY 

Total circuit miles 7,542 

Nearly 10 years ago, IPL developed a robust asset management framework and started collecting 
asset health and consequence information for the more critical assets base (i.e., power 
transformers and breakers). This effort has proven valuable in managing risk and deploying 
capital efficiently. As a next step, IPL contracted with BMcD to develop a Risk Model that included 

13 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year detail. 
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t"'~ ?liiJts. The Risk Model normalized risk across substations and circuits while also providing 
a methodology to efficiently allocate capital across the T&D system to maximize risk reduction.14 

The Risk Model identified high risk assets and then prioritized replacement based on risk reduced 
per dollar invested. 

IPL used the Risk Model to evaluate the circuit assets at the overhead span level and the 
underground segment level. An overhead span asset includes a pole and a span of wire connected 
at the pole up to but not including the next adjacent pole. An underground segment asset 
includes underground cable between two termination points on the underground system. IPL 
evaluated circuits at the overhead span and underground segment level using the Risk Modet to 
identify only the portion of each circuit with the highest risk. The high-risk spans and segments 
were then agregated at the circuit level and then prioritized for replacement based on overall 
risk level per mile. Table 6.1.3 shows the results of the Risk Model for the circuit assets in 2026, 
if no TOSIC investment plan is implemented. Table 6.1.4 shows the results if the IPL TOSIC Risk
Based Scenario is implemented. The counts in each box represent the number of circuit miles in 
each risk category. This was calculated using the weighted average likelihood of failure and 
consequence of failure per mile, normalized by circuit length. 

Table 6.1.3 - arcuit Heat Map 'Do Nothing' Scenario 

202& 'Do Nothiftl' Risk Profile 
Circuit Miles Count (exdudes 4kV and Unjacketed Projects) ..---,-----.. 

-g Very Hich - 5 

1 I! Hich-4 

J i Moderate - 3 
J u. Low-2 
~ Remote-1 

Total .,_ ___ ...,. ____ ..,.. ___ ...,. ____ +------
Very Low Low Moderate High 

Consequence of Failure per Mile 

1,337 miles, or 18%, in High-Risk Region. 

Total 

0 

1,337 
3,289 

2,512 

Table 6.1.4 compared to Table 6.1.3 shows the risk reduction provided by the Risk-Based 
Scenario. With a targeted approach of 406 miles of replacement on 198 circuits, a comparison 
of the two tables shows a reduction of 1,215 circuit miles out of the high-risk reduction region. 
Table 6.1.4 does indicate future investment will be needed with nearly 2,500 miles in the LoF 3 
catego.ry. 

14 See Appendix S.3 of IPt's TOSIC Ptan for discussion of the Risk Model developed by BMcD and of details regarding 
the various investments. 
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Page 30 of 237 Table 6.1.4 - Circuit Heat Map Post IPL TOSIC Plan 

't; Very High - 5 ~ 

,, ! High-4 

J i Moderate - 3 
J u. low- 2 
:I 

Remote-1 

Investment Plan Risk Profile 
Circuit Miles Count (excludes 4kV and Unjacketed Projects) 

Very low Low Moderate High Very High 

Consequence of Failure per Mile 

122 miles, or 2%, in High-Risk Region. 

Total 

0 

122 

2,520 

Figure 6.1.1 shows the annual capital investment corresponding to the risk reduction shown from 
Table 6.1.3 to Table 6.1.4. 

Figure 6.1.1- Circuit Rebuilds Improvement Capital Investment Profile 
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Ei".9.f.~ 0f1Ys1c Purposes 
The Circuit Rebuilds Project will provide resilience and hardening to the electric distribution 
system along with modernizing the system to enable distributed energy resources easier access 
to the grid. This project will also maintain the integrity and safety of the electric distribution 
system. 

6.1.3 Description of Physical Improvements 
IPL will rebuild approximately 406 miles of overhead 3-phase 13.2 kV circuit on 198 circuits. 
These circuits will be rebuilt using a standard 477 ACSR conductor which provides 13% more 
ampacity and 66% more strength than the existing 397 AAC conductor. Where existing circuits 
are in difficult access areas the Circuit Rebuilds design will attempt to relocate the circuit to 
accessible ROWs. During the execution phase, engineering teams will determine if any of the 
existing assets meet the current design standard. If they do, those assets will not be replaced as 
part of the Circuit Rebuilds Project. 

6.1.4 Benefits of Circuit Rebuilds Project 
The Circuit Rebuilds Project will provide the following benefits: 

Safety 

By replacing aged and deteriorated circuit assets IPL will be better positioned to maintain 
and operate a safe electrical system. By systematically and proactively replacing these 
assets IPL avoids the consequences associated with these asset failures. This in turn 
makes the IPL electric system safer for the public and IPL employees. 

Improved System Hardening 

Rebuilding high risk overhead spans will make the electric system stronger. Existing 
overhead spans will be replaced with stronger and taller poles and will have larger and 
stronger conductors. This means fewer broken poles and wires during weather events. 
This in turn improves reliability. 

Improved System Resiliency 

While outages will still occur during weather events, with fewer broken poles and wires 
the electric system becomes more resilient. Restoring power is quicker with fewer brok~n 
poles and wires. This in turn decreases the duration of interruptions of service, improving 
system reliability. 

Enables Distributed Energy Resources 

By rebuilding with larger current carrying capacity conductors, the IPL electric distribution 
system will be able to onboard more distributed energy resources with reduced impact 
to the electric system. As more distributed energy resources are added to the electric 
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Page 32 0t9~tem, larger current carry capacity will be needed for bi-directional load flow on the 
distribution system. 

Reduces System Risk 

The Circuit Rebuilds Project lowers overall system risk on the IPL electric system by 
lowering the likelihood of assets failing and the associated consequence of the failures. 

6.1.5 Summary 
The Circuit Rebuilds Project will enhance system reliability, help maintain system safety along 
with enabling the modernization of the energy delivery system. The combination of these 
impacts reduces the overall system risk of the electric system. 
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Table 6.2.1- Substation Assets Replacement Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs15 

IPL will replace high risk assets at 70 of IPL's transmission and distribution 
system substations. The work includes the replacement 11 power 
transformers, 560 breakers, and 60 batteries, for a total of 631 major 
substation assets. 

$248.1 million -- capital expenditure. 

6.2.1 Background 
IPL owns and maintains a large fleet of T&D substations located throughout its service territory. 
The substations are essential infrastructure for the safe and reliable delivery of electricity to IPL's 
customers. 

To manage these and other assets, over the last decade IPL has been developing an asset 
management framework and program. As part of this framework and program, IPL developed 
asset health scores to assess the condition of power transformers and breakers. Additionally, IPL 
created consequence scores for these assets. IPL deployed data collection technologies and built 
the IT infrastructure to collect, store, and assess this asset health and consequence information. 
IPL has leveraged the asset health data to target conditioned based maintenance. With this asset 
management practice in place, IPL has been able to extend the expected average service lives of 
the substation asset. 

As a next step, IPL contracted with BMcD to further develop a Risk Model that included 217 power 
transformers, 1,359 breakers, and 114 batteries for a total substation asset count of 1,690. 16 

Relevant to this Project, the Risk Model identified high risk assets and then prioritized 
replacement based on risk reduced per dollar invested. As explained below, the Substation 
Assets Replacement Project replaces the substation transformers, breakers and batteries 
identified as High Risk of failure in the BMcD modeling. 

Table 6.2.2 shows the results in 2026 of the Risk Model for the substation assets if no TOSIC 
investment plan is implemented. Table 6.2.3 shows the results of the Risk Model if the IPL TOSIC 

15 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
16 See Appendix 8.3 of IPL's TOSIC Plan for discussion of the Risk Model developed by BMcO and of details regarding 
the various investments. 
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Rfiif~~3led Scenario is implemented. The counts in each box represent the number of assets 
with the associated likelihood and consequence of failure. Table 6.2.2 shows, 19 percent of the 
substation asset base is in the high-risk region (outlined in red) where assets have a high and very 
high likelihood of failure with a high and very high consequence of failure. 

Table 6.2.2 - Substation Heat Map in 'Do Nothing' Scenario17 

2026 'Do Nothing' Risk Profile: Asset Count 

-g Very High - 5 

g ; High-4 

&. = Moderate - 3 
= ·-----J u. Low-2 
::i 

Remote-1 

Very Low-1 

290 assets, or 19%, in High-Risk Region. 

Table 6.2.3 - Substation Heat Map in IPL TOSIC Scenario11 

0 Very High - 5 

-a ! High-4 

J .: Moderate - 3 =;!i-----J Low-2 

::i Remote - 1 

2:026 Investment Plan Risk Profile: Asset Count 

Verylow-1 

O assets, or 0%, in High-Risk Region. 

Total 

134 

160 
479 

236 

Total 

1 

1 

186 
271 

Table 6.2.3 shows the risk reduction provided by the IPL TOSIC Scenario. Table 6.2.3 shows no 
assets in the high-risk region and only 2 low consequence assets with a high or very high 
liketihood of failure. Additionally, the table indicates continuous future investments will be 
needed. For example, over time assets in the moderate LoF category will move into the high-risk 

17 This is a modification of Figure 1-2 from the Burns & McDonnell Report to exclude the 4 kV conversion and remote 
end brHker assets. 
18 This is a modification of Figure 5-8 from the Burns & McDonnell Report to exclude the 4 kV conversion and remote 
end breaker assets. 
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f~g1d~~f~P7L's strategy to manage the risk of the 188 assets is continuous monitoring of asset 
health data and preventive maintenance. Figure 6.2.1 shows annual capital investment 
corresponding to the risk reduction show from Table 6.2.2 to Table 6.2.3. 

Figure 6.2.1- Substation Assets Replacement Capital Investment Profile19 
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6.2.2 TDSIC Purposes 

2020 2021 2022 2023 2024 2025 2026 

This Substation Assets Replacement Project meets TOSIC purposes in two ways. The key purpose 
is to address aging substation infrastructure by targeting capital on high risk substation assets. 
By proactively replacing high risk assets IPL will improve safety and system performance. By 
replacing the identified high-risk assets with new modern equipment, IPL will move to a more 
enabled and modern electric system. 

6.2.3 Description of Physical Improvements 
The Substation Assets Replacement Project includes replacement of 11 power transformers, 560 
breakers, and 60 batteries at 70 different substations. Of these replacements, 477 of the 560 
breakers are metalclad medium voltage switchgear type and the remainder being open air 
breakers. The replacements will be performed over a seven-year period. See Appendix 8.7 for 
year by year project detail. 

19 Adaptation of Figure 5-7 of the Risk Model Report to exclude circuits, remote end breaker and relays, and 4 kV 
conversion. 
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6".,.zr 0f32J1iefits 
This Substation Assets Replacement Project will provide various benefits as described below: 

Reduce Substation System Risk 

The substation assets identified for replacement by the Risk Model will improve overall 
system performance and reduce risk by making substations more safe, reliable and 
efficient while modernizing the grid. 

Replaced Assets Will Be Modernized 

Breakers - Breakers will be replaced with newer technology. The new breakers will have 
higher fault current interrupting and increased load current carrying capabilities with 
microprocessor relaying. Breakers that are part of metal clad switchgear replacement will 
be equipped with remote racking. The new microprocessor-controlled relays provide 
advanced protective schemes capabilities, system event forensic information and 
advanced monitoring and control of the breaker. 

Power Transformers - New power transformers will be equipped with continuous Gas 
Analysis monitoring. This monitoring provides higher resolution on the health of the 
power transformer allowing IPL to take corrective action sooner, avoiding potentially 
damaging the transformer. 

Station Battery - New station batteries will have increased capacity for operating digital 
relays. They will be equipped with improved protections schemes and have continuous, 
hydrogen monitoring. 

Reduced Maintenance Cycles - The new modern substation equipment has longer 
durations between maintenance cycles relative to the existing equipment. 

6.2.5 Summary 
The Substation Assets Replacement Project replaces the highest risk substation assets in IPL's 
energy delivery system. By replacing and modernizing IPL's assets in this category, IPL will 
enhance its ability to operate and maintain the Bulk Electric System and the distribution system 
more safely and reliably. These substation improvements play a major role in reducing IPL's total 
system risk. 
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6.3 XLPE Cable Replacement 

Table 6.3.1- XLPE Cable Replacement Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs20 

IPL will replace or extend the life of approximately 3.6 million feet (686 
miles) of existing Cross-Linked Polyethylene (XLPE) type cable that serves 
predominately residential distribution service areas. Existing XLPE type 
cable will be tested to determine whether it is capable of being injected 
with a healing fluid to extend its life 25 years. If the cable is not able to be 
injected it will be replaced with a longer life Ethylene Propylene Rubber 
(EPR) type cable. 

$86.2 million -- capital expenditure. 

6.3.1 Background 
The XLPE type cable is predominately buried within utility easements, underneath streets, alleys, 
sidewalks, and backyards. The cable has an exposed neutral conductor wound overtop a 
protective semi-conducting shield that covers the electrical insulating material. Since its initial 
installation, the XLPE cable has been prone to premature failure due to insulation break down 
from water exposure. As such, this cable has a poor performance record on the IPL distribution 
system. XLPE cable failures cause customer power outages and costly emergency repairs. 

High failure rates of XLPE type cable is a utility industry issue not unique to IPL. Utility best 
practices for addressing the high failure rates of XLPE type cables can be described as a two
tiered approach. First, the cable is assessed to determine if it can be injected with a healing fluid 
that enables the XLPE insulation to regain its strength. If the cable can be injected, the healing 
fluid extends the life of the cable 25 years at a much lower cost than replacing the cable. 21 

Second, if after the assessment the cable is determined not to be a candidate for injection, the 
cable is replaced. 

IPL has been using this two-tiered approach to address XLPE failure rates since 2011. From this 
experience XLPE has seen a cable injection rate of 40%, meaning that after the assessment, 40% 
of the cable is capable of being injected, avoiding the higher cost replacement alternative. This 
acceptance rate is used to calculate the overall cost of the XLPE Cable Replacement Project. 

20 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
21 For further information on injection of cable to extend its life see http://www.novinium.com. 
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ftjtarl1J!1- High Failure Rate XLPE URD cable FittJre 6.3.2 - New EPR cable with 45-
50-year life 

6.3.2 TOSIC Purposes 
The XLPE <:able Replacement Project meets TOSIC purposes by improving reliability to customers 
served from the cable targeted for injection or replacement. The replacement cable is a modern 
cable design using EPR insulation that has a life expectancy of 45-50-years. The EPR replacement 
cable will provide long term reliability during this period. Fewer cable failures also means less 
time spent locating and isolating faulted sections of cable, reducing operational costs. Fewer 
faults result in improved safety because there will be fewer excavations associated with faulted 
cable repairs, often in difficult field conditions. 

6.3.3 Description of Physical Improvements 
IPL has knowledce of the specific locations of the high failure rates on existing XLPE cable from 
its outage management system. In the first years of the plan, high priority areas with elevated 
failure rates will be targeted. Along with the high priority targeted approach, IPL will address 
cable injection/replacement from a system wide review of the remaining service territory to 
avoid future failures from occurring. 

For cable replacement, IPL will use horizontal directional boring methods alone with hydro-vac 
trucks for pot holing. Open excavations will be kept to a minimum. These methods are 
recognized by Common Ground Alliance (CGA) as best practices in the utility industry. 

6.3.4 Benefits 
The following benefits are associated with this XLPE Cable Replacement Project: 

Reliability Improvement 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Page 49 of 24 7 
IPL Attachment BJB-2 (Public) 
Page 39 of 88 

Exhibit A 
Page 39 of 237 

By replacing or injecting 3.6 million feet of XLPE cable, IPL will experience fewer 
permanent fault conditions. This will improve customer reliability by lowering the 
number of outages experienced. 

Less Unplanned Work 

Reducing cable faults reduces the need to dispatch qualified electrical workers and 
equipment to restore power. 

Safety 

Because there will be fewer field repairs, IPL employee and public safety risk is improved. 

Risk Reduction 

Replacement of the XLPE cable with new EPR cable lowers the risk on the distribution 
system and is part of the overall risk reduction score calculated by the Risk Model. 22 

6.3.5 Summary 
IPL's XLPE Cable Replacement Project identifies deteriorated XLPE cable on the electric 
distribution system and replaces or injects it. This Project will improve service reliability for 
customers served directly from the circuits with XLPE cable. 

22 See IP L's TDSIC Plan Appendix 8.3 for Risk Model Report. 
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6.4 4 KV Conversion 

Table 6.4.1- 4 kV Conversion Project Overview 

Project Attribute Description · 

TOSIC Activity 

Project Costs24 

IPL proposes to convert its remaining 4 kV general distribution circuits23 

and associated infrastructure to 13.2 kV. The current 4 kV system serves 
approximately 14,420 residential and small commercial customers in the 
north and northeast side of the Indianapolis downtown. 

$92.0 million - capital expenditure. 

6.4.1 Background 
Approximately 14,420 (3%) of IPL's residential and small commercial customers are served by 
IPL's increasingly obsolete 4 kV distribution system. The 4 kV system was installed during the 
1940s and 50s. At the time, it was a reliable and cost-effective distribution primary voltage 
standard. Portions of the service area served by the 4 kV system are experiencing a revitalization 
of residential and commercial properties. Over the last three decades, IPL has converted most of 
the 4 kV system, upgrading it to the current standard 13.2 kV primary voltage. When the 4 kV 
load is converted to 13.2 kV it is tied into a larger distribution network with many different paths 
for service restoration. The remaining 4 kV system is isolated from the broader 13.2 kV system. 
The isolation of the 4 kV system combined with condition of the substation and distribution 
equipment puts the load served from the 4 kV system at an increased risk of sustained outages. 

6.4.2 TOSIC Purposes 
The initiative aligns well with TOSIC purposes of safety, reliability and system modernization. IPL 
will address these criteria by eliminating an increasingly obsolete portion of its distribution 
system that is challenging to maintain. Many spare parts for the 4 kV substation equipment are 
no longer available. Converting the existing 4 kV circuits to 13.2 kV operation modernizes the 
electric distribution system to standard equipment used throughout the IPL system. Also, 
converting the 4 kV system to 13.2 kV operation will provide the needed capacity required for 
the neighborhood revitalization and contribute to local and regional economic development. 

23 The industrial customers receiving service at 4 kV are isolated from the general distribution 4 kV system and are 
not included in the TOSIC 4 kV Conversion Project. 
24 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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IPL proposes to convert its remaining 4 kV distribution circuits, which serve the north and 
northeast side of the Indianapolis downtown. The approximate boundaries of the impacted area 
are 1-65/1-70 loop on the south, Boulevard Pl. on the west, 38th St. on the north and Arlington 
Ave. on the east. This area measures at approximately 15 square miles and is depicted in Figure 
6.4.1 below. 

filure 6.4.1- 4 kV Conversion Project Area {"' 15 square miles, 14,420 customers) 

The project work involves the following: 

• IPL will rebuild 45 4 kV distribution circuits -- representing 393.5 conductor miles. These 
circuits will be built to today's 13.2 kV standards. 

• Sixteen 34.5/4 kV substations will be retired. 

• IPL wiU construct a new 138/13.2 kV substation to provide the needed circuit capacity for 
the proposed 4 kV conversion and to provide capacity for future growth. The new 
substation required for the conversion of the 4 kV load to the 13.2 kV system is considered 
under the Deliverability - Substation Design Upgrades portion of the plan. 

6.4.4 Benefits 
Conversion of the 4 kV system has the following benefits for the IPL system and IPL customers. 
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Page 42 0 ftdplacing Obsolete and Aged Equipment 

The remaining 4 kV system obsolete and is difficult to maintain. Converting the 4 kV 
system to 13.2 kV operation will bring the system up to current design standards and will 
allow for a common single voltage distribution network. 

More Efficient Distribution Voltage 

Converting the 4 kV system to 13.2 kV operation allows more load to be served in the 
area. The 13.2 kV system can deliver over three times the amount energy as the 4 kV 
system can with the same facilities in place. Also, line losses at 13.2 kV are nine times less 
than they are at 4 kV. 

Incorporates the 4 kV Isolated Load Into the 13.2 kV System 

Converting the 4 kV system to 13.2 kV operation provides access, to the existing 
customers served from the 4 kV system, to the larger 13.2 kV network that provides 
enhanced switching capabilities for outage contingencies and more interconnection 
opportunities in the future. 

Retire Sixteen 4 kV Substations 

By converting the 4 kV load IPL will be able to retire 16 old 4 kV substations and combine 
them into one new modern 13.2 kV substation. 

6.4.5 Summary 
In summary, the 4 kV Conversion Project addresses an important yet persistent pocket of aging 
infrastructure, which is experiencing increasing reliability and operational concerns as it ages and 
deteriorates. The conversion to 13.2 kV supports economic development and provides system 
modernization benefits such as maintenance efficiency, improved safety, performance risk, and 
line loss reduction. 
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Table 6.5.1- Tap Reliability Improvement Projects Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs25 

IPL will improve reliability on distribution overhead fused tap lines that 
underperform. System improvements on identified tap lines will be 
achieved through conversion to underground, equipment replacement, 
reconfiguration and other methods. This Project will substantially improve 
the reliability for IPL customers served by the identified tap lines. 

$76.5 million -- capital expenditure. 

6.5.1 Background 
Utility primary distribution circuits consist of main line feeders with numerous lateral lines that 

are tapped from the main line. These tap lines often serve a small portion of customers and have 

fuses to isolate each tap line from the main feeder. The fuse disconnects the tap from the main 

line feeder and limits the customers without power to only those on the tap line when faults 

occur on the tap line. Some overhead tap lines experience a higher number of interruptions due 

to adverse weather and interference caused by the surrounding environment such as animals, 

equipment, and trees. Customers on these taps generally experience more power outages than 

other IPL customers. These overhead taps generally serve older, established residential 

neighborhoods. Further, years of gradual fence placement, vegetation growth, and other 

development often make these overhead taps difficult to access. Difficult access increases repair 

difficulty, potentially extending the duration of interruptions when they occur. 

Each tap is unique having a different mix of outage causes, configuration and physical condition. 
Reliability can. be improved by identifying and assessing taps with a higher number of outages 
and implementing measures to improve the tap line performance. 

6.5.2 TDSIC Purposes 
Consistent with TOSIC requirements, this is a distribution project to improve reliability and safety. 
The primary purpose is to reduce the number of sustained outages on poor performing overhead 
fused taps. The project improves safety by reducing the potential for interference with the 7.6 
kV overhead lines. The project also reduces line repair and clearance costs. 

25 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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Every 12 months, IPL will select a candidate list of tap lines based on the previous 36 months of 
historical performance for number of events and impact on customers. IPL will evaluate 
improvement options and generate a list projects to be worked for the following year. For TOSIC 
Plan Year 1, twenty improvement projects have been identified based on this criterion at an 
estimated cost of approximately $10.5 million. For the remaining six plan years, approximately 
$10 million has been allocated to address tap lines and the specific improvements will be made 
based on historical performance as noted above. Taps with the worst performance will naturally 
have the higher priority. Reliability improvement treatment will be applied as appropriate to all 
lines downstream from the selected tap point. 

IPL will use a variety of methods to improve reliability on these tap lines. Some will have 
replacement of older equipment such as cross arms, self-protected transformers, surge arresters 
and insulators with new equipment. A few may be reconfigured to reduce exposure. Many 
overhead taps will be converted to underground. 

For those fused taps that are candidates for converting from overhead facilities to underground, 
IPL will find suitable routes for the cable and find appropriate transformer service locations. 

6.5.4 Benefits 
IPL's Tap Reliability Improvement Projects targets taps prone to reoccurring outages. Because 
this Project addresses the underlying outage causes this Project provides reliability benefit for 
the affected overhead taps. 

Safety 

Overhead taps that are converted to underground reduce the potential for the overhead 
facilities to be exposed to environmental factors, such as animals, public, and trees. Also, 
replacing older equipment reduces the probability of failure. 

Reliability 

IPL customers on these tap lines will see a significant improvement in reliability. For 
example, consider the work plan for 2020. The twenty tap lines in the 2020 plan cause 59 
outages per year with an average duration of 8.9 hours per event. They account for 331 
outage incidents for years 2016, 2017, and 2018. On average, about 75% of the outages 
caused by these tap lines will be eliminated. 

Direct Repair and Maintenance Savings 

Overhead tap outages are expensive to repair and contribute significantly to expenses. 
On average the cost per incident is about $3,000. This generates future direct savings of 
over $331,000 per year assuming an 75% improvement. The estimated future savings for 
line clearance is $43,300 per year. 
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Frequent long-duration outages are a major source of dissatisfaction and complaints. 
This project will significantly improve the experience of customers that have historically 
been most impacted by these types of outages. 

6.5.5 Summary 
In summary, IPL's Tap Reliability Improvement Projects satisfies TOSIC requirements. It improves 
safety and reliability. It offers substantial reliability value to customers and will reduce upward 
pressure on operating costs which would otherwise be expected to increase as facility failures 
increase. 
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6.6 Meter Replacement 

Table 6.6.1- Meter Replacement Project Overview 

Project Attribute · Description 

TOSIC Activity 

Project Costs26 

IPL will replace approximately 350,000 residential and small commercial 
single and three phase electric meters over a five-year period beginning in 
2020. The planned deployment rate is approximately 5,833 per month. 

$55.9 million -- capital expenditure. 

6.6.1 Background 
In 1997, IPL began moving toward an Automatic Metering Reading (AMR} system. This 
represents a first generation of meter automation but today it is a legacy system. IPL 
implemented the AMR technology by retrofitting its existing electro-mechanical meters with an 
AMR communication module. The AMR module counts meter dial rotations and then 
communicates this information to collectors in a one-way communications mode. The AMR 
communications module was installed with an expected average service life of 20 years. As a 
practical matter, this means that some meters will fail before 20 years while others will continue 
operation to or beyond the 20-year mark. 

In 2013, IPL began to upgrade the AMR network to accommodate Advanced Metering 
Infrastructure (AMI) meters. The AMI meter is much different than the AMR meter, as the 
communications is integral to the meter (versus the AMR retrofit approach), and it comes 
equipped with a connect/disconnect switch and other advanced metering functions (like voltage 
measurement). The AMI migration effort began with an update to the communication system to 
enable it to read both types of meters. This prudent investment laid the foundation for 
transitioning to the next generation of automated meter technology as the AMR technology 
reached the end of its useful life. 

By 2013, IPL was experiencing an increase in AMR communication module failures. With an 
updated meter communications network in place, IPL started swapping failing AMR-equipped 
meters with an AMI meter. IPL's recent practice has been to change the meter when it failed and 
when the site was visited for another purpose, such as a "last read" trip meter read when a 
residence was being transferred to a new owner. Because these meter swaps are reactive in 
nature and the timing or location of their occurrence cannot be predicted, the AMI meters are 

26 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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~e~tfJr°Ja:Yhroughout the IPL service territory. As of December 31, 2018, 144,000 of IP L's original 
AMR meters are now AMI-equipped. 

Since 2013, the average annual AMR-equipped failure rates have doubled from less than 1% in 
2013 to over 2% in 2018. The increasing failure rate reflects the AMR modules reaching or 
exceeding the expected average 20-year service life. To put perspective around meter failures, 
during the last two weeks of October 2018, IPL detected 360 AMR-equipped meters failed to 
communicate with the network and thus required a replacement on an expedited basis. An 
emergent increase in the work load like this presents challenges and inefficiencies. 

As the AMR population ages and the number of meters exceeding the 20-year expected service 
life grows, IPL reasonably expects the AMR failure rate will increase beyond 2018's 2% level. The 
increasing failure rate poses a risk to the operation of the distribution system and the customer 
experience. Addressing this increasing risk in a proactive manner is more efficient than 
addressing it through reactive, unplanned trips. The proactive replacement of the remaining -
AMR meters as part of the TOSIC Plan mitigates the risk of AMR failures and allows the 
operational and other benefits of AMI technology to be secured in a timely manner. 

6.6.2 TOSIC Purposes 
This Meter Replacement Project meets TOSIC purposes in several ways. By proactively 
completing the migration to advanced metering, IPL will modernize its electricity delivery system 
and provide operational and other customer benefits while avoiding the negative effects of the 
increasing AMR-equipped meter failures. 

The Meter Replacement Project will improve safety. With AMI meters, IPL is able to more safely 
connect, disconnect and reconnect customers (without, for example, entering customer back 
yards). Field trips- and related vehicular travel -will be reduced significantly. Theft and tamper 
circumstances (involving theft of power, usually in unsafe ways) can be more quickly detected 
and resolved. 

The completion of the AMI migration will improve the IPL distribution system operation and 
reliability. For example, meter-provided equipment loading diagnostics will allow IPL to 
proactively detect potential equipment malfunctions, such as transformer overloads. AMI will 
also improve IPL's outage response capabilities in response to isolated incidents, (also known as 
"blue sky" "single lights out" conditions) as well as during major storm outage conditions. 

6.6.3 Description of Physical Improvements 
IPL will procure, test, program and install approximately 350,000 advanced, two-way 
communicating single phase and three phase meters from a leading meter manufacturer. These 
meters will be deployed to IPL's residential and small commercial customers using existing 
processes already in place. 
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IPL made the prudent decision to enable its network to read AMI meters for the purposes of 
migrating from AMR to AMI, which provides the next generation of automation benefits as 
described below: 

Engineering and Distribution System Operational Benefits 

AMI improves the utility with new monitoring and diagnostic tools, which help the IPL 
distribution engineers manage the grid more effectively. For example, the AMI meters 
provide the means to monitor the health of electric power distribution network 
equipment (such as transformers, capacitor banks, electrical connections, voltage 
conditions, power harmonics). 

AMI, for example, can help IPL verify meter wiring configurations, can help predict 
distribution transformer loading (and potential for overloading and therefore the risk of 
damage), and can monitor voltage sags and swells with changing circuit conditions. This 
type of information helps the distribution engineer address circuit problems proactively 
and leads to improvements to the customer's power quality and reliability. 

Finally, deployment of the AMI meters will facilitate the interconnection with customer 
sited Distributed Energy Resources ("DER") such as electrical vehicles, solar and wind. 

Distribution Outages Benefits 

AMI meters also provide significant benefits to outage management functions. The 
meters' 'last gasp' notices (upon loss of power) and restoration signals {when power is 
restored) provide valuable information to IPL's Outage Management System {"OMS"). 
This improves IPL's ability to understand the extent of outages and manage the 
restoration work during major outage events. The signals integrated into the IPL OMS 
improves service reliability, and greater levels of customer satisfaction. 

Avoidance of AMR-related Meter Failure Costs and Risks 

As stated above, by proactively replacing the AMR-equipped meters, IPL mitigates the 
increasing risk of AMR meter failure. Furthermore, as the level of failures grows, the 
complexities of managing the war~ also increases, particularly when the emergent work 
must be addressed within a compressed timeframe. There are cascading impacts as the 
level of urgent repair work grows and other routine work is deferred to allow the 
emergent work to be addressed. 
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IPL experiences a certain volume of field trips to AMR-equipped meters due to age-related 
failure and poor performance. The AMI system performs to a higher level of performance 
across the communications network and as part of the meter itself. Therefore, the 
number of meter maintenance field trips is expected to decline with fully implemented 
AMI. This cost will be reduced with AMI because this system is known generally to achieve 
a higher degree of monthly and daily read reliability and this is IPL's experience to date 
with its AMI system. 

