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1 General Provisions

11 Jurisdiction

Big Rivers Electric Corporation fa11s under commission jurisdiction in the
Commonwealth of Kentucky therefore the company files an Integrated
Resource Plan triennially with the KPSC in accordance with 807 KAR5058

12 Report Content

The plan presents historical and projected demand resource and financial data
and other operating performance and system information In addition the plan
presents the facts assumptions and conclusions upon which the plan is based
and the resulting actions proposed Supporting documents include the 2005
Load Forecast presented as Appendix A and the The Maximum Achievable
Cost Effective Potentialfor Electric Energy Efficiency in the Service TeYritory of
the Big Rivers Electric Corporation presented as Appendix B and which
throughout tHe contents of this report will be referenced as the DSM study

13 Number of Plan Copies Filed

Ten 10 bound copies of the IRP report plus one 1 unbound copy of the pian
were filed with the KPSC on November 30 2005 in accordance with 807 KAR
5058 13

14 Issues Raised in the Staff Report on Big Rivers2002
IRP

In its report titled StaffReport on the Integrated Resource Plan Report ofBig
Rivers Electric Corporation Case No 200200428 Match 2004 the KPSC staff
made recommendations in four areas with respect to BigRivers 2002 IRP
including load forecasting demandside planning supplyside planning and
integration and plan optimization Each of these recommendations has been
addressed and is summarized as follows

141 Load Forecast Issues

1411Provide a comparison of forecasted winter and summer peak
demands with actual results for the period following Big Rivers
2002 IRP along with a discussion of the reasons for the differences
between forecasted and actual peak demands

This report includes a comparison of actual and projected peak demands by
season for years 20032004 Refer to Section 533of this report

1412Provide a comparison of the annual forecast of energy sales with
actual results for the period following Big Rivers 2002 IRP Include
a discussion of the reasons for the differences between forecasted

and actual results

This report includes a comparison of actual and projected energy requirements
for years 20032004 Refer to Section533 of this report

GDS Associates Inc Page 1
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1413Big Rivers should to the extent possible report on and reflect in its
forecasts the impacts of increasing wholesale and retail competition
in the electric industry

Industry restructuring is addressed in Big Rivers 2005 load forecast At the time
the forecast was prepared the Commonwealth of Kentucky had not passed
leg implementing customer choice One of the forecast assumptions was
that the Commonwealth of Kentucky was not expected to deregulate within the
foreseeable future therefore the load forecast did not include any impacts
associated with customer choice or any other deregulation issues

With respect to wholesale competition each of Big Rivers members currently
purchases wholesale power from Big Rivers under a full requirements contract
which does not expire until January l 2023 Those contracts allow the member
cooperatives to purchase power only from Big Rivers with one exception That

exception is with Kenergy who can purchase power for two large industrial
customers from any wholesale provider Big Rivers future load could increase
or decrease depending upon Big Rivers ability to compete in the wholesale
market However considering its current contract with LEM Big Rivers expects
to be an extremely competitive wholesale provider in the market The current
load forecast does not include any impacts directly associated with wholesale
competition Big Rivers will continue to evaluate wholesale and retail
competition in future load forecasts

1414Big Rivers should attempt either in its forecasts or in its uncertainty
analysis to incorporate the impacts of environmental costs such as
those associated with NOx reductions imposed on sources in the
Eastern United States

The NOx compliance effective date was May 31 2004 In development of the
20051oad forecast it was assumed that Big Rivers would not experience any
reductions or increases in load from existing industrial or potential new industrial
customers due to environmental factors It is assumed that environmental

regulations could potentially impact power costs and retail prices which could
impact energy consumption however such impacts have not been experienced
over the last three years as Big Rivers spent approximately 30 million to reduce
NOx emissions without impacting wholesale rates In development of the 2005
Load Forecast it was assumed that associated impacts would be insignificant
and projections included in the forecast do not include any environmental
impacts

I
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142 DemandSide Planning Issues

1421Staff agrees with the AG and KDOE in their arguments for
proceeding with a net metering program before the LGEand KU
pilots are complete Big Rivers stated in its response to a data
request that it planned to conduct a study which would include net
metering The study was ezpected to be available by the fall of 2003
Staff looks forward to receiving the Big Rivers study hopefully in
the near future

Since the filing of Big Rivers 2002 IRP the Kentucky General Assembly passed
statewide net metering legislation SB 247 and the Govemor signed into law on
Apri122 2004 requiring all investorowned utilities and rural electric
cooperatives to offer net metering to customers with PV systems of 15 kW or
less Effective March 1 2005 a net metering tariff is available to Big Rivers
Members retail consumers who generate electricity in parallel to the cooperatives
network and generate energy using solar energy PV Refer to Section574of
the IRP report

1422Big Rivers future IRPs should evaluate DSM programs that provide
increased efficiency for all customers not just residential and
commercial customers Big Rivers should inclnde an evaluation of
programs related to improved manufacturing processes in its nezt
IRP

For this IRP filing Big Rivers has conducted a thorough analysis of the
maximum achievable cost effective potential for energy efficiency in all three
major customer classes residential commercial and industrial For the
industrial class electric energy savings potential was evaluated for various
energy efficiency measures Refer to the report in Appendix B titled The
Maximum Achievable Cost Effective Potentialfor Electric Energy Efficiency in
the Service Territoty ofthe Big Rivers Electric Corporation

1423Big Rivers had indicated that it would make a filing with the
Commission by the end of 2003 for approval to include a Green
Power project in its renewable energy portfolio To date such a
filing has not been received Big Rivers should communicate with
Staff on the status of this filing and indicate whether it expects to
make such a filing sometime in 2004 Staff looks forward to receiving
Big Rivers communication and reviewing its Green Power filing
hopefnlly in the near fnture

Ongoing discussions between Big Rivers and Weyerhaeuser Company an
international forest products firm have culminated in an agreement where Big
Rivers wilI purchase from Weyerhaeuser over the course of one year 1MW per
hour ofpower generated from a facility fueled by wastebyproducts and gases
An agreement with Weyerhaeuser for the purchase of renewable power was
signed on November l 2005 A green power tariff will be developed and filed
with the Commission before year end 2005 Refer to Section5131of this
report
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1424Big Rivers had indicated that it expected to have completed the
design of its high efficiency heating incentive program in mid 2003
and that it would seek Commission approval after its Board of
Directors approved the program Staff recommends that Big Rivers
inform Staff of the status of this program and ezplain whether it
anticipates filing for such approval in 2004

Big Rivers continues to evaluate and implement programs that positively impact
the efficient use of energy while providing benefits to consumers Since the 2002
IRP Big Rivers has implemented three incentive programs Touchstone Energy
Home Dual FueUAddonHeat Pump and Electric for Gas Water Heating
Each of these programs was approved by the Big Rivers Board of Directors
however Big Rivers did not prepare a filing of the programs for the Kentucky
PSC Refer to Section 571 of this report

143 Supply Resource Issues

1431Staff beGeves that Big Rivers should continue to consider
alternatives such as the potential investment at the Weyerhaeuser
facility which was an issue in this proceeding Therefore Staff will
repeat its recommendation that Big Rivers file in its nezt IRP if not
sooner its cost estimate and feasibility study regarding a possible
capital investment in the Weyerhaeuser facility

Big Rivers has continued to consider potential investment at the Weyerhaeuser
facility Discussions between Big Rivers and Weyerhaeuser management have
been ongoing and have focused on the potential of Big Rivers securing and
additiona12030MW of renewable power through Big Rivers investment at the
facility The next meeting between the two parties is expected to be scheduled
before the end of 2005 Refer to Section5211of this report

144 Integration and Plan Optimization

1441Given that Big Rivers did not undertake a traditional integration
and optimization process in its IRP Staff has no recommendations
on Big Rivers integration process However it is important for
future IRPs particularly if circumstances change to the point that
Big Rivers forecasts a need for additional resources that the process
be robust and that it give equal weight to demandside and snpply
side resources

Big Rivers agrees that the integration and optimization process in integrated
resource planning should be robust and give equal weight to demandside and
supplyside resources as evidenced by the information presented in association
with this IRP filing

15 Administrative Case No 387

In Administrative Case No 387 the Kentucky Public Service Commission
ordered that the following information be addressed in utility IRPs

GDS Associates Inc Page 4
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151 Opportunities for joint ownership when planning new
generation

Big Rivers currently purchases and plans to purchase all of its power
requirements beyond the term of this current IRP therefore Big Rivers
management has not initiated any new generation plans nor has the Cooperative
investigated opportunities for joint ownership in a generation resource

152 An assessment of the availability of shared maintenance
schedules

Since Big Rivers does not currently operate or maintain any generation facilities
an assessment of the availability of shared maintenance does not apply

153 A description of capacity additions and reserve margins

Refer to section 54 of this report Resource Acquisitions and System
Improvements

154 Consideration of the purchase of inerchant power and
consideration of TVA wholesale customers

Big Rivers will be able to meet all projected energy and demand requirements
including the high range forecast through 2019 and beyond through its existing
power supply contracts As a result Big Rivers has not considered the purchase
of inerchant power during the course of the 2005 IRP Big Rivers has no plans to
provide power to TVA wholesale customers

16 Administrative Case No 200500090

In Administrative Case No 200500090 the Kentucky Public Service
Commission ordered that Big Rivers which no longer operates its generation
provide a summary overview of scheduled and unscheduled outages for all of the
generation operated by Western Kentucky Energy WKE for the three most
recent calendar years along with a summary ofall environmental equipment that
has been installed on each unit Refer to Appendix G of this report

GDS Associates Inc Page 5



Big Rivers Electric Corporation
2005 Integrated Resource Plan November 2005

2 Filing Schedule
Big Rivers plans to provide copies of the 2005 IRP to those parties intervening in
the 2005 IRP Big Rivers understands that the commission will establish a
schedule for reviewing the IRP

3 Waiver

Big Rivers has not filed any motion requesting a waiver of specific provisions of
the IRP administrative regulation

4 Report Format

41 Organization of Report

In efforts to present the plan in a clear and concise manner the structure of Big
Rivers IRP report is based on the specific items identified in 807 KAR5058

42 Project Team

The 2005 Integrated Resource Plan was prepared for Big Rivers Electric
Corporation Big Rivers by GDS Associates Inc GDS The study was
completed in October 2005 approved by Big Rivers Board of Directors in
October 2005 and filed with the KPSC on or before November 30 2005 A
number of people from Big Rivers Meade County Rural Electric Cooperative
Corporation Kenergy Corp Jackson Purchase Energy Corporation and GDS
Associates contributed considerable time and effort during the course of the
study These individuals and their area of expertise are presented as follows

Name Company Area of Expertise

Bill Yeary Big Rivers Electric Project Management
Bill Blackburn Corporation
Mike Core President Review

Richard Beck Marketin

Travis Housle S stem erations

James Haner Finance

David S ainhoward Re latory Affairs
Burns Mercer Meade County Rural Review

President Electric Cooperative
Co oration

Kelly Nuckols Jackson Purchase Energy Review

President Co oration

Mark Bailey Kenergy Co Review

Brian Smith GDS Associates Inc Power Supply and
Jacob Thomas Resource Planning
Dick S ellman Demand Side

httpwwwlrcstatekyuskar807005058htm
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Amber Roberts Planning
John Hutts Load Forecastin

The following individuals are available to respond to inquiries during the
commissionsreview of the plan

Name Company Phone

Bill Ye Big Rivers Electric Corp 2708272561

Bill Blackburn

Mike Core President
Richard Beck

Travis Housley
James Haner

David S ainhoward

John Hutts GDS Associates Inc 7704258100

Dick S ellman

Brian Smith

j GDS Associates Inc Page 7
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5 Plan Summary

51 Utility Description Current Facilities and Plan
Results I

I

511 Utility Description

Big Rivers is a generation and transmission cooperative headquartered in
Henderson Kentucky and provides wholesale power to three member
cooperatives Kenergy Corp Kenergy Jackson Purchase Energy Corporation
JPEC and Meade County Rural Electric Cooperative Corporation MCRECC
all of which provide retail electric service to consumers located in western
Kentucky With the exception of two aluminum smelters Alcan Aluminum and
Century Aluminum which are served by Kenergy Big Rivers provides all of the
power requirements of its three member cooperatives Big Rivers wholesale rate
approved by the KPSC is presented in its tariff PSC KY No 22 Big Rivers
Electric Corporation of Henderson Kentucky Rates Rules and Regulations for
Furnishing Electric Service Approximately 90 of the accounts served by the
member cooperatives are residential

Big Rivers member cooperatives provide electric service in 22 counties located
in western Kentucky vhich are prescnted in Figure 51

Figure 51
Service Area Counties
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The topography of Big Rivers member cooperatives service areas ranges from
rolling sandy embayment areas to flat plateau areas with low relief and
subterranean drainage Typical elevations range from approximately 340 to 1000
feet above sea level The climate in the area is humid temperate and continental i

Big Rivers annual peak demand for 2004 604 MW occuned on July 13 2004

I

at hour ending 6 pm The winter peak 562 MW occurred on December 22
2004 at hour ending 7 pm Figures 52 and 53 on the following page present
the annual load characteristics for year 2004
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Figure 52
Annual Load Shape 2004
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Figure 53
Annual Load Duration Curve 2004
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512 Current Facilities

Big Rivers currently owns but does not operate any generation facilities On July
15 1998 Big Rivers entered into a 25year lease arrangement with LGE
Energy Corp now LGEEnergy LLC and four of its wholly owned
subsidiaries Western Kentucky Energy Corp WKEC WKE Station Two
Inc Station Two Subsidiary WKE Corp and LGEEnergy Marketing Inc
LEM the LGEParties

Big Rivers owns the 455 MW three unit coalfired Coleman Plant the 454 MW
two unit coalfired Green Plant the Reid Plant which consists of a 65 MW coal
and naturalgasfired unit as well as a 65 MW natural gas oroilfired combustion
turbine and the 420 MW coalfired Wilson unit Big Rivers also has contractual
rights to a portion of 312 MW at Henderson Municipal Power and Lights
HMPLsStation Two facility

WKEC currently leases Big Rivers generating facilities and Station Two
Subsidiary has become the assignee of Big Rivers Station Two contractual rights
and obligations WKEC as lessee of Big Rivers facilities and Station Two
Subsidiary as the assignee of Big Rivers rights and obligations to the output of
Station Two not allocated to the City ofHenderson will own the output of the
generating facilities Each of WKEC and Station Two Subsidiary sells its
respective output entitlement to LEM

LEM is obligated to sell to Big Rivers 1 Base Power which is a quantity of
pawer specified by contract and subject to certain limitation and 2 certain
generationbased ancillary services In addition to power received from LEM
Big Rivers member cooperatives can receive power under the contract with
Southeastern Power Administration SEPA LEM acts as Big Rivers agent for
scheduling power under the SEPA contract but Big Rivers receives the power to
its maximum benefit on a monthly basis Big Rivers current SEPA contract
terminates at the end of 2016 For purposes of analyses presented in this report
however it was assumed that the contract will be extended

The power supply arrangement with LEM is documented in four agreements 1
Power Purchase Agreement between Big Rivers and LGEParties 2 Lease
and Operating Agreement between Big Rivers and the LGEParties 3
Transmission Services and Interconnection Agreement between Big Rivers and
LGEParties and 4 Agreement and Amendments to Agreements by and
among City of Henderson Kentucky et al Big Rivers and LGEParties

To serve its member requirements Big Rivers purchases power from LEM
under a Power Purchase Agreement PPA that runs through 2023 Base
Power purchases from LEM are priced on an annually variable basis no demand
payments are associated with the purchases

Purchases from LEM are financially firm in that Big Rivers has the contractual
right to invoice LEM for damages arising from LEMsfailure to deliver
Damages are defined in the PPA as reasonably incurred replacement power costs
Delivery points for LEM power are Big Rivers generating facilities and points of
interchange between Big Rivers and the Tennessee Valley Authority Southem
Illinois Power Cooperative Louisville Gas and Electric Company Kentucky
Utilities Company and Southem Indiana Gas and Electric Company and
Hoosier Energy Rural Electric Cooperative

y GDS Associates Inc Page IO
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Big Rivers also purchases 190 MW of dependable capacity from SEPA Of this
190 MW 12 MW is delivered to the City of Henderson Kentucky The
remaining 178 MW is used to serve Big Rivers native load

Big Rivers has contracted with Weyerhaeuser for the purchase of 1 MW per hour
of power generated from a local facility fueled by wastebyproducts and gases
An agreement with Weyerhaeuser for the purchase of renewable power was
signed on November 1 2005

513 IRP Plan Results

As shown below in Table 51 Big Rivers will be able to meet all of its demand
and energy requirements through 2020 through the SEPA and LEM contracts In
year 2010 the high range forecast reaches 729 MW which is only 46 MW below
total capacity however the increase in the LEM contract beginning in 2011
keeps Big Rivers in a surplus mode throughout year 2019 In addition to its
existing contracts Big Rivers also has access to the wholesale power markets to
buy and sell power as needed subject to market availability

Table 51

Load Forecast Capacity Peak Demand and Energy Requirements

Total Energy
Requirements LEM LEM SEPA SEPA

System for Contract Contract Contract Contract

Peak Generation Maximum Maximum Maximum Maximum Total Capacity
Demand Service Capacity Energy Capaciry Energy Capacity Surplus