Reduced Field Trips for Disconnect and Reconnect Purposes 

The AMI meter is equipped with an internal switch that can be activated and controlled 
over the communications system. Therefore, IP L's expansion of AMI meters will increase 
the automation of the distribution system and can reduce field meter service-related trips 
involving the disconnection and reconnection of meters. These may include trips when a 
customer is moving into or out of a residence. IPL also makes trips to the customer 
location to disconnect service for nonpayment and related reconnection of service once 
payment is made. The AMI automation can improve the efficiency of this process and 
lead to reductions in operating costs. The automated switch allows the field 
representative to perform the work more safely and quickly, thus making the trip more 
efficient. A reduction in the nature and number of site trips is expected to reduce the 
ongoing cost of this work. While IPL will continue to comply with IURC regulations 
regarding the disconnection to service, based on current field trip activity levels, IPL 
estimates that it will be able to re-assign six Metering Division field technicians to other 
responsibilities once AMI is fully installed. 

It should be noted as well that these reductions in field trips reduce Metering Division 
costs for support equipment, vehicles, fuel, uniforms and other supplies. Also, of 
relevance is the improvement in safety to the customers and IPL's field workers who are 
no longer required to enter backyards and other locations to secure a last billing read or 
physically disconnect the meter. 

Customer Care Benefits 

AMI provides numerous benefits in the support of many customer care functions. AMI 
meter data is more granular than what is provided across the AMR meter network. With 
AMI, meter reads are available at daily, hourly, and sub-hourly levels of detail. This 
granular consumption information can help IPL's customer care agents assist customers 
more effectively when they inquire about their electricity use patterns and bills. This in 
turn should support ongoing customer satisfaction with their service. 
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Page 50 °TWJ improved and more granular meter data also provides the foundation for customers 
to have better information about their energy use patterns and energy efficiency efforts. 
The two-way communications capability of the AMI meter system means that the IPL can 
automate the service reconnection process and thus allow timely (~ < 1 minute) 
reconnection of service following notice of bill payment. This can r2duce the need for the 
customer to call the customer care center to inquire as to when service will be restored 
and thus reduce customer inconvenience {as the customer is provided with a fast 
fulfillment and restoration of the service upon payment). 

Because IPL can remotely 'ping' the AMI meter, customer care representatives can often 
help a customer determine the power status of the meter. Customers sometimes call IPL 
inquiring about the loss of power in their homes, and this information can help 
troubleshoot whether the loss of power is on the customer-side {where the customer is 
responsible for arranging an electrician to troubleshoot the issue) or utility-side of the 
meter {where IPL is responsible for resolving the issue). This allows the customer to be 
informed of the nature of the service issue and avoids the cost of and time associated 
with an unnecessary field trip if the loss of power is on the customer side of the meter. 

The completion of the AMI system will provide the foundation for new customer benefits which 
facilitate the provision of electricity to new and emerging technologies. The benefits of AMI 
justify the Meter Replacement Project when considering the full extent of AMI technology and 
the avoidance of AMR meter failure risks (as the AMR population ages, failure rates increase). 
Accelerating deployment of AMI in accordance with the Meter Replacement Project allows 
overall AMI benefits to be achieved sooner than the existing normal replacement plan. Further 
benefits are quantified in the below table. 

Table 6.6.2 - AMI Meter Acceleration Benefits 

AMI Meter Deployment 
Estimated Benefits Achieved Sooner with an Accelerated Plan 

Description Benefits 

Accelerated Reduction in Metering Personnel $ 3,394,417 

Savings Associated with Programmatic Replacement 
$ 11,550,000 

{Contractor dedicated to pro-active replacement) 

Cost Reduction in Visits for Reconnects $ 2,662,200 

Net Benefits of Accelerated Plan $ 17,606,617 
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In summary, IPL's Meter Replacement Project mitigates the risk of a reasonably expected 
increase in urgent meter replacements due to failed or failing AMR meters. The Meter 
Replacement Project enables the delivery of system operational and engineering benefits as well 
as customer care benefits made possible through the operation of an advanced metering 
network. 
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D.7 LBD Secondary Network Upgrades 

Table 6.7.1- CBD Secondary Network Upgrades Project Overview 

Project Attribute Description · 

TOSIC Activity 

Project Costs27 

IPL will relocate targeted manhole and duct bank facilities, replace 15 kV 
feeder cables, 208 V network protectors and network transformers and 
install vault monitoring technology. IPL also plans to enhance the network 
System Controls and Data Acquisition ("SCADA") system and expand 
Distributed Temperature Sensing ("DTS") technology and add Distributed 
Acoustic Sensing ("DAS") technology to assist in monitoring and responding 
to potential network events. The combination of upgrades, rebuilds and 
replacement of equipment will improve safety, reduce the likelihood of 
network events and enhance operations. 

$39.0 million -- capital expenditure. 

6.7.1 Background 
The IPL underground secondary network is a complex system of transformers, network 
protectors and control equipment. This complex system is interconnected by primary, secondary 
and communication cables which are routed through underground duct lines, manholes and 
vaults. The secondary network is contained within a "Mile Square" area and is geographically 
located between North, South, East and West Streets in the Central Business District (CBD). There 
are approximately 625 miles of duct lines, 1,214 manholes and 140 network vaults in the 
secondary network area. 

The environment in which the IPL underground secondary network operates consists of multiple 
underground utilities, city infrastructure and confined spaces making maintenance and 
construction difficult. The challenges in operating and maintaining a secondary network are: 

1.) known utility conflicts - coordination between IPL facilities with other utility facilities. 

2.) unknown utility conflicts - uncertainty of where other utility and obstructions are located. 

3.) limited public right-of-way- limited real estate with multiple utilities and other services. 

27 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.8 for cost estimates 
and year by year project detail. 
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PageLfl 0 tti3d'rdination of work with planned city events- avoiding disruption for high profile events 

5.) coordination of work in a vibrant city center- reducing impact on pedestrians, traffic and 
normal activities. 

6.) aged infrastructure and equipment. 

6.7.2 TOSIC Purposes 
This CBD Secondary Network Upgrades Project meets TOSIC purposes in several ways. By 
replacing aged assets and relocating targeted assets away from existing heat sources within the 
secondary network, IPL will improve public and employee safety, reduce the likelihood of system 
events, and modernize a critical utility system in the heart of the city and thus support economic 
development. 

6. 7.3 Description of Physical Improvements 
Targeted improvements in the CBD Secondary Network Upgrades Project are: 

• Relocate and/or rebuild manhole and duct lines 

• Replace 15 kV feeder cables 

• Replace 208 V network protectors 

• Replace network transformers 

• Expand DTS technology 

• Add DAS technology 
• Enhance and expand Network SCADA capabilities 

Implementation of proposed improvement plans, and system modernization is expected to 
better predict asset replacements before failure occurs, therefore reducing frequency of facility 
failures. The construction will occur over seven years with different components of the plan 
being spread systematically over the plan years to ensure workability and constructability in the 
CBD. 

Relocate and/or rebuild manhole and duct lines 

The Plan includes the relocating and/or rebuilding of (45) manholes and approximately 3,791 feet 
of duct line. Duct lines and manholes deteriorate over time due to water runoff from buildings 
and sidewalks. These conditions are not unique to IPL's secondary network system. Replacing 
duct lines and manholes is challenging. Digging beneath downtown streets may uncover 
obstacles that are difficult to remove or require an alternate route to be taken. Certain existing 
infrastructure locations are exposed to risk if left in place (e.g., elevated thermal conditions). 
Rebuilding or replacing manholes that are small (barrel brick design) will provide more working 
space for employees who enter them. Manholes targeted for replacement are cramped, have 
dirt floors with little or no room to work. Newer manhole designs will allow for worker 
movement and better organization of equipment for ease of access, worker safety and efficiency. 
Larger manholes also provide space for air circulation to help reduce exposure to combustible 
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iffiii?f Afio, through the strategic replacement and relocation of aged facilities away from 
underground heat sources there will be less likelihood of cable damage due to the damaging 
effects of heat. High heat conditions can rapidly deteriorate cable and infrastructure which can 
lead to a cable failure or breakdown of infrastructure. 

Fi1ure 6.7.1-Two-Year-Old Cable Dama1ed by External Heat Source 

Replace 15 kV cable 

The Plan includes the replacement of approximately 48,609 feet of 15 kV primary feeder cable. 
Replacing poor performing 15 kV cable will reduce primary cable failure. Like many utilities, IPL 
installed XLPE cable on many of its primary feeders. The material used in the manufacturing of 
XLPE begins to breakdown prematurely, creating hair-line cracks in the insulation. This effect 
known as "treeing" allows water and containments into the cable which eventually leads to 
failure. As this type of cable fails in the IPL secondary network it is replaced with Okonite 
Okoclear and General Cable PowerNet cables. Proactively replacing the remaining XLPE cable in 
the secondary network will remove a known poor performing asset from the system. Also, 
improved public safety will be gained through the installation of low smoke low combustion 
primary and secondary cable. IPL will replace targeted primary and secondary cables with 
Okonite Okodear (primary) and General Cable PowerNet (secondary) to help reduce exposure to 
combustible gasses. 

Replace 20& V network protectors and targeted transformers 

IPL will replace twenty-nine 208 V network protectors and thirty-two network transformers. 
Existing transformers and 208 V netwoi'k protectors have been in operation for decades and sit 
in an underground environment. Even with routine maintenance programs some conditions and 
stresses are not easily detectable. Mechanical equipment operates, wears down over time and 
becomes less reliable. IPL replaced and upgraded 480 V network protectors to provide a safer 
work environment for employees. Replacing targeted transformers and 208 V network 
protectors will upgrade this part of the network system providing improved safety to employees. 
The new 208 V network protectors will be equipped with an Arc Flash Reduction Maintenance 
System (ARMS) and a "Stacklight" to indicate the breaker status and ARMS activation. These 
features will aide in reducing exposure to arc flash potential when working on a network 
protector. 
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Modernization of the CBD will include expanding DTS by three fiber routes (approximately 10,000 
feet of fiber per route) and adding four routes of DAS technology (approximately 32,000 feet of 
fiber per route). The innovative technologies helping IPL to modernize the secondary network 
system are the DTS and DAS systems. These technologies enable IPL to monitor conditions in 
real-time, pin-point problems and dispatch crews or contact other utilities to evaluate the 
situation. With fewer secondary network events there will be less overtime expense, fewer cable 
repairs that become weak points on a circuit and less stress on network equipment from high 
fault currents. The addition of the DTS routes will cover 100% of the infrastructure which 
currently cohabitates with heat sources. 

DTS 

DTS can alarm and locate high heat conditions using fiber optic technology to sense 
temperature changes (e.g., steam leaks, cable arcing) in duct lines and manholes. Being 
alerted of these abnormal conditions allows IPL to respond and act to limit or prevent 
damage to network facilities. Traditional cable fault locating can damage cable as a high 
DC voltage is applied across the cable to produce a high current and generate a loud 
"Thump" sound to be detected by field crews. Using DTS and DAS technology (discussed 
below) can help identify trouble areas and limit the need to thump cable. 

DAS 

DAS technology also uses fiber optics to listen and pinpoint sound. With the installation 
of DAS technology, this system will monitor audible disturbances that occur when 15 kV 
cables fail and locate the audible disturbance on a mapping system. The current method 
of locating cable failures can often take several hours and can degrade cable depending 
how long the failure locating process takes. In 2018, a proof of concept installation of the 
DAS system was successful and determined to have merit. 

Enhance CBD Secondary Network System - SCADA System 

The IPL plan includes installing (57) VaultGards, (114) water detection devices and (14) RTUs. As 
part of the vault monitoring technology plan IPL will enhance and expand CBD secondary network 
SCADA capabilities by adding Remote Terminal Units (RTUs), VaultGards (communication 
platform) and water level detection. Currently one VaultGard may serve as a communi~ation 
platform for multiple network vaults making it difficult to trouble-shoot problems and less 
reliable as the connection between vaults is with twisted copper-pair wires. Adding VaultGards 
to each vault with fiber optic cable between vaults will reduce connection problems and increase 
the scan rate across the system allowing data to be transmitted faster. The network SCADA 
system will also incorporate water level detectors in each vault bay. This vault monitoring 
technology will provide notification to IPL operators that critical water levels are approaching; an 
alert system which does not exist today. 
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~9!.zf 0tfJhefits 
The CBD Secondary Network Upgrades Project has many benefits for the IPL system and IP L's 
customers. 

Safer and Better Organized Manholes 

Considering the network infrastructure, some manholes are very small, barrel brick 
design, and limit accessibility due to the manhole size. Rebuilding these manholes will 
not only increase the size but will also allow for the installation of modular splices and 
racking systems that will improve the efficiency and safety of work being performed in 
the manhole. 

Replacing Aging Infrastructure 

Enhancements and upgrades to secondary network material and equipment will reduce 
the average age of system components within the secondary network system. This will 
help to make the overall secondary network system more robust and resilient to system 
conditions and continue to provide uninterrupted data during network events. 

Performing at Expected Levels of a Major US City 

Continued reliability in the secondary network will build value with businesses and 
confidence with customers and key stakeholders such as the Indiana Utility Regulatory 
Commission (IURC), Indianapolis Convention and Visitors Bureau (Visitlndy), City 
Government and the Capital Improvements Board of Marion County (CIB). 

Modernizing Critical City Utility Infrastructure 

IPL is applying advanced technologies to the CBD secondary network for increased 
intelligence of the health of the system, improved operational capabilities and better 
monitoring and control. The secondary network serves the central business district that 
drives the economy of Central Indiana. Indianapolis hosts multiple major sporting events 
and conventions for millions of visitors annually. Modernizing the CBD secondary network 
system will allow Indianapolis to continue to drive the growth of central Indiana. 

6.7.5 Summary 
Investing in a plan to modernize, upgrade, rebuild and replace facilities in and supporting the 
secondary network system will improve safety, reduce network events and enhance operations 
of the CBD secondary network. This project will allow IPL to better manage, operate and maintain 
the critical infrastructure that provides electricity to and supports economic development in the 
City of Indianapolis area. 
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Table 6.8.1- Static Wire Performance Improvement Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs28 

This Project will replace approximately 84.3 miles of static wire on IPL's 138 
kV transmission system with standard Optical Ground Wire (OPGW). 

$62.1 million -- capital expenditure. 

6.8.1 Background 
Most overhead transmission lines are designed with a grounded wire at the top of the supporting 
structures above the phase conductors. This wire, commonly referred to as the "static wire" or 
"shield wire", is designed to protect the phase conductors from direct lightning strikes by 
directing the lightning induced current safely to ground. Further, the static wire serves as the 
return current pathway for fault current during system fault events. 

Figure 6.8.1 illustrates the typical single pole transmission line and the location of where the 
static wire is on the transmission line. 

28 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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This Project will replace, 68 miles of a specific type of static wire, 3#8 Alumoweld, that was 

installed on approximately twenty different 138 kV circuits constructed on single-wood poles 

when they were initially built. This static wire is deteriorated and is performing poorly. When 

the existing 3#8 Alumoweld static wire fails it fa.Us into the energized transmission and or 

distribution circuits causing outages. The replacement for this static wire is IPL's current standard 

OPGW meeting specified outside diameter, strength and fault current capabifities. Since the 

early 1990s, OPGW has become an economical option for replacing transmission line static wire. 

The OPGW includes a core of glass optical fibers that provide a telecommunications path 

between the substations at each end of the transmission line while providing lightning protection 

for the circuit. 

An additional 16.3 miles of existing static wire on the 138-kV system wiJI be replaced with OPGW 
for improved relay protection. Upgrading the static wire on these lines ensures that the 
protection equipment on both ends of a transmission line are optimized for efficient, fast, and 
safe operations. Faults that are cleared faster from transmission lines reducing equipment 
damage and increases the system reliability and performance seen by our customers. IPL looks 
at the protection of a transmission line as a system which includes all equipment at both ends of 
the line. 
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This Static Wire Performance Improvement Project meets TOSIC purposes in several ways. This 
project will improve safety by reducing static wire failures on the IPL system thereby reducing 
exposing the public to fewer downed wires. The proposed use of OPGW modernizes IPL's 
electricity delivery system and provides operational and other benefits, such as minimizing the 
effect of momentary voltage dips (from static wire failures) and improving protective relay and 
system control and data acquisition (SCADA) communication. The improved relay protection 
decreases the duration of system faults and this in turn reduces the damaging effect on 
transmission system components. 

6.8.3 Description of Physical Improvements 
IPL will design and construct approximately 84.3 miles of static wire replacement on the 138 kV 
circuits identified below Table 6.8.2. 
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Page 60 of 23T able 6.8.2 - Work Plan for Static Wire Performance Improvement Project 

Year Miles Circuit Circuit Name 

2020 1.73 132-44 Crestview - Northeast 

2020 5.27 132-84 Mooresville - Camby 

2020 3.75 132-24 MV Tap Switch - Mooresville 

2021 3.15 132-35 Pike - Crawfordsville Rd 

2021 2.77 132-05 Stout - Glenns Valley 

2021 7.79 132-59 Southwest - Sanitation Southport 

2021 1.08 132-70 Allison #4 - West 

2021 1.21 132-61 Center - Lilly South 

2021 1.39 2451-1 Center - Lilly Corp 

2022 3.63 132-36 Edison - Brookwood 

2022 3.11 132-41 Westlane - Georgetown 

2022 4.23 132-28 Prospect - Ford 

2023 3.39 132-46 Sunnyside - Geist 

2023 1.60 132-51 German Church - Cumberland 

2023 7.68 132-43 Guion - Crestview 

2024 3.75 132-57 North - River Road 

2024 3.05 132-55 Castleton - River Road 

2024 5.45 132-52 Cumberland - Ford 

2024 0.50 132-50 German Church - Sunnyside 

2025 3.05 132-38 Brookwood - Lawrence 

2025 2.91 132-49 East - Tobey 

2025 2.89 132-68 Tobey - German Church 

2025 2.76 132-32 Mill Street - Edison 

2026 3.74 132-54 Castleton - Geist 

2026 4.36 132-64 Rockville - Allison #4 

As reflected in Table 6.8.2, IPL plans to implement this Static Wire Performance Improvement 
Project evenly over the seven-year TDSIC Plan period based on system protection priorities and 
will coordinate work on transmission lines with other substation work. IPL will seek to conduct 
this work in a way that minimizes transmission equipment outage potential. 

6.8.4 Benefits 
The Static Wire Performance Improvement Project has many benefits for the IPL system and IP L's 
customers. 
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Improved Bulk Electric System Performance 

Replacing these static wires will improve system-wide performance during fault events by 
minimizing the number of 138 kV forced outages due to broken shield wire. This will avoid 
costs associated with emergency repair or replacement of failed static wire. 

Safety 

Reducing the number of failures has the added benefit of improving employee and public 
safety. Less static wires that fall in public areas of access minimize the likelihood of 
inadvertent public contact. Additionally, IPL crews will not have to respond to 
emergencies to repair downed static wires. 

System Resiliency 

This Project will add resiliency to the IPL BES by eliminating fault incidents and keeping 
transmission lines in service during adverse weather conditions. 

Enhanced Relay Protection and System Control 

Replacing the underperforming static wire with a suitable OPGW conductor provides the 
ancillary benefit of multiple, additional communication pathways for operating the 
system and improving relay protection and SCADA system performance. It also provides 
greater communications redundancy to accommodate various planned or unplanned 
outages. 

Customer Benefits 

The completion of this Project will improve the IPL transmission system operation and 
reliability. Customer operations and equipment, such as motors, can shut down because 
of voltage dips on the Bulk Electric System ("BES"). This can be a significant cost for large 
Commercial and Industrial ("C&I") customers. This Project will help reduce the likelihood 
of customer impacts from faults by removing faults from the system faster. 

6.8.5 Summary 
IPL's Static Wire Performance Improvement Project will reduce system disturbances providing 
better customer power quality and will improve the operational performance of IPL's 
transmission system. 
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6.9 Remote End - Breaker Relay/Upgrades 

Table 6.9.1- Remote End - Breaker Relay/Upgrades Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs29 

This Project consists of replacing circuit breakers and/or electromechanical 
relays on the remote end of transmission lines opposite a circuit breaker 
identified for replacement by the Risk Model and included in the TOSIC Plan 
Substation Assets Replacement Project. 

$28.0 million -- capital expenditure. 

6.9.1 Background 
The Remote End - Breaker Relay/Upgrades Project complements the breaker upgrades identified 
for replacement in the Risk Model and included in the TOSIC Plan Substation Assets Replacement 
Project. The Risk Model identified high risk transmission and sub-transmission (34.5 kV) line 
circuit breakers for replacement. The replacement of breakers includes the breaker equipment 
and, if needed, the protective relays associated with the breaker. Once these upgrades are 
completed the new breaker has enhanced capabilities above existing breakers that have not been 
upgraded. Representative pictures of the equipment targeted for replacement are set forth in 
Figures 6.3.1 and 6.3.2 below. 

29 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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Fi1ure 6.9.2 - Electromechanical Relays Tar1eted for Replacement 

To obtain the full benefits of the modernization associated with breaker replacements identified 
by the Risk Model, the breakers and relays at the remote ends of the transmission line needed 
to be investigated for deficiencies. IPL reviewed the list of breakers chosen by the Risk Model and 
evaluated the breakers and relays at the remote ends of those transmission lines. The review 
found that the breakers chosen for replacement, in some cases, left the remote end with 
equipment that would not allow the full capabilities of the modern equipment to be utilized. By 
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improve the functionality of the total line protection system. 

By ensuring that the protection equipment on both ends of a transmission line are optimized for 
efficient, fast, and safe operations, IPL can improve the fault clearing capabilities of its 
transmission equipment. Faults that are cleared faster from transmission lines reduce equipment 
damage and increase the system reliability and performance seen by our customers. IPL looks at 
the protection of a transmission line as a system which includes all equipment at both ends of 
the line. It is IPL's standard practice to upgrade line protection equipment at both ends of a 
transmission line simultaneously. 

6.9.2 TOSIC Purposes 
This Remote End - Breaker Relay/Upgrades Project meets TOSIC purposes in several ways. 
Replacing older circuit breaker technology and electromechanical relays with newer circuit 
breaker technology and microprocessor relays helps modernize IPL's electricity delivery system 
and provides operational performance improvements. This enhanced operational performance 
results in more efficient operations with fewer maintenance cycles. The completion of this 
Project will improve the operation and reliability of the IPL transmission system. 

6.9.3 Description of Physical Improvements 
At each substation location listed below a circuit breaker, relay or both circuit breaker and relay 
will be upgraded. 

Table 6.9.2 - Locations and Types of Upgrades 

Year TOSIC Project Type 

2020 CASTLETON-132-54 BKR Relay 

2020 CASTLETON-132-55 BKR Relay 

2020 MILL STREET-132-65 LINE BKR. Relay 

2020 SUNNYSIDE-132-46 BKR Relay 

2020 SANITATION BLMT-138 BUSTIE OCB Breaker 

2020 ROCKVILLE-132-64 BKR Breaker 

2020 GLENS VALLEY-BUS TIE BKR Breaker 

2021 LILLY-SOUTH-132-61 BKR Relay 

2021 LILLY CORP-2451-1 BKR Relay 

2021 ENGLISH AVE-2471-1 BREAKER Relay 

2021 STOUT SOUTH YARD Relay 

2021 I.C.E.-BUS TIE BREAKER Relay 

2021 CRESTVIEW-138KV BUS TIE BKR Breaker & Relay 

2021 WEST-132-70W BKR Relay 

2021 WEST-132-63 BKR Relay 
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2022 IU CAMPUS N-3331-1 BKR 

2022 LAWRENCE-132-48 BREAKER 

2022 STOUT N-132-14 WEST OCB 

2022 STOUT N-132-14 EAST OCB 

2022 MILL STREET-132-65 LINE BKR. 

2022 STOUT N-138-99 EAST OCB 

2022 STOUT N-138-99 WEST OCB 

2023 METHODIST HOSPITAL-3131-1 BKR 

2023 ALLISON #3-451-1 BREAKER 

2023 SUNNYSIDE-132-46 BKR 

2024 NORTH-132-71-86 TIE BKR (7) 

2024 CRESTVIEW-138KV BUS TIE BKR 

2024 SANITATION BLMT-138 BUSTIE OCB 

2024 CASTLETON-132-66 BKR 

2024 LAWRENCE-132-45 BREAKER 

2024 ST GT YD-132-02 BKR 

2024 IU CAMPUS N-437-1 BKR 

2024 PERRY K-34.5KV 2839-1 BKR 

2024 IU CAMPUS W-391-1 BKR 

2024 BROOKWOOD-1571-5 BKR 

2024 BROOKWOOD-132-36 BKR 

2024 NORTHWEST-132-04 BKR 

2024 NORTHWEST-132-39 BKR 

2025 CRAWFORDSVILLE RD.-132-35 BKR 

2025 WILLIAMS ST-132-75 BREAKER 

2025 LILLY CORP-4151-3 BKR 

2025 NAVAL AVIONICS-1771-1 

2025 MAYWOOD-132-13 BREAKER 

2025 MAYWOOD-132-11 BREAKER 

2026 SOUTHEAST-132-72 BKR 

2026 SOUTHEAST-132-18 BKR 

2026 PROSPECT-1751-1 BREAKER 

2026 IU CAMPUS N-491-3 BKR 

2026 IU CAMPUS W-431-3 BKR 

2026 EAST-132-07 W BKR 

2026 WEST-132-70W BKR 

2026 WEST-132-06 BKR 
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2026 EAST-132-07 E BKR Breaker & Relay 

Figure 6.9.3 - Before (left) and After (right) View of Circuit Breaker and Relay Upgrade 

6~9.4 Benefits 
The Remote End - Breaker Relay/Upgrades Project provides benefits for the IPL system Bulk 
Electric System in the following ways: 

Improved Fault Clearing Times 

The transmission line protective equipment forms a critical protective system. To 
optimize performance of the system, protection equipment on all ends of a transmission 
line need to have the same capabilities. With modem breaker and relay protection 
equipment, faults are removed from the electric system faster than with existing 
technology. This means that the damaging effects of fault currents flowing through the 
system are reduced, in tum extending the life of utility assets. 
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While the primary goal of upgrading circuit breakers and relays is to improve the 
performance of the transmission protective system, when we replace additional 
equipment we are further reducing risk. By executing these projects in a coordinated 
manner at both ends of a transmission line simultaneously, IPL can efficiently upgrade 
each line section, while reducing the number of lines being taken out of service. This has 
value to our customers since all equipment outages pose a risk of degraded service. 

Higher Fault Current Interrupting Capabilities 

Additional DER on the IPL system increase available fault currents. Solar, wind, battery 
storage, and synchronous machines all contribute additional fault current. The breaker 
and relay upgrades help limit any issue IPL has with accommodating these new sources 
today and the expected increase in DER in the future. 

Customer Benefits 

The completion of this Project will improve the IPL transmission system operation and 
reliability. Customer operations and equipment, such as motors, can shut down because 
of voltage dips on the Bulk Electric System. This can be a significant cost for large C&I 
customers. This Project will help reduce the likelihood of customer impacts from faults by 
removing faults from the system faster. 

Reduced Maintenance Cycles 

The new modern substation equipment has longer durations between maintenance 
cycles relative to the existing equipment. 

6.9.5 Summary 
IPL's Remote End - Breaker Relay/Upgrades Project will reduce system disturbances providing 
better customer power quality and improving the operational performance of IP L's transmission 
system along with mitigating or avoiding maintenance cost increases. 
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Table 6.10.1- Pole Replacements Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs30 

IPL will replace approximately 330 wood poles annually based on 
inspection results of a ground line inspection and treatment program. This 
equates to 2,310 wood poles being replaced in the IPL TOSIC Plan. 

$24.2 million -- capital expenditure. 

6.10.1 Background 
Wood poles are essential infrastructure and a large asset base, by which electric utilities deliver 
energy to their customers. Utility best practices for maintaining wood poles include a ground line 
inspection and treatment program. IPL uses a ground line inspection and treatment program for 
its wood pole assets. IP L's entire wood pole fleet is inspected on a ten-year cycle. The inspections 
identify: 

1.) ground line pole decay 
2.) above ground pole decay 
3.) pole top damage 
4.) defects that may affect the integrity of the pole 

Visual inspection of the pole at the ground line is critical because this is the most likely failure 
point. Freezing and thawing, the persistent presence of moisture and the ability for insect 
damage are the main reasons poles deteriorate at the ground line. During the inspection the 
pole is sounded with a hammer to detect decay. Based on the sound test the pole may be drilled 
to further evaluate the pole. In some cases, soil is removed to inspect the pole below grade to 
further inspect the pole for decay. Other common defects are poles splitting, wood pecker holes 
and unreported damage to the pole. 

There are approximately 165,000 wood poles on the IPL system. IPL inspects approximately, 
16,500 annually. IPL has a wood pole failure rate of 2.0%. Poles fail inspection in two categories. 

The first category is a "non-priority reject" inspection failure. These poles fail inspection criteria 
but do not need immediate attention. Non-Priority Reject poles are scheduled for replacement 
no later than the year following the failing inspection. The second category is a "Priority Reject" 
inspection failure. These poles fail inspection criteria with an elevated failure score. Priority poles 

30 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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~ijft6a'lrfRJd for replacement within 30 days of failing inspection. Poles that pass the inspection 
are treated to prevent decay and further extend the life of the pole 10 years. 

6.10.2 TOSIC Purposes 
This Pole Replacements Project meets TOSIC purposes in two distinct ways. Replacing 
deteriorated poles improves public and employee safety in addition to maintaining system 
reliability. 

6.10.3 Description of Physical Improvements 
As discussed above, IPL has an inspection process whereby wood poles are inspected and tested 
above and below ground line and then replaced as necessary. Based on this inspection process, 
IPL will replace approximately 330 wood poles annually for a total of approximately 2,310 wood 
poles over the seven-year plan period. This inspection, recommended replacement, and number 
of replacements will be tracked for each year.31 The IPL service territory is broken into 10 pole 
inspection areas. 

6.10.4 Benefits 
Benefits associated with the Pole Replacements Project are: 

Safety 

Replacing deteriorated poles improves public and employee safety. Failure of wood poles 
endangers the public by allowing energized conductors to fall below required clearances. 
Deteriorated poles also pose a danger to linemen who are required to climb poles to 
maintain and operate the electric system. Additionally, replacing deteriorated poles 
during emergency events generally involves adverse weather conditions, higher labor 
costs and the greatest number of customers without power. In contrast, replacing a 
deteriorated pole during normal work conditions can be accomplished more efficiently 
and cost-effectively and generally without taking customers out of service. 