Year MV1 MWh MV1 MWh MW1 MWh MVI MV1

2005 634 3306259 597 5327285 178 267000 775 141

2006 641 3378253 597 5327285 178 267000 775 134

2007 657 3431620 597 5327285 178 267000 775 118

2008 666 3473882 597 5327285 178 267000 775 109

2009 675 3519951 597 5327285 178 267000 775 100

2010 685 3564196 597 5327285 l78 267000 775 90

2011 696 3616207 717 6321741 178 267000 895 199

2012 706 3664368 800 7008000 178 267000 978 272

2013 718 3717197 800 708000 178 267000 978 260

2014 728 3767931 800 7008000 I78 267000 978 250

2015 741 3825636 800 7008000 178 267000 978 237

2016 752 3878697 800 7008000 178 267000 978 226

2017 764 3936470 800 7008000 178 267000 978 214

2018 776 3991983 800 7008000 178 267000 978 242

2019 789 405408Q 800 7008000 178 267000 978 189

Figure 54 on page 12 compares Big Rivers demand forecast under three
scenarios to capacity purchased from LEM and SEPA The graph illustrates that
Big Rivers does not have an incremental need for power during the 2005 through
2019 period under 1 Base Case 2 Optimistic Economy and 3 Extreme

Z
System peak demand represents the sum of rural system coincident peak demand plus all non

rural demand net of smelters plus transmission losses
3 Total energy requirements include transmission losses of081 percent

j GDS Associates Inc Page 11
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Weather forecasts Big Rivers purchases from SEPA and LEM are firm
contracts and the LEM contract includes liquidated damages fornondelivery
LD Firm therefore Big Rivers has no need for a planning reserve margin as is
the case with generating utilities

Figure 54
Capacity and Peak Demand Requirements
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5131NoUtility Generation

During 2001 an 85 MW generator was installed by Willamette Industries since
purchased by Weyerhaeuser Company and a customer of Kenergy Corp Due to
operating restraints Weyerhaeuser generated during 2001 at a 50 MW level
This effectively reduced Big Rivers demand requirement obligations by 50 MW
and energy requirement obligations by 438000 MWh The generation at
Weyerhaeuser plus the increases in the capacity from the LEM contract
beginning in 2011 contributes to Big Rivers position of capacity surplus
throughout the next fifteen years Big Rivers is evaluating the feasibility of
making a capital investment at the Weyerhaeuser facility that will enable excess
steam to be recycled and used for generation of up to an additiona12030MW of
capacity The next round of discussions between Big Rivers and Weyerhaeuser
management to discuss related issues is expected to take place before the end of
2005

Electricity generated at the Weyerhaeuser site is renewable energy as the plant is
fueled by wastebyproducts and gases Big Rivers has recently reached
agreement to contract with Weyerhaeuser for the purchase of 1 MW per hour
over the course of one year An agreement for the purchase of renewable power
was signed on November 1 2005 Outside of any potential arrangements made

j GDS Associates nc Page 12
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with Weyerhaeuser Big Rivers currently has no formal plans for the addition of
new power generation resources or new power supply contracts

5132Voluntary Load Curtailment Rider

Since the summer of 1999 Big Rivers has worked with its members and their
larger industrial customers to reduce load during times ofpeak demand This
program has been well received by the members customers and has been
mutually beneficial to Big Rivers the member cooperatives and their retail
customers through the sharing of cost savings Big Rivers filed a Voluntary
Curtailment Rider with the KPSC which was approved on Apri16 2000 Table
52 below shows the actual results of voluntary curtailment periods Load
reduction ranged from 17 MW to a high of 28 MW and voluntary curtailment
involved 4 industrial customers of Big Rivers members

Table 52

19992005 Voluntary Industrial Curtailment Results

Year Hour Load Actual Load Reduction Load Resultant

Mw M

1999 14 2pm 644 16 66U

1999 15 645 22 667

1999 16 646 24 670

1999 17 644 27 671

1999 18 639 27 666

1999 19 629 22 651

2000 na na na na

2001 na na na na

20Q2 na na na na

2003 na na na na

2004 na na na na

2005 ytd na na na na

Although no load curtailments under this tariff have occurred since 1999 Big
Rivers continues to contact qualifying industrial customers regarding the
voluntary rider and currently has the capability of curtailing 35 MW

52 Description of models methods data and key
assumptions used to develop the results contained in
the plan

521 Model Description

Although Big Rivers does not have a need for additional sources of power during
the study period to meet native load requirements costs of alternative sources of
power were calculated and compared to costs contained in the PPA to
demonstrate that Big Rivers current power supply arrangements are
economically favorable

GDS Associates Inc Page 13
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5211SupplySide Evaluation Model

An Excel spreadsheet model was developed to compare costs of alternative
power sources to costs associated with Big Rivers contract with LEM The
model quantifies fixed and variable costs of power supply resources Fixed costs
include interest depreciation and fixed OM expenses Variable costs include
fuel expenses and nonfuel variable operating expenses

The evaluation model simulates the construction period of each resource and
calculates the total installed cost including interest during construction Service
life interest expenses are based on an amortization schedule defined by total
installed cost service life and Big Rivers embedded cost of debt535
Interest during construction is also calculated using that rate Annual straight
line depreciation expense is calculated as the total installed cost divided by
service life

For the Base Case cost comparison resource parameters were taken from the
Energy Information AdministrationsEIAs2005 Annual Energy Outlook for I

all resource options These parameters include length of construction period
overnight capital cost nonfuel operating costs heat rates and inflation The
parameters associated with each alternative are shown in Appendices C D and
E where there are individual pricing sheets for each alternative resource Big
Rivers cost of capital and cost of debt are based on an internal analysis

The Base Case coal price forecast was also taken from the EAsAnnual Energy
Outlook A nominal coal price forecast was developed using the EIAs constant
year forecast for the East South Central energy demand region and annual
changes in the EIAs estimate of the Gross Domestic Product Index A natural
gas price forecast was developed using a similar process for years after 2014
For years 2006 through 2010 NYMEX Henry Hub gas futures prices published
on September 12 2005 were used Values for 20112014 were calculated to
smooth the transition between the 2010 fitures price and the 2015 EIA price
Figure 55 below show5 annual nominal costs for both coal and natural gas

Figure 55
Nominal Natural Gas and Coal Prices

Big Rivers Electric Corporation
Nominal Natural Gas and Coal Prices
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The evaluation of alternative resources was performed under Base Case
assumptions and two sensitivity cases Base Case annual fuel prices were
reduced by 20 in the Reduced Fuel Price scenario Base Case capital costs were
reduced by 25 in the Reduced Capital Cost scenario

The following alternatives were analyzed using the evaluation model

1 Pulverized Coal

2 Coal Gasifieation

3 Conventional Combined Cycle Combustion Turbine
4 Advanced Combined Cycle Combustion Turbine

5 Conventional SimpYe Cycle Combustion Turbine

6 Advanced Simple Cycle Combustion Turbine
7 Fuel Cells

8 Distributed Generation Base Load

9 Distributed Generation Peak Load

10 Biomass

11 Landfill Gas

12 Geothermal

13 Wind

14 Solar Thermal

15 Photovoltaic

16 Hydroelectric

While it is unlikely that all of these altematives would be available to Big Rivers
due to geographical or other constraitsthe comparison of alternative costs to
LEM contract costs shows that if available each alternative would be more
expensive than costs associated with the PPA This finding holds true under all
three scenarios 1 Base Case fuel price and Capital Cost assumptions 2
Reduced Fuel Prices and 3 Reduced Capital Costs

Because costs associated with many resources are site specific and could vary
from generic estimates used in alternative resource cost comparisons Big Rivers
calculated the capital cost that would be required for an alternative power option
to compare favorabl with urchases from LEM An installed cost of

approximately would be required along with zero operating costs
and a capacity factor of 50 for an alternative to cost roughly the same as power
purchased from LEM This value is a target capital cost primarily for renewable i

resource options that in some instances have near zero operating costs that Big
Rivers will use as a benchmark to evaluate new generating options

Appendices D and E present similar graphical cost comparisons for the Reduced
Fuel Price and Reduced Capital Cost scenarios Appendices C D and E show
numerical information for each alternative under Base Case Reduced Fuel Price
and Reduced Capital Cost scenarios respectively

Figures 56a56b and56c graphically compare annual costs of each alternative
under base case assumptions to the annual costs associated with the PPA

GDS Associates Incj Page 15
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Figure 56a
LEM Costs vs Total Costs of Power Supply Options
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Figure 56b
LEM Costs vs Total Costs of Power Supply Options
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Figure 56c
LEM Costs vs Total Costs of Power Supply Options
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522 Data and Key Assumptions

Table 53 below presents the values assumed for the key variables included in the
supplyside evaluation model

Table 53

Key Inputs in SupplySide Screening Model

Adj usted
Capital Regional Capital Construction Service

Technology Cost Multiplier Cost Period Life

Pulverized Coal 21300 1004 121785 4 30

Coal Gasification CC 140200 1004 140761 4 30

Conventional CC 56700 1004 56927 3 30

Advanced CC 55800 1004 56023 3 30

Conventional CT 39500 1004 39658 2 0

Advanced CT 37400 1004 37550 2 30

Fuel Cess 425000 1004 426700 3 30

Base Distributed 80700 I004 81023 3 30

Peak Distributed 97000 1004 97388 2 30

Biomass 175700 1004 176403 4 30

Landfill Gas 150000 1004 150600 3 30

Geothermal 310800 1004 312043 4 30

Wind 113400 1004 113854 3 30

Solar Thermal 296000 1004 297184 3 30

Photovoltaic 446700 1004 448487 2 30

H droelectric 145100 1004 145680 4 30
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Variable Fixed

Primary OM OM Capacity Heat

Technology Fuel milUkWh kW Factor Rate

Pulverized Coal Coal 406 2436 9000 8844

Coal Gasification CC CoaI 258 3421 9000 8309

Convenrional CC Gas 183 1104 8000 7196

Advanced CC Gas 177 1035 8000 6752

Conventional CT Gas 316 1072 2500 10817

Advanced CT Gas 280 931 2500 9183

Fuel Cess Gas 4240 500 7000 7930

Base Distnbuted Gas 630 1418 9000 9950

Peak Distributed Gas 630 1418 2500 11200

Biomass None 296 4718 8000 NA

Landfill Gas None 001 10107 9800 NA

Geothermal None 000 10498 5000 NA

Wind None 000 2681 5000 NA

Solar Thermal None 000 5023 5000 NA

Photovoltaic None 000 1034 5000 NA

Hydroelectric None 460 1235 5000 NA

53 Load Forecast Summary

BigRivers 2005 Load Forecast was completed in uly 2005 and updated the
most recent forecast that was completed in July 2003 The forecast contains
projections of energy and demand requirements for the 20052019 forecast
horizon High and low range forecast scenarios were developed to address
uncertainties regarding the factors expected to influence energy consumption in
the future In addition to the energy and demand projections the forecast
presents the assumptions upon which the forecast was based and the
methodologies employed in development of the forecast The 2005 Load
Forecast report is presented in the IRP as Appendix A

531 Forecast Results

Total system energy and peak demand requirements are projected to increase at
average compound rates of16 and 15respectively from 2004 through
2019 Growth in energy sales is projected to be similar to the 19942004 period
with the exception of the large commercial class sales for which are projected to
be level throughout the forecast period for existing consumers Rural system
energy and peak demand requirements which are represented as total system
requirements less those associated with directserve customers are projected to
increase at average rates of22and 21 respectively over the same period

The primary influence on growth in system requirements over the forecast period
will continue to be growth in rural system requirements which is primarily a
function of growth in number of customers and changes in small industrial
activity The forecast is summarized below in Tables 54 and 55

Based on weather normalized values for 2005 and 2019
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Table 54

Load Forecast Snmmary

Total S stem Rural S stem

Energy Peak Energy Peak

Requirements Demand Requirements Demand

Year Consumers CP CP

1994 87256 7721677 1189000 1571482 352635

1999 98168 3532841 663890 1921792 475416

2004 106414 3158698 604155 2133190 476409

2Q09 114383 3519951 675440 2485739 536630

2014 123516 3767931 728343 2737034 589533

2019 133462 4054080 789356 3027093 650546

Table 55

Load Forecast Average Annual Growth Rates

Description 200020Q5 20002015

Total Native System Energy Requirements 18 16

Total Native System Peak Demand CP 13 15

Rural System Energy Requirements 26 22

Rural System Peak Demand CP 24 21

Residential Energy Sales 21 22

Residential Consumers 13 14

Small Commercial Industrial Energy Sales 32 21

Small Commercial Industrial Energy 24 22

Consumers

Large Industrial Direct Serve Energy Sales 03 01

Large Industrial Direct Serve Consumers 00 00

Irrigation Sales 00 00

Public Street Li htin Sales 20 18

532 Forecast Assumptions

The forecast was based upon a number of assumptions regarding factors that
impact energy consumption including demographics economic activity price
of electricity and competing fuels electric market share and weather conditions
The assumptions were developed by GDS Associates and discussed with
cooperative management prior to development of the final forecast The
economic outlook for the base case forecast was formulated using information
collected from Woods Poole Economics Inc NPA Data Services and the
University of Louisville

Population will increase at an average rate of05per year from 20042019

Employment will increase at an average rate of10per year from 20042019
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Real personal income will increase at an average rate of18per year from
20042019

Real retail sales will increase at an average rate of15per year from 2004
2019

Inflation as measured by the Personal Consumption Expenditure Index will
increase at an average compound rate of25

Over the longterm the real deflated price of electricity to retail customers is
projected to decrease slightly and is not expected to significantly impact
current energy consumption patterns

Weather conditions as measured by heating and cooling degree days for the
Evansville Indiana and Paducah Kentucky stations will be equal to average
amounts computed using data from 1985 through 2004 for Evansville Indiana
and Paducah Kentucky

It is assumed that service to the two largest Kenergy industrial customers
Alcan Primary Products Corporation and Century Aluminum of Kentucky
LLC will continue throughout the forecast period

No new demandside management programs are currently planned that will
impact system energy and demand requirements

The electric industry in Kentucky is not expected to be deregulated in the near
future therefore no impacts associated with customer choice are included in
the forecast

533 Comparison of Actual vs Projected Load and Energy

A comparison of actual and forecasted peak demands is presented below in Table
56 Amounts are presented on an annual basis for the summer and winter
seasons for years 2003 and 2004

Ta61e 56

Actual Weather Normalized vs Forecasted Peak Demand

Summer Peak MV1

Artual 2003

Year Normal Forecast Error

2003 612 612 00

2004 632 623 14

Winter Peak MV
Actual 2003

Year Normal Forecast Error

2003 584 563 36

2004 547 573 48

A comparison of actual and forecasted energy sales is presented below in Table
57 Amounts are presented on an annual basis for years 2003 and 2004
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Ta61e 57

Actual Weather Normalized vs Forecasted Energy Sales

Annual Energy Sales MWH
Actual

Year Norman 2003 Forecast Error

2003 3161430 3117936 14

2004 3189428 3167095 07

Modeling error and factors that cannot be quantified are the primary reasons that
the projections in the 2003 load forecast are lower than actual amounts in years
20032004

54 Resource Acquisitions and System Improvements

541 Resource Acquisitions

Big Rivers has no plans to acquire new resources during the 15 year IRP horizon
with the exception of possible aforementioned renewable power from
Weyerhaeuser including the recent 1 MW negotiated agreement and the
potentia12030MW purchase Planned purchases from SEPA and from LEM
are sufficient to meet both base case and high case load and energy requirements
Although no economic analysis has been completed to date Big Rivers has
considered installing distributed generation at points in its transmission system in
lieu of making capital additions To date no distributed generation has been
insta11ed and none is planned for the immediate future however Big Rivers will
continue to evaluate distributed generation as an alternative to capital
improvements in maintaining current reliability standards

542 Transmission System

The Big Rivers transmission planning process includes coordination with the
distribution cooperative planning processes The intent of this coordination is to
ensure that proper transmission costs are included in the evaluation of
distribution system enhancements Additionally information that will allow the
inclusion ofproposed distribution system delivery points in the Big Rivers
planning model is provided through this coordination

Three year construction work plans and 15 year longrange plans are prepared as
part of the Big Rivers planning process The longrange plan is reviewed and
updated as necessary every three years Tiis coincides with the preparation of
each new construction work plan The study models used in the preparation of
these plans utilize a total load level equivalent to the approved Big Rivers load
forecast This load level is distributed across the system based on historic load
growth at each individual delivery point Transmission system improvements
planned for years 20052007 plus those planned for the next ten years are
identified by year in Appendix F

When the work plan studies indicate system constraints resulting from normal or
single contingency outage scenarios Big Rivers will ensure that the transmission
system is being efficiently utilized by evaluating alternative switching
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configurations If these alternative configurations fail to alleviate the system
problems system enhancements new transmission circuits transformers
interconnections etc will be evaluated The system enhancements could also
include distributed generation as a potential solution to system constraints The
evaluation of any enhancement will consider the effectiveness of the
enhancement as well as economic comparisons of the proposed alternatives An
evaluation of the effectiveness of an enhancement should consider at minimum
how quickly the proposed facilities can be called upon and how well they
alleviate system constraints

Evaluations regarding the ability to transfer energy into or out of BigRivers
control area are typically done at the request of those in the power marketing area
intemal or external to Big Rivers These studies are completed according to
procedures outlined in the Big Rivers Open Access Transmission Tariff as well
as FERC Orders 888 and 889

55 IRP Plan Implementation

No additional capacity is required over the 15year forecast horizon therefore
the 2005 IRP includes no supplyside implementation plan From a demandside
perspective Big Rivers has developed a threeyear action plan that focuses on
programs promoting energy conservation and efficiency