Harden the Electric System 

Externally, a wood pole may appear to be in good condition but may have deteriorated 
internally and/or below the ground line to the point where the pole is no longer 
sufficiently strong enough to withstand horizontal loads produced by wind, or vertical 
loads caused by ice. Maintaining the integrity of the system's wood poles enables the 
electric system to better withstand the forces exerted on it by nature. Replacing poles 
under emergency conditions, such as during a storm event, can be significantly more 
expensive than during normal operating conditions. 

31 Technical specifications for inspection, groundline treatment and reinforcement of in-place poles, US Asset 
Management, Technical Specification #USSBU-10002-TD. 
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Page 70 0jf-JlJ Resiliency to the Electric System 

Maintaining the integrity of the wood poles reduces pole failure. This, in turn, better 
positions the electric system to bounce back from inclement weather events. Although 
the presence of failed poles may not necessarily impact the number of customers who 
lose power during a storm event, failed poles have a large impact on the duration and the 
cost of the restoration effort. 

Risk Reduction 

A systematic pole inspection and replacement project whereby deteriorated wood poles 
are removed and replaced reduces the overall risk of operating and maintaining the 
electric system. 

6.10.5 Summary 
The Pole Replacements Project is an accepted industry best practice that will maintain the 
integrity of the electric system along with safeguarding overall public and employee safety. 
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Table 6.11.1- Steel Tower Life Extension Project Overview 

Project Attribute Description 

TOSIC Activity 

Project Costs32 

IPL will excavate and apply an anticorrosion protective coating to 
approximately 670 direct-buried steel transmission structures over a four
year period beginning in 2020. Many of these existing structures are 
rapidly approaching the end of their design lives and represent a potentially 
serious risk if left untreated. The life-extending coating proposed to be 
applied is a technological advancement in protective coating technology 
designed to extend the towers' useful life by up to 20 years. 

$4.2 million - capital expenditure 

6.11.1 Background 
IPL has approximately 3,500 steel transmission structures (both poles and lattice towers) carrying 
various circuits of its 866 miles of 138,000 and 345,000 Volt (138 kV and 345 kV respectively) 
electric transmission lines. Most of these structures are supported upon reinforced concrete 
foundations. However, approximately 670 structures are supported upon bare, galvanized steel 
buried directly in the earth. Most of these 670 structures were installed in 1932 (365 - 138 kV 
towers) and in the 1950's (204 - 138 kV towers). This Project supports ongoing safety and 
reliability as these structures age. 

There are essentially two courses to address the direct-buried steel transmission structures -
replace the assets or utilize modern technology to extend their lives. There is an increasing risk 
of structure failure due to corrosion of the direct-buried steel. Corrosion is the result of an 
electrochemical reaction of a metal within its environment whereby the metal reverts to its 
original base elements. To date, corrosion of the direct-buried steel has been maintained by 
protective galvanized coating, but this coating has reached its end of life and needs refurbished. 

Replacing the assets is costly and unnecessary. Instead, IPL will utilize modern steel coating 
technology to extend the life of these assets by approximately 20 years for an estimated cost of 
$4.2 million. Ideally, this Project may be repeated in 20 years for another 20-year life extension 
assuming all other aspects of the structures remain viable. 

32 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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This Steel Tower Life Extension Project meets TOSIC purposes in two key ways. First, the Project 
proactively addresses potential public safety concerns. When the 1932 vintage structures were 
initially installed, they were located primarily in very rural areas inside of Marion County. After 
years of development, things are considerably different today; these structures are located in 
now tightly-congested, urban environments. Proactively addressing potential structure failures 
safeguards the public and employees. 

Second, the Project will proactively improve the IPL transmission system operation and reliability. 
While not currently experiencing unplanned outages due to structure failures, without this 
Project the likelihood of structures failing increases 

The Project will provide valuable information on the condition of IPL's direct-buried steel assets 
that will enable IPL to better manage and control future capital and operational costs. A planned, 
proactive approach is a much more efficient maintenance approach than reactive emergency 
repairs. 

6.11.3 Description of Physical Improvements 
IPL will excavate around each leg of identified, direct-buried steel structures to a depth of up to 
24 inches, clean the steel, apply a technically-advanced protective polymer coating, refill the hole 
with the previously-excavated soil, and restore any property damaged during the process. 

Figure 6.11.1- Before/ After Photos of a Typical Direct-Buried Steel Tower Leg 

Due to the properties of the proposed coating, this work can only be performed under 
moderately warm conditions. IPL proposes to treat every direct-buried steel structure starting 
in Spring 2020 and continuing for four seasons, ending in the Fall of 2023. 
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Table 6.11.2 - Schedule 

ACTION 

183 Structures Treated 

182 Structures Treated 

170 Structures Treated 

133 Structures Treated 

668 Structures Treated 

IPL's Steel Tower Life Extension Project benefits the IPL system and IP L's customers, including the 
following: 

• IPL will extend the life of assets at a nominal cost compared to asset replacement. 

• IPL will mitigate the risk of failure of transmission structures due to below-grade 
corrosion. 

• This Project will mitigate public and employee safety risk. 

• IPL will mitigate the risk of unplanned transmission outages due to structure failures. 

• IPL will mitigate the risk of unplanned or emergency maintenance. 

• IPL will be able to better manage and control capital and O&M costs through valuable 
data that can be used for more robust asset management. 

• By mitigating risk of structure failure and outage, this Project will improve system 
reliability and mitigate risk and duration of customer outages. 

6.11.5 Summary 
In summary, the Steel Tower Life Extension Project prudently addresses important infrastructure 
which may reasonably be expected to experience increasing reliability and operational issues if 
left to deteriorate. This Steel Tower Life Extension Project provides system and customer 
benefits such as reduced safety and structure risk. 
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6.12 Distribution Automation 

Table 6.12.1- Distribution Automation Project Overview 

Project Attribute Description 

TDSIC Activity 

Project Costs33 

IPL will install 1,200 new distribution line reclosers and a new central 
control system to increase system automation; to improve distribution 
system operation and reliability; to enable voltage management and 
associated energy conservation; and to facilitate interconnection with 
distributed energy resources and new loads. 

$109.0 million - capital expenditure 
L__--------'------------------------------~--

6.12.1 Background 
IPL currently uses three control systems to help manage distribution operations. The three 
control systems are the Radio-Controlled Capacitor System {RCCS), the Distribution Supervisory 
Control & Data Acquisition (DSCADA) and the Outage Management System {OMS). RCCS is a basic 
power factor control system that maintains power factor at the substation level. DSCADA gathers 
status data and controls devices. OMS helps manage customer outages. These systems lack 
integration and all three systems are nearing obsolescence. 

As of December 31, 2018, IPL has installed nearly 300 reclosers on distribution poles to improve 
reliability by isolating trouble on distribution lines to smaller sections. The use of reclosers 
increases circuit sectionalization, and this reduces the number of customers who experience an 
outage when a fault occurs. This technology also gives system operators opportunities to 
remotely control service restoration. IPL's experience with the existing reclosers along with 
analysis of modern control system capabilities indicate the IPL distribution system and IPL's 
customers will benefit from 1200 additional reclosers and modern central controls. 

Technological limitations in the existing control systems and lack of real time data causes 
uncertainty about the actual voltage delivered to customers. As a result, IPL (and the industry 
generally) has traditionally kept substation voltages on the higher end of the allowable range. 
This practice assures customers located at the end of the distribution lines have adequate 
voltage. IPL (and the utility industry generally) knows that lower voltages within allowable ranges 
help customer equipment use less energy. IPL's existing capacitor control system, RCCS, is not 
designed to deliver integrated Volt/var control (and associated energy savings) to customers. 

33 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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Fi,~.is7t~p2Jtience with temporary demand reduction together with industry knowledge confirm 
that a modern control system can deliver energy savings and distribution system benefits. These 
benefits will be enabled by voltage sensors associated with the proposed reclosers and the 
modern distribution control system discussed above. This modernized infrastructure is 
estimated to reduce customer energy consumption by 1%, saving (about 112,000 MWh per year). 

Finally, the electric distribution system is transforming from a traditional radial power flow to a 
bi-directional power flow grid. More specifically, electric vehicles, solar, wind and battery storage 
systems connected to the grid are changing how IPL operates and maintains the system. 

IPL has significant experience integrating large solar projects into the distribution system. IPL's 
experience confirms that distributed resources can introduce safety, reliability and power quality 
concerns on the distribution system. The complexity ofthese concerns grows with each new site 
and as more localized distributed resources are added to the system. The proposed 
modernization of IPL's distribution control system is necessary to facilitate the ongoing 
interconnection with these types of resources. 

6.12.2 TOSIC Purposes 
The Distribution Automation Project adds distribution infrastructure and replaces older control 
systems with modern control systems that will increase automation, improve distribution 
infrastructure safety, operation and reliability, facilitate outage management and service 
restoration; enable voltage control and associated energy conservation; and improve 
interconnection with distributed resources. 

Reliability improvements are achieved by strategically placing 1,200 new reclosers on distribution 
circuits. These reclosers can better detect, locate and isolate problems on the distribution 
system. Repair crews can be more accurately directed to the source of trouble. Improved location 
detection and associated faster crew arrival times enhance public and employee safety. A 
modern control system improves reliability with Fault Location, Isolation, and Service Restoration 
(FLISR) functionality. The FLISR functionality is estimated to eliminate, on average, 23,000 
customer interruptions per year. It is also expected to reduce the duration of approximately 
167,000 interruptions per year to less than 5 minutes. The Department of Energy Interruption 
Cost Estimate ("DOE ICE"), a widely accepted benefits calculator, indicates IPL customers will 
realize about $21 million of value per year when the project is completed. 

Modernizing the control system and leveraging the existing capacitor controls will enable voltage 
management and associated energy conservation. The voltage sensors associated with the 
proposed reclosers eliminates the need for independent sensors on the system. The Distribution 
Automation Project is estimated to will reduce customer energy consumption by 1%, saving 
about 112,000 MWh per year. 

The new central control system replaces three different infrastructures with a single integrated 
system. All three of the legacy systems have different operator interfaces and different interfaces 
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t8gM~e0Mrc71 circuit models. The new system streamlines the interface to models and gives system 
operators much better situational awareness with integrated displays. 

The Distribution Automation Project is undertaken for purposes of safety, reliability and system 
modernization while providing benefits to IPL customers and facilitating economic development. 

6.12.3 Description of Physical Improvements 
IPL will procure, program and install 1,200-line reclosers on distribution poles located throughout 
the IPL service territory. The reclosers will be deployed equally over the seven-year TDSIC Plan 
period. The reclosers will be strategically positioned to create sections with about 400 customers 
in each section. These reclosers will have two-way remote communication. They will have 
autonomous and remote-control capability. The reclosers will also have accurate voltage and 
current sensors on each of the three phases to facilitate Volt/var control described below. 

Fault Location, Isolation, and Service Restoration {FL/SR} 

Figures 6.12.1 and 6.12.2 below show a simple, hypothetical example to illustrate customer 
outage experience before and after installing reclosers with Distribution Automation FLISR. The 
initiating events in Figures 6.12.1 and 6.12.2 are identical but the customer experience 
materially improves with FLISR. 

Figure 6.12.1- Customer experience before Distribution Automation 

850 customers 
2 outages/year 
90 minutes each 

Fl 

Trouble Anywhere on Fl Section 

F2 

Normally Open 

750 customers 
2 outages/year 
90 minutes each 

The 850 customers served from Feeder 1 (Fl} will experience a total of 2 ninety-minute 
outages 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Page 87 of 247 
IPL Attachment BJB-2 (Public) 
Page 77 of 88 

Exhibit A 

Page 77 of.237 bl h . , rou e Anyw ere on F2 Section 

The 750 customers served from Feeder 2 {F2) will experience a total of 2 ninety-minute 
outages 

Figure 6.12.2 - Customer experience after Distribution Automation 
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Section 1-1 
420 customers 
1 outage/ year 
90 mlnutes 
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Section 1-2 
430 customers 
1 outage 90 minutes 
1 outage ~2 minutes 

Trouble on Sections 1-2 or 2-2 

F2 

Nevi1 Reclosers 

I 

Section 2-1 
350 customers 
1 outage/ year 
90 minutes 

Normally C/'osed 

Section 2-2 
400 customers 
1 outage 90 minutes 
1 outage ~2 minutes 

Figure 6.12.2 shows the improvement after reclosers are installed. Customers on Sections 
1-1 and 2-1 see one less outage per year because the normally closed reclosers open 
automatically for any trouble on Sections 1-2 or 2-2. Customers on Sections 1-2 and 2-2 
will still experience a sustained outage for trouble in their section. However, repair crews 
have much better information about the trouble location which helps shorten repair 
times. 

Trouble on Sections 1-1 or 2-1 

Customers on Sections 1-2 and 2-2 also experience outages for trouble on Sections 1-1 
and 2-1 before distribution automation. However, when Distribution Automation 
performs FLISR, service is automatically restored by alternate supply. After FLISR is 
deployed customers in sections 1-1 and 2-1 still experience sustained outages while 
customers in section 1-2 and 2-2 only experience a brief outage for trouble on sections 1-
1 or 2-1. 
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The new central distribution control system will include modern IVVC capability. This will replace 
the outdated capacitor control system. IVVC will optimize distribution voltages to achieve energy 
savings for IPL customers. IVVC can provide additional visibility and operational flexibility in 
responding to system conditions. The IWC Project will use load and voltage data from the new 
and existing reclosers, substation equipment and existing capacitors. It will take that data, 
perform optimization calculations and send control signals to capacitors and substation voltage 
regulation equipment. 

Figure 6.12.3 shows results of a test IPL performed to accurately measure load response to 
voltage. The test treated about half of the load with a voltage reduction. The other half was left 
untreated for a baseline. Figure 6.12.3 shows how the treated voltage was lowered 0.0219 per 
unit (2.19%) compared to the reference baseline. The treated load dropped 0.0142 (1.42%) 
compared to the reference baseline. This calculates a Conservation Voltage Reduction (CVR) 
factor equal to 0.65. In general, a 1% voltage reduction will yield 0.65% reduction in energy 
consumption. 

Figure 6.12.3-Test for conservation voltage reduction 
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Once the Distribution Automation control system is operational, IPL will lower the average 
system voltage by 2% on the 13.2 kV distribution feeders. CVR will be applied to all distribution 
circuits from 90 distribution substation transformers. This represents a historical peak load of 
2,000 MW which is roughly 75% of IPL's system peak demand. (CVR is not practical for IPL's 
transmission and sub-transmission systems.) IPL will make a conservative assumption of CVR 
factor equal to 0.5 for future loads. This yields a conservative 1% energy savings over the life of 
the project. 
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Fi,eew\Rfti7place a rudimentary distribution DSCADA with the new central computer control 
system. This will provide operators with much greater situational awareness and flexibility for 
complex operations. 

IPL will also incorporate a legacy OMS as part of the new master distribution control system. The 
existing OMS has been adequate but there are no indications that it will be upgraded to include 
FLISR or IVVC necessary to achieve the needed reliability and conservation benefits. 

6.12.4 Benefits 
IPL's Distribution Automation Project offers a variety of benefits to the distribution system and 
IPL customers. The Project improves reliability, enhances safety and provides voltage 
management and associated energy conservation. Additionally, modern infrastructure facilitates 
economic development. The Distribution Automation Project also prepares the distribution 
system for the ongoing development of distributed energy resources and loads. Project benefits 
are further described below: 

Safety 

The Distribution Automation Project enhances safety in many ways. Repair crews have 
more accurate information about the location of trouble. This helps them arrive earlier 
and make areas safe sooner. Critical infrastructure such as fire stations, traffic lights, 
sewage lift, health care, and life support see fewer outages and remaining outages are 
often have a much shorter duration. 

Customer Reliability Improvement 

The reclosers and Distribution Automation will perform FLISR. This system will eliminate 
about 23,000 customer interruptions per year and substantially shorten the duration of 
about 167,000 interruptions. 

Customer Energy Savings 

Distribution Automation will use the new reclosers along with the new control system 
and other existing equipment to perform IVVC. The conservative estimated CVR factor 
described earlier will reduce average energy consumption by 1% per year. This reduces 
energy consumption and by at least 112,000 MWh per year. 

Distributed Resources and New Loads 

New distributed resources and loads place additional challenges to the distribution 
system. IPL has considerable experience with distributed resources as a result of IPL's 
Renewable Energy Production tariff, which made Indianapolis a leader in solar 
development. These distributed resources have occasionally caused excess voltage, 
improper fault isolation, higher short circuit currents, and possible back feed. Residential 
loads attempting solar net zero energy create reverse peak demands two to three times 
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Page 80 0t~W original forward demand. This reverse demand could overload supply equipment. The 
Distribution Automation Project will help make these issues and other issues visible to IPL 
operations and provide more capability to deal with them. 

Improved Distribution Control Capabilities 

The Distribution Automation Project overcomes obsolescence concerns of three 
disparate control systems in service today. The existing distribution DSCADA does not 
provide adequate operational awareness. The RCCS does not and will not perform IVVC 
for the necessary energy savings. The outage management system is unlikely to ever 
incorporate DSCADA, IVVC, and FLISR into a single package. The Distribution Automation 
Project brings all these functions together. It substantially reduces the cost of building 
software interfaces between disparate systems. It substantially improves operational 
awareness and efficiency of the distribution system. 

6.12.5 Summary 
IPL's Distribution Automation Project increases circuit sectionalization and provides a modern 
control system to automate and modernize the distribution system while also providing benefits, 
such as voltage management that are not available through IPL's existing control systems and 
facilitating interconnection with distributed resources. The Distribution Automation Project 
enhances safety and reliability. The better reliability and acceptance of new loads enhances 
future economic development. 
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6.13 Substation Design Upgrades 

Table 6.13.1-Substation Design Upgrades Project Overview 

Project Attribute Description 

TDSIC Activity IPL will reconfigure and/or add capacity at six existing substations and 
construct two new substations for additional distribution system 
capacity. These substation projects will improve load serving capability, 
operability, and reliability of the electric system. 

f---------f---------------------------~-~--

Project Costs34 $94.5 million -- capital expenditure 

6.13.1 Background 
IPL owns and maintains a large fleet of transmission and distribution substations located 
throughout its service territory. The substations are essential infrastructure for the safe and 
reliable delivery of electricity to IPL's customers. In the context of this project, improving 
deliverability of the IPL electric system has two components. First, reconfiguring or adding system 
elements enables the electric system to isolate faults (contingent events) without removing as 
many elements from service. This improves reliability to the electric system. Second, adding 
capacity, through larger current carrying equipment, enables the electric system to absorb the 
loss of system elements. This too improves the reliability of the electric system. 

As part of the overall TOSIC initiative, IPL has focused attention broadly on the imperative of 
replacing high risk assets. The role of new functionality, such as Distribution Automation, focuses 
on ensuring that the IPL electric system is positioned to adequately serve load. The substation 
projects improve IP L's ability to deliver energy to customers in the following ways: 

• Improve load serving capacity to support customer load growth. 

• Lower the risk of customer outages during transmission and/or substation maintenance 
by improving the operability and maintainability of the system. 

• Enhance transmission system performance, with respect to North American Electric 
Reliability Corporation (NERC) requirements, by creating a more reliable substation 
design to add_ress contingencies. 

• Reduce congestion caused by the need for system redispatch on the BES. 

34 See Section 4.4 of TOSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail. 
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TWl~2~~f3'.2 provides a summary of these objectives mapped to each of the substation projects, 
noting benefits. 

Table 6.13.2 -Substation Design Upgrades Objectives 

Project (Substation) 

1fooresville 

Guion 

Ro ckv'ille 

Stout 
Center 

Prospect 

Ne,v- Sub 2023 

New- Sub 2025 
Drop-In Control Houses 

6.13.2 TOSIC Purposes 

Improve 
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X 
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X 
X 

Bring 
Substation 

Reduce 
Outage 

Risks aml 
to Cun:·ent 

. . Improve 
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Flexibility 

X 

X X 
X X 
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The Substation Design Upgrades Project meets TOSIC purposes in following ways: 

• By modifying substation configurations, through ring bus configuration and other means, 
IPL will improve the operability and reliability of the IPL transmission and distribution 
system. 

• Certain substation modifications improve operability and reliability by removing 
operating guides otherwise required to meet NERC transmission system planning 
performance requirements. These projects improve the BES by increasing system import 
limits and operational flexibility, lowering congestion caused by the need for system 
redispatch, and addressing risks posed by contingency events. 

• Modifying the topology of substations allows IPL to reduce exposure to outages while 
performing maintenance on the system. Reduced exposure is accomplished by taking 
smaller sections of the system out of service to perform routine maintenance on 
equipment. These improvements will modernize the IPL system and increase its overall 
reliability. 
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Page 83 oi.237 S b . D . U d . ·11 dd d" .b . . h h • 1 ne u station esIgn pgra es proJect wI a Istn utIon capacity tot e system t at 
can be used to support economic development initiatives in the Indianapolis metropolitan 
area. 

6.13.3 Description of Physical Improvements 
Below are descriptions of the Substation Design Upgrades projects: 

1.} Mooresville Substation -- IPL will replace two power transformers increasing the capacity 
of the distribution system. IPL will also install two new 138 kV breakers and reconfigure 
the 138-kV bus to form a ring bus. The project also includes modern relay packages and 
associated equipment. 

2.) Guion Substation -- The Guion Substation project removes the risk of potential overloads 
under certain contingency events. Thermal ratings of equipment are exceeded for certain 
outage contingencies and IPL relies upon operating guides to reconfigure the system to 
meet the transmission system planning performance requirements of TPL-001-4. To 
address this, IPL will add a 345/138 kV transformer and modify the existing substation 
configuration to include a 345 kV ring bus. This requires three new 345 kV breakers and 
two new 138 kV breakers. 35 

3.) Rockville Substation -- The Rockville Substation project removes the risk of potential 
overloads under certain contingency events. Thermal ratings of equipment are exceeded 
for certain outage contingencies and IPL relies upon operating guides to reconfigure the 
system to meet the transmission system planning performance requirements of TPL-001-
4. To mitigate this, IPL will install a new 345 kV breaker at the Rockville Substation to 
create a ring bus configuration. 

4.) Stout Substation -- The Stout Substation project removes the risk of potential overloads 
under certain contingency events. Thermal ratings of equipment are exceeded for certain 
outage contingencies and IPL relies upon operating guides to reconfigure the system to 
meet the transmission system planning performance requirements of TPL-001-4. To 

mitigate this, IPL will install a new 345 kV breaker at the Stout Substation to create a ring 
bus configuration. 

5.) Center Substation -- The Center Substation project updates the substation to modern 
construction and design standards, which will improve worker safety and IPL's 
operational flexibility. IPL will add a total of three new 138 kV breakers and replace three 
existing 138 kV breakers. One of the new breakers will be a line breaker and the other 
two will be transformer breakers. These breakers provide the ability to isolate faults 

35 For the thermal exceedances described in ·the Guion, Rockville, and Stout substation projects, IPL is in full 
compliance with NERC TPL-001-4 requirements. The improvements described here offer a superior means of 
transmission system performance and confer other benefits to both the BES and IPL customers. 
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Page 84 0{t8htingent events) without removing as many elements from service. This equipment 
allows IPL to reconfigure the bus arrangement in the substation. IPL will also replace an 
existing 34.5 kV capacitor with an enclosed capacitor that includes a pre-insertion 
resistor. 

6.) Prospect Substation -- The Prospect Substation project increases IPL's system reliability 
and operational flexibility. IPL will add one new 138 kV line breaker. The principal goal of 
this modification is to provide isolation of two transformers from the 138-kV line. The 
current station arrangement includes common bus among both transformers and the 
transmission line, which requires distribution circuit outages to isolate the line for faults. 
The addition of the breaker allows for separate isolation and directly increases customer 
reliability. 

7.) New Substation 2023 -The Substation Design Upgrades Project includes a new 138/13.2 
kV substation in 2023. The new substation is needed to convert the 4 kV system load to 
the 13.2 kV system. The project will include three 138 kV breakers, two 138/13.2 kV 40 
MVA transformers, and all necessary associated switches and relay/protection 
equipment. 

8.) New Substation 2025 - The Substation Design Upgrades Project includes a new 138/13.2 
kV substation in the IPL service area near the old southside. This area, which once served 
an industrial load, is now being revitalized and IPL needs facilities to serve the mixed-use 
load from the ongoing economic development of this area. This new substation is planned 
to be placed in service to meet service needs in 2025. The new distribution substation 
will also provide additional operational flexibility to serve load from other nearby 
substations. The project will include three 138 kV breakers, two 138/13.2 kV 40 MVA 
transformers, and all necessary associated switches and relay/protection equipment. 

9.) Drop-In Control Houses - At substations where significant upgrades will take place, 

utilizing a drop-in control house reduces cost and adds efficiency and operational security 

to a substation upgrade project. A drop-in control house provides the ability for all 

protection and control equipment to be installed and tested at one time without 

complicated equipment outages. When yard equipment is replaced, cables are installed 

between the yard equipment and the new control house. This allows for the equipment 

to be returned to service faster with less risk of a human error or the need for extensive 

work in and around energized relay panels. Drop-in control houses will be utilized for 

three substation projects in IPL TDSIC Plan, Southwest Sub, Northwest Sub and Northeast 

Sub. 

6.13.4 Benefits 
There are several tangible benefits associated with the Substation Design Upgrades Project. 
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Page 85 01i#proved Transmission Performance with Respect to NERC Compliance 

Several substation improvements improve IPL's transmission system performance. This 
means that IPL operators will be able to more efficiently operate the transmission system 
for contingency events. The resulting conditions improve total system reliability and 
reduces risks. These changes, in turn, improve the BES operational flexibility and 
reliability, and decrease the dispatch of generators under certain conditions (reducing 
fuel and other operating costs). In some circumstances system import limits are 
improved. These changes also lead to reduced congestion, thereby lowering IPL's local 
zone locational marginal pricing (LMP) to which system participants are exposed. 

Improve Distribution System Capacity & Capability 

Several deliverability projects will improve IPL's distribution system capacity and 
capability. IPL will create permanently engineered solutions to serve load needs either 
through system expansion or substation rehabilitation. These capability improvements 
include increased load serving capacity and resiliency, economic development benefits 
throughout the IPL system, and superior mobile equipment implementation strategies. 
The substation improvements also give IPL the means to perform maintenance without 
forcing re-dispatch of the system, which mitigates congestion. Therefore, by creating 
greater operating flexibility, the overall system reliability is improved. 

Improved Maintainability and Reduced Customer Outage Risks 

By modifying the topology of the substations, IPL increases its operating flexibility. This 
improves IPL's ability to maintain the substations without creating outage risks for 
customers. This improves the IPL system reliability and reduces total system risk. Some 
of these benefits also accrue when bringing older substations up to current designs. 

Enables Continued Economic Development 

The Substation Design Upgrades Project positions the IPL electric system to enable the 
continued economic development the City of Indianapolis is experiencing. As the City of 
Indianapolis attracts new business and industry the Substation Design Upgrades Project 
will absorb the electric load that comes with them. These projects will allow IPL to 
continue to provide reliable and efficient delivery of energy to our existing and future 
customers. 

6.13.5 Summary 
The Substation Design Upgrades Project is a strong example of how reasonable, prudent 
engineering planning and design applied to changing system conditions can lead to many 
benefits, which ultimately accrue benefit to IPL's customers. 
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ivl~rit~Mr,7 these benefits are well aligned to TOSIC purposes and will result in a better delivery 
system for IPL and its customers, one that is safer, more reliable, and more resilient in the face 
of many potential system contingency events. 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 97 of 247 

Page 87 pf 237 

7 Pian Implementation 

7.1 Implementing IPL's TOSIC Plan 

Indianapolis Power & Light Company 
TOSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 87 of 88 

The implementation of IPL's TDSIC Plan will be will be managed by a Project Management 

Organization (PMO). The PMO is responsible for each TDSIC Project's scope, cost and schedule. 

The PMO is charged with bringing accountability, visibility and repeatability to TDSIC project 

execution. 

Accountability is accomplished by having the PMO own the implementation of the IPL TDSIC Plan. 

The PMO will work with internal and external partners to manage each Project using project 

management principles and tools. The PMO works in collaboration with Operations, Safety, 

Engineering, Environmental, Supply Chain, Accounting, Accounts Payable, Regulatory and other 

functional areas to create and execute Project plans. Project Managers will be responsible for 

Project plans and each Project life cycle step: initiate, plan, execute, monitor/control and close 

out. 

Visibility into project health of the TDSIC Plan can be achieved by a variety of industry standard 

tools which provide a snapshot in time on the progress of individual projects. The PMO will 

compare the planned implementation schedules to the actual progress of projects to identify 

variances of cost, schedule and scope. These variances are tracked and acted upon to drive the 

actual cost, scope and schedule to the plan. 

Repeatability will be accomplished through a PMO sponsored lesson's learned process. At the 

completion of a project the project team evaluates the variances to the plan and determines 

what corrective actions can be taken to mitigate future similar project variances. These lessons 

learned are then socialized with the broader project management team so that visibility into 

future projects can be obtained. 
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IPL engaged the s.ervices ofBun1s & McDcmneU in developing the TOSIC asset risk a..<;&cssnHmt and 

investmcent nsialysls. ln collaboraticm, IPL and Burm, & McDonnell utilized a .risk-based plarniing 

approach to identify assets for rep!aoo1111ent and prioritize 1i1vestm:ent in the T&D system. \VhHc risk

based planning approaches have many purposes, two key purposes for the Asset Risk Model are: 

1. ldenti(y higiHisk assets and establish a plan to rnanugc the 

2. Identify the highest risk reduction per dollar invested for the system, 

While risk redw;-;tion is a significant and the focus ofthit. it Is nnt. the nniy benefit of IPL 's 

TDSIC Plan. Additional benefits ate described and quantified elsev,·here in lPL's TDSJC Plan'. The Asset 

Risk Model follows practice und includes tlw tequired elements to ldenti(y and pdoritizc assets for 

replacement R!sksbased prioriti~tion facilitates the identitieatkm of the critical assets most. likely to fa.lL 

Prforit1zlng and optimizing investments in the system helps en.sure the ratepayers 

for the buek," 

the "biggest bang 

Asset Risk Model urn it.es survivor curves to cateulatc an assets likel ihond of failure, When available, 

a.,;set cc1ndltion and health information iS used to calculate an asset's 'effective' age. Asset health indices 

incorporating IPL's recent condition assessment infonnaHon were cal~ulate<l for po-..ver transfom1ers, 

breakers, imd wood poles, which c.o111pdse a sigrtificant portion of the asset base in the Asset Risk r,,,fo<leL 

Add!tfomil!y, the As::;et Risk Model incorporates asset criticality to calculate a ,;:,;i1isequence of foilute 

scorn across a range ofestahlished cl'i:terla, The Asset Risk Mt)de1 leverages much of the asset 

n1am1.ge,ment apprnac-h reviewed with IPL stakeh{.)lders during a re,>eni asset rntmag,cmcnt c<Jllaborative 

effort2 Using the e]ements described above, (PL and Burns & McDonnell evaluated three investment 

scenarios within the Asset Risk Model to infon11 the developn:icmt oflPL's TDS!C Plan, 

1 See IPL TDSIC Plan Section 3 for discussion of Plan ticncfits, 
'This collaborative was conducted per IURC Order in Cause No. 44576 date.I March 16, 2016, 

lndlantipQ[is Power & Light Company 1-1 Burns &. McDonnell 
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1.1 Risk Baaed Planning Approach 

In alignment with best practice asset management and 

the International Standards Organization (ISO) 

definition of risk (ISO 31000), the Asset Risk Model 

defines risk for an asset as being the product of the 

likelihood of failure (LOF) and the consequence of 

failure (COF) or impact caused by the failure. 