56 SupplySide Plan

Capacity and energy purchased underesting contracts economically satisfy Big
Rivers power needs No supplyside implementation is required over the next
three years

57 DemandSide Plan

Demandside planning at Big Rivers is a joint planning process among Big
Rivers and its three member cooperatives Big Rivers completed a
comprehensive demandside management study in October 2005 the results of
which are presented in the 2005 IRP

571 Ezisting Big Rivers Demand Programs

Big Rivers publishes a quarterly magazine on behalf of its three distribution
electric cooperatives called the Commercial and Industrial News Since
January 1999 the publication has covered energy related topics focusing on
energy efficiency and management Big Rivers is in the process of evaluating a
dual fuel home incentive but such an incentive program has not been approved
Big Rivers has developed information for its three member distribution
cooperatives that compares annual operating costs for various types ofheating
systems fossil fuel versus electric systems and each cooperative chooses how
and when they use that information Big Rivers is also reviewing the provisions
of the new Federal Energy legislation enacted in July 2005 to monitor new
appliance energy efficiency standards that go into effect on January 1 2006 Big
Rivers is in the process of evaluating a dual fuel heating system incentive but
such an incentive program has not been approved
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Big Rivers remains a strong proponent for the efficient use of Kentuckysenergy
resources and is committed to helping members educate their memberconsumers
about the importance of efficient energy usage Big Rivers continues to work
with its members to develop energy effciency programs designed to
communicate to memberconsumers the energy savings associated with energy
efficient construction techniques andequipment The programs are
communicated through an assortment of collateral materials and is
available for architects builders and energy managers and employees of the
distribution cooperative

In addition Big Rivers continues to provide direct support to its members and
their commercial and industrial customers to promote efficient and cost effective
energy use Documents will be developed to inform members of benefits outlined
in the new energy bill Big Rivers will continue to support the incentive
programs both financially and ttirough the development of promotional materiaL

Additional education is provided to commercial and industrial accounts through
onsite visits and the Commercial Industrial News a quarterly Big Rivers
publication Big Rivers also provides the following commercial and industrial
services through JPEC Kenergy and MCRECC

5711Energy Efficiency Workshop
JPEC MCRECC and Kenergy provide educational workshops for customers on
energy saving devices and techniques The workshops are educational seminars
designed to present information on energy savings devices and techniques to the
employees of the three distribution cooperatives The employees who attend the
seminar are persons who work for commercial businesses that buy power from
the distribution cooperatives Electrical safety workshops are also available

5712EnergyUse Assessment

This assessment or audit assists customers to improve energy efficiency by using
the utilities expertise in energy delivery and use combined with a customers
knowledge to identify opportunities to lower energy costs and improve
efficiency The cooperatives have been working with customers for years to
improve facility and process efficiency

5713Operadon Assessent

This service evaluates when and how energy is used in a customersfacility
Many facilities have the ability to adjust operations andlor equipment controls to
save energy and money

5714Cusfomer Billing Review

Customer service staff from Kenergy MCRECC and JPEC visit a customers
facility to explain and answer questions about billing documents and rate
structures

I
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5715Commercial Lighting Evaluation

Cooperative staff can evaluate the necessary facility and security lighting to
provide productive and safe light levels MCRECC JPEC and Kenergy can also
provide leased lighting options

5716Power Factor Correction Assistance

JPEC MCRECC and Kenergy provide technical support to commercial and
industrial customers to correct low power factor resulting in significant savings
those customers each year Low power factor results in higher electricity costs
The cooperatives provide engineering assistance and will work with a customers
electric contractor to ensure proper correction levels

5717Power Quality Assessment

Customers who experience equipment damage or productivity losses as a result
of power quality problems may call their distribution cooperative commercial
and industrial service representative Cooperative staff will assist any customer to
identify the source of the problem whether it is inside the facility on the power
system or a result of a neighboring customer

5718Power Quality Correction

Engineering and customer service staff inembers assist commercial and industrial
customers to correctly identified the source of power quality problems and
provide technical support to correct the problem

5719Energy Use Summary

MCRECC Kenergy and JPEC all provide energy use summaries on theu
associated web sites Three to four years of energy use and billing data is
displayed in graphical and tabular form along with weather data for the previous
two years Information from the most recent bill is necessary to access the
website for security reasons

57110 Remote Meter Data Collection

Technology has made it possible for customers to view hourly data from the
meter The information can be securely displayed on the Internet for use by
customers to manage their energy use

57111 Customized Billing Services

Recent changes in bill printing have made available to cooperative customers the
ability to receive multiple bills in the same mailing

57112 Residential Energy Auditing

At the cooperatives request Big Rivers staff will provide telephone and onsite
residential energy audits
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572 Existing Member Cooperative DemandSide

5721Kenergy

Kenergy offers educational and informative brochures magazine articles and
television and radio commercials relating to energy efficiency topics The ground
source heat pump continues to be the central HVAC technology promoted
Energy Resource Conservation Loans at 5 percent interest are available from
Kenergy to qualifying customers installing a geothermal system in their existing
homes This offer is not available for new construction The loans may fmance
up to 100 percent of the installation cost and may be amortized for up to 60
months Kenergy publishes advertisements in newspapers and magazines that
describe their 5 financing for installations in existing homes for geothermal
energy systems Informative pamphlets and magazine articles are used by
Kenergy to educate customers on the energy savings gained by installing a
geothermal system

Kenergysweb site provides operating cost information such as the following
annual cost estimates and efficiencies for different typesof heating and cooling
equipment in an averagesize home approximately 1500 sq ft Resistance heat
includes baseboards ceiling cable and electric furnace Propane based on120
per gallon 40 yearly tank rental Natural gas based on 80 per CCF

ANNUAL HEATING COOLING OPERATING COSTS

Resistance Heat 81605

Propane Heat 80 Efficient 96752

Natural Gas 60516

10 SEER Heat Pump 59458

12 SEER Heat Pump 50603

14 SEER Heat Pump 44062

Geothermal 32256

Kenergy is not currently conducting any load management programs

5722Jackson Purchase Energy Corporation

JPEC provides similar informational articles and brochures for their members
One publication that they distribute is USDOEsEnergy Savers Tips on Saving
Energy Money at Home a 33 page booklet which is a brochure that compiles
ideas and measures that will help reduce energy usage and save money for
members Magazine articles are also posted on the cooperativesweb site with
ideas on how to save energy for example by providing shade trees around a
home to reduce peakairconditioning loads The JPEC web site provides the
following additional links

A link to the electronic copy of the Energy Savers pamphlet
The JPEC web site provides a link to the Department of EnergysHome
Energy Saver Web Site A cooperative member can go to that web site
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and obtairi detailed information on energy use for their home and how to
reduce their energy usage A cooperative member can even customize
the information for their specific type of home

JPEC provides cash incentives for high efficiency heat pumps in new and
existing residential homes JPEC is not currently conducting any load
management programs JPEC provides free caulk to its member consumers in
efforts to help consumers maintain adequate insulation of their homes

5723Meade County Rural Electric Cooperative Corporation
MCRECC provides energy efficiency informational brochures on geothermal
heating and cooling systems and also publishes articles relating to energy
efficiency tips in Kentucky Living magazine The articles suggest ways to save
on cooling costs during the summer and save on heating costs during the winter
Radio advertisements are also used to educate their consumers about energy
efficiency topics Advertisements increase awareness of water and energy
conservation issues such as leaking faucets and to increase awareness of energy
efficiency measures that can be used to save money on heating and cooling bills
while still making the home comfortable

MCRECC offers the All Seasons Comfort Home program to a cooperative
member that is building a new home The program provides recommended
proven standards for insulatiori energysaving features and assistance in the
selection and installation of high efficiency heat pumps and geothermal heating
and cooling systems MCRECG provides information to members on the most
efficient and economical heating and cooling system equipment MCRECC is not
currently conducting any load management programs

The energy efficiency initiatives offered by Big Rivers member system
distribution cooperatives are summarized below in Table 58

5724Surmary of Existing Energy Effciency Initiatives I
The energy efficiency initiatives offered by Big Rivers member system
cooperatives are summarized below in Table 58

Table 58

Summary of Ezisting Energy Efficiency Initiatives Offered by Big Rivers
lectric Corporation and Its Distribution Cooperative Members

Kenergy
Kentucky Living Magazine Monthly magazine to all customers focus

articles on energy efficiency for the home and business and 4 page insert
from local cooperative detailing programs safety and customer service
DOE Pamphlet Energy Savers Tips on Saving Energy Money at
Home

Heat Pump Programs Incentives Programs 5 financing for Ground
Source Heat Pumps for up to 5 years
CI News Quarterly magazine to commercial and industrial customers

focus on energy related iopies including conservation and efficiency
improvements
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Energy Efficiency Informational Brochures Geothermal Heating and
Cooling The Answer to Comfortable and Affordable Living
Distribution of compact fluorescent bulbs at annual meeting
Incentives Programs
o Touchstone Energy Home
o Water Heater Replacement
o AddonHeat Pump
Heat Loss Gain analysis for HVAC contractors
Web Site Information and Links

o Geothermal Heat Pump Systems
o USDOE Energy Saving Tips for Consumers
o USDOE Home Energy Audit
o Commercial Building Energy Checklist
Energy Audits As Needed
o Commercial Industrial

o Residential

News Paper AdverEising
o Safety
o Energy Efficiency

Jackson Purchase Energy
DOE Pamphlet Energy Savers Tips on Saving Energy Money at
Home

Customer Newsletter Plugged In Focusarticles include energy
efficiency safety information and customer service
CI News Quarterly magazine to commercial and industrial customers

focus on energy related topics including conservation and efficiency
improvements
Pamphlet Keep An Eye On ThatThermostat
Pamphlet How much will this light bulb save you
Distribution of compact fluorescent bulbs at annual meeting
Incentives Programs
o Touchstone Energy Home
o Water Heater Replacement
o Addon Heat Pump
Web Site Information and Links

o i1SDOE Energy Saving Tips for Consumers
o USDOE Home Energy Audit
Energy Audits As Needed
o Commercial Industrial

o Residential

News Paper Advertising
o Safety
o Energy Efficiency
Energy Efficiency Training for Employees
o Basic Employees with limited customer contact receive training in

energy cost andeciencies
o Advanced Employees with extensive customer contact receive in

addition to the basic course Training includes additional training in

i
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HVAC water heating lighting building envelope and construction
techniques who in tum will provide that guidance to customers

Meade Connty RECC
DOE Pamphlet Energy Savers Tips on Saving Energy Money at
Home

CI News Quarterly magazine to commercial and industrial customers
focus on energy related topics including conservation and efficiency

improvements
Kentucky Living Magazine Monthly magazine to all customers focus

articles on energy efficiency for the home and business and 4 page insert
from local cooperative detailing programs safety and customer service
Brochure Planting Trees to Save Money
Distribution ofcompact fluorescent bulbs at annual meeting
Web Site Information and Links

o Geothermal Heat Pump Systems
o USDOE Energy Saving Tips for Consumers
o USDOE Home Energy Audit
o Commercial Building Energy Checklist
Energy Audits As Needed
o Commercial Industrial

o Residential

News Paper Advertising
o Safety
o Energy Efficiency
Energy Efficiency Training for Employees
o Basic Employees with limited customer contact receive training in

energy cost and efficiencies

573 DemandSide Action Plan

The results of the economic screening of the energy efficiency measures and
programs indicate that several energy efficiency measures are cost effective even
after the inclusion of administrative marketing evaluation and incentive costs
The maximum achievable cost effective potential for electric energy efficiency
measuresprograms by 2015 in the Big Rivers member cooperative service areas
is estimated to be approximately 12 of 2015 annual kWh sales Big Rivers has
reviewed a considerable range of technical reports and market research analyses
to prepare this assessment of electric energy efficiency measures and finds that
barriers to the adoption of energy efficiency measures and practices remain in the
energy marketplace Given that many energy efficiency measures can be cost
effective for homes and businesses according to the Participant BenefitCost
Test and the Total Resource Cost Test and given that barriers to energy
efficiency remain Big Rivers has updated its threeyear energy efficiency action
plan to help its members save energy and money and to take advantage of the
environmental and other benefits of energy efficiency programs Listed in Table
59 on the following page is a summary of the key actions included in the three
year plan along with a proposed budget
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Table 59

Summary of ThreeYear Energy Efficiency Action Plan

Action Description Market Barrier Proposed
Addressed Annual

Bud et

1 Web based information improvements 15000

will be made to the BigRivers web
site Upgrade links to the USDOE
consumer information and energy
efficiency web sites Update and
continue to provide on line access to
account information to customers of

the distribution cooperatives through
their websites This information allows

customers easy access to

accountbilling information and links to
energy efficiency information at
various state and federal websites

2 Continued financial support of 59500

distribution cooperativesincentive
programs The incentive programs
include Touchstone Energy Home
Program AddOn Heat Pump and
Electric Water Heater Exchange The
Dual Fuel Touchstone Energy Home
Pro am is currentl in develo ment

3 Enerpath Energy Auditing Software 4500

Web based auditing system for
commercial and industrial to support
onsite audits performed by Big Rivers
and distribution coo erative staff

4 Energy efficiency services including 32000

Energy efficiency and education
material to distribution cooperatives
Energy Star related material Energy
efficient workshops for cooperative
employees Pamphlet flyer and insert
publication for cooperative members
Incentive program support Purchase of
energy efficiency publications from
USDOE such as Energy Savers Tips
on Saving Energy and Money at
Home

5 Purchase of Compact Fluorescent 8900

lamps for distribution cooperative
members Up to 12000 lamps will be
delivered to distribution cooperatives
for annual meetin s and other events

6 Promotion and develo ment of 28000
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Action Description Market Barrier Proposed
Addressed Annual

Bud et

collateral material for the introduction

of the renewable green power
startin in 2006

7 Purchase of the Questline online 3600

energy efficiency support publication
Includes online energy efficiency
website with energy expert and a

monthly email newsletter for Kenergy
commercial and industrial members

8 Public presentation of energy 3500

efficiency presentation by Doug Rye
for the MCRECC service territo

9 Development and publication of the 36000

Commercial and Industrial News a

quarterly publication for the
commercial and industrial member of

the distribution cooperative The CI
News presents articles on energy
related issues pertinent to the market
sectors Energy efficiency articles
include motors lights HVAC
compressors power factor and a
number of other subects

TOTAL ANNUAL BUDGET 191000

574 Net Metering

Effective March 1 20U5 a net metering tariff is available to Big Rivers Members
retail customers who generate electricity in parallel to the cooperatives network
and generate energy using solar energy PV

575 Local Integrated Resource Planning

With respect to local integrated resource planning Big Rivers has taken positive
steps since 2001 as evidenced by the 85 MW cogeneration unit brought online in
2001 by the Weyerhaeuser Company Big Rivers has been negotiating with
Weyerhaeuser and evaluating the feasibility ofmaking a capital investment at the
site which would potentially provide for the generation of an additiona12030
MW More details regarding the status of the additional capacity will be
available after the meeting expected to take place before the end of 2005

In recent years Big Rivers has evaluated the purchase of renewable resource
power from neighboring utilities Since the 2002 IRP Big Rivers management
has discussed potential green power purchases with representatives from
Weyerhaeuser Wabash Valley Power Association and East Kentucky Power
Cooperative After consideration of options from the three entities Big Rivers
narrowed its search to Weyerhaeuser and has since agreed to terms for the
purchase of 1 MW per hour for a oneyear contract which begins November 1
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2005 Outside of the agreement with Weyerhaeuser Big Rivers is not currently
seeking additional power from other sources

58 Key Issues and Uncertainties

Big Rivers supplyside plan is in place at this time Load and energy growth
beyond that contemplated in the Base Case Optimistic Economy and Extreme
Weather forecasts might require power resources that are not planned for at this
tune Big Rivers prepares forecasts on a biannual cycle and can assess capacity
reserve projections on the same basis

6 Significant Changes Since the 2002 IRP
Big Rivers 2002 IRP identified no capacity deficiency throughout the 15year
planning horizon Big Rivers purchases from SEPA and LEM are expected to
continue to adequately serve the revised load and energy forecast during the 2005
through 2019 period

Since completion of the 2002 IRP Big Rivers completed a new demandside
planning study in 2005 The study focused on the feasibility and need for
alternative demandside options and addressed issues and concerns raised by the
KPSC staff during its evaluation of the 2002 IRP Big Rivers has expanded the
assessment of electric energy efficiency potential savings in this new study to
include additional energy efficiency eyuipment and building practices and to
include a detailed assessment of the maximum achievable cost effective savings
potential associated with aggressive energy efficiency measureprogram
implementation over the next decade in the Big Rivers member cooperative
service areas While the prior DSM study examined the cost effectiveness of
many energy efficiency measures this new energy efficiency potential
assessment goes further to examine the potential savings that could be achieved
throughout the Big Rivers member cooperative service areas assuming
aggressive implementation ofprograms over a tenyear period and assuming
unlimited funding The purpose of this analysis was to determine the maxunum
achievable kWh and dollar savings that cold be achieved under such a scenario
The new energy efficiency analysis provides a calculation of the net present
value savings to Big Rivers members for the maximum achievable cost effective
energy efficiency potential savings scenario

7 Load Forecast

Big Rivers 2005 Load Forecast was completed in July 2005 The study
contains projected load and energy requirements for years 200520I9 and
addresses the filing requirements of both the Rural Utilities Service RUS and
the KPSC The complete 2005 Load Forecast is included in this report as
Appendix A