Typically. risk results are visuali7.ed using a risk 

grid/matrix, or heat map. The upper right-hand comer 

mne demands special consideration and attention. An 

I 
'I 
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FlauN 1-1: Risk Matrix 

~of,.... 

example risk grid is shown in Figure 1-1. Use of this methodology enables a better understanding of 

which assets pose the highest risk to the electric system and this in tum assists IPL in optimizing the 

portfolio of aging asset replacement. 

Similarly, the Asset Risk Model adheres to best practice and ISO standards for risk management. The 

basic framework for the risk assessment follows the process below: 

► Risk identification - the asset register, asset definition, and expected asset failure mode 

► Risk assessment- consequence and likelihood frameworks including asset health 

► Risk mitigation measure development- asset replacements and project bundling 

► Risk mitigation measure implementation- executing 

the mitigation plan Table 1-1: Riek Pramework 

The Asset Risk Model uses the process and approach outlined 

above for assessing risk. The adjacent table, Table 1-1, shows 

the LOF and COF risk grid framework utilized in the Asset 

Risk Model. 

1.2 Asset Risk Model Overview 

"-,!II ( 

1 

2 

3 

4 

s 

I 01 t <>I, 

Remote Very Low 

Low Low 

Moderate Moderate 

High High 

Very High Very High 

The risk-based planning approach calculates risk at an asset level, creating an Asset Risk Model. The 

Asset Risk Model is a tool used in the development of lPL's TOSIC projects. The Asset Risk Model 

identifies high-risk assets using asset condition, survivor curves, and consequence of failure criteria for 

the T&D system and calcuJates the risk reduction benefit of replacing those assets. Specifically, the model 

quantifies the expected risk reduction of higher-risk assets over the 7-year TOSIC planning period from 

2020 through 2026. The quantitative risk assessment provided by the Asset Risk Model provides 

transparency and logic to a replacement planning program. 
Indianapolis Power & Light Company 1-2 Burns & McDonnell 
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Table 1~2 provides a summary <•f the a.~,;ets and asset oounts included in the Asset Rfak Mooe!. 

Assel Type Units Total 

Breakers Count l,359 

Power Transformers Count 217 

Batteries Count 114 

Transmission and Sub,. Transmisskm circuit miies t,BS 

Overhead Primary Distrlbutioll circuit miles 3.611 

Underground Primary Distribution circuit miles 3,977 

1.3 100 Nothing' Risk Results 

The • Do Nothing' scenario represents; tbe increase in risk for the assets in the Asset Risk Model if rm 

assets are replaced during the 7-Year planning period. This provides a baseline for c-0mparing hivestment 

s~narios and their impact to IPL•s system risk. This upproach is appropriate ~cause few utilities, 

includ!ng lPL, have a long-term (5 to to year) baseline for capital improvements with speciJic projects. 

'Do Nothing• scet,arios are routinely used to perform analysis such as that presented in th.is report. 

Figure l-2 and Figure 1-3 show the, asset and circuit counts within the risk grid results of the 'Do 

Nothing' risk seenmio in 2026 for substations and circuits. respectively. Sect1011 4,0 provide.., additional 

Malysis, results, and context of the 'Do Nothing' Scenario risk results. The following outnnes the high

level results of the 'Do Nothing• Scenario. 

" Total risk level for the t,690 substation assets in 2026 ls approximately 412,000, and 

approximately 4,065*000 tbr the 628 circuits (8,364 miles) for a total system risk score of 

4,477,000. Risk levels are calculated by stnnmingthe risk foreooh asset, where risk is the product 

<if the individual LOF and COF of ea:ch asset 

► The total. portfolio system risk increased approximately 23. l percent from 2019 to 2026 (see 

Section 4.4 for details). 

► The total dsk for the 41 l as,<;e:ts (COF x LOF) in the High~Risk Region is approximately212,000, 

or upproximately 51 percent of the toml 2026 substation risk. l'he 141 circuits in the High-Risk 

Region have a risk of approximately 1~485,(H)O, or approxfmately 37 percent ufthe 1otru 2026 

circuit risk. 

1-3 Burns & McDonnafl 
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Figure 1-2: 2026 Substation Asset Count Heat Map 

Remote-1 

Ve 

2026 'Do Nothing' Risk Profile 
AssetCount 

Figure 1-3: 2026 Circuit Count Heat Map 

2026 'Do Nothing' Risk Profile 

Very Low-1 

1.4 Investment Scenarios 

Very Hlgh-5 

Total 
200 
224 
528 

Total 

5 

142 
264 
173 

Three different investment approaches were modeled within the Asset Risk Model to calculate the 

resulting risk reduction benefit: 

► IPL Seven-Year TOSIC Risk-Based Scenario (JPL TOSIC Risk-Based Scenarlo)-This 

investment case relies on the Asset Risk Model and invests capital to replace high-risk assets and 

maximize risk reduction benefit per dollar invested. 

► LOF 4 Scenario-This investment scenario uses an asset's expected remaining life to prioritize 

investments and replace, over the 7-year period, all assets that fall within the LOP 4 (High) and 5 

(Very High) categories in 2026. In other words, the Asset Risk Model replaces any asset that has 

a LOF above 60 percent. This scenario does not consider asset consequence. 

Indianapolis Power & Light Company 1-4 Bums & McDonnell 
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.. LOF 5 Scenario -Tnls Investment scenario 11s,~s an nssefs expected remaining life to prioritize 

investments rmd replace, ewer the 7-year period, all assets that fall within the LOF 5 (Very High) 

category in 2026. ln other \vord.s, the Asset Rlsk Model replacl!s any as.set that has a LOF above 

80 percent This scenario does not consider asset conseqm~nce. c,1mpared to the LOF 4 scenario, 

the LOF 5 s,~enario accepts more risk while towering the required investment 

;t should be noted that the Risk-

Based Scenario includes risk results and investment levels for the i:h!fowingp!ans oflPL's 

► Substation Assets Repl.acemt'.l11t 

.i. Circuit Rebuilds 

► 4kv C,:mversion 

► XLPt'. Cable Replacen1ent 

► Remote End = Breaker Relay/Upgrades 

1.5 Busines$ Case Summary 

Plan; 

Section 5 ,0 des.;rihes in n1ore detail the anmui.l capital investments, before and after investment, and 

the business ca'le summary for eac:h ofthe investment scenarios outlined above. Figure 1-4 shows the 

results of the three investment The line representll the 'Do Nothing' risk results while tbe 

green line represents the resulting 2026 dsk score of each scenar.io l:nvtstment plan. The ha.I'S show· 

the total 7-year investment for each scenario. The orange box shows the capital effldency ofthe 

inwstrnent scenario in tenns of risk reduction p~r million dollar& lnve.sted. 

G<,11np.anv 
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Figure 1-4: Scenario Risk and Investment Summary Results 
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I> The age•based investment scenarios LOF 4 and LOF 5 require more capital investment than the 

IPL TOSIC Plan scenario, $765 million and $253 million more for LOF 4 and LOF 5 scenarios, 

respectively. 

► The IPL TOSIC Plan has the highest risk reduction efficiency of 2,196 

► The IPL TOSIC Plan scenario replaces all the substation assets in the High-Risk Region. While 

the IPL TOSIC Plan does not remove atl the circuits from the High-Risk Region, this is due to 

execution constraints. The LOF 4 plan removes alt the substation assets from the High-Risk 

Region while the LOF 5 still have 159 assets. The LOF 4 and LOF 5 scenarios remove all or 

nearly all the circuits from the HighpRisk Region . 

., The IPL TOSIC Plan incorporates the other factors and constraints identified in Section 5-2 (e.g. 

project coordination, MISO outages, contractor limits) to execute investments over the 7~year 

period. 

Indianapolis Power & Light Company 1-6 Bums & McDonnell 
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► While the LOF 4 and LOF 5 scenarios have more risk reduction than the IPL TOSIC Plan 

scenario. they come at a significantly higher cost and lower risk reduction per dollar invested. 

The LOF 4 and LOF 5 scenario capital efficiencies (1.988 and 2,076, respectively) are less than 

that of the IPL TOSIC Plan (2,196). 

As discussed throughout the report, IPL utilized a risk~based planning approach in creating a 7-year 

TOSIC capital plan with the goal of managing high-risk assets and providing economic risk reduction. 

The IPL TOSIC Plan manages the risk with all the assets in the High-Risk Region up to IPL 's executable 

constraints, while achieving the highest capital efficiency and spending less than the LOF 4 and LOF 5 

scenarios. Figure 1-S shows the annual details of the IPL TOSIC Plan. The Risk-Based Scenario includes 

a total of$746 million with a risk reduction of 36.6 percent. 

Figure 1-5: IPL TOSIC Risk-Based Scenario Capital Investment vs. Risk Profile 

$300 5,000 

2,500 

Ill - Ill 2,000 

II II 1,500 

$SO 
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500 

$0 0 
2019 zoao 2021 2022 2023 2024 2025 2026 

-Substations -Circuits - - •"Do Nothing" Risk Forecast -- •Investment Risk Forec.m: 
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2.0 RISK BASED PLANNING APPROACH 

IPL utilized a risk..t,ased planning approach to prioritize investment in the T&D system. While risk-based 

planning approaches have many purposes, two key purposes for the Asset Risk Model are: 

t. Identify high-risk assets and establish a plan to manage the risk. 

2. Identify the highest risk reduction per dollar invested for the system. 

The risk-based planning approach calculates the risk at an asset leve~ thus creating an Asset Risk Model. 

which IPL used as a tool in the development of the TOSIC projects. The Asset Risk Model identifies 

high-risk assets for the T&D system using asset condition. age, and consequence and calculates the risk 

reduction benefit of replacing those assets. Specifically, the model quantifies the expected risk reduction 

over the 7-year TOSIC planning period from 2020 through 2026. 

2.1 Rlak and Risk Management 

In aligning with best practice asset management and ISO 31000. the Asset Risk Model defines risk for an 

asset as being the product of the likelihood of failure and the consequence or impact caused by the failure. 

Typically, risk results are visualized using a risk grid/matrix, or heat map. An example risk grid is show 

in Figure 2-1 below. 

Flgu,e 2-1: Risk Matrix 

I 
'a 

I 
Consequence of Failure 

Similarly, the Asset Risk Model adheres to best practice and ISO standards for risk management. The 

basic framework for the risk assessment follows the process below: 

Indianapolis Power & Light Company 2-1 Burns & McDonnell 
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The remaining, sub•sectinns describe the risk identiticalion and the approach to the risk assessm{!nt in 

dev0lopment of the Asset Risk Model. Section :U) provides the results of the dsk Msscsmnent, and Section 

5JJ shows the risk 1nanag.ement approach and results in creating IPL's 7•ycar TIDSlC Risk-Based 

Scenario. The Asset Risk Model uses the process and approach outlined abovt· for assessing risk. 

2.2 Likelihood of Failure (LOP) For~cast 

'fhe Asset Risk Model forecasts the LOF for each asset assuming an age-bused failure event th;tt requires 

the asset to be replaced. ln other words, the Asset Risk M<xlel fbrecast, the 'end•of'...lifo' failure event 

Survivor curves are widely used in the ntility industry and asset management i,rganizi.1tions to fbrecasl the 

llkeHhood of this type of failure event 1"he Asset Rb;k Model mies survivor curw.::s h) forecast the LOF for 

each asset. Additionally, the Asset Risk Mode! uses asset condition information to calculate asset health 

and represent diftl:ntmces between chronological age and actual deterioration. More simply, tbe Asset 

Risk Model uses asset specific condition information to determine an asset's 'effective' agfi, The 

following sections pr<wld-0 more detail on survivor curves, calculating LOF, and incorporating asset 

heallh to detennine an asset's 'effective' age. 

Survivor Curves 

Surviv-0r curves are commonly utilized in as:,,et rmmagcmcnt solutions to n:irecast LOF by estimating the 

pcri:entage of a population h1 an asset class that is surviving ,)ver time. Since mo~,! utilities work to 

prevent failures, there is s!mply not enough actua! hi.storical failure data to perform a statlstlcal analysis 

and develop deterioration curves, As such, fow,1 Stnvivor Curves are utilized to model asset c:!ass 

survivability and cak,ulate the LOF over time, lovai Survivor Curves ere widely used in the utility 

industry in depreciation studies for establishing, rates, 

The Asset Risk Model designates an fowa Survivor Curve for each asset class;. Survivnr curves were 

assigned to each asset ct,,ss base-.d on !PL' s 2017 Depreciation 8ttu:ly3 in addition to indumry knowledge 

of expected Hfe z1f various asset class,;.-,s and lPL's experience with it'-Set expected life, Figure 2-2 sho\vs 

an exarnple surviv(lt curve for substation breakers, 

.i This depreciatim1 stud)' was presented to the C,mirllission in Cause No. 45029. 
ir,1i;m~pol;s i-'cM•er & Liqht Cornpanv 2-2 
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The LOP :toreca~t tbr ao llliSet i:s calculated using the percentage surviving, as noted nn the y-axis of the 

sur,r1vor curve, and the effective age of an asset (approach described bel.ow). One important the 

LOF calculation is forward rooking and dfategards the part of the survivor curve that is younger than the 

asset's effective age. figure 2>3 mustrates this concept for an example 138 kV Breaker. As the figure 

shows, the pttrt curve before age 30 is not considered in calcufaling the forecast. 

A survivor curve ls used lo cah.:;uiate the dlsi:rete failure likelihood tor each year fbr the asset. Then, these 

discrete Hkelihi..xids are totaled for a given, forward~looking tim•eframc tn foreccast the LOF for the next I 0 

years, Table 2-1 provides an example cakU!aHon for a 30"year-old asset with a LOF' horizon of l O years. 
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Figure 2-3: LOF Calculation Example - 138 kV Breaker 
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Table 2-1 Example LOF Calculation -138 kV Breaker 

Age Forecast Year Discrete LOF Cumulative I.Of 
31 1 2.2796 2.27% 
32 2 2.35% 4.62% 
33 3 2.44% 7.06% 
34 4 2.5396 9.59" 
35 5 2.62% 12.21% 
36 6 2.70% 14.9196 
37 7 2.7896 17.6996 
38 8 2.86% 20.5596 
39 9 2.94% 23.49% 
40 10 3.00% 26.49% 

2.2.3 Estimating Effective Age 

Where available, an asset's condition, coupled with an understanding of the asset's various failure modes, 

provides a better data set for estimating an asset's remaining useful life. Understanding the remaining 

useful life allows the analysis to account for older assets that may have more years left on their life than 

would otherwise be assumed based on their age, and vice versa. The practice of updating an asset's 

Indianapolis Power & Light Company 2-4 Bums & McDonnell 
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cht(n1.ologic.al age tn retlect condition data yields an asset's 'effective' age. An asset's condition is 

,1ffocted by several fa(;tors. The folkrvving list includes many of the comnion factors: 

.. Loading and Cycling 

~ Operat\ons 

,., Mainte11ance (quality, !ype,. and frequency) and service history 

"' Animals and insects 

.. Weathering (temperature, wind, sn<.w,/lce; rain, lightening etc.) 

.. !)efeGts caused by external events (human} 

I" Combination of die above 

2.2.3.1 Asset Health Index (AHi) Approach 

A.ppendi.x fl.:{ 
Pa.q~ -2), of SB 

An AHi is an indexed score of an asset's teiatlve health based on seveml measures Umt incorporate 

condith,n information, The Asset Risk Model calculal1.'$ an AHI score fbr pov,'Itr transformers, breakers, 

and wood poles. The Asset Risk M1:;.del utilizes IPL's existing AHi frarrmwork and asset for 

power trnn:-iformers and breakers. Additionally, the Asset Risk Model utilizes Burns & l'vfoDonneU's 

framework and scoring for wood poles. It should be noted that IPL has shared the AHi framtw,ork for 

power transfonners and breakers in re,,ent eollab,m-rtive efforts with IPL Stakeholders". 

In general, the Asset Health Framework includes seyeral categories, each weighted to caknlate the final 

Asset Health Score. The weighting is included w reflect the relati(.mshlp between the Asset Heath metric 

and the assefs ci:.mdltlort E,wh Asset Health Score measures the relative condition of the asset based on 

the following general ratings: 

Very High 

High 

Moderate 

Low 

Remote 

Scoring based Ott 

framework was applied to aH 217 po,ver transfonners. IPL used conditfon monitoring data (e.g. 

DGA) as Vlell a.,; the knowledge Ili1d expedet1ce of IPL subject matter experts to provide scores for all the 

power transtbnncrs. 

4 See Footnoh'J 2 
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figu,- 24 P()!ll&r Transfo~r AHi Approach Summary 

Figure 2~5 provides a sunmwy of the AHI approach for substation breakers. As ooted above, this 

framework was largely developed by IPL, normalized by Bums &: Mc0-0rmeU, and shared with the 

Commission ,and other interested parties in the nment collaborative effort5• Similar to the power 

trallSformers., this framework was used to calculate AHl scores for 1,359 breakers. Scoring of the breakers 

folk>wed a, similar apprfflWh as the power transf()rmers. 

Figure 2-5 Breaker A.HI Approtch Summary 

5 See Footnote 2 
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Forwood poles. the Asset Risk Model utilizes Bums & McDonnell's asset health framework. Bums & 

McDonnell utilized IPUs pole inspection information to determine the asset health fot 138,256 poles. 

Pole inspections for IPL are done on a 1 O year cycle. During the inspections, every pole is visua.Uy 

inspected and measured. Some assets have more detailed inspections performed, including boring or 

underground testing, Figure 2"6 provides a summary of the wood pole AHi approach, Scoring for all 

138.256 poles was based on the wood pole AHl framework and wood pole inspection at the individual 

pole level. 

Figure 2-6 Wood f()le AHi Approach Summary 

2.2.3.2 Applying Effective Age 

Using the -OS~t healtb indtces. the asset's location on the survivor curve is adjusted to reflect their 

condition. Better than ex:pec~d condition is usecd to adjust the asset age so it is younger than its 

chronological age, and viee versa. Figure 2~7 iUustrates how 'effective' age Is used to a<ljusta.n asset's 

chronological age based on 'good' and 'poor" oondition ratings; respectively. 
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Figure 2-7 Effective Age Example 
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In general, the average asset age decreased with the AHi approach. his means that the AHi approach 

moved more assets from the higher L F to the lower L F regions of the heat matrix, thereby reducing 

the amount of Investment recommended per the Asset Risk Model. 

2.3 Consequence of Failure (COF) 

his section describes the development of the F framework for IPL. IPL has an existing conse uence 

framework for transfonner and breaker assets. he framework for these assets was initially developed by 

IPL staff and was recently reviewed in a collaborative effort with IPL Stakeholders . Bums & McDonnell 

leveraaecf IPL's existing conse uence framework for transfonners and breakers and adjusted Bums & 

McDonnell's own framework for distn"bution circuits to create a global and holistic framework, 

applicable to all asset classes. 

o weighting factors are applied across the framework, rather the magnitude of the conse uence scoring 

framework has been designed to reflect the relative difference in conse uence for an overhead distribution 

section versus a high voltage breaker. For example, the conse uence framework includes scores as low as 

6.6 for a distribution section and scores as high as 700 for a large high voltage breaker. 

he F framework for each asset class includes the following categories 1 safety, 2 customer. 3 

environmental, restoration, 5 systems operations production, and 6 regulatory public. he F 

criteria in the Asset Risk Model are presented in Figure 2~8. 

Indianapolis Power & Light Company 2-8 Bums & McDonnell 
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All assets in the Asset Risk Model are, scored against this framework. For the substation assets power 

tmnsfc:;rn:letS, breakers, and batteries most of the asset scoring was provided hy IPL. lth a manageable 

number of substation assets. IPL staff scored ea.ch asset manually, while some of the criteria were filled 

out using existing data sources. However, with the large number of chcuit assets,, existing data sources 

were leveraged i.e. database of circuit assets serving Ct'itical customers~ database of poles with pole 

mounted transformers along with some manual input. 

An example breaker conse uence score calculation is shown in able 2~2. he framework is con.flgured 

with categories and subcategorle,-,, For scoring. the max.imum subcategory seore is taken as the category 

soore and is used in the final calculation for an asset's F. he maximum value in each category is 

summed for a tctal conse uence score of 700, 

he Asset Risk Model also aligns ~h cOrts¢ uence score to one of the foUowin_g conse uence ratings for 

alignment to the risk grid, which is discussed further in Section .0 and 5.0. 

► ery Low 1 

► Low 2 

► Moderate 3 

► High 

► eryHigh • S 
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Flgure 24: .Survivor Curve and Asset Replacement 

Example Asset Class DeterioraUon (Survivor} Curve 

~sset 
Replacament 

A.sset 
Renewal 
changes 
asset's 

''Effe iv 11 ........ ct e 

s ~ e m a m n ~ q ~ ~ oo a ~ n 
Age(Years} 

Using this approach, the Asset Risk Model calculates the residual risk of the asset. Table 2-3 provides an 

example calculation for the residual dsk oft~ replacement for a ZA')fo-yeru-•old 13~ kV breaker. 

Comparing Table 2-1 and Table 2<3 shows a total LOF reduction of20.93 percent (from 26.49 perc<!:nt to 

5.56 percent) if the asset is repiaced in the first year of the forecast period. 

Age forecast -Year Distr{:}te I.OF Cumi.dat:h,e 1..cn: 
1 1 0.45% 0.45% 
2 2 0.47% 0.92% 

3 3 0.49% 1.41% 

4 4 0.52.% 1.93% 

5 5 0.54% 2.47% 
6 6 0.:56% 3,03% 
7 7 0.59% 3.62.% 
8 s. 0.62% 4.24% 

9 9 0,65% 4.88% 

10 10 0.61% 5.56% 

hxlian$ipclrs Power & Light Company 
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In !<-'""''""'""• asset .replacements do not impact COF, however, for a few 11sset clnsses risk Is ahm reduced 

thrnugh a decrease in the COF score. OH i;ircuit breakers and certain types of cnm:luc.tor (covered) include 

a. dectease in enviromncntal and satety scores re,:;pectivety. 
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3.0 OVERVIEW OF T&D ASSETS IN RISK MODEL 

A critical first step in building an asset risk model is defining what constitutes an •asset'. This provides 

the appropriate boundary for understanding the failure mode of an asset. Figure 3-1 depicts the individual 

asset classes that are included in the Asset Risk Model organiz.ed by substation and circuit categories. 

Specifically, the asset classes include breakers, power transfonners, batteries, underground sections, and 

transmission and distribution overhead sections. 

Figure 3-1: TOSIC .ANet Clau Configuration 

3.1 Substation Assets 

The substation assets evaluated as part of the TOSIC modeling include lPL's breakers, power 

transformers, and batteries 7. Table 3-1 presents the count of each of these asset types. 

Table 3 .. 1: Substation Asset Type Counts 

\,~l'i l,p, I "1. ti 

Breakers 1,3S9 
Power Transformers 217 
Batteries 114 

Total 1.690 

The transmission voltage levels of IPL's system include 138 kV and 345 kV. The distribution voltage 

levels oflPL comprise 4 kV, 13.2 kV, and 34.S kV (34.S kV is also sometimes referred to as sub-

7 While batteries are located througbout the system both in substations and circuits, most are located within 
substations. For this reason, they have been categorized as a substation asset for purposes of TOSIC planning. 
Indianapolis Power & Light Company 3-1 Burns & McDonnell 
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transmission), Table 3<2 includes the detailed oounts of the breakers and power transformers of the 

distribution and tnmsmissron voltage levels. The power trimsformers arc categorized using their low· side 

voliages. 

B.2kV Sl4 133 
34.5 kV 164 12 

1,094 207 

13& kV 229 10 

345 kV 36 0 

Totai Tnmsmissk,n 265 IO 

3.2 Circuits or linear Assets 

'The Asset Risk lVkldci includes underground and overhead Hneat assets for transmission and primary 

Secondary cable was not included in the Asset Risk ModeL Table shows a srnn1nary of the 

miles oflfoear assels included in the Asset Risk Mi..x!eL Jt shnuld be noted that the table provides circuit 

miles (l .e. l mi le -0f single phase l mile of i'>'lO phase "" l mile of three phase), not miles ot' ccmductor 

wite or cable. 

Transmisskm and Sub-Transmission i.ns 
OverhiN:id Pdmary Dlstril:mtion 3,677 

Underground Primary Distdbutfon 

Total 

sections describe ln more detail hnw the sections are generated. Table 3,4 provides a summary of the 

number of undergrmmd and T&D overhead {OH) sections in !he Asset Risk Mod(,L Modeling the drcult 

assets at this level a!lows for !he identitkatlon of hlglwisk Spt:mslsegmrents and cnmparison ,tt tbe 

span and segment ievel across all circuits as o:ppcised to a circuit by circuit comparisrnt. It should be noted 
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that distribution circuits have a wide range of asset ages dependent on system growth and circuit re-

configurations. In some instances, the mainline or backbone of a circuit may be relatively young but the 

ties or laterals are much older because those laterals were moved over to the new circuit backbone when it 

was built to balance system load. Modeling at the span/segment level provides the necessary granularity 

circuit by circuit to identify the specific high-risk portions of a circuit to replace. 

Table 34: Toste Linear Asset Summary 

Cirt'uh 
As~ct 'f.\P~ Sectimt:~ ,ecthm Mites 

Underground Sections 57,981 3,977 

T&D OH Sections 160,194 4,387 

Total 218,175 8tl64 

3.2.1 Underground Sections 

Underground sections are defined by IPL' s OIS application. Bums &; McDonnell used IPL• s GIS 

application asset hierarchy for the underground system to generate the underground sections. IPL 's GIS 

application identified these sections based on their beginning and end points, which are typically 

manholes, vaults, distribution circuit transformers, or other structures. 

3.2.2 T&D Overhead (OH) Sections 

While the T&D OH system is made ofup 

several types of assets (poles, towers, and 

wires), the Asset Risk Model defines an 

overhead linear asset as a single pole/tower (i.e. 

vertical structure) and the length of the wire(s) 

from the structure attachment to the spot just 

before attachment to the next structure. While 

circuits are electrically separated, many are 

connected physically through the pole/tower 

(i.e. double or even triple circuits on a single 

vertical structure). Figure 3-2 illustrates this 

approach where a T &O OH Section is a single 

asset in the Asset Risk Model. 

The calculation of risk for each T&D OH 

Section is the sum of the risk of its parts, the 

Indianapolis Power & Light Company 

Figure 3-2: T&D OH Section Example 

3-3 Burns & McDonnell 
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pole or tower and the associated wires (transmission or primary). Table 3-5 provides a summary of the 

asset base for the T&D overhead section. Every asset is assigned to one of the t 60, 194 T&D OH 

Sections. 

Table 3-6: Circuit Asset Type Counts 

_1Jsset Type l nits Count 
- ---- - -

Towers count 4,065 .... --- =-"""-'"">. ~---~-= 
Wood Poles count 138,256 

Transmission Conductor circuit miles 1,135 

Primary Conductor circuit miles 7,653 
- > ~--"-""""'=~ 

IPL's system comprises various conductor configurations, as illustrated in the Figure 3-3. Each of these 

configurations represents the type of T&D OH Sections in the Asset Risk Model. While there are dozens 

of other configurations, the configurations illustrated below generally characterizes most of IPL's system. 

The configurations include single or double circuits (even triple circuits), two phase or single phase, as 

well as configurations of both transmission/sub-transmission and distribution. Static and neutral wires 

have been excluded from the figure. 

Figure 3-3: T&D OH Section Configurations (Front View) 
• • 

Indianapolis Power & Light Company 

• • 
• • 

3-4 

• 
• 
• 

Burns & McDonnell 
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Table 3-6 includes a smnmary of the most prevalent types of T&D OH Sections as well as the port.ion of 

the system that is made up of each type of section, 

1-,;;,;:;,.::;,.,..:..c....:__...:::.....,=:::.;;;..------4---L,,._5_44_. ------········--·~-

13.2KV-2 base 

138 KV- tower 
13.2 KV+ 13.2 KV 

34.5 KV 
345 KV+ 13.2 KV 

138 KV+ 133KV 

Other 

Total 

406 
220 

H4 

lll 
l(H 

89 
62 
55 

299 

2.6°1& 
2.5% 
2.3% 

1.2% 

6.8% 

lt should be noted that Table .3-6 and Table 3-4 show the total nu111ber of section miles whereas Table 3-3 

shows the number of circuit miles. As such, Table 3-6 and Table 3-4 show fewer 1niles due tn sevetal 

sections including double or even triple circuits, 
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The "Do Nothing' or 'Run~to--Failure' scenario quantifies the increase in risk that IPL carries over time if 

proactive replacements are not made. This approach involves allowing the assets to age over a 7~year 

period without replacements. This scenario establishes the baseline to compare the risk reduction for the 

various investment scenarios outlined in Section 5.0. This approach is appropriate because few utilities, 

including IPL, have a long~term (S to 10 year) baseline for capital improvements with specific projects. In 

the absence of an status quo alternative baseline scenario, the 'Do Nothing' scenario is an appropriate 

baseline to compare other scenarios. 'Do Nothing' scenarios are routinely used to perfonn analysis such 

as that presented in this report. 

A key tool to visualize and understand risk is the risk grid/matrix. also known as a heat map. Figure 4-1 

provides the risk grid framework used throughout the rest of the report with LOF on the vertical axis, and 

COF on the horizontal axis. It should be noted that the probabilities on the vertical axis comprise the 

likelihood of failure over a 1 0•year period. 

'S Very High-5 

1 P! High-4 
j i Moderate • 3 
J u. Low-2 
:, 

Remote-1 

80%+ 

60%-80¾ 

40%-60% 
20%-40% 

0%- 20% 

Figure 4-1: Risk Grid Framework 

Risk Matrix 

Verylow-1 Very High- S 

Consequence of Fallure 

Using this visualization tool, asset counts or. alternately, risk scores associated with those asset counts are 

provided for each of the 25 boxes. As described in more detail in Section 5.0, the location of an asset 

within the risk grid provides guidance into the type of risk mitigation strategy necessary. 

4.1 Assumptions 

The analysis assumes the following: 

"' Assets will be subject to nonnal ageing over the seven years 

.. COF ratings remain unchanged over the analysis period 

Indianapolis Power & Light Company 4-1 Bums & McDonnell 
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• ln the modeling scenario, any repairs done to an asset would restore it to service but would leave 

the age and service life unchanged 

► No new assets are added into the scenario during the 7-year analysis 

4.2 High-Risk Region 

As mentioned throughout this report, one of the key purposes of risk.based planning for IPL is to manage 

high-risk assets. IPL identified assets in the 2x2 box located in the upper right-hand comer of the risk grid 

as high-risk assets, as shown in Figure 4-2. This defined area is also known as the High-Risk Region. This 

region contains assets with either a high or very high COF and LOF. Section 5.2.2 outlines the approach 

utilized to manage the risk in this region. The 'Do Nothing' results below highlight the number of assets 

in this region as well as the risk in this region compared to that of the whole system. 