Forecasted load growth for Big Rivers is provided below in Table 71 Total
system native energy and peak demand requirements are projected to grow at
annual average annual rates of 16 percent and 15 percent respectively from
2004 to 2019 Growth in system reyuirements is projected to be conservative as

5

Big Rivers contracted GDS Associates Inc to develop the 2005 Load Forecast
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requirements for direct serve customers which comprise approximately 32 of
total system energy sales have been held constant throughout the forecast period
Rural system energy and peak demand requirements which are represented as
total system requirements less those associated with directserve customers are
projected to increase at an average rate of22 and 21 respectively over the
same period

Table 71

2005 Load Forecast Summary

Total Member Total Energy Total Energy System
Cooperarive Sales to Member Generation Requirements for Peak Annual

Retail Cooperatives Transmission Generation Service Demand Load

Year Consumers Losses Factar

2005 108000 3279478 081 3306259 633622 596

2006 109541 3350889 081 3378253 641362 601

2007 111139 3403824 081 3431620 656658 597

2008 112768 3445744 081 3473882 665642 596

2009 114383 3491439 081 3519951 675440 595

2010 116052 3535326 081 3564196 684845 594

2011 117843 3586916 081 3616207 695958 593

2012 119691 3634687 081 3664368 706235 592

2013 121596 3687087 081 3717197 717515 591

20I4 123516 3737410 081 3767931 728343 591

2015 125472 3794649 081 3825636 740670 590

2016 127428 3847280 081 3878697 751973 589

2017 129422 3904585 081 3936470 764286 588

2018 13I431 3959648 081 399I983 776107 587

2019 133462 4021242 081 4054080 789356 586

Big Rivers is not obligated to provide for generation requirements for Alcan and
Century formerly NSA two aluminum smelters that purchase power through
Kenergy however Big Rivers does provide for transmission service to these two
customers When the electric loads for the two aluminum smelters are included
system peak demand for transmission service provided by Big Rivers increases
by 857174 kW in each year Big Rivers system peak demand including the I

smelters is projected to grow at an average annual rate of08 percent per year
and the corresponding energy is projected to grow at an average annual rate of
05 percent per year from 2005 to 2019

71 Projections at Total System and by Customer
Classification

Refer to Big Rivers 2005 Load Forecast Appendix B Tables LongTerm
Forecast for tables listing projected energy and peak demand Peak demand is
not available by customer classification
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72 System Data for the Historical Period
Refer to Big Rivers 2005 Load Forecast Appendix B Tables LongTerm
Forecast for historical information for the base year 2004 and the four
preceding years Weather normalized energy and peak demand are presented in
the 2005 Load Forecast Appendix E Weather Normalization

Currently there are no demandside programs in place for which estimates of
energy sales and peak demand impacts are measurable

73 Projections for the Fifteen 15 Years Succeeding the
Base Year

Refer to Big Rivers 2005 Load Forecast Appendix B Tables LongTerm
Forecast for projections of energy sales and peak demand for the fifteen 15
years succeeding the base year 2004 Projections are presented at the total
system and customer class levels

74 Additional Projections and Information
Refer to Big Rivers 2005 Load Forecast Appendix B Tables LongTerm
Forecast for projections of annual energy sales for the system and sales
disaggregated by customer class and summer and winter peak demand

Refer to Big Rivers 2005 Load Forecast Appendix A Tables ShortTerm

Forecast for projections of monthly energy sales for the system monthly energy
sales disaggregated by customer class and monthly system peak demand

The impacts of existing demandside programs were not explicitly quantified in
the load forecast The impacts of such programs are however reflected in the
historical data upon which the forecasting models were based Therefore
impacts of demandside programs are captured implicitly to a certain extent in
the econometric models

75 Information for the MultiState Integrated Utility
System

Big Rivers is not part of a multistate integrated utility system

76 Load Forecast Updates

The current load forecast was completed in July 2005 No updates to the 2005
forecast have been completed Big Rivers plans to develop a 2007 Load
Forecast which is planned for completion during the summer of 2007

77 Description of Load Forecast Procedures
Assumptions and Methodologies

The 2005 Load Forecast is included in this report as Appendix A Refer to the
Big Rivers 2005 Load Forecast for a description of the data sets used in the
forecast the key assumptions made and the procedures and methodologies
employed At the time of this IRP Big Rivers has not made plans to conduct any
load research or detailed enduse load studies other than those identified in Table
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59 on page 25 Big Rivers conducts consumer surveys quarterly to collect
consumer attitudes and opinions which provide a source of information for
formulating load forecast assumptions

8 Resource Assessment and Acquisition Plan

81 Resource Assessment and Acquisition Plan

Big Rivers current assessment and acquisition plan for providing adequate and
reliable suppIy of electricity is based on the continuation of power purchases
from SEPA and from LEM Big Rivers existing owned generating resources are
leased to Western Kentucky Energy Corporation WKEC which operates these
resources Big Rivers has no plans for improvements to existing facilities or
expansion of existing facilities other than that described in section 541 herein
There are no plans for future resources to meet demand at this time

82 Resource Assessment and Acquisition Plan Options

821 Improvements to Generation Transmission and Distribution
Facilities

8211Improvements to Generation Facilities

WKEC currently leases and operates generation owned by Big Rivers S02
scrubbers are being installed at plant Coleman and are expected to be operational
by the first quarter of 2006

8212Improvements to Transmission Facilities

With respect to the improvement and more efficient utilization of existing
transmission facilities in the period from 2003 through the end of 2005 Big
Rivers constructed and placed in service approximately 8 miles of new 69kV
transmission line to connect to five new delivery point substations of its member
systems An additional 14 miles of new 69kV line was constructed to strengthen
thesubtransmission network and thus improve reliability In 2004 one new 20
MVA 16169kV transmission substation was constructed and one 50 MVA

transformer was added at another 16169kV station to further improve system
reliability That same year a new 69kV interconnection with the Kentucky
Utilities system was added in the Kenergy Centertown station area for emergency
or backup supply service to four distribution stations

Big Rivers upgraded its communications infrastructure with the replacement of
its analog microwave system equipment with new digital equipment During this
period Big Rivers also completed a replacement of its Energy Management
System EMS hardware and software as well Big Rivers has designed and is
nearing completion of an emergency or backup control center including a
second complete EMS installation at KenergysSouth Hanson office site

Big Rivers has continued to study with the member systems the feasibility of
value sharing through the application of technologies common to the four
companies Big Rivers and its members are each currently working toward the
completion of database development and integration of Geospatial Information
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System GIS software into the engineering operations maintenance and
customer accounting areas of service provided to the consumers Possible other
areas of interest are in commonality of twoway radio systems a microwave
system expansion interconnecting all four companies joint dispatch center
operation etc

Work toward completion of other transmission system improvements is a
continuous process A list of plannedimprovements to the Big Rivers system for
the 20052014 time period is included in Appendix F

8213Improvements to Distribution Facilities

Big Rivers three member cooperatives Kenergy JPEC and MCRECC are
responsible for improvements to their respective distribution facilities

822 DemandSide Programs

Big Rivers completed a comprehensive demandside management study in
October 2005 Results of the study are summarized in section 57 of this report
The complete study is included as Appendix B to the IRP As a result of the
study Big Rivers has developed a threeyear action plan that will focus on
programs designed to promote energy conservation and efficiency

823 Ezpansion of Generation Facilities

Big Rivers existing capacity exceeds projected demand for at least the next I S
years There are currently no plans to expand existing generation facilities to
meet load other than as described in section541 herein Likewise BigRivers
has no plans to for joint construction and ownership of new units

824 Assessment ofNon Generation

While Big Rivers capacity exceeds projected load beyond the current 15year
planning horizon Big Rivers is actively assessing nonutility generation Section
5131 describes efforts recently taken by Big Rivers to assess nonutility
generation potential associated with cogeneration at an industrial location Big
Rivers has actively encouraged nonutility generation to locate at its Wilson site
as opportunities present themselves

83 Egisting and Planned Resources

831 Map of Generation and Transmission Facilities

Big Rivers owns an extensive transmission system for the delivery of power to its
member cooperatives The system is interconnected with the LGEthe TVA
Kentucky Utilities Southem Illinois Power Cooperative Hoosier Energy Rural
Electric Cooperative Henderson Municipal Power Light and Southern
Indiana Gas and Electric Company Based on the transfer capacity of the
electrical interconnections and the forecasted load growth it is expected that the
local interconnections can import the total needs of the Big Rivers system
without major modification over the next 15 years A map of the system is
presented below as Figure 81
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Figure S1
Big Rivers Electric Corporation Transmission System
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832 Existing Generation Facilities