Figure 4-2: Heat Map High-Risk Region 

Risk Matrix 

Remote-1 

VeryLow-1 Moderate-3 Very High-5 

Consequence of Failure 

4.3 'Do Nothing' Risk Assessment 

The 'Do Nothing' risk assessment results are presented according to the two key asset bases in the Asset 

Risk Model, substations (asset count based) and circuits (aggregate of the total circuit miles). The 

combined risk profile results over the 7 years are provided in Section 4.4. 

4.3.1 Substations 

Figure 4-3 shows the 2019 'Do Nothing' heat maps for the 1,690 substation assets. As shown in the heat 

map, there a.re 244 assets in the High•Risk Region, representing approximately 14 percent of the asset 

base. As outlined above, these assets are prioritized for mitigation. The figure also shows that most of the 

assets are in the Moderate to Very High consequence range of the risk grid. The total risk score for the 

1,690 substation assets is approximately 320,000. This number is calculated by summing the risk score 

for every asset where risk is the product of the asset LOP and COF. The total risk for 244 assets in the 

High~Risk Region is approximately 127,000, or approximately 40 percent of the total substation risk. The 

Indianapolis Power & Light Company 4-2 Burns & McDonnell 
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High-Risk Region accounts for 14 percent of the substation asset base. but 40 percent of the substation 

risk in 2019. 

.. 
JI.---
•!-------
~ I.ow-

Remote-

Figure 4-3: 2019 substation Anet Count Heat Map 

2019 'Do Notlllftl' Risk Profile 
AsletCount 

244 assets, or 18, In High-Risk Region. 

Figure 4-4 shows the heat map in 2026, 7 years later. Since consequence is asswned to remain constant 

over time, the assets move up the risk grids to higher likelihoods of failure over the period. while keeping 

constant the number of assets included in each consequence category. The figure shows 411 assets, 

approximately 24 percent of the substation asset base, in the High-Risk Region. an increase of 167 assets, 

from 244 to 411, over the 7-year period. That is an increase in the amount of assets within the High-Risk 

Region of approximately 68 percent. 

Figure 4-4: 2028 SUbatatlon Anet Count Heat Map 

2026 'Do Nothlftl' Risk Profile 
AaetCount 

411 assets, or 24%, in Hl1h-Rlsk Region. 

Total 
200 

Thetotal risk for the 1,690 assets in Figure4-4 is approximately 412,000. That is an increase of 

approximately 29 percent over the 7-year period. The total risk for the 411 assets in the High-Risk Region 

Indianapolis Power & Light Company Bums & McDonnell 
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is approximately 212,000, or approximately 51 percent of the total 2026 substation risk. Over the 7-year 

period, the substation risk level in the High-Risk Region increased from 40 percent in 2019 to 51 percent 

in 2026. In 2026, the High-Risk Region accounts for 24 percent of the substation asset base but 50 

percent of the substation risk. 

4.3.2 Circuits 

This section shows similar results to those in the substation section above. While circuit assets are 

modeled at the section level, for representation within the heat map the spans have been aggregated to the 

circuit level and then normalized on a per circuit mile basis to avoid biasing the results for longer circuits. 

The reason for this approach is the nature of the asset base, distribution assets are critical or strategic on a 

collective basis, not on an individual basis like many of the substation assets. 

Figure 4-5 shows the 2019 'Do Nothing' heat maps for circuits. A circuit's location on the LOF axis is 

based on the weighted average of the LOP scores for all the sections on the circuit. As an example, the 

218 circuits in the Moderate LOF include a section in each of the LOP categories but average out to a 

Moderate. As shown in the heat map, most of the circuits are in the Moderate to Very High consequence 

region of the grid and Low to Moderate regions of the likelihood categories. The total 2019 risk for the 

628 circuits is approximately 3,316,000. This score is calculated by summing the risk: score for all 

underground and overhead T&D sections for all circuits. 

The total risk for 47 circuits in the High-Risk Region is approximately 346,000, or approximately 10 

percent of the total circuit risk. The High-Risk Region accounts for 7 percent of the circuit asset base, but 

10 percent of the circuit risk in 2019. 

'S Very Hi h - 5 

g ; High-4 

!! i Moderate • 3 
.I ~ Low-2 
:.:J 

Figure 4-5: 2019 Circuit Count Heat Map 

2019 'Do Nothing' Risk Profile 

Very Low-1 

Indianapolis Power & Light Company 4-4 
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Figure 4-6 shows the heat map in 2026, 7 years later. Since consequence is assumed to remain constant 

over time, the circuits move up the risk grids over the period, while keeping constant the number of 

circuits included in each consequence category. The figure shows 147 circuits, approximately 23 percent 

of the circuit asset base, in the High-Risk Region. An increase of 100 circuits over the 7 ~year period. That 

is an increase in the amount of circuits within the High-Risk Region of 213 percent. 

The total risk for the 628 circuits in Figure 4-6 is approximately 4,065,000. That is an increase of 

approximately 23 percent over the 7-year period. The total risk for the 147 circuits in the High-Risk 

Region is approximately 1,485,000, or approximately 37 percent of the total 2026 circuit risk. Over the 7-

year period, the circuit risk level in the High-Risk Region increased from 10 percent in 2019 to 37 percent 

in 2026. In 2026, the High-Risk Region accounts for 23 percent of the circuit asset base but 37 percent of 

the circuit risk. 

Figure 4-6: 2026 Circuit Count Heat Map 

2026 'Do Nothing' Risk Profile 
Total 

5 

142 
264 
173 

Remote•l 

Ve 
Consequence of Fallure per Mlle 
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Figure 4-7 shows the total risk score profile for both the substation and circuit assets for the 'Do Nothing' 

scenario from 2019 to 2026. As the figure shows, total system risk increases by approximately 23.1 

percent over the 7-year planning period. 

Figure 4--7: 'Do Nothing' Risk Forecast. 2019 to 2026 

3,636 
3,758 3,879 4,000 

4,121 

2019 2020 2021 2022 2023 2024 202S 2026 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 132 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 

Attachment CAR-6 
Page 142 of 247 

Tndlc,:n;spol i.a Power ;'i;c t,ight Company 
'l'))SH; Plan Fil :inq 

It>L i\ttachmtint BJE-2 {Public) 
lcppendix 1l , J 

Paqe 40 of sa 

5.0 INVESTMENT SCENARIO RESULTS 

5.1 Overview 

tPL utilized a risk~hased planning approach to prioritize investment in the T&D system. This sec!km will 

present the investment case scenarios utilized ill the TDSIC business case evaluation, The 'Do Nothing' 

approach (Section 4J)) serves a~ a baseline for calculating risk reduction benefit. The inve&t111ent sc.en.-1do 

results iticlude 1he capital outlay in each, the risk before and after investment, and the business case 

summary. 

'Three different l!tvestment approaches were nmdelccl within the Asset Risk Model 10 caiculaic the 

resulting risk: reduction benefit and understand if any assets sti!I exccedeu lPt 's risk Wlerance levels. 

three scenarios are: 

IPL Seven~ Year TDSIC Risk-Based Scenariv flPL TDSl(: R.isk-13Iised Scenario) This 

investn1ent case reli:es on the Asset Risk Model and invests capital to repla<.::e hig!Hi~k assets and 

rmixhn1zt1 risk reduction benefit per dollar invested. 

.. LOF 4 Scenario - This investn1ent scenado uses m1 asset's expected 1·emaining li fc to prioritize 

investments and replace, over the 7-year pi::riod, an assets th11t faH within the LOF 4 (High) and S 

(Very High) ca.te,gories in 2026, In other \V•'..lrds, the Asset Risk Model re-places any a.¼set that has 

a LOF above 6(1 percent This scenario docs n<'lt consider asset consequence. 

► LOF 5 Scenarlo = This investment scenario uses an asset's expected remaining life to prl.oritize 

investments and replace, over the 7-year period, an asseti, that faJl within the LOF 5 (Very High) 

category h1 2026, Jn other \vords, the Asset Risk Modt?l replaces any asset that has a LOF ahovt~ 

4 scenario. 

the LOF 5 scenario nctmpts n101l'! risk lowering the required investment. 

Risk-Based Scenario lndudes risk results and investment levels for the fol!trwing plnns of IPL 's 

TDSIC Plan; 

.-- Substation Assets Replacement 

,. Circuit Rel:mikls 

» 4kv Conversion 

,- XLPE Cable Replacement 

,. Remote 8nd ,, llreaker Relay/Upgrades 
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5.2.1 4kv Conversion, XLPE Cable Replacement, and Remote End - Breaker 

Rela,y Investment Plans 

Some systems within IP'L \s asset base require coordinated investment plans for execution. .For instance, 

the conversion of a 4 kV system to 13.2 kV requires a detailed plan for when ea<:h cirouit and Slibstiition 

can be retired and cut~over to the new l 3 .2 kV system. IPL has developed these plans for three such asset 

bases: 4 kV conversion to 132 kV, replacement, offue. unjacketed direct bury cable, 11nd remote end -

breaker relay upgrades project 

The Asset Risk Model is utilized to calculate the expected risk reduction of the.~ three plans. The Asset 

Risk Model schedules the assets for retirement or replaceme,r1t within each of these plans based on the 

year that IPL designated. AU three investment scen$'ios outlined above adopt the plans for these three 

plans and reflect the same capital investment and risk reduction levet 

6.2 •. 2 IPL TDSIC Risk..Sased Scenario Approach 

The IPL TDS IC Risk~Based Scenario utilized a risk-based plarm.ing approach to identify and prioritize the 

a..'!Sets for replacement ba,,;eo on the overall budget level. Two main goals of the risk-based plmmit1$ 

approach for fPL. as mentioned, are: 

I. Identify high~riskassets and eshiblish a plan to manage the risk. 

2. Identify the highest rislk reduction per dollar invested for the system. 

Figt1re 5-1 is a guide for managing risk based on an asset's placement within the risk grid, Assets in the 

top-right of the grid are high-risk The risk is managed by replacemenl of the asset Assets In the bottom 

right of the risk grid are high consequence but are relatively healthy. The strategy for these assets is to 

monitor how their health changes over time. For tire asset$ in the middle to the top ieft of the risk grid an 

ecooomk basoo strategy is employed for managing risk. This meant that assets can be chosen for 

replacement based on available funds and capital efficiency. 
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Any asset with a LOF of High or greater (LOF 4?:: 4) and COF of High and greater (COF 4 ~4) is a high

risk asset and required action to manage the risk. Figure 5-2 shows this region, referred to here as the 

High-Risk Region. In general, assets in the High-Risk Region are targeted for replacement within the 7-

year period. 

Figure 6-2: High-Risk Region 

Risk Matrix 

Remote-1 

Verylow-1 Very High· S 

Consequence of Failure. 

With the identification and prioritization of the assets in the High-Risk Region, the Asset Risk Model then 

prioritizes investment selecting assets with the highest risk reduction per dollar invested from the Risk

Investment Efficiency Region. This approach aligns with the second of the two goals of lPL's risk-based 

planning approach for TOSIC noted above. Figure 5-3 and Figure 5-4 show this region substation and 
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circuit uset bases, respectively. The larger region for the circuits' asset base is due to the nature of how 

circuit assets are replaced and the potential for risk reduction benefit from a consequence of failure 

perspective on some of the conductor types. If the area was not expanded for circuits this benefit would 

not have been realized. 

FlguN 1-3: Risk-Investment Efficiency Region for Subetations 

Risk Matrix - substations 

Conse uence of Failure 

FlguN M: Risk-Investment Efficiency Region for Circuits 

Risk Matrix- arcults 

Additionally, IPL used several other factors and constraints enumerated in the smnmary below to identify 

and prioritize assets for replacement to create an executable TOSIC Risk-Based Scenario. In summary, 

assets were identified and prioritized for replacement based on the following: 

► Overall Asset Risk, specifically those assets in the High-Risk Region. 

► Risk reduction per dollar invested capital efficiency metric. 

► Internal and extemal resources available to execute investment by asset class and by year. 

► Lead time for engineering, procurement, and construction (e.g. large transformers). 

► MISO and other agency coordination. 

► Asset bundling into projects for work efficiencies. 
Indianapolis Power & Light Company 5-4 Bums & McDonnell 
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► Asset replacement coordination (i.e. asset A before asset B. asset Y and asset Z at the same time}. 

► Asset condition and health. 

5.2.3 LOF 4 Scenario Approach 

The LOF 4 Scenario is intended to provide a benchmark scenario that represents the risk reduction 

achieved by proactively replacing old assets, regardless ofCOF. The LOF 4 Scenario identifies assets for 

replacement based expected remaining life for the asset. Specifically, the LOF 4 Scenario replaces all 

assets with a LOF greater than 60 percent, top two rows, by 2026 as shown in Figure 5~5. Based on the 

figure, the LOF 4 Scenario will replace 424 substation assets over the 7-year period. Within the 7•year 

period assets are bundled by substation and circuit and prioritized for replacement based on the LOF. 

Figure 5-6: LOF 4 Scenario - Targeted Asset Replacements 

2026 'Do Nothing' Risk Proflle 
Total 
200 
224 
528 

Ve 
Consequence of Failure 

424 assets replacements in LOF 4 Scenario 

The same approach ls applied for the circuit assets. Any circuit segment in the LOF 4 or 5 categories by 

2026 is scheduled for replacement using the same bundling approach described above. For the LOF 4 

Scenario, 2,852 miles (or 99,233 segments), out of a total of 8,364 miles (or 218,175 segments), are in the 

LOF 4 or 5 categories. The LOF 4 Scenario replaces approximately 34 percent of the system miles or 45 

percent of the system segments. It should be noted that this scenario only replaces the segments on all 

circuits in the LOF 4 or 5 categories, not the entire circuit. 

This scenario does not consider many of the other factors and constraints of the IPL TOSIC Risk-Based 

Scenario noted in Section S.2.2 above. Section 5.4 shows the results of the investment profile, heat maps 

post investment, and business case summary chart. It should be noted that this scenario assumes IPL can 

execute this level of work over the 7-year period. Further, while the IPL TDSlC Risk-Based Scenario 

includes a high-level schedule coordination effort, the LOF 4 Scenario does not. 
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The LOF 5 Scenario is intended to provide a second benchmark scenario that represents the risk reduction 

achieved by proactively replacing old assets, regardless of COF. The LOF 5 Scenario is like the LOF 4 

Scenario in that assets are identified for replacement based on expected remaining life for the asset In 

contrast, the LOF 5 Scenario replaces all the assets by 2026 that have a LOF greater than 80 percent, 

whereas the LOF 4 Scenario uses a 60 percent threshold for LOP. 

Figure S--6 shows that the LOF S Scenario includes the replacement of200 substation assets, On the 

circuit side, the LOF 5 Scenario includes the replacement of 1,762 miles (or 64,628 segments), out ofa 

total of 8,364 miles (or 218,175 segments). The LOF S Scenario replaces approximately 21 percent of the 

system miles or 30 percent of the system segments. It should be noted that this scenario only replaces the 

segments on all circuits in the LOF 5 category, not the entire circuit. 

Figure 5-8: LOF 5 Scenario - Targeted Asset Replacements 

2026 'Do Nothlns' Risk Profile 
Total 
200 
224 
528 

Ve 

200 asset replacements in LOF S Scenario. 

As noted above. this investment scenario replaces the 4 kV and unjacketed underground assets per the 

plans established by IPL. This scenario does not consider many of the other factors and constraints of the 

IPL TOSIC Risk-Based Scenario noted in Section 5.2.2 above. Section 5.3 shows the results of the 

investment profile, heat maps post investment, and business case summary chart. It should be noted that 

this scenario assumes IPL can execute this level of work over the 7-year period. Further, while the IPL 

TOSIC Risk-Based Scenario includes a high-level schedule coordination effort, the LOF 5 Scenario does 

not. 
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This St,;et:ion shows the ittvestment plan, risk heat maps am investment, and business case summary 

results for the IPL TOSIC Risk-Based Scenario. The approach to ~le<:ting the assets and prioritizing for 

replacement is outlined in Section S.2.2 above. 

5.3.1 JPL TOSIC Rlsk .. eased S<:.enario lnvest.ment Re-stdts 

Table 5-l show1, the asset replacement schedule throughout the 1~year TOSIC period for the IPL TDS-lC 

Risk-Based Scenario. 1n total, there are &25 substation asset replacements or retirements and 1,291 

section miles of circuits replaced or retired. 

Tab!& 5,.-1: Investment Scenario Replacement Schedule 

. Power Transformer 
Breaker 99 114 39 
Batte 11 15 10 6 s 9 

Trans +SutJ-..T 0 0 0 0 0 0 ....... ···········. 

OH • T&O Section 52 84 95 14 Sl 72 
UG Primary l.09 109 109 :109 109 109 

Table 5~2 shows the 7-year total investment by Projec..1: Plan category for the asset repuice-mentsiind 

retirements shown above. 

Nominal 
Project Plan $mHHons 

4kv Conversion $9U) 
XIPE Cable Replacement $86.2 

Remote End- Breaker Relay/ Upgrades $21~0 

Substation As-sets Rep13ce01ent $248.1 

Circuit Rebuilds $298.7 

704 

85 

0 

52.7 
764 

Figure 5~7 displays the annual capital investmen.t profile of the IPL TDSlC Risk~Bmd &enarlo totaling 

$146 million, The annual variablHty is driven by the bundling of as~ts into projects. The numbers in the 

chm include investment for the 4 kV conversion, i;mjacketed replacement plan. breaker remote end and 

relay project, and the 3..'\Set replacements identified by the Asset Risk Model. The spend levels for the 

substation asset replacements and circuit upgr.tdes are based on IPL technical internal limits- over the 7-

yeru: period. 
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Figure 5-7: IPL TDSIC Risk-Based Scenario Investment Profile 
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5.3.2 IPL TOSIC Risk-Based Scenario Risk Results Summary 

Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure S-8 and Figure 5-9, show the heat maps in 2026 

after investment for substations and circuits respectively. The total asset and circuit counts in the figures 

differ from those in Section 4.3 because of the 4 kV conversion asset retirements. 

For the substation assets, IPL's TOSIC Risk-Based Scenario replaces or retires all the assets in the High~ 

Risk Region, it also captures many of the assets immediately outside of the High-Risk Region. The 

resulting substation system risk in 2026 from the scenario is approximately 147,000, 64.4 percent 

decrease in risk compared to the 2026 'Do Nothing' scenario. 

For the circuit asset base results, shown in Figure 5-9, the resulting system risk in 2026 is approximately 

2,692,000, 33.8 percent decrease in risk compared to the 2026 •0o Nothing' scenario. Further the plan 

removes 124 circuits from the High-Risk Region leaving 23 circuits. Compared to the 2026 'Do Nothing' 

scenario the plan reduced risk in the High-Risk Region by 93.6 percent to an overall risk level of 
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approximately 95,000. It should be noted that IPL's technical execution limit over the 7 years does not 

allow them to replace all the sections in the High-Risk Region, causing 23 circuits to remain in the High

Risk Region after 2026. As discussed above, COF typically remains constant over time, but for some 

asset classes the COF does change with a near 'in-kind' replacement. In the case of the circuit upgrades, 

some wire types (covered conductor) consequence scores decreased with the replacement to the new 

equipment standard (bare conductor). This is the reason for circuits moving to lower COF categories. 

Figure 5-8: 2026 Substation IPL TOSIC Risk-Based Scenario Asset Count 

2026 Investment Plan Risk Profile 
Asset Count Total 

1 
1 

186 

271 

Ve 

Figure 5-9: 2028 Circuit IPL TOSIC Risk-Based Scenario Circuit Count 

2026 Investment Plan Risk Profile 
Total 

3 

20 

183 

VeryLow-1 

5.3.3 IPL TOSIC Risk-Based Scenario Business Case Summary Results 

Figure 5. 10 shows the overall business case comparing risk reduction to invested capital for the IPL 

TDSIC Risk•Based Scenario. 
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Figure 5-10: IPL TOSIC Risk-Based Scenario Capital Investment vs. Risk Profile 
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The following highlights some of the main business case points for the IPL TOSIC Risk-Based Scenario: 

► Total risk reduction by the end of2026 (year 7) of36.6 percent. 

► Replacement or retirement of82S substation assets ($285 million} and 1,291 section miles of 

circuits ($461 million) for total for investment in capital of $746 million. 

► Mitigation of all substation asset risk in the High-Risk Region. In the High-Risk region, 40 

circuits remain due to IPL's technical constraints for circuit upgrades over the 7-year period. 

► For every million dollars invested, risk is reduced by 2,196 risk points. 

5.4 LOF 4 Scenario Results 

This section shows the investment plan, risk heat maps after investment, and business case summary 

results for the LOF 4 Scenario. The approach to selecting the assets and prioritizing for replacement is 

outlined in Section 5.2.3. At a high level, the LOF 4 plan replaces all assets with a LOF of 60 percent and 

greater. 
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Figure 5-11 displays the annual capital investment profile of the LOF 4 Scenario totaling $1,511 million. 

The numbers in the chart include investment for the 4 kV conversion, unjacketed replacement plan, 

breaker remote end and relay project, and the asset replacements identified by the Asset Risk Model. 

Substation total spend is approximately $206 million, while total spend for circuits is approximately 

$1,306 million. In total, there are 488 substation asset replacements or retirements and 3,136 section miles 

of circuits replaced or retired. Based on IPL• s and external contractor's execution capacity, the plan is 

likely executable on the substation side, however the circuit plan is likely not executable. 
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5.4.2 

Figure 5-11: LOF 4 Scenario Investment Profile 
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LOF 4 Scenario Risk Results Summary 
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Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure 5-12 and Figure 5-13, show the heat maps in 2026 

after investment for substations and circuits respectively. The total asset and circuit counts in the figures 

differs from those in Section 4.3 because of the 4 kV conversion asset retirements. With the significant 

higher asset replacement levels, especially for the circuit assets, the total risk reduction is significantly 
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more than the IPL TOSIC Risk-Based Scenario. The total risk of the substation asset base after 

investment is approximately 2 t 4,000 and approximately 2,159,000 for the circuit asset base for a 

combined system risk of 1,473,000 post investment. This is a decrease in risk compared to the 2026 'Do 

Nothing' scenario of 41. t percent and 69 .0 percent for substations and circuit, respectively, and 67.1 

percent overall. 

Flgunt 1-12: 2021 SUbatatlon LOF 4 lcenarlo A.Net Count 

20Ze Investment PIM Risk Profile 
AsletCount 

0 assets, or 0%, in High-Risk Re1lon. 

Figure 1-13: 2021 Circuit LOF 4 Scenario Circuit Count 

2DZI Investment Plan Risk Profile 
Circuit Count 

0 drcults, or 0%, In Hilh•Rlsk Region. 

1.4.3 LOF 4 Scenario Bualnea• C•• Summary Results 

Total 

Total 

0 

Figure S- t 4 shows the overall business case comparing risk reduction to invested capital for the LOF 4 

Scenario. 
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Figure 1-14: LOF 4 Scenario C8pltal Investment va. Rt.ac Profile 
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The following highli&Jtts some of the main business case points for the LOF 4 Scenario: 

► Total risk reduction by the end of 2026 (year 7) of 67.1 percent. 

► Replacement or retirement of 488 substation assets (approximately $206 million) and 3,136 

section miles of circuits (approximately $1,306 million) for a total investment in capital of 

approximately S l ,S 16 million. 

► No assets remaining in the Hilb-Risk Region. 

► Risk points reduced per million dollars invested of 1,988. 

5.1 LOF 5 Scenario Reaults 

I-
"" 
i -~ 
>C 

ij -5' 

i 

This section shows the investment plan, risk heat maps after investment, and business ease summary 

results for the LOF S Scenario. The approach to selecting the assets and prioritizing for replacement is 

outlined in Section 5.2.4 above. At a high level, the LOF S Scenario replaces all assets with a LOF of SO 

percent and greater. 
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Figure S-1 S displays the annual capital investment profile of the LOF S Scenario totaling $999 million. 

The numbers in the chart include investment for the 4 kV conversion, unjacketed replacement plan, 

l,reaker remote end and relay project, and the asset replacements identified by the Asset Risk Model. 

Substation total spend is approximately $122 million while circuit total spend is approximately $877 

million. In total, there are 328 substation asset replacements or retirements and 2,332 section miles of 

circuits replaced or retired. While the plan is executable on the substation side, the circuit plan is likely 

not executable. 

Figure 1-1 &: LOF 8 Scenario Investment Profile 
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5.5.2 LOF I Scenario Risk R•ults Summary 
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Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure 5-16 and Figure 5-17, show the heat maps in 2026 

after inves1ment for substations and circuits respectively. The total asset and circuit counts in the figures 

differs from those in Section 4.3 because of the 4 kV conversion asset retirements. With the significant 

higher number of asset replacements, the total risk reduction is significantly more than the IPL TOSIC 
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Risk~Based Scenario. The total risk of substation asset base after investment is approximately 265,000 

and approximately 2,137,000 for the circuit asset base for a combined system risk of 2,402,000 post 

investment. This is a decrease in risk compared to the 2026 'Do Nothing' scenario of35.6 percent and 

47.4 percent for substations and circuit, respectively, and 46.4 percent overall. 

Figure 5-16: 2026 Substation LOF S Scenario Asset Count 
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Figure 5-17: 2026 Circuit LOF 5 Scenario MIies Count 
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For the substation asset base, before investment, the High-Risk Region included 411 assets (Figure 4-4) 

with a total risk score ofapproximately 212,000. After the LOPS Scenario, 159 assets remain in the 

High-Risk Region. Those 159 assets have a risk score of approximately 57,000. The Risk-Based Scenario 

replaces all substation assets in the High-Risk Region. Figure S-17 shows that the LOF 5 Scenario 

removes most of the circuits from the High-Risk Region. 
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Figure S· 18 shows the overall business case comparing risk reduction to invested capital for the LOF 5 

Scenario. 

Figure S-11: LOF 5 lnvNtment Plan C.pltal lnv..tment vs. Rl9k Profile 
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The following highlight some of the main business cue points for the LOF 5 Scenario: 

► Total risk reduction by the end of 2026 (year 7) of 46.4 percent. 

► Replacement or retirement of 328 substation assets (approximately S 122 million) and 2,332 

section miles of circuits (approximately $877 million} for a total investment in capital of 

approximately $999 million. 

► t 59 substation assets and S circuits remain in the High-Risk Region. 

► Risk reduced per million dollars invested of 2,076. 
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Figure 5-19 summarizes the three investment plan business cases. The figure is a summary and 

comparison of the results shown above in Sections 5.3, 5.4, and 5.5. The red line represents the 'Do 

Nothing' risk results while the green line represents the 2026 risk score of each scenario investment plan. 

The blue bars show the total 7-year investment for each scenario. The orange box shows the risk 

reduction per million dollars invested, a measure of the investment scenarios capital efficiency. 

Figure 5-19: Scenario Risk and Investment Summary Results 
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The figure and sections above show the foJlowing: 

► The age-based investment scenarios LOP 4 and LOF 5 require more capital investment than the 

IPL TOSIC Plan scenario, $765 million and $253 million more for LOF 4 and LOF 5 scenarios, 

respectively. 

► The IPL TOSIC Plan has the highest risk reduction efficiency of 2,196 

► The IPL TOSIC Plan scenario replaces all the substation assets in the High-Risk Region. While 

the IPL TDSJC Plan does not remove all the circuits from the High-Risk Region. this is due to 
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technicai execution constraints. ·rhe LOF 4 plan removes aH th,i substation assets frnm the High• 

Risk Region while the LOF S plan stm has J 59 assets. The LOF 4 and LOF 5 sctmarfos remove 

all or nearly all th;.! circu1t,; from the High-Risk Region. 

.. The lPL TOSIC Plan incorporates the other factors and <>onstrnints identified in Section 5~2 (e.g. 

project coordination, MlSO outages, contractor Umlts) to execute investments over the 7~year 

r,eriod. 

While the LOF 4 ,md LOP 5 scenarios have more risk reduction than the IPL TDSIC Plan 

scenario, they come at a significantly higher cost and lower risk reduction per dollar invested. 

The LOF 4 and LOF 5 scenario capiiul efl1dencies (!, 988 and 2,076, .respettively) are less than 

that oftbe IPL TDSlliC Phm (Z, 196), 

As discussed throughont the report, IPL utilized a risk-based planning approach in creating a 

TDSIC capital plan with the goal of managing high-risk assets and providing eC{)nomk: risk reduction. 

·rhc IPL T'DSIC plan manages the risk with aU the a<,sets in the High-Risk Region up to IPL's technical 

executable constraints, while achieving the highest c.apitat efficiency and spending less than the LOF 4 

and LOF 5 scenarios. 

5-4 
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During Q4 2018 B1ack &Veatd1 v,•as commissioned by• Indianapolis Power & LJght {"IPL") to 
conduct an inspection and review of the IPL Transmission and Distribution Systei:n Asset Risk 
Moder (''Risk Model") that was developed by Bums & McD(mnell ("BMcD"). This .model is a MS 
Excel-based planning and dlagnostk tool. !PL uses the Rlsk Mode} to pararneterize, gauge and 
measure cert.iJn risk attributes retated t,) the IPL transmission and Distribution e,&ti") system. 
This model ls the joint property of BMcD and IPL. IPL commissioned BMd) to assemble IPL 
transmission am! distribution system asset data, Inspect and format the data and apply it to the 
Risk Model. BMcD and IPL developed input assmnptlons required by the model that relate to asset 
failure impacts and ,:ithervarlous parameters characterizing the likelihood of asset failures. 

the purpose ofthls memorandum is to explain Black &Veatdi's review of the Risk Model and 
provide Black& '\l'eatch's observations about it IPL requested that Black & Veatch inspect and 
revfew the Risk Model for general soundries.s ill relation to certain practke norms, inspect the 
Inputs that have been used, and tn validate that the model yields reason:&hle outputs given the 
n,Hure of the applied lnfnJts.i 

Qua Ufications 
!PL selected Black & Veatch to perform this nwiew because of Black & Veatch's independence in 
this matter and its asset 111;;1Mlttenuntt consulting practice qualifications and capabilitJt~s in generaL 
Black & Veatch also bas :-pcdl1c experience related to the Indiana Transmission, Dlstributfon and 
Storage System Improvement Charge ("TDSlC''J pfan developrnent process and evaluation mmns 
assodated wrth it. 

Spedfica!Iy, Black & Veatch uses and deploys similar asset registry and risk models II'! its work with 
electric and gas utilitl.es for similar rl.sk attribute assessments that were conducted fot IPL by BMctt 
Black & Veatch is highly farnlliat with the use, construction and operation of asset registries and 
risk models. Black &: Vcatd1's consultants are iJlso leaders in applying industry practice norms 
related to ;_tsset management assessments. These involve application of the lnternatioiHtl 
Org.iniz:1tkm for Standardization ("ISO") sram:lards aml guidelines to gather and apply asset 
perfornia:m:e data and to 1neasure and quantify risk in relation to and arising from tbls data/ 
expertise in applying essential asset management practice norms greatly lnrluence the nature of the 
review. 

1 IPL requested that Black& Veatch and HMd) work co!l,1b,.1ratively to conduct this inspection and review of 
the Risk ModeL In fact, the succ.iss o!' this effort was only possible through the co!labomtkm. ofBMcD, IPL and 
Black & Veatch in this matter; 
1 Black & Veatch's ext<1nsrve experience includes asset management planning, capital priorlUzatil:m, asset 
failure analysis, risk assessment ushtg the I ntemational Organization for St,mdardizat.J()n standard for risk 
management (IS03t000), perfl:,rma11ce bei-1chma.i'kilig, maintenance optlniization, business piannlng, 
servi1;eability assessment, whole 11fo costing; operatiotml efficiency, International Organization for 
St:andunHzation standard for asset management maturity assessm11nL'> OS055001), business 
management, and infrastructure rehahmtation. 
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To ctmduct this Risk Model inspection and review, Black & Veatch carried out the frJllowing 
acthdties. The purposes of each 3ttivity is also described. 

l) inspected the MS Excel-based computer spreadsh(HJt Risk Model's ''architectme". This 
means th{3- structure of the spi-eadsheet mt)del and how parts of the tnodel interact to 
transJate inputs to outputs. 

2) Inspected certain formulas used in t!rn Risk Model through in person and web-based 
meetings. The inspections \Vern limited to fonnulas that BMcD considered non
pt<iprietary. Also, thls step was conducted on a sampling basis. For those fornm1as that 
vvere considered proprietary, Black & Veatch and BMcD discussed their purposm, and 
prh1ci:ples fot 'reasonablen1;ss', 

3) Inspected some data sets that were provided by IPL and then up1>lied within the Rlsk ModeL 
This too was conducted on a sampling basis. 

4·} Reviewed a set of Risk Model input ossurnptions, lnduding unit cost data, asset depredation 
curves frnrn I?L's 11rnst recent depredation study, and criticality cdteti,1 frmn lPL's Asset 
Manageme.nt system, This step was ccmducttid on a samp)jng has fa as weH, However, the 
most imp:acttul assumptions (in Black & Veatch's judgment) were Jnduded in this review, 

5) Inspected the assumptions that BMcD applied to the Risk Model that involve broad 
,:,djUstrnents to dass:es of data and/or <tther input assumptions. This cm1stitutes both 
informal or formal "rules" by the model analyst that ostensibly cotlld play a role in 
influencing the input data (and therefore final model evaluation outputs, and pQtentiaHy 
conduslons). This step. indudes the method used to adjust the actual asset ages to 
determine effective ages, and 'scodng appniadtes' for assessing the risk of asset dasses. 

6) Inspected the Risk M1Jdel resi1lts (Le,., outputs) in the form of tabular data and graphs. 

VMintgntf qn ofthe work was wJJ:£L{:!llldw:;&G tiet,tilf,fdau.cfitoJ'the Bi::i'li.Maitt!l, In fact, ln performing 
this work Black & Veatch i11speded the model, formulas, input assmnptio:m;, and data sets, fofi::nmal 
sampling tedrnirtues, and lnfonnal questioning nf BMcD model users. 

LPL commissi.oned Black & Watch to ptovidea on the soundness of the model (architt1cture, 
methods, data Inputs, computations, outputs) in relation to asset practice norms .1 and to identify 
and describe for reasonableness unexpected or uncommon element;; of the Risk Model in relation 
to generating outputs ( whlch in turn support the rendt1rlng of conclusions) regarding the risk 
attributes of the IPL T&D system assets. The s!x ( 6) activities identified above represent means 
towards these ends and are described forther in Table 3-'.L 
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lns~cted d!Wl 
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m•cted 
"rulf$"' that 
influen-0e modei 

OBJECTIVE 

Model architecture 
Inspected for 
oonrot'Tm:lnce with Asset 
Management norms (pet 
practtce norms In lndiana 
amt elsewhere and lSO 
3J000and 55000 
standal·ds} 

· ~·~d~p~l:ll~on~vv•: 
.forbr~ake.rs . '··· · 

lmpected data IPL 
provided to BMcD for 
completeness and to 
understand how BMcO 
modified source data3 fur 
the Risk Model 

Inspe®d mod'l'lrules 
t:l:nuugh rdce to race and 
web me:etings 

B&V model inspection of 
model architecture and 
core modules and 
essential functionality 

This included unit cost 
data asset depredation 
curv~s from lPt:s most 
recent depreciation study, 
com:lition data and 
scoring, and crlt'icality 
<rrlterla from tPL's Asset 
Management system. 

tllti~imi~4: , ) )<. · 
• W!ittOSti~l:a · .· 

'l'hls included: 
• infilling of mis:sing age 

data 
• etrective age 

adjustments 
• consequence offailun> 

st.'Orlng rules ==ttis~·~ ·te~n~l?htt~i, 
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LIMl'I'A'I'IONS 

F<frnrnlas and model logic 
deemed as proprietary 
were verbally discussed 
onfywtth BMi;:D. 

iPrtSpne•~mt>4~1~. 
'not:J:t7ovided.·~•l:U.&•Att 
.Ve.t~~•spptd'iJCW~1D 
·dn~ bfJit•crjatlng. · 
U~llhood.of~urt1 ··· 
<:al&lhitions t'm"'b:r&kftrs 

Si~~~ pl"uprj~~\l' :·... .. 
· Inodd~~t)t\p:lltjvl~ 
tt,. . 

Since thl!: proprietary 
model was not provided 
to Black & Veatch, the 
model was· inspectl:Xl: 
through face to face and 
web meetings 

·ffl• tll.e: 11roprtet1tlj 
mode,{~~•tlilt1pto~ied'· 

;~ Bl1ckf4V~tclt ~e: 
• illoa~~.i~~d 
· tlimuib mceto ~.and 
webmee.ti~ 

11 Data Is tlften modified to addrn:ss erroro and gaps in the: data and to formatit and otherwlsl!! prepare it for use fn the model Often pocrr 
data is elimlruii:il'd for further use, Sometimes nwdelet$ u$e thil phra1>e • scrub the dm:a• w describe these sra1;s. Scrubbing t!te datil 
lmix-ove .. the !Mdel's quality by improving the i11tt;gn.ty ohbil data that Is ewntualty applied within the- model. 

3 
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4.0 Black & Veatch Review Method 

To perform this work Black & Veatch conducted several meetings with BMcD and IPL so the BMcD 
team members could explain to Black & Veatch how the Risk Model was developed, how the input 
assumptions were derived, how missing input data was infil1ed,4 how model formulas operate, and 
how results were gener.it:ed and interpreted. 

Because of the proprietary nature of the Risk Model, Black & Veatch was not provided a copy of the 
Risk Model for independeltt auditand review. Rather, during the 1nAaet!ngs BMcD demonstrated 
and discussed the model in a logical step-wise fashion, Separate and apart f'rom these meetings 
Black & Veatch re-created the BMcD model likelihood of failure calculation for transmission system 
breakers and compared these results to a summary table front the BMcD model. Transmission 
system breakers were selected for this step because they are a large and important asset class. 
Black &Veatch also reviewed BMtO-<:reated documentation explaining the Risk Model architecture, 
inputs and outputs. 

Additil:maUy, a.-r part of tile inspection and review of the Risk Model attributes (inputs. outputs, and 
computational 1engine'), Black & Veatch levered its experience with similar risk modeling exerc!Ses. 
Using public domain Information, specific areas of review include: 

\100 ISOAbased Risk Framework (meaning the way in which risk ts: measured and assets cnmpared) 

~ Average service life data by asset dass 

II Depredation curves by asset class 

Model Output 

5.0 Risk Model Description 
The gm1l of using the Risk Model is to determine a way to focus on higb·risk assets for· ptiorlty 
replacement. This is done by quantifying the risk reduction achieved by investing in the 
replacement ◊f certain assets whose risk score is in the higher risk regions of the heat map. the 
quantUkation is the product of the consequence of an asset's failure and its likelthood of failure. 
The assets with a higher conHquenre and likelihood of failure pose~ higher risk to IPL's T&D 
system. Once the Risk Model was developed, it was then used by BMcD t<:> help IPL Identify the 
capita,! expen.dirures for substations and circuits that were part oflPL's TDSIC filing:. IPL used their 
engineering judgement to detertnine the a.inount of work that was able to be com;lleted in a seven• 
year period and then the Risk Model identified the assets for replacement 

* This ar,th1lty L-. rommon when working with largi1 data sates. The primary mi\'tl!o(I fur lnllElng was us:it1j!! the lnsmn ~er fhnn other 
assets that w<tr~ fn d0$e pro;.imlly. Art eXl!mpl~ is U$llll! the in.~tAU year of a Jk)le fur conductor, 

4 
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6.0 Black & Veatch 11nspection and Review of Risk Model 
Architecture 

Black & Veatch used its knowledge ofAsset Management norms (practice r11)rms in Indiana and 
elsev.•here and ISO 55000 standards) to inspL>etthe Risk Model arcbltecture. This was completed 
through face to !ace and web meetings as noted earlier. BMcl) brnadcasted the MS Excel nwdel to 
the meeting participants, reviewing and explaining the model architecture. The modules depicted 
in Figure 6~ 1 were included in this review, The exception was the Geodatabase which was 
explained l'!s pn:ip:riety to BMd), However, BMCO and its Geodatabase expert expialm:<i the way In 
which the database was developed and how and v.-here the soun:e data was a,.qulred. 

During these meetings Black &Veatch requested deeper explanations when the atchitecture 
deviatf!d from other models about vvhich Black & Veatch ls aware (and in smne cases expert usen; 
of). Black & Veatch separately crmferred to discuss the differences and detennine if the differences 
were significant enough to cause model result deviations (from what other models might generate). 

Another important attribute of the JHsk Model 1.m::hitecture is the manner in whidi assets relate to 
each other in a hierarchical way. The asset hierarchy ls used In the asset registl!r to aggregate risk 
up from the asset class level to the substation/c!rcuitliwrds and to display outputs and results at 
the substation/circuit levels, Figure 6,2 shows tlrn asset hierarchy for the Risk Model that was 
provided by BMcD. 

The asset hierarchy clescribed withir1 the Risk Model .tire used to identi(y the capitril expenditures 
for substations and circuits; not all of IP L's asset classes and .assets, however, are evaluated within 
the Risk Model. Some example$ of asset dasses not indudt:d In the Risk Model in dude: the Central 
Busin()SS District assets, communication system assets, protection d,wices, relays, and switches. 
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Black & Veatch offers the following observations regardtni~ Its inspection nfthe Risk Model 
architecture; 

'the Risk Model's architet;ture aligns with lisk models that Black & Veatch has developed few 
othEir utilities evaluating asset replacements. 

The Risk Model asset hierarchy also aligns with risk niodels that Black&. Veatch is familiar with. 

By ali-gnment, mack & Veatch means: 

The model structure - down tn the modules themselves .. is very s!tnilar to that which Black & 
Veatch is familiar, and which it applies in other jurisdictions. 

The modules interact and relate in ways required to <letennir,e the necessary model evaluation 
outputs, narnely: heat rnaps and summary graphs showing risk reduction, expenditures and 
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the ratios of these. Black & Veatch found no gaps that would imply the inabUlty to generate 
the intended computational outputs. 

" The asset classes selected for the model are the same as those included in the risk models 
pres~nted by Black & Veatch in other TOSIC filings. For circuits the rts:k is aggregated from the 
section (i.e. pole/tower and conductorJ level to a circuit level in order to understand the 
hrrpact ciri;uits have on the system. However, the Risk Model pinpoints r:isk of spedfic sections 
to prioritize replacement within the circuits. 

ln brief, Black & Veatch found no weaknesses or gaps in the .Risk Model from an architecture design 
standpoint. ltls built in a way that an asset manager proficient in !SO 55000 and lSO 31000 
pra<::tke llorms would find logical, rea.sonable, sufficient, and required. 

7 .0 Inspection and Review of the Risk Model Formulas 
Black & Veatch used the Risk Model architecture as a guide to review the Risk Model formulas. Due 
to the p,roprietary mtture of the Risk Model, Black & Veatch's formula inspection was performed as 
BMcD de:monstrated and discussed the model with Black & Veatch, explainh1g the .major parts of the 
Risk Model. This occurred as part of several in person and mb•basecl meetings. 

Similar to the ,;m .. tdtet.ture review, Black & Veatch inquired about formulas in an organized and 
systematieal way to learn mom a.bout the formulas and trace how they were operating within the 
model. t:Uack & Veatch used these occasions to inquire deeply about how the model formu1ae were 
constructed, and why certain methods were applied. As with the architecture review, Black & 
Veatch levered its own expertise in developing and operating simUar models. When there were 
differences in approaches, the BMcD and Black & Veatch participants talked freely about what was 
heh ind these choices in approach. Throughout, Black & V eatdt was mindful about inquiring about 
formulas and deliberately focused on the ones that had the greatest influence on model results. 

Black & Veatch offers the foUowing observations regarding its inspection of the Risk Model 
formulas: 

t'!i The Risk Model formulas align with other risk models that Black & Veatch has devefopetl for 
()tiler Indiana TDSJC filings and other pla~s. 

m By alignment in this context, Black & Veatch means: 

The fi:Jrmtdas appear logical and well structured, 

" They appear to periorn1 the necessary computations correctly; 

"' The layout allows for copying and pasting formulas to prevent formula errors, 

Formulas are linked to key settings so that when the settings are updated the changes flows to 
aU applicable formulas. 

8.0 Inspection and Review of the Risk Model Data Sets 
{Inputs) 

As part of IPL's ongoing asset management effort.,;, IPL was able to assemble a large quantity of data 
for potential use within the Risk Model. First, lPL focused on dam that it knew would be structured 
and evaluated within the Risk Model. (As noted earlier, some asset dasses were exchtded). Next, 
IPI. provided data that resides 1n its Geographic Information System ("GIS"), Osmose, and Excel 

1 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-B tnd:i,1.-x:i,atx>l 1$ l?owier & Light Company 
Indianapolis Power & Light Company Page 171 of 247 1'DS:l'.C Plan Fi.ling 
cause No. 45264 TOSIC 1 !PL Attachment n.:ra-2 (l?ublicl 
Exhibit A Appendix 8 • 4 
Page 161 of 237 Page 11 of 15 

spreadsheets. Black & Veatch reviewed the asset data provided to BMcD to gain a familiarity with it~ 
A.,; part of In person and web~based sessiqns BMcl) explained to Black&. Veatch how the data was 
set up with the model and how the various modules and formulas operated in it. During these 

- sessions Black&. Veatch asked rnany questions to gain an tmderstanding about th~ way BMcD 
applied the data In the Risk Model. 

In addition to the review, Black&. Veatch used some of the [PL data (specific to the Rlsk Model) to 
do a spot check. 

'fhe principal. or main types of data provided to BMcD were as follows: 

tJ Asset Record Information 

" Unique Identifiers used for asset identification 

Asset Description 

, InstaU Year 

0 Location 

.~ Other key information needed for the asset register 

Depredation Studies: 

fill Asset Health Information ( e.g. condition assessment scores and framework and IPL Asset 
Management documentation) 

lPL's Existing Consequence Framework 

IPL's A.<i;set Hierarchy 

iii Geodatabase Query 

Black & Veatch offers the following observations regarding its inspection of the Risk Model Data 
Sets: 

mm lPL has more asset health information and scoring guidelines: available than other utlllties for 
which Black & Veatch has developed risk models. This information provid(.,>s a better 
1.mderstanding of the actual health of the aiisets to determine the effective age instead of only 
relying on chronologka1 age. The overall Impact of the data was to decrease the average age of 
those assets and provide more validation that the model likelihood of failure was not overstated. 

IWl The install year was not avanahle for every .asset in each asset class so BMcD used age inOJling to 
determine the install year. The methods used for infitling age were appropriate to use when 
developing risk models. 

9.0 Inspection and ,Review of the Risk Model Input 
Assumptions 

Black & Veatch distinguishes here between the data sets (above) and other forms of input 
assumptions. The data sets are of course inputs. !n this section, however, Black & Veatch focuses on 
model assumptions that operate on m~ny of the data sets. 
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hi a way Cfnnp11rnble t{l the review <1fthe architecture, Black & Veatch completed a sample-oriented 
inspection and review of the Risk Model input assumptions as part ofin person and web-basud 
meetings. J3Mc:D, as before, broadcasted the Risk Model. Black &Veatch used these strsslons to 
.inquire about the lnputassmnptions as they were encountered. Black & Veatch metas a 
team to discuss the input assumptions, differences from Black & Veatch's experience in applying 
similar factors to its asset risk models. The focus of course was on assun1ptions of significant 
importance to the Risk Modet results, 

The nrnin assumptions that Black & V catch reviewed are as foUows: 

Unit Cost Data 

Inflation Factor 

Asset t)epredation Curves 

Average Service Lives 

Critkality Criteria 

Red Zone Selection 

IPL Resource Constraints 

Black & Veatch offers the following observations regardi.ng it,'i inspection of the Risk ·Model Input 
Assun,ptions: 

- Black & Veatch reviewed the unit cost data that lPL provided to BMcl) for the 
Risk Model and Biack & Veatch was comfoi:table with the Association for the Advam::e1nent of 
Cost i:ngineering f' AACE") estimatt)s. 

" Black& Veatch compared BMc!Ys selection of eHch asset 
class depredation curve with other utilities. Though differences are observed, the selei:tlon 
methods and curve usage aligned with the other utllfties. By alignment in this rnntext, Black & 
Veatch n1eans the shape of the curves were the same or similar. 

- Owrrall IPL has longer average service lives than the l►ther utn it!es that 
mack & Veatch comp.a red. This appears rn be the result of the efforts IPL has undertaken anmnd 
asset management. 'fhls means that when the mndel identifies Bssets for repfacemt}nt, they are 
already older than other utilities. 

- IIMcD's ntet110d uses a wide range scores to weight the impact of 
consequence of failure while some other models used and reviewed by Black & Veatch applied a 
multiplier to \Veight the score. Though the methods are slightly different, both work well to state 
the conseqmmce of failure for each asset class tq understand the overaH system risk. In addition 
to reviewing the criteda, Black& Veatch worked 1ivith BMcD and IPL to calibrate the consequence 
of failure definitions and related score. The resulting ctms:equence 0Hailur1; details can be found 
in the BMcD Risk Model Report. To further explain,. IlMcD chose to score consequence of failure 
with a graduated scale wlth up to 16 different consequence levels that ranged frtrm a score of O to 
1.,000. The appropriate score was developed and applied to the different asset dasses. There 
were six different failure (Le., cm1sequence} categories (e.g. Safety Impact, Customer fmpact, 
Environmental lmpa(.t, Restoration, System Operation/Production, and Regulatory /PubHc). The 
categories have mulHr>!e criteria within them and the Risk Model uses the n1ax score within each. 

- The Red Zone ls used as a guide when developing the TDSIC plan for 
substations and cirtults. ln this Risk Model, tht, Red Zone represents tier une assets. This includes 
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assets that have a consequence of failure ("COF") of greater than, or equal to 4 and an LOF of 
greater than, or equal to 4. Assets in this region were targeted for replacement first within the 
seven-year period. The Red Zone approach used in the Risk Model covers less of the risk grid 
than other risk models Black & Veatch has worked with; however, it still is appropriate for the 
Risk Model as it uses the tier one assets to identify highest risk assets for replacement and then 
relies on tier two to focus Investment based on risk reduction per dollar spent 

Ficure 9-1 Red Zone Target Region - IPL 
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• IPL Resource Constraints - BMcD designed the Risk Model to handle resource constraints and 
then worked with IPL to calibrate the limits for each asset class. An example of this is restricting 
the Risk Model with the number of circuits that are able to be replaced In a given year based on 
resources and system availability. This approach aligns with the way Black & Veatch constrained 
the risk models it presented in other Indiana cases. By alignment in this context, Black & Veatch 
means that the other models had the ability to also limit the number of assets class replacements 
per year. 

10.0 Inspection and Review of the Model's General Rules 
The Risk Model has a wide range of broad or 1eneral rules used to apply the various input 
assumptions to each asset in the Risk Model. This allows for the user to adjust information to the 
thousands of asset records and allows for the model to be updated annually. 

As with the review of the architecture (In person, etc.) Black & Veatch reviewed the Risk Model 
general rules with BMcD. Similar to the architecture review. Black & Veatch reviewed general 
rules and requested additional explanations when unfamiliar rules were found (per Black & 
Veatcb's experience). Black & Veatch met as a team to discuss the differences, determining their 
Importance and impact 

The main types of general rules that Black & Veatch reviewed are as follows: 

■ Infilling of Missing Install Years 

■ Effective Ase Adjustments 

■ Consequence of Failure Scoring Rules 

Black & Veatch offers the following observations regarding its inspection of the Risk Model Data 
Sets: 

II Infilling of Missing Install Years - The availability of asset's install year is a common issue that 
utilities are faced with when developing a risk model. IPL was not unique with the data that was 
available for determining the age of their assets. 

BLACK & VEATCH I Inspection and Review of the Model's General Rules 10 
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1'here was sufficient substation asset dnu1 to determine ,m install year for breakets and power 
transformer asset1. 

The install year for batteries, breakers, and power tTansformers ,,vere not in the system. so an 
lPL subJt:ct matter expert ("SMF.") reviewed physical records to determine the i.nsta.ll year. 

For the circuit assets, there were morn data gaps with the it1sta!! date the conductor. 

There was good im;tall year asset dat,'i for poii!s and towers so BMcO used the GIS infonm:ition 
to match poles and towers with condnctnrs to determine the install year, 

s,v.,,,u,,,·,n· -The availability of cnndltion test data allows for an asset's effective 
age to be detennined by adjusting the chnm.ological age to lncorporatt1 the health of the asset. IPL 
had good condition data available for breakers. powet transformers, and poles. in addition to 
data, lPL already had the data ln a format that was easy to use along with testing thresholds that 
aUowed BMcD to determine the asset health. These were the only assets in the Risk Model that 
had asset health data. 

- The scothtg rules allow for the Risk Model to assign a 
txmsequem::e offailure score to eµdi of the asset records ln the model. BMtD worked directly 
with IPL SMEs to um:ierstand the magnltmle of failure each ofthe asset classes in tirn Rlsk 
Mmlel and then applied the rules. This is the same approach Black & Vt?atd1 has used to develop 
scoring mies in similar risk models. 

11 Inspection and Review of Model 
mack & Veatch discussed the Risk MGdel results when BMcD was finalizing the dteults and 
substations t:hat would he included ln the TDSIC filing. IPL, BMd), and Black ,'?J. Veatch had 
numerous web meetings where SMcD would show the Risk Model outputs ,md explain the W<I'l the 
scenario was developed along with the drivers that caused the Risk Model to the various 
circuits substations rcplacemenL As with the an::hltec:ture revit~w, Black & Veatch levered its 
own expertise in developittg and openn:ing similar models. When there were differences in the 
results, the BMcO and Black & Veatch participants talked freely about what was behind these 
results. 

In addition to discussing the Risk Model results with BM cl), Black & Veatch als.() revieW{rd the 
results based on Black & Veatch's experience with slmilar risk modeling. A portion of the Risk 
Model was also recreated by Black & Veatch to check the applkatfon of likelihood offoihffe curves 
to one of the asset classes in the Risk Model. 

Black & Veatd1 offers the following observations regarding its inspection of the Risk 
fiirn:mlas: 

~ 'fhe Risk Model provides results over a seven-year period and 
the risk reduction results aligns with the range of risk n1du<:tion tn sirnHar risk modeling 
c1mducted by Blad< & Veatch. By alignment in this context, Black & Veatdi nrnam; the Risk Model 
shows a 36,6% reducti.on in risk as compared to the other modeling that ranges from 21% to 
40JJ1il risk reduction. After reviewing the architecture, input data ;1nd assumptions, and other 
m(HhJ! attributes described in this mem.orandmn, Black & Veatch found that the model performs 
the computations effectively. 

~ The Risk Model :,imulati1m perfornted by Black & Veatch resulted ln 
the same likelihood of failure store as the one that was shown in the Risk Model that was 
developed by BMcn. 
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Black & Veatch undertook a thorough review of the Risk Model developed by BMd) in the manner 
described (in person meetings, web~based sessions, and recreation of certain functionality). The 
fundarrumtal approach of taking IPL's data and developing asset registers that were then used to 
prioritize capital expenditures to target assets in the Red Zone f.s the same as that taken in similar 
Black & Veatch risk modeling. The Risk Model developed by BMcD has differences around the 
consequence framework, effective age adjustment<::, and the COF and LOF scoring of circuit 
segments. However, aft.er reviewlng the model, Black & Veatch feels confident that the Risk Model is 
appropriate to use to identify capital expenditures for substations and circuits that are part ofIPL's 
TDSlC filing. 

12 
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Estimates of Economic Contributions 
Figure 1 outlines IPL's expected spending over the next seven yea.ts to upgrade and modernize its 

electric T&D system in Central Indiana. IPL plans to invest an average of $17 4.1 million per year 

over this period, with peak spending in 2023 when expenditutes will teach neatly $212 million. In 
all, IPL's IDSIC Plan tails for approximately $1.2 billion in capital investment over this span. 

As with any production or construction activity, some portion of supply-chain spending will leak 
outside of the local economy (Marion County in this case) to manufacturers and service providers 

that are located elsewhere. Given that upgrading and modernizing an electric T&D system requires a 

good deal of highly specialized equipment and material, IPL estimates that slightly more than half of 

this spending-or $611.6 million ovet the seven-year period-will go to vendors outside the local 
area. Within the framework of economic impact analysis, this "non-local" spending is considered a 
leakage and does not factor into the economic contributions of IPL's investments discussed it1 this 

report. 

Figure 1: IPVs Projected Annual Spending for Electric Transtniseion and Distribution 
System Upgrades 
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Source: IPL 

In terms of local expenditures, IPL expects to spend an average of $86.7 million per year in Marion 

County over the life of this Plan. In the terminology of economic impact analysis, these local 
expenditures and the associated employment describe the "direct effects" of IPL's investments on 
the local economy. The benefits of these investments do not end there, however. The additional 

economic activity generated by these direct effects-the supply chain purchases from other 
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,m ,::;1i1 rnlled $)J2Ji rnilli, m pt:r ye:"· to fvhrio:1 ( :01.ml y \- Jlf! Ji;s dnrno;ric prndnc1 l (;!)! ') nvcr !'fl<.: 

;-;;·v,'.n•y(·,tr penmL Tlu.'. muhiplicr 01· L\6 indicaii:::, :h111 t".'t'r)' dolh1r uf ( ~DP t!it,·uly r:1:ru·r:;t:·d by 

tlH.'t,e i1wl•~tmt'1!ts will uiµ;gcr all addirini,at $1JA(1 in c1:oncm1ic adi.vily in !he arc{L 

l Pl::-: TD::-:rc PLw to upi~rnd,· its 'J ·&n '°'\':dcm will ah,n B,cncrnti: ,,t:tlc ~ind loc:d i\nvcrirnK'IH re1·,nucs. 

The L\!Pl JIN rrmrlc: e,aimalt's tlH· tax 1Tvc1111cs fo1r;-1 bLdint;,;;s, profit$. iw.lirr,;: hwiinns. rnx,:[ '._;·.g., 
~,1k~, pl'npcny ,ind ,·x,'.i,t 1:1x,·,), flt"l":<onal laxci~ reg., i11con1t :u,d (Y·npeny r,1):;;,::-;), and r·n~pluVt'T ;ind 

t:mploycc coJHdb11tiorh tu :-o:,cfrd insur;mi.:c. Fueled prim;Hih Ly ~ale-; and pruperty wxc~, this 
i1wc,:.me1ll in f&D ,,y.,1nn rnndcrntY::uion will g,:rn:rntc ,ll! cstimmc.·d •~·'•.3 rnillion pv,· \T:ff in :-:late 

:11Fl Inca! t'.' ,vr:rn,nctH en.•cn, .. w. 
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Table 2: Marion Coumy,--Average Annual Ec-0nomk Cuutdbutfons of IPL Capital 
Invcsuncnts, 2020 to 2026 

Employment 
Compensation (millions, 2:J19 $} 

GDP (mmlons. 2019 $) 

state and Local Tax Revenue (ml.llions1 2019 $) 

Snurro: !8RC, using .J.rta from JPL mdl!ie !Mf'LAN tJt:Of!i1!!lit ii!Ode!i1111 wftwarn 

580 
$45.2 
$63.4 

fUpple 
EfreGt$ 

300 

$17.0 

$ZL2 

Total Multiplier 
EffeGts 

880 1.52 

$622 1.38 
$92B 1.46 

$3.3 

As rh<: supply chains that support lPL's investr11cnt activities e-ucnd to mhcr. parts of lndinna, the 
additional spending rnpports imothct 70 tippb effect job1,; and i:hc mt~! employment impact of the 

IDSIC Phtn expands fr.;;Hn 880 jobs in Marion County to 950 jobs ,tate\vide (see Table 3), 
Ftmhcm1ore, the i1VCl'.agc annual caw imp,n:t of these investments will re.Heh m:,1rly $99 million at 

the stare levd. 

Table 3: Indiana-Average AJ:um1.1I Economic Contributions o{ IPL Capihil fovestmenta, 
2020 to2026 

Empbyment 

C-ompensatlon (milltons, 2019 $) 

GDP(millions, 2019 $) 

State and Local Tax ReverHJe (millions, 2019 $) 

ln·tpacts by Year 

Direct 
Effects 

580 

$45.2 
$63.4 

Ripple 
Effadt 

370 
$20.7 
$35.1 

iota! 
Effect$ 

950 
$65,9 
$98.5 

$3.5 

Mult!p.lier 

1.64 
i.46 

1.55 

lPl,'s hwesrmetm, will n1mp up from nc,irly $137 millkm in 202.0 w a pct1k of roughly $2'12 mil.lion 
.in 2023 heforc then subsiding a bit over the last three years of the ))Ian. 'fht imm1:rl ernpk,ymern 

effects of this spending will follow a sin1il:a.t ttajcctory, with Marion County job totals reaching 1.000 

by 2023 (sec F.i!,,Yln:c 2). Over the ficvcn-yc;\!" peti()d, rhc cn1ploy1nc11t impacts of lPI .:s TDSlC Pfan 
will n..,'V'et fru1 bdow an estimated 770 jobs in th<' county. 
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Figure 2: Marion County-Annual Employment Effects of IPL Capital Investments 
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• Ripple Effect Jobs 
1,000 

800 

600 

400 

200 

0 
2020 2021 2022 2023 2024 2025 2026 

Source: IBRC, using data from IPL and Ille IMPLAN economic modeling software 

Annual contributions to Marion County's GDP will also top out in 2023, with total value added of 

approximately $111 million expected in that year (see Figure 3). In all other years, the GDP effects 

will range between nearly $80 milli()n to roughly $99 million. 

Figure 3: Marlon County-Annual GDP Effects of IPL Capital Investments 
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Source: IBRC, using data from IPL and the IMPLAN economic modeling software 

6 
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Direct Effects: Ri::fon, ro the incri':a&e in final demand or empfoymcnt in a given ittca that can be 
attt·1huted :spedfkally to fPL's 'rDSlC Plan, 

Ripple Eflects: A combination of the indh:ect and induced effects gcnctll\:cd by the dtr(ct 1dfr~crn, 
lndlred effects. measure the change in dollars or employment caLrstd when IPL incrcascll it" 
purch11sc of goods and services fo:nn supplit!rs 1111d, in tum, those supp1fors pun:hm,c mote inputs 

:md M) on throughout the z:cc.mx>my. lndm:cd effects reflect i:he d12mges--r,vlwthcr in do1fats or 
cmpkiyrnem- that result from the houschokl spending of dlrt:-ct \Not·kers, ,tlong; with the e111pk,yces 
in the supply chain. 

To-ml Effects-: The tot;1! of i1H econmnic cffrcts is the size of the c:tot1ornk ir:npact :and hi (tlc sum of 

the direct and :dpJ)lc cffocts. The IMPLAN modd also tnu-;h the tax dfocrs ;rnsodatcd ;,vfrh all the 

tnws:icdons and economic acti:vity assochtted wirh the direct and ripple effects. For (':Xan1plt', 
houscbok1 s.p-ci1dh,g at rtrnllcts gcnc171te:s state s:¼les tax, Jn a.dditicn:i, those retailers also p:,y pr()perty 
tri..1u::t: to k,cHl g<-n~.rnmcnts. As a result, this analysis was also able to e1,th:m1.tt'. the statt: irnd local 

grtvernmcnt tax flows. 

Multiplier: The mukiplict is t'bt~ magnitude 1hc economic response in a particular gcogrnphic an:a 
ass:odmed with a change in the direct cffccl$. '.l11e nmlt:iplfor e.qrnd.s !he tot.i.i tJfoct divided by the 
direct effect. 

GDP: Abm known m, value ;iddcd, GDP ls a. ine,is1.1rr., nC th{'. <:conrnnic activity generated by a 

company, indt1~try, sbttc, nation, etc GDi' b dw difft:1:c:nce bt:f\vc:en total output (i.e., saks) and th¢ 

cost of prncfoctfrm inputH. Gl)P <.Xm!'.ists of four compnnei:1ti;: einployec cornpe:nsation, pwprictor 
income, other ptopt:rty incoir1.c and indirect. bnsiness tax:, 

About IMPLAN Economic Modeling 
lMPLt\N ls buih on~ anathem·atic~1l input-output (l-0) tnodd that expresses relationships hctwccn 

sectors of the economy in a chosen geographic location, fo t~xpxessing the flow of dollars thtough a 

rcgiom1l <:comimy, thl?- h\•tit-on1put n1odd assumes fixed tdationships; bet\V(%tn pmduccr1, and their 

supplien, based on demand. It also orn:its any dona.rs spent outside of the rerJonf!l ec.oriorny0 -say, by 
producers who import 111w goods fmrn ai:101:hcr art'.:l, or by cuJployccs who commute and dn lhdr 
household i>pending elsewhere, 

The idea behind inpui~.:)utpm modc:ling: is that tbe. inti~r-industr.y I:datiunshlj:>s within ll t{1~un btgdy 
determine how that ec.onotnj' wil! respond to economic i:hang;t-,. 1n im I-() modd, the incterrne in 
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dcn1and for a Ctinain proc!uct or scrvk:t: cause~ a mnltipfa:t effoet, layers of effect that come in r. 

chain .re~cdon. Incteailcd <let:nand for a product affects tfo: producer of the product, the- 1wnduccr's 

emrinyees, the ptttduccr's supplicra, the iupplit:r's employee$, and so un-·--ultirnatdy gen~1tMing a 
toml effect in th<~ crom>rny th:tt fa g1'.'l."'.l1tcr dmn the initial change in dcnJitnd. For instant~, :1ay 
demand for Ander1len Windo\l.>s' wood window i::n:rnfocts irn:::rer1ses. Sales g:t'1'.)'I-V, so t\ndci'seh has to 
hin;; more people, and the cornpftny rnay buy mote fr<H'.t'.I local V\:ndors~ and tl:10:.<~ venck:.1:i! in turn 

have to hire more people ... who in tl1t11 buy nm.re gt()<:ede$, The ratio of ttrnt ,wc:i11all effect to the 
initial change is calied a i:egion,il 1m1ltiplier :rnd ,:an be expressed like this: 

{Direct Effect+ Indited Effect.s + Induced Effects) / (Dirt'.Ct Effect);;;_. Multiplier 

Mulciplien, a.i't~ indmHry,· and regi01Hpe,dfic. Each industry lu~ :t 1.miquc ,:;iutput rt1u!tiplier, hccarn,e 
each lnd1.,1stty hne; a (Uff1;:ten1 pattern of putchllses from firms imid<:- and outside nf the rtgio1rn.l 
ccr;mnmy. (T'hc rmt:put 1riultlpliet Is in mt·n used to c1tkt,fak .im:;omi: and empk,ynient multipliers.) 

Estinw.ting a 1.tmltiplfor i,, not the end goo! of lM11LAN nscxs, Mot<! ,vit<h to estimate other niitnbers 

and get :1i:1swers ,o qt1t"Stions such as: Hnw tmmy jobs \vill thii; ne,v firm pt(l(h:1cc? llow much will 
the lraJcal economy be affected by thi:it plant dosing? W'hat will the effocn; he nf ao increase in 

product de111$nd? Bnsed on those. user choices, IMPLAN software construct& "social accounts" to 

meaimn~ tlu~ ftn\v of dollars from pm:chm,crs rn pr(Jductits within the region. Thl.'.! data in those sndal 

accoums ,.~tl S('.t up the precise equations m.:(xk~d to finally 1ms\ver thot;c cim:st:iom users hav<>=·,·, 
:tb<:mt the impact of ,t new con;pany, n plant dosir1g ot greater product dcman<l•••--0.nd jil.dd the 

am,wers, 

lMl)l.AN G(HHtrm:ts its inpnHmtput: tnodd. u;;ii::1g aggregated producdon., employment und tmde 

cfabt from: lncnl, n~gi.i)11al and national sources, scuch a$ the lJ.S. Census l:.h:ireau's annunl 01111¥!:) 

1311:dn.a:.1,; Pr,ll1w11.J tep<ll't and the U,S. l3"ure:m.1 ofl,ahor Stwtistks' am1n;1l J•eport called (.oren;r{ 

lI,n.tilr!JllMNt a1td t¥·~~r. In addition to gathering em:mnom, nrm.n1nt:s of data ft\in1 govcmnie:nt i;orn·cc;;, 

the c.01.np.any iilsn es1:in1att~ som<:· data where they h:rve:rt't been reported at the kvcl of detail m;edcd 
(conmy-levd proifoction daru, for instanr.,e), or where detail is omitted in govettli.nent n:potts to 

protect the confidcntfaliiy ofindiv.idual totnpitt1iei. whot,t': tfota would be easily re:cog,nlzcd due m.,i 
11pru:sc population oflnmioessc.& in the n!'ea, 

Th¢ IHRC's iu1.alysts hll've aH1~ndcd :u.lvanced training in the use of tho L!VlPLAN n1otkfu1g so fr.wart:. 
The escimatcs tht~t the IBRC i1nalys1:s generate art scn1t1nized dosdy to cnsutc that they art: Ht:ctwiite 

and tdlect the rnos t tmstwmthy npjJJkati<m of the 111{)dding ,;oft:ware. Jn all instm:'.lccs, th~. nm!,I 

conservativt! estlmatfon :maJmptions and procedures ;;ux• used tu produce the ll\fPLr\ N tcciulti;, 
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Appendix 8.6 Black & Veatch Cost Esti1mate Review 
and Validation Report 
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The independent cost l'evlew was completed by cost estimating, engineering, and consulting 
professionals from Black & Veatch Corporation. fouru;led in 1915, Blade & Veatch is a l,eading 
global englneerin& consulttng and construction company. Blade & Veatch specializes in these 
major markets: 

• Energy 
• Water 
• Telecommunicatkms 
• federa'I 
• Mariagement Consulting 

Black & Veatch Holding Company is an employee-owned, global company that delivers 
sustainable infrastructure solutions across the Power, Oil & Gas1 Water, Telecommunications and 
Federal markets. Since 1915, we help clients Improve the lives of people ln communities 
wortdwlde through consulting, engineering, construction, operations and program management 
services. 

1.2 T&D PLAN CAPITAL COST ESnMATE REVIEW 

IPL engaged Black & Veatch to conduct a review of IPL's proposed TOSIC Plan capital cost 
estimates and estimatin8 process, based on 8hu:k & Veatt::h's knowledge and experience with 
similar TOSIC project capital cost estimates. The review te!,"ted estimates for reasonableness 
based on Black & Veatch's e1<perience and the Information and backup data received from IPL for 
its cost estimates:. 

The specific goals of the lnd~pendent cost review were: 

• To validate that the IPL cost ~stimating process Is: in accordance with AACE g1.1Melines and 
• To identify any recommendations for improvement. 

Black & Veatch's review included tf!es cost estimating process for all projects and an independent 
estimate ver1fication fora representative sample set of dass 2 project cost estimates from IPl's 
TOSIC plan as described In the following sub~sections. As part of the revrew, Slack & Veatch 
supported IPL with the development of a uniform method and template for cost estimating to 
meet AACE Class 21 3 and 4 guidelines for an project cost estimates. Class 3 and 4 estimate 
templates completed by t Pl subject matter experts were reviewed by a Black & Veatch AACE 
certified estimator for reasonableness. Black & Veatch developed independent project estlmates 
for a 5% sample of Class 2 project estimates to verify reasonableness of estimation and 
compteteness of project details. 
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To conduct this review, lPl provided Slack & Veatch detailed mat€!rlal and labor estimates 
developed by the des.ignated IPL engineering subject matter experts and any requirt::d external 
engineering support. Each estimate provided line item detalls of costs that included quantities, 
materials, labor costs and any required assumptions. After reviewing the received estimate 
workbooks and docum~nts1 several cost estimating review discussions wern conducted to 

confirm agreement on cost estimate classification criteria and to revlew IPL cost estimating 

rnethodo!ogy. Slack & Veatch supported l?L with development of cost estimate temp:lates for 
consistency across all project categodes, 

Black & Veatch reviewed the Class 3 and Class 4 estimates for the following projects: 

1,) Circuit Rebt.dlds 
2.} Substation Asset Replacement 
3,) XLPE Cable Replacement 
4,) 4 IN Convei-siori 
5.} Tap Re!lability Improvement Projects (TRIP) 

6.} Meter Replacement 
7.) Central Business District (CBD} Secondary Network Upgrades 

8.} Static Wire Performance Improvement 
9,} Remote Ends - Breaker Relays/ Upgrades 
1(LtPole Replacements 

lL)St:eel Tower life Extenslo11 
12 .. )Dlstribut!on Automation - Redosers 

13.) DellverabH!ty - Substatlo11 Upir;rades 

Black & Veatch developed independent estimates for 5% of the 2 estimates that IPL had 
separately developed. The h::iHowing projects were chosen to determine lf IPL estimates were 
reasonable and complete for TOSIC purposes of "best estimate". 

1, 4 kV Conversion Stuart 4kv Conversion 
2. CBD •· Pierson St Phase #1 
3. Circuit Rebuilds- Crestview #3 

4. Circuit Rebuilds- Northwest #9 
5. Substation - Edison Substation 
6. Substation -Gardner lane Substation 
7. T-Une Static Replacement - 132-84 MooresvHle to tam by 
8. TRIP-· Lafayette 5 Tap 192~141 

IPL developed project cost estimates for eacb project kidudt:id ln the proposed 7-ye.ar TOSIC 
investment plan; IPL estimated project costs using detailed estimation vmrkbooks and systems 
supported by subject matter experts. These templates and systems ,:1flowed IPL cost estimators 
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to develop estimates using a consfstent set of base cost assumpttons such as labor rates, material 
costs, and a variety of other assumptions to drive consistency with respect to its estimates. 

Based on discussions with IPL's team, the cost estimates reviewed do not include an adjustment 
for salvage value of retired equipment/assets in the estimates. As such, Black & Veatch has not 
reviewed or assessed any estimates of salvage value. The cost estimates reviewed by Black & 
Veatch do include IPL overhead costs and contingency, 

Class 2 estimates were developed for 9 of the 13 'Projects for Year 1 and Year 2 of the plan. For 
the 4 remaining ProJeds, Class 3 estimates were developed. for the rernainlng years of the plan 
(Years 3-7) Class 4 estimates were used, exce:pt for the Advanced Distribution Management 
System {ADMS) Project, A Class 2 estimate was developed for the ADMS Project and the costs 
were distributed over the 3~year project deploym~nt window. 

Table 1 below, lists the three AA.CE estimate dasses that are appHcable to the IPL projects in the 
7-year TDSIC plan. 

Table 1-AACE Estimate Clasidflcation (lass 2-4 

M~TIJRITY LEVEL Of 
ESTIMATE PROJECT DEFINlTION 

CLASS DfUVERAtll.ES 
Expresse<l as % of 

ENOUSAGE 
Typical 

purpose of 
estrmate 

Semndtlf'f Charactttriffk 

METHOt>OUXiY EXPEClED ACCUiACY 
Typical estlm:adng RANGE 

method 

These project cost estimates are adjusted from Class 4 to Class 2 as part of IPL's anm.Jal TOSIC 
Plan update process, and when projects are between one and two years from being 
implemented, detailed project scopes are defined, and cost estimates are developed using the 
detailed estimation temptates and systems, 

13.2 B&V Approach Review m T&D vn"11t"1~r C<:iart Estimates: 

Slack & Veatch's approach to complete the lPl Project cost estimate review included 
independent review ofthe cost estimating process, procedures and templatt!sfor all projects by 
a certified MCf. estimator to confirm consistency with AACE guidelines. Black & Veatch also 
developed Independent cost estimates for a 5% sample set of Class 2. estimates that IPL 
developed. Black & Veatch1s certified AACEestimator, capital cost estimating tools and historkal 
databases were used to develop Slack & Veatch's independent estimate. 
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The iru:lependent review of the cost estimating process and templates were completed for all 
Class 2,. Class 3 and Class 4 project estimates and included several review meetings with the IPL 
subject rnatter experts and supporting engineering firms to review the templates, and 
rnethodolOgy utmzed !n the estimating process. Black & Veatch provided a detailed review of the 
AACE guidelines and industry good practice. Recommendations for improvement were provided 
throughout the review process to support IPL development of project cost estimates. To develop 
the lndependent Class 2 project 1~stimates Black & Ve.atch relied on a templated approach 
previously appUed to check other TOSIC cost estimates. This approach uses a combination of 
historical labor and material costs from past .s!milar projects, as well as our compilation of 
material and labor costs for recent electric T&D projects across North Arnerlca. We then 
cornrH:1red the Slack & Veatch developed estimates to the IPL estimates and calculated the 
percent difference in the estimates, Review of any differencecs were completed with the IPL 
subject rnatter experts in each discipline. Finally, Black & Veatch e>:pedence and professional 
judgment were used in completing this check for teasona.blene,ss and estimate documentation 
completeness, Appendix 8.8 of IPL's TOSIC Plan is an examp!e of Class 2 Estimate Worksheet 
developed by collaboration between ~lack & Veatch .':lnd IPL to support IPL with consistent AACE 
Estimate Classifications Syste rn. 

For the projects of a higher AACE Class level, including Clas.s 3 and Class 4, the same lt;1vel of 
detailed cost estimates is not available. This ls appropriate in that these estimates are used for 
long term capital plarming purposes at a stage where detailed project scope and estimates are 
not yet feasible. These estimates should include matedals and labor assumptions details based 
on zi. typical installatlon. The typical Installation lnduded engineering resources1 craft labor.. and 
material unit costs. As ptojects develop from an initial planning stage, towards conceptual design 
and then to detai!,ed design and procurement before being executed, different levels of detail 
with respect to the cost estimates are reasonable and consistent with A.ACE definltlons. 
Appendix 8.10 of IPL's TOSIC Plan rs an example of Class 4 Estimate Worksheet developed by 
collaboratlon between Black & Veatch and IPL to support IPL with consistent AACE Estimate 
Classifications System. 

For all Class 2, Class 3 and Class 4 cost estimate reviews Black & Veatch used a combination of !ts, 
professlomd judgment and experience with similar projects ~,nd and review of the IPl 
estimating process using historical databases and cost estimating tools, and its understanding of 
the scope of the projects to determine if estimates were reasonable. 

the Black & Veatch team performing this review lnduded a team of: 

Senior power detivery cost estimators with 20+ years of experience and expertise In cost 
estimating f.or e!ectrk transmission and distribution projects. 

AACE certified cost estimator with 15+ years of industry estlmating experience. 

Senior power industry project matH:icger wlth 20+ years of experience planning and 
managing substantial projects, 
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Black & Veatc:h's initial review shows that the IPL cost estimates and cost estimating process are 
reasonable and consistent with AACE guideline classmcatlon. Based on Slack & Veatch1s review 
of the process and doeumentation developed to support each of the project estimates, IPL has 
utilized the correct AACE Class level to characterize what level of detail the cost estimates are 
developed to. The level of detail lPL uses to estimate T&D project rost estimates in its long-term 
T&D investment plan is consistent with good estimating practice within the industry. 
AdditionaUy, Black & Veatch noted for several project categories; the !Pl estimating pro<:ess for 
projects in plan years 3~7 utilize a detailed unit cost basis to ensure best estimat-e of Class 4 
project tost. 

Table 2 below provides a summary of the AACE Class estimate used by year In the IPL TOSIC Plan. 

Table Z ~AACE Class Estimate Used by Year 

.AACE CLASSIFICATION REVIEW IV PLAN VEAR 

Project category 

2. Substation Assets 

· · X!Pf t;abl~tR•~~~~t? · 
4. 4 kV Conversion 

s. Static Wire Performance 
Improvement 

9. Rf,rtQfg.E:nd ~ Breaker 
Ft~f.lY /Upgi:tlt:Jes/ 

10. Pole Repfc,cements 

:tli 'si.t . 
12. Distribution Autamatioo ~ 

Reclasers· 

.. ' ' ll~itiel~rt1billty;'su~ti,n 
/i · ..... ··• ~p~tJ·l 

Year1&2 

Class1 

Class:Z 

!1'1~if 
Class2 

Class3 

;:t,(l,d!' 

Cltiss3 

Vear 3-1' Estimate Template 
Check Compl~ed 

Class4 YES 

l".S' 

Class4 YES 

Class4 

· ' "'~s5·., . 
CJass4 

Class4 

Clats4 

Class4 

Y~S. 

YES 

•rES 
YES 

YES 
·'YES 

YES 

s 
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When evaluating the Class 2 estimates in comparison to the BJack & Veatch lndependent 
estimate many factors can cause significant changes in material and labor costs from month to 
month and year to year. !n today's global economy, market forces Impact major equipment 
suppliers and their costs frequently. These market irnpacts to costs are then passed on to 
equipment customers with resulting routine changes to material price quotes. Simibady, contract 
labor costs can fluctuate signlficantly in the energy industry based on demand. From a labor cost 
standpoint, many situations can change the level of effort required to complete a project. 
Unforeseen site conditions can increase the project duration signlfkantly for one project, when 
at the same time on a similar project elsewhere the conditions are ideal, and the proJect du ration 
can be: less. This results ln a variety of labor costs dependlng on a 1121riety of factors. 

It ls in this context that Black & Veatch performed lts review, No two cost estimators wm arrive 
at the same cost estimate, even when given the same general scope description of a project 
Differences can result fron, a variety of factors, lndudlng the foUowing: 

• When the cost estimate was developed - as discussed, market forces impact materiat 
prices every day and contract labor costs can fluctuate as demand for experienced labor 
changes. 

• Understanding of site conditions and assumptions. Not al'I site conditfons can be defined 
fully whtm estimating a project cost 

These uncertaln factors with respect to cost estimates are important to keep in context, and it is 
wHh an understanding of this context that Black & Veatch performed lts reasonableness review. 
For the review,, IPL provided Black & Veatch for construction" h:wel project packages 
providing detailed design drawings, !lne item quantities and site,.spedflc assumptions required 
to support development of an independent estimate, Addit!onaHy, where applicable, contract 
costs for material and labor estimates for specific planned projects were provided. Black & 
Veatch independe-ntly developed detailed cost estimates, using Black & Veatch estimating tools 
and historical labor and material costs and the same detailed breakdown used by I Pl to compare 
wi:th the Class 2 estimates provided for review. After the line itern estimates were devcifoped, 
Slack & Veatch compared the total estimate to !Pt's estimates to calculate a percent difference 
and assess the reasonableness of the estlma:te. 

The Table 3 below is a, summary of Black & Veatch's kidependent review effort IPL's Class 2 
estimates by project. 
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Table 3- summary of Black & Veatclrs Independent Review off Pl Cla:Q :a fst1mates: 

CATEGORY 

4kv 
Conversion 

Orcutt 
Rebuilds 

arctdt· 
Rel)~ilds ·•··· . 

Substation 

.. 

Stua.rt4kv 
Conversion 

Crestview #3 Withhi +/~ 
10% 

Nont:tw•i~ • Wit,in4'/'-. 
.. >15,$' ·. 

Edisoo 
.Substation 

Within+/ .. 
15% 

.. ~J~••.r~ntr· w1~,~+Jj-,· 
· .$~ ... tine.. •-· <~••··.·•··· 

r .. Lmestatic isi .. 34 Within+/~ 

l°"-Witt!' MOONSVUle 
ReplacerMrtt to~. 

. . . 

JgJ 

l8l 

181 

2 

2 

121 

cg] 

Table 4 below shows the actual independent estimate resutts for eaeh of the Class 2 projects In 
the sample set. 

Table 4 ~ Summary of Black & Veatch and IPL Cla&s 2 l::sdmate Comparison for 5% Sample Set 

4kV Conversion 

•••••••• 
arcoit Rebuilds 

::-··a~~'8I!!bii11a~·. >··· 

substation 

PROJECT 
DESCRIPTION 

Stuart 
convel'$ion 

Opttt~11si<13. · 
Crestview #3 

, N()rtnw~~ 
Edison 
Substation 

$ 

BLACK & 
VEATCH 

3,159,632. $ 

-i~~A4f · i,;02ij,ff1 •. 
$ 2,437,759 $ 2,100,000 

· a;s~~: s · · · .. ·.··2;~02,191·, 
$ 3,248,160 $ 3,719,828 

~9.8% 

. ·. il.ait'6 

+14.5% 

7 



Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 187 of 237 

H.lne Static Wire 
Replacement 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 

Mooresville• 
Camby 

Page 197 of 247 

1,691,672 $ 

ifRIP Lafeyette 5 TIP 
192-141 

$ 
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As shown by Table 4, independent cost estimate verification for the 5% sample set of projects 
validated estimates for Class 2 projects are within+/- 15% which are consistent with the range of 
accuracy defined ln the AACE guidelines shown in Table 1. All project packages reviewed had 
adequate documentation to :meet good practice standards for the defined Class of estimate, 

l.5 •CONtUJSIOl\lS 

Black & Veatch's review of the process, templates and systems used to develop the IPL TOSIC 
Flan project cclst estlrriates concludes that the project cost estimates reviewed are reasonable 
and within the typical band of uncertainty seen across the industry for capital planning and cost 
forecasting, further, Black & Veatch condu<:tes that the MCE Class leveis reported by IPL are 
valid. Independent cost esthnate verification O•f a 5% sample set of projects validated estimates 
for Class 2 projects are within +/· 15% providing a high confidence level these projects meet the 
expected acrutacy range denned in the AACE guidelines. AII project packages reviewed had 
adequate documentation to meet good estimating practice standards for the defined Class of 
estimate. Additionally, Black & Veatch concluded IPL has develop,ed good estimating practice for 
labor cost estimates to reduce uncertainty through contracts and detaHed tmjt cost reviews for 
Class 2, Class 3 and Class 4 level estimates. 

ll 
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Public Appendix 8.7 Cost Estimates, Year qy Year Project 
Detail (Sortable List} and Plan Projects by FERC Account 
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(Al (Bl 
·. 

.. :- Prof ea Type - · ·-2020 

Ace&. Condition Prefects 

Circuit Rebuilds s 27,175,955 

Sub:.tatfon Assets Replacer-nent s 16,731,642 

XtPE Cable Replacement s 12,185,638 

4 kV Con-version s 19,709,314 

hp Rellabllity Improvement ProJect.5 s 10,896,034 

Meter Replacement s 10,735,674 

CBD Secondary Network Upgrades s 4,585,019 

Statlc Wire Performar.ce Improvement s 4,765,917 

Remote End• Breaker Relay/Upgrades s 3,042,255 

Pole Replacements s l,256,134 

Steel Tower life Exten,lon $ 1,138,320 

Age & Condition ProJectsTota! s 114,221,902 

Delfverablllty Projects 
DlstrlbuUon Automation s 18,815,340 

SUbst.iUon Design Upgrades s 3,795,549 

DeHverabiHty ProJe-cu Total s 22,610,889 

Total tapftal Costs .. .·. . $ · · 136,832,791' 

Amount of Tnmsmlsslon $ 22,446,929 

Amount of Dislrlbutlon $ 114,385,862 

Total Capital Costs $ ' 136,832;791 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

s 
$ 

s 

·$ 

$ 

$ 
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(DI (El 

·;,2on:,: 2022 :. 2023 .-: . I 

25,345,895 s 45,810,667 s 52,812,143 

27,023,779 s 39,896,631 s 39,220,541 

11,768,208 s 12,501,788 5 12,354,210 

13,824,988 s 15,422,783 s 15,541,783 

10,404,000 s 10,612,080 s 10,824,322 

10,950,388 s 11,169,395 s 11,392,783 

5,918,264 s 5,311,051 s 5,888,219 

6,881,909 s 9,502,181 s 11,200,958 

2,017,899 s 5,578,433 s 1,608,007 

3,321,256 s 3,387,682 s 3,455,435 

1,111,147 s 1,082,432 s 850,792 

118,567,733 s 160,275,123 s 165,149,193 

19,191,646 s 13,644,103 s 13,916,985 

16,213,025 s 15,809,877 s 32,905,072 

35,404,671 s 29,453,980 s 46,822,057 

·~··ts3j972.,404 $ 189,729,103 $ 211;971;250 

27,575,438 $ 33,681,491 s 36,425,292 

126,396,966 s 156,047,612 $ 175,545,958 

153,972;404 '$ .. '189,729,103' $ -:-. · 211,971 250 

(Fl (GI 

2024 2025 

s 47,773,667 s 49,882,752 s 
s 34A51,705 s 44,283,282 s 
s 12,297,234 5 12,829,535 5 
s 7,583,329 s 12,385,359 s 
s 11,040,808 s 11,261,624 s 
s 11,620,639 s s 
s 5,001,613 s 5,892,283 s 
s 11,497,320 s 10,679,473 s 
$ 61234,867 s 3,1101142 s 
$ 3,524,544 s 3,595,035 s 
s s s 
s 151,025,726 s 153,919,485 s 

s 14,195,325 s 14,479,231 s 
s 6,323,236 s 16,777,568 s 
s 201518,561 s 31,256,799 s 

$. 171,544;287 -~ : 185,176,284' $ 

s 33,644,659 $ 29,295,176 s 
$ 137,899,628 s 155,881,108 s 
$ . " til,544,287 $ 1&s;11&,Vl4 $ 
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(H) (II 

2026 • 7-YearTotal 

49,913,886 s 298,714,965 

46,536,273 s 248,143,853 

12,301,534 s 86,238,147 

7,520,673 5 91,988,229 

11,486,857 s 76,525172S 

s 55,868,879 

6,373.447 s 38,969,896 

7,601,921 s 62,129,679 

6,425,834 s 28,017,437 

3,666,935 s 24,207,021 

s 4,182,691 

151,827,360 s 1,014,986,522 

14,768,816 s 109,011,446 

2,632,615 s 94,456,942 

17,4011431 s 203,468,388 

. -169,228,791 $ 1,218,454,910 

30,641,731 s 213,710,716 

138,587,060 $ 1,004,744,194 

169,228,791 s· . l,218~54,910 
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(A) !Bl 
.. 

Proleci;.;,.;. : ':io20 . . · 
Transmission 

352 • Structures and Improvements s 
353 • Station Equipment s 16,542,692 
354 - Towers tnd Flrtt.1res s 1,138,320 
356 .. Qwrhead Conductors and Devices s 4,765,917 

TranlffllssJon Total $ 22,446,929 

Distribution 
362 • Station Equtpment $ 7,026,754 
364 • Poles, Towers. and Fixtures s 39,069,911 
365 • Overhead Condustors and Devk.as s 28,815,380 

366 • Unde11round COndu~ s 2,250,626 
367 • Underaround Condustors and Devtce1 s 13,966,103 
368 - Line Transformers s 12,521,414 
370.01 • Meters • Smart Meten s 10,735,674 

DelivtrabDlty Total s 114,385,862 

· Total Cllpltal COit$ $ 13&,8J2,791 

s 
s 
s 
s 
s 

$ 

$ 

s 
$ 

s 
s 
s 
s 

$ 
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(C) (DJ IE) 
... .!~ ;· .: 

.2021 2022 • zi,u 

s s 2,300,385 
19,582,382 s 23,096,878 s 22,073,157 
1,111,147 s 1,082,432 s 850,792 
6,881,909 s 9,502,181 s 11,200,958 

27,575,438 s 33,681,491 s 36,425,292 

25,672,321 $ 38,188,063 $ 49,360,078 

34,048,557 s 47,918,689 $ 52,531,374 
27,771,432 s 26,078,201 s 27,620,140 
2,346,110 s 2,405,220 $ 2,690,012 

13,407,560 s 14,443,018 s 14,226,294 
12,200,598 s 15,845,026 s 17,725,277 
10,950,388 s 11,169,395 s 11,392,783 

126,396,955 s 156,047,612 s 175,545,958 

UJ,972,404 $ 18tn,,101 $ 211,971,250 

IF) (G) 

ZOZ4 ZDZS 

s 2,844,94D s s 
s 19,302,399 s 18,615,703 s 
s s s 
s 11,497,320 $ 10,679,473 $ 

$ 33,644,659 $ 29,295,176 s 

$ 24,862,469 $ 45,555,289 s 
s 44,678,960 s 49,169,935 $ 

s 25,686,598 s 27,204,806 s 
$ 1,809,774 s 2,715,591 s 
$ 14,093,313 s 14,938,612 s 
s 15,147,875 s 16,296,875 s 
s 11,620,639 s s 
s 137,899,628 s 155,881,108 s 

$ 171.544,287 $ 185,176,284 s 
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(HJ (I) 
.. 

ioz& 7•Year Toto! 

2,632,615 s 7,n7,940 

20,407,195 s 139,620,406 

s 4,182,691 
7,601,921 $ 62,129,679 

30,641,731 $ 213,710,716 

32,554,913 $ 223,219,887 

46,385,522 s 313,802,948 
26,696,BSS s 189,873,412 
2,769,903 $ 16,987,236 

14,497,783 s 99,572,683 

15,682,084 s 105,419,149 

s 55.868,879 
138,587,060 s 1,004,744,194 

.1&!1,228;791 $ 1,218,454,910 
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IAI IBI 

............. 2020 
Al• & CondlUDn PraJe1b 

Circuit RebuQcls s 
Subsmlon Astetl Rtplace:ment $ 9,704,BII 
J!:LPE C.blt R•pl1~m11nl $ 
4 kVCorwenlon $ 
Tap Aelllblllty lmpovtmtnl Projects s 
Meter Rep1,ce""nt $ 
CBD Secondary Ntrwork Uptradtl $ 

Slltlc Wire Performanc. lmprawnwnt $ 4,76S,917 

Remoll' End. BrHker Retay/Up1r1dH $ .J,042,255 

Poll' R epl1ca:ment1 $ 
Steel Tower Ufe Eattnslon s 1.131.JlO 

Ac• & Condlt'clft Ptajacb Total s 11,651,310 

Dlllftl'IIWhyP,.oJ-dl 

Oisb1bution Autom1t.lon s 
Sub1t1tlon Dfllan UPStadtt s 3,7'S,S49 

Do,_bllftyP<.,...,Toul s J,1'5,549 

ITOUI ai""'10Nll $ 22Ml.ll21 

AtnOunt ofTreftSmluJon s 22,44&,m 

Amount of Obtrfbutlon s 114,315,162 

TotalOo..,.ICosts· $ ....... ,.. 

s 
$ 
$ 

s 
$ 

$ 

$ 

$ 

$ 

$ 

s 
$ 

s 
s 
s 

$ 

s 
s 
$ 
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/Cl IOI IEI 

20n 21122 2011 

s s s 
11,155,0II $ 17,779,914 $ 6,7BS,0J6 $ 

$ s $ 

$ $ $ 

$ $ $ 

$ $ $ 

$ $ $ 

6,111,909 $ 9,502,111 $ 11,l00,951 $ 

J,427,29' $ ......... $ 109,501 s 
$ $ $ 

1,111,1"7 s 1,01202 s IS0,792 s 
27,S1S,431 s JJ,1511,491 s 1, ..... ,,. s 

$ s s 
s s 16,711.991 s 
s s 16,771,991 s 

27.S- $ 11,111,All $ 11,,12!,212 $ 

21.s,s.,,a s lJ,681,491 s H,415,292 s 
126,J96,966 s 1Sti,CM7,ll2 S 17S,5O,9SI s 
w.o,..... $ ut,721.10J I S uun,uo $ 

IFI (GI 

ZOZ4 2025 

$ $ 

11.161,Hl s Ui,408.152 $ 

$ $ 

s $ 

$ $ 

$ $ 

$ s 
ll,497,320 $ 10,679,OJ $ 

4,655,,170 $ 2,107,5S1 $ 

$ s 
s s 

J7,Jll,42J s 19,295,176 s 

s s 
&,323,236 s s 
&,ll],236 s s 

IJ,144,ISI $ ·21,215,171 $ 

ll,'44,659 s 29,J9U76 s 
U7,H9,621 s 155,111.JOI s 
171.SoM,211 i S W,116,214 $ 

IHI 

2021 

11,296,241 

7,601,921 

!,U0,954 

21,009,116 

a.m.,1s 
1.632,615 

-.m 
J0,641,7)1 

131,587,060 

111.221.7'1 

Indhrwipolh Pa.e-ir • l.19nt. eoc;i,ny 
TDSIC Pl.an Flllni,o 

IPL Att£eMIC"nt BJB-1 IPutihet 
Appendlx a.1 
P,9e "ot 11 

Ill 

7•YHtTotll 

$ 

$ 9$,291,212 

$ 

s 
$ 
$ 

$ 

$ 61,129,619 

$ 22,569,616 

s 
s 4,182,691 

s 184,180,311 

s 
s 29,530.395 

s 29,530.U& 

$ 23!,7111.111 

s 21J,7JO,716 

s 1,004,744,194 

$ 1,2111,454,tlO 
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IAI 181 

............ "'20 

Ac• a c.ondhlon PrvJtcb 
ClrC\ltRtb1,111d:J s 27,175,955 
S11bU11llonAsN\I A11plac..m1tnt s 7,026,7S4 

•LP£ (Ible RtpS1c:emen1 s 12,l!IS,631 

4 kV Convtts.ion $ 19,709,314 

r■p Rl'lillblrrylmpranmanl Proleclt $ 10,196,034 
MtttrRepllCt!fflll'II s 10,7l5,G74 

CBD Secondary Netwofk Up1t1del s 4,515,019 

SU.tic Wire Performance lmprowment s 
Remo11 End• BtH\e:J Rt11y/UP1fldH $ 
Pole Repl1Cffllent1 s l,156,1:14 
51eel fOWff ure htenllon $ 

Al• & l;ondtdon PTaJKb Total s !IS,570,512 

.., ...... ...., ... jm, 

D11trlbution Au'!omttlon $ 11,11$,)4(1 

Sutnhtlon 0edp Upvadn $ 
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Ace & Condition Sw1Ptati0n Assets Replacements 
Ale & Condition SUIDstation Assets Replacements 
Ace & Concllliion SUIHtatlon Assets Replacements 
Ace&Concllliion Swllstation Assets Replacements 
Ace & Condition Suastation Assets Replacements 
Ale & Condition SU!tstation Assets Replacements 

SU!ntatlon Assets Replacements Total 
Ace & Condition IXU'E Calille Replacement 

JCI.PI callle Replacement Total 
Ace & Condition 4 kV Conversion 

Ace & Condition 4 kV c-ersion 
Ale & Condition 4 kV Conversion 
Ale & Condition 4 kV Conversion 

Ace & Condition 4 kV Conversion 

Al• & Condition 4 kV Conversion 

Al• & Condition 4 kV Conversi0n 

411V Cenverslon Total 
Ace & Condition !Tap ReliaeHity Improvement Projects 
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GUION 

LAWRENCE 

PARKER 

SOUTHPORT 

SUNNYSIDE 

WEST 

CONVERT HEMLOCK TIE 

CONVERT COLUMBIA 

CONVERT McPHERSON TIE 

CONVERT RUCKLE TIE 

CONVERT COLLEGE 

CONVERT WATSON 

CONVERT 36th ST TIE 

TRIP-2023 

T-, IIIIIHabllity lmprevement Projects TGtal 

Al• Ir. C0ndltion !Meter lle(lllacement j Meter Replacement - 2023 

Meter Replacement Total 
Al• & Condition CID Secondary Network Upgrades Rebuild MH M54-01 
Ace & Condition CID Secondary Network Upgrades Rebuild MH M54-02 
Ace Ir. Condition CID Secondary Network Upgrades Rebuild MH M4S-02 
Ale & Conditl0n CID Secondary Network Upgrades Rebuild MH M45-99 
Ac• & Condition CIO Sec0ndary Network Upgrades Rebuild MH M4S-03 
Ace & Condltl0n CID Secondary Network Upgrades Rebuild MH M54-97 
Ace & Condition CID Secondary NetwMk Upgrades Rebuild MH M55-0I 
Ace & Conditlen CID Secondary NBIWork U,grades Duct LiAe (JOO ft.) Location (vlc. Mlchipn St. and Mass. Ave.) 
Ace & Condition CID Secondary Network Upgrades Network PA>tector lleplace 108 E. Mlf'Vland, UG412 
Ace & Condition CID Sec11ndary Network Upgrades Netw11rk Protector Replace 215 w. New York, U6411 

Ace & Condition CID Secllndary Network Upgrades Network Protector Replace 535 Mass. Ave., UG422 
Ace & Condition CID Secondary Netwerk Upgrades Replace NetwGrkTransf.120/208, UG432 227 E. Market 
Ace & Condition CID Sec11nGl1ry Netwerk Upgrades Replace Network Transf. 120/208, UG412 108 E. Maryland 
Ace & C11ndltion CID Secondary Network Upgrades Replace Netwllrk Transf. U0/208, UG411 215 W. N- Yltfk 
Ace Ir. Conditien CID Secondary Network Upgrades Replace Network Transf. 277 /490, UG442 2 W. W~ 
Ace Ir. Conditi11n CID Secllndary NelWork Upgrades Replace Network Transf. 277 /480, UG432 126 E. Market 

2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 

2023 $ 
$ 

2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 

$ 
2023 $ 

$ 
2023 $ 

2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
2023 $ 
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Class 4 
Class 4 
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aass4 
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(Revised) 
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Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Orcult Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Ace & Condition Circuit Rebuilds 
Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Ace & Condition Circuit Rebuilds 

Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Orcuit Rebuilds 
Ace & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Orcult Rebuilds Tetal 
Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Re(lllacements 
Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Re(lllacements 

Substation Assets lte(llla-nts Tetal 
Ace & Condition lxLPE Cable Replacement 

XLPE Cable Replacement Tetal 
Age & Condition r kV Conversion 
Age & Condition 4 kV Conversion 
Age & Condition 4 kV Conversion 
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CRESTVIEW NO. 2 
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Pole Ri:ip!;)i:(!mC:iH~ Totnl 

D\}-tribtrt;<Hl l1\;ti~1ni;1ikit> 

Sltb~t:,tion Q{>_~ir,n. Upl\rndJ;>:s: Total 

Grand foul 

~tv1,t ~.ui'., Add t\th'"J\..J)( & (n~~1lt! f'U!ig ilM 

'.IO\Hhwi:H (,;m\m1 H~l~1Sti 

3,5;?4,5-~,; ! 
., ff 

-6,1~·.:.c,-nv i 

:17 L!:A-~,2.$7 l 
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151 

152 

153 
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155 
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157 

158 

159 

160 

161 

162 

163 

164 
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2S9 
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Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuillls 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Circuit Rebuilds Total 
Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 
Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Substation Assets Replacements Total 
Age & Condition IXLPE Cable Replacement 

XLPE Cable Replacement Total 
Age & Condition 4 kV Conversion 
Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

Age & Condition 4 kV Conversion 

4 kV Conversion Total 
Age & Condition !Tap RellabUity Improvement Projects 
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BROOKWOOD NO. 6 

BROOKWOOD NO. 8 

CASTLETON NO. 9 

CENTERNO. 5 

CRAWFORDSVILLE NO. 1 

CRESTVIEW NO. S 

CRESTVIEW NO. 7 

EASTNO. 2 

GERMAN CHURCH NO. 5 

GLENNS VALLEY NO. 8 

LAWRENCE NO. 7 

MILL ST. NO. 6 

MILL ST. N0.10 

PROSPECT NO. 3 

SHEFFIELD NO. 8 

SOUTH NO. 1 

SOUTHEAST N0.10 

TOBEYNO. 3 

WESTNO. 5 

WESTLANE NO. 2 

WESTLANE NO. 9 

WILLIAMS NO. 6 

EAST 

NAVAL AVIONICS 

NORTHWEST 

SOUTH 

SOUTHEAST ,\-· I 

CONVERT BECKWITH 

CONVERT CORNELL 

CONVERT ALVORD 

CONVERT INDUSTRIAL CENTER 

CONVERT MANLOVE 

CONVERT ROOSEVELT 

TRIP-2025 

2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 

2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
202S $ 
2025 $ 
2025 $ 

2025 $ 
2025 $ 
2025 $ 
2025 $ 

2025 $ 

2025 I$ 

2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 
2025 $ 

$ 
2025 $ 
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Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 
Class 4 

Class 4 

Class 4 

Class 4 

■ 
Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 
Class4 

Class 4 

Class 4 

12,3ss,3s9 I - Class 4 
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MIies 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

■ 
Units 

Units 

Units 

Units 

Units 

I Feet 

I 
Units 

Units 

Units 

Units 

Units 

Units 

I Units 
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., 
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Agt:-& =Ca-ni:l-iti¢O 

Att&tomMttm 

/-r,rt.&CtHHH!iim 

Age & Conrlitinn 

Age & C<.1r;1:Hti<Ht 

/\!-',(' &.(:<:!!"!:folr,;1f.l 

t-ff.' ~ Concll!!Oo 
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(A) IBI 
"1CI .. wnu1uan 

or 
oen.enbllhy ProJKt,.,_ · 

Distribution Automation Total 
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(C) 

·project 

OtllwrablUty Substation Desia:n Upgrades New Rlvenlde Sub 

Substation Dalgn Up1ndu Tol■I 

Grand Total 

ID) IE) 

I Plan Praj1d Cost 
Year- (Clpltal DoDa11) 

$ 14,479,231 I 

2025 s 
s 1&,m,5681 
$ 185,176,284 

lndianapoliO Power , Light Company 
TDSIC Plan Fll1ng 

IPL At.tachll'.ent BJB~.2 IPubl 1cl 

Appendi.a e. 1 

Page 2-l of 27 

(Fl IG) IH) 

. Quantky- I "AACECost 
Estlmlle Units 

I 

Cl.ass4 

~ 
Units 
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173 
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175 
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178 

179 

180 

181 
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184 
185 
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194 
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269 
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271 
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JA) 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 
Age & Condition Circuit Rebuilds 

Age & Condition Circuit Rebuilds 

Circuit Rebuilds Total 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Age & Condition Substation Assets Replacements 

Substation Assets Replacements Total 
Age & Condition IXLPE Cable Replacement 

XLPE Clble Replacement Total 
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iCJ 

.,~~ 
BROOKWOOD NO. 1 

BROOKWOOD NO. 10 

CAMSY NO. 3 

CAMSY NO. i 

CENTERNO. 1 

CENTER NO. 2 

EDGEWOOD NO. 3 

GUION NO. S 

INDIAN CREEK NO. 10 

LAWRENCE NO. 2 

LAWRENCE NO. 9 

MILL ST. NO. 8 

MOORESVILLE NO. 2 

NORTH NO. 5 

NORTHWEST NO. 6 

PARKER NO. 4 

POST RO NO. 2 

SOUTH NO. 2 

SOUTH NO. 9 

SOUTHEAST NO. 3 

SOUTHEAST NO. 8 

SOUTHWEST NO. 2 

SOUTHWEST NO. 4 

WESTNO. 6 

WESTNO. 7 

WESTLANE N0.10 

WILLIAMS NO. 7 

BROOKWOOD 

ENGLISH 

EVANS MILLING INDUSTRIAL SUB 

GLIDDEN 

NATIONAL STARCH 

NORTH 

NORTHEAST 

PROSPECT 

·,s•s;:cs·c,,\'~-

2026 

2026 

2026 

2026 

2026 

202i 

202i 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

202i 

2026 

2026 

2026 

2026 

2026 

2026 

202i 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

202i 

2026 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 
s 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment IIJB-2 (Public) 
Appendix 8. 7 

Page25of27 

(F) 

Class4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class4 

Class4 

Class 4 

Class4 

Class4 

Class 4 

Class4 

Class4 

Class 4 

Class4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class 4 

Class4 

Class 4 

Class4 

Class4 

Class4 

Class 4 

46,536,273 I 
$- Class4 

$ 12,301.s34 1 

(Revised) 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

Units 

I Feet 
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\Aj 
~-~~.~-,\~~,~,. Coi'i?fi t<.H\ 

1..ifH! 

No. 
Ot 

DcHvernbi(Hy ProJ>Jc.t type 

n-m \•!<-1rnd;1{y tiet,v-,:\r>: UpJFHd(;~ 

(/j!} $•.H.\HH.Ll!')' !'b_•t-.'lMk l.?p·qt~Hfa~ 

CJD 5,~t:<tril.faty ~b)t'.-JGfi.: UP1_;r·.11fo-1,_ 

:tSS /~f,Q r~.(l)n~ftion CHD s,~,:{H!lfal'/ t-fo-t-.•,t.)f){-UpJ;r ,Hhi!.; 

,!SG lq(t & C::rnditii'.)ll (HO ~,>i(M11fai,; Nct,\'!A', \.Jt<J!t<1(k:t 

,+JJ !,i;>:: ,i,;~ C,)1d:tio11 (rH) ~;i1<:o(Hi>ff•( r-hctWm~, ~)l!i~f;;(k::, 

493 .t,c<:. f. (;,,::<s;:.ti~\on c,~o 5.u,:Jn,.l;iry ~kh~'f~:~ 

S-2-0: 

/ >-' ;• ~,:;n;· :ti· n 

.'>.f'~ -~ 

lndlanapol\s Pow<lr & Light Company 

2026. TOSIC Project Detail - CapitiJI Dollars Only 

CDi'NER.T ;EHfRSGN 

C:Di'iVOiT tUDt0\\1 

CONVf.Rl SUTHf/U.ANi) 

IC) 

proju.:t 

?OC r .. t:i1•.1:l 

,Vi N. C~wi:.esi 

ID) 

101G 

?.02G 

20::?(i 

2016 

J.D2ti 
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At.,t: & r.mi<l,Hoa: 

ltltt! & (0~1-cllt,O~! 

Age S Coo<litkm 

An~ & Conditbn 

A.!;!'t & -Ccmd11km 

Age & Conditkm 

Age & Ci:1m:htkrt1 

t\i:t< & Ccmt~!iO(! 

Indianapolis Power & Light Company 
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16) (C) 

pro-Ject 
~~tn<.'W foJ y atN~-~t ?,.~tay/UP(ltmfo& 

fi'fl'.NVOt'!:' End• Stea4!-r ~t;la-;r'llpgrnde$ 

R1?mobt 'Et)d • 0His,ket R(ttay/Ur.trade.1 

R~r,,..ot,i tnd A St:e.i}(tJr R:e!J.y/Upgrad>::.$ 

Re.r;~t-e End A Bn•al:H Rt?-!;11/Upgrad~.s 

PfiOSPtCl~175:M. tH~f.Al\HI A nri1.ait-!}f 

~tj CAMi'V--S. N..-491<-l rw;tt ~ ft11ti1 

l\JO.MP\iSW-•3!·3 6KR, aol;y 

EASf,132,-07 \N 8.KR • ~eakM 

W£:Si,B2~10VJ BKR., nrnukt"!t 
Rti-mole End• 8n:.,:.itt'.>rRl!1,w/Upgr;nfos: Wt:Si-1,l?.AOG BKR. Brnrtker & f{ct-1y 

Re-met!!' End. fl(.(!:.'lk(rr Relay/Utigtad'.::$ wrsr •UJ:-63 sr;tt • &reah.n 

Rer.to-t<! End· 8.rn.ab:,.r Rt'lay/"J~radet tAS!'. B2•-07 t SKR · Brnilk~t & lti;-h,y 

Rem~te End~ &t-t!~l-:tt Ri:fav/Vpt,r.tdes T4Ud 

.¥'?" AJ;lf ~ Cqridi\ivn Pde Re;.i!\at(lfn~Ma; fate !ter,tawmi:nt ~ JO-lG 
Pofir l rn-,m111!1~t + 2026 GC:3 Ar,.t & ContHtivri ?ofo- fi.epla:tf.'mcAB 

Gl>i 

Pole Rtulacemc.nts l'-otnl 
Ok.1fl'OOtton Autom.i:tfu-1~ 

Oisttibutlon Automutloo Total 

~ubsn.tk.<r. O{tsigt1 lJptnHJ!:'~ 

Substatlon Oe:dt;:n Upgr.;,do.s iotill 

Gr.ind Total 

>,i:;::s.~:'l.ti;.,"( 1' • 
f;,~.:,~. _:; 1 ()f :--, 
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CONrllACTOII-OfllPLDEPT. 
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JPSIC EJeglbfe C9!! estlm&le 
Material 
COnstructicn Conttact labor 
Engineering. Ops or Other Labor 
lndrecl$ / AFUOC 

~Tata! 
11• .· ;JCOntingencr 

Sales Tax 
TOTALCOSlS 
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- Nola all details and assumpllom related to projeCI eatlmata development Including; 

- AccasstofacilillaS 

- Wealherfseuonal affects 
- Labora-lity 

Project duration 

- Basis for -1aatimales orunl!S of measure 
- ContingencyassumpllOOS and W applled at pn:,ject total 01" componenl lavel -
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oodNo1 

517721 Maywood No. 1 

Ocsl:ription olW'odr 
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$ Circuit Rebuilds 

Upgrade and Rehabilitate 13.2KV 0\-erhead Distribution Cirrnit lo current design standards. 
(Airport) 

Co.<rt Ca~ot:Y 
C,0ntract Labor 

IPL Labor 

Materials 

Indirects/ AFUDC 

Sales Tax 

Contingency 

Subtotal+ Contingency+ Sales Tax 

E&.S Loading 
A&.--G Loading 

Total Loadings 

Subtotal + Contingen<.-y + Loadings 

Total Project Cost 
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Type 
Pttccnt 

13.llr.v l..Ph;.iS,1! 75,00,-

13.n.v 3.fh;ue 20,00!I 
13.lkv Double Ckt 1.25% 
34.Skv 3-fhase 1.25% 
34.Skv Double Ot 1.25% 
34.Slw 13.fu UB 1.25% 

Sub Toul 100% 

Trc,tmcnt of Pole, 16,500 

Taul Annual Cost Toul 

Avu,1ge 
Annual 
failures 

330 
330 
330 
330 
330 
330 

1,980 

330 

Type 

Replaced 
Annu,11ly 

243 
66 

330 

16,170 

Unit 
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balatlon 2.0% 

Plan Year 4 
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btimateYnr 2019 

Year 2020 2021 2022 2023 2024 2025 2026 
Cos! 53,256,134 53,321,256 53,337,682 53,455,435 53,524,544 S3,S9S,03S 53,666,935 

Approl( Number of Distribution poles on system 165,000 I 
Approx Number of Annual D;sttibutlon Pole Inspections 16,500 I 
Averege rallure rate 2.0% I 
Approx number of reject poles per year 330 I 

S3,192,288 
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15 kV Switchgear Replacement Cost Breakdown (6 feeders) 

Description Qty 

Sv1itchgear 6 

Throat Add apter 

DC Distribution Upgrade 

Foundation Replacen1ent 1 

Steine 1 
Helin//5Cf\DA cornmunication 

Relay Engineering Access 

Cabling 

Control Cables & conduits 500 
Exit Cables 300 
Ducts 300 
Nev; !vianhole 1 

Freight 

Moving/ Off loading 

Sub Total 

Projt!ct Engineering 10% 

Project M.anagernent 5% 

Project Safoty 5% 

Sub Total 

Project Contingency 10% 

AFUDC 8, Indirect Capital 10% 

Total 

UoM Unit/Mhr 

en 80 
ea 80 
ea 50 
ea 200 
eJ 20 
ea 150 
l!d 40 

ft 0.4 

h 0.94 
ft 1 
f?rt 300 

ea 

ea 

Total 

Mhrs 
480 

so 
200 
20 
150 
40 

200 
282 
300 
300 

20 

2122 

6 Feeders 
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Risk Reduction Benefit 
Monetization Report 

prepared for 

Indianapolis Power & Light Company 
IPL TOSIC Risk Reduction Benefit Monetization Report 

Indianapolis, Indiana 

Project No. 104713 

prepared by 

Burns & McDonnell Engineering Company, Inc. 
Kansas City, Missouri 
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COF 
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1.0 INTRODUCTION AND OVERVIEW 

Indianapolis Power and Light (IPL) engaged the services of Burns & McDonnell Engineering Company, 

Inc. (Burns & McDonnell) to monetize some of the risk reduction benefits of the Risk and Investment 

assessment (see IPL TDSIC Risk & Investment Report). This report outlines the approach Bums & 

McDonnell employed in monetizing risk reduction and the results of the analysis. The monetization 

analysis leverages a significant portion of the Asset Risk Model. For brevity, this report assumes the 

reader has read the IPL Transmission, Distribution and Storage System Improvement Charge (TDSIC) 

Risk & Investment Report to understand the more detailed analysis rather than duplicate sections here. 

However, it has been ,vritten to also communicate the general approach and results without the need to 

read the more detailed report. 

The risk reduction benefit monetization was performed on the following projects: Substation Assets 

Replacement, Circuit Rebuilds, 4kv Conversion, XLPE Cable Replacement, and Remote End - Breaker 

Relay/Upgrades. At a high level, the risk reduction benefits were monetized at the asset level based on the 

following: 

.. 20 year evaluation profile 

► Likelihood of Failure Profile calculated using the survivor curves and effective age based on the 

asset health algorithms 

,. Monetizing Consequence of Failure 

o Customer Reliability - using the DOE ICE Calculator 

o Reactive Failure Costs -assuming 40 percent cost adder to proactive replacement 

,. Monetized Risk Profiie = Likelihood of Failure x Monetized Consequence ofFailure 

.- A voided cost calculated as the difference between the "Do Nothing'' and Investment Scenario 

monetized risk profi !es 

The following sections outlines the risk reduction benefit monetization approach and results. 

Indianapolis Power & Light Company 1-1 Burns & McDonnell 
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The monetization approach described herein assumes the following discounted cash flow assumptions: 

2.2 

An analysis period of20 years 

Escalation rate of 2% 

A discount rate of 6.6% 

Likelihood of Failure 

The likelihood of failure (LOF) portion of the asset risk monetization utilized the developed survivor 

curves and effective age using Asset Health Indices outlined in the Asset Risk and Investment 

Assessment Report (see Section 2.2). The evaluation covered 1,690 substation assets and 218,175 

overhead (OH) and underground (UG) sections. For each asset the LOF profile was estimated for the 'Do 

Nothing' and Investment scenarios. 

Figure 2-1 shows the annual discrete LOF forecasts for an example survivor curve of an asset for various 

ages. The area of under each likelihood density function equals 100 percent. As the figure shows, younger 

assets have LOF profiles similar to normal distribution curves. But as assets age and the I 00 percent is 

divided over fewer and fewer years, the annual discrete LOF increase dramatically, especially for assets 

past the average service life. 

Indianapolis Power & Ught Company Burns & NicDonneli 
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Figure 2-1: Likelihood of Failure Profiles for Various Asset Ages 
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The monetization approach considers the first 20 years of the LOF profile. It should be noted, that the 

likelihood of failure approach utiliz.ed in the Asset Risk Model and described in Burns & McDonnell's 

IPL TDSIC Asset Risk & Investment Assessment Report is over a 10 year period as outlined in Section 

2.2.2. The asset risk monetization approach employs the same methodology for likelihood of failure using 

Survivor curves and asset health indices to estimate effective age. The main difference is the term used, 

10 years versus 20 years. 

Figure 2-2 shows the annual probabilities of failure over a 20-year period for Guion 132-39, a 138kV oil 

circuit breaker. The figure includes the LOF forecasts for both the 'Do Nothing' scenario and an 

Investment scenario where the asset is replaced in Year 4 of the TDSIC plan. With this approach, the 

monetization evaluation includes residual risk of the asset after it has been replaced. The difference 

between the area under each LOF forecast curve (82.9% and 29. l %) provides the benefit for the 

likelihood of failure component (53.8% benefit). 
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Figure 2-2: 'Do Nothing' and Investment Scenario Likelihood of Failure Forecasts 
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2.3 Monetized Consequence of Failure 

The Asset Risk Model includes consequence scoring for 6 categories. Figure 2-3 provides a summary of 

the consequence offailure (COF) framework used in the Asset Risk Model. Section 2.3 of the Burns & 

McDonnell Asset Risk Model & Investment Report provides additional details on this COF framework. 

For this monetization evaluation the subcategories highlighted in green, Customer Reliability and Failure 

Repair Cost of the Restoration, were monetized. The sections below describe the approach to monetize 

these two subcategories. 
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Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 
Exhibit A 
Page 233 of 237 

Indianapolis Power & Light Company 
Cause No. 45264 TOSIC 1 

Attachment CAR-6 
Page 243 of 247 

Indianapolis Power & Light Company 
TDSIC Plan Filing 

IPL Attachment s.JB-2 (PUblic) 
Appendix 8.11 
Page 10 of 14 

Figure 2-3 Asset Risk Model: Consequence of Failure Criteria 
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This consequence category represents a direct cost to the utility that is passed through to customers. Both 

the Asset Risk Model and Monetization Analyses assume reactive replacement costs are approximately 

40 percent more than proactive. Factors that contribute to this increase include: 

► Overtime 

► Premiums to make last minute purchase of equipment and materials 

► Mobiliz.ation and rework related to making temporary fixes and returning to effect permanent 

repairs/ replacements 

► Schedule disruption in reassigning crews, previously deployed on other work, on emergent 

activities 

2.3.2 Residential and Small C&I Customer Reliability 

The Asset Risk and Investment Analysis scores customer reliability consequence for residential and small 

commercial and industrial (C&I) customers by using the DOE ICE Calculator and converts the 

interruption costs to a consequence score consistent with the holistic and integrated COF framework. The 

monetization analysis uses the same interruption costs for primary and transmission conductor, while 

utilizing a conservative assumption that pole and tower failures will not results in a monetized reliability 

cost to customer. 

The intenuption costs were first determined by developing outage scenarios, which were then assigned to 

each asset. The scenarios were developed by analyzing historical system outages for the various asset 
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classes taking into account the nwnber of customers an asset would serve. Additionally, the scenarios 

asswne deployment of the advanced control system. Each outage scenario was modeled within the DOE 

ICE Calculator to determine the interruption costs on an asset by asset basis. 

The Interruption Cost Estimate (ICE) Calculator is an electric reliability planning tool developed by 

Freeman, Sullivan & Co. and Lawrence Berkeley National Laboratory. This tool is designed for electric 

reliability planners at utilities, government organizations or other entities that are interested in estimating 

interruption costs and/or the benefits associated with reliability improvements in the United States. The 

ICE Calculator was funded by the Office of Electricity Delivery and Energy Reliability at the U.S. 

Department of Energy (DOE). 

The analysis includes 23 outage scenarios. One example scenario is a 3-phase overhead primary on the 

backbone. This example scenario asswnes 875 customers would be out of service for 5 minutes before the 

advanced control system sectionalizes the circuit. Following the sectionalizing, the scenario asswnes 400 

customers to be out of service for an additional 55 minutes (60 minute outage in total). Review of outage 

records for this scenario indicates an average time to restore service of 60 minutes. 
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Figure 3-1 shows the annual cash flows (escalated nominal) profile by cash flow type for the monetized 

benefits and TOSIC investment. The figure shows net positive benefits by year 5. 

Figure 3-1 Annual Cash Flow Profile 
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Figure 3-2 provides an alternative view showing the cumulative annual cash flows to date. The monetized 

benefits provide a net benefit of approximately $658 million over the 20 year period. Additionally, the 

profile shows a break-even point by year 8. 

Figure 3-3 provides a summary of the 20 year escalated nominal cash flows and Net Present Value (NPV) 

by cash flow type. The monetized benefits provide total (or gross) NPV benefits of $840 miUion and net 

benefits of $268 million. 
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Figure 3-2 Cumulative Annual Cash Flow Profile 
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Figure 3-3 Cash Flow and NPV Summary 
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