Big Rivers owns or has contractual rights to the electric generation facilitics
listed below in Table 8 l As discussed in section 512 these facilities are

currently leased by WKEC

Table 81

Generation Facilities

Green HMPL Coleman

Reid Plant Plant Station II Plant Wilson Plant

Number of Units 2 2 3 1

Robards Robards Robards Hawesville Centerton I

Location KY KY KY KY KY

Status Existin Existin Existin Existin 7 Existin

l 979 19691970 i

O eration Dates 19661976 1981 19731974 1972 1986

T e of Facilit Steam CT Steacn Steam Steam Steam

Net Ca abili 130 MVV 454 MW 3l2 MW 455 MW 420 MW

Coaf
Fuel T e NGOil Coal Coal Coal Coal

Fuel Stora e NA NiA NA NA NA

Scheduled

Upgrades
deratings
retirement NiA NA NA NA NA

Actual and

Projected
O eratin Cost NA NA NA NA NA

Big Rivers does not operate or maintain these units
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833 Description of Purchases Sales and Exchanges of Electricity

Big Rivers plans to purchase all energy and peak demand requirements for the
next 15 years through contracts with SEPA and LEM The specifics of these
contracts are described in section 51 of this report The projected power
requirements and capacity resources are summarized in Table 51 on page 11

834 Description of Ezisting and Projected Energy and Generating
Capacity from Renewable Resources

Big Rivers currently purchases 178 MW of hydro power from SEPA This
allocation is contracted through 2016 and is expected to be renewed once the
current contract expires In addition to the SEPA power Big Rivers is eurrently
evaluating a capital investment at Weyerhaeuser Company where at its
cogeneration facility power is generated by the burning of waste products Refer
to section5131 of this report for a more detailed description

8341RunofRiver Hyda

In addition to the recent agreement to purchase green power from the
Weyerhaeuser Company Big Rivers has evaluated the feasibility ofrunofriver
hydro facilities which are a type ofhydroelectrie project in which the amount of
electricity generated is controlled mainly by the volume of water flowing in the
stream above the project Hydro projects which cannot store significant quantities
of water at or above the site must be operated as runofriverfacilities

The primary advantage ofrunofriver facilities is that the flow of water is not
restricted therefore there are muumal if any negative environmental impacts
The primary disadvantage of runofriver generating stations is that they cannot
store water thus electric output varies with seasonal flows of water in a river and
availability could be limited in times of need In addition these type plants
produce relatively small amounts of electricity

In the most recent study sponsored by the US Department of Energy it was
concluded that there were 51 sites in Kentucky that had undeveloped hydropower
potential These 51 sites are located within three major river basins and several
small river basins There are 17 underdeveloped sites in the Ohio Main Stream
River basin which account for 52 percent of the underdeveloped hydro capacity
The analysis conducted indicated that the individual site capacities ranged from
35 kW to 180 MW and that 65 percent of the sites were small hydropower sites
which were less the 10 MW

Considering Big Rivers power supply arrangerrients currently and for the next
fifteen years development ofrunofriver hydro facilities is not an economically
feasible option for Big Rivers The cost to develop such facilities is estimated at
17002300per kW The levelized total cost over a 30 year life is estimated to
be 45 millskWh which is significantly more than the cost Big Rivers currently
pays through its eontract with LEM Although the development ofrunofriver
hydro facilities is not feasible at this time Big Rivers will continue to evaluate
this technology as well as other renewable resources in the future

6 US Hydropower Resource Assessment Fina Report Idaho National Engineering and
Environmental Laboratory prepared for the US Department of Energy December 1998

GDS Associates Inc Page 37



Big Rivers Electric Corporation
2005 Integrated Resource Plan November 2005

835 DemandSide Planning Programs

Big Rivers completed a DemandSide Management study in October 2005 The
key results of the study are presented in section 57 of this report and the
complete study is included as Appendix B to the IRP The programs currently in
place plus those new programs identified in the threeyear action plan are
educational programs and efforts designed to help consumers conserve energy by
being more efficient users therefore no energy and peak demand savings
estimates have been developed at this time

84 Base Year and Forecasted Power Requirements and
Resources

Big Rivers resource assessment and acquisition plan for the adequate and
reliable means to meet annual and seasonal peak demands and total energy
requirements at the lowest possible cost is currently based on the purchase ofal
peak demand and energy requirements through the SEPA and LEM contracts
discussed in section 512 of this report

841 Resource Capacity

Big Rivers peak demand forecast for years 20U52019 as well as the resources
required to meet the projected peaks are presented in Table 51 on page 11 The
current forecast shows no reductions in peak demand requirements due to DSM
programs

842 Generation

Big Rivers energy forecast for years 20052019 as well as the resources
required to meet energy requirements are presented in Table 51 on page 11
The current forecast shows no reductions in energy requirements due to DSM
programs

843 Total Energy Input by Fuel Type

Big Rivers currently purchases and will continue to purchase through at least
year 2019 all of its power requirements through its contract with LGE Big
Rivers does not operate any power plants therefore a current breakdown of total
energy input by primary fuel is not available

85 Resource Assessment and Acquisition Plan
Methodology

The methodology models key assumptions and screening criteria associated
with resource assessment and acquisition plan are described in section 52 of this
report The model outputs are presented in Appendices C D and E Future
planning and research will include periodic updates to demandside planning
options and evaluations directed towards increased utilization of renewable
resources Big Rivers currently purchases and will continue to purchase through
at least year 2019 all power requirements through LGEand does not operate
or perform maintenance on any units however Big Rivers has obtained from
Western Kentucky Energy information regarding environmental equipment
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installed at the respective Coleman Henderson Green Wilson and Reid units
and is presented in Table 82

Table 82

Environmental Equipment
cu a e

Unit Ging System NOReduction Steduction Reduction

lowNox bumers 8 wet limestone FGD
Coleman 1 Front Wall Fired advanced overfire air forced oxidation ESP

lowNox burners 8 wet limestone FGD
Coleman 2 Front Wall Fired advanced overfire air forced oxidation ESP

lowNox bumers 8 wet limestone FGD
Coleman 3 Rear WaII Fired advanced overfire air forced oxidation ESP

lowNox burners

selective catalytic wet magtime FGD
Henderson 1 Rear Wall Fired reduction natural oxidation ESP

lowNox bumers

selective catalytic wet maglime FGD
Henderson 2 Rear Wall Fired reduction natural oxidation ESP

lowNox bumers 8 coal wet maglime FGD
Green 1 O osed Wall Fired Reburn natural oxida6on ESP

lowNox bumers 8 coal wet maglime FGD
Green 2 O sed Wall Fred Rebum natural oxidation ESP

lowNox bumers 8

selective catalytic wet limestone FGD
Wilson 1 O sed Wall Fired reduction inhibited oxidation ESP

Reid 1 Front Wall Fired convert to 50 GasFired ESP

convert to natural gas or
Reid CT Oil Fired fuel oil
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9 FinancialInformation

Big Rivers projections of inember system revenues expressed in both nominal
and real terms are presented on the following page in Table 91 The table also
lists the 2005 net present value of revenue requirements calculated using a
discount rate of535 This rate represents Big Rivers embedded cost of debt
Also shown are annual average system rates calculated as annual member
revenues divided by annual member energy sales

Table 91

Member Revenue Projections

Nominal 2005 PV Member 2005

Member Member Member Revenues Inflation Cumularive Member

Revenue Revenues Sales Sales Inflarion Revenues

Year 000 000 MWh M Impact 000

2005 109239 1345953 3279478 3331 10000 111461

2006 112826 3350889 3367 245 10245 113653

2007 117349 3403824 3448 256 10508 112629

2008 119028 3445744 3454 282 10804 110950

2009 120765 3491439 3459 298 11125 109250

2010 122460 3535326 3464 304 11464 107437

2011 124319 3586916 3466 303 11810 105877

2012 138716 3634687 3816 315 12183 104079

2013 140783 3687087 3818 313 12563 102452

2014 142806 3737410 3821 316 12961 100729

2015 145122 3794649 3824 320 13376 106112

2016 162064 3847280 4212 316 13799 104353

2017 164605 3904585 4216 325 14247 102639

2018 167114 3959648 4220 321 14704 100931

2019 169784 4021242 4222 316 15169 106532

10 Notice

Big Rivers will provide notice of its 2005 IRP filing as required by 807 KAR
5058
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i Executive Summary
Big Rivers Electric Corporation Big Rivers is an electric generation and transmission

cooperaveheadquartered in Henderson Kentucky This 2005 Load Forecast was

completed in uly 2005 and updates the most recent forecast that was completed in July

2003 The forecast contains projections of energy and demand requirements for the

20052019 forecast horizon High and low range forecast scenarios were developed to

address uncertainties regarding the factors expected to influence energy consumption in

the future In addition to the energy and demand projections this report presents the

assumptions upon which the forecast is based and the methodologies employed in

development of the forecast

ii Forecast Results

Total system native energy and peak demand requirements are projected to increase at

average compound rates of 16 and 15 respectively from 2004 through 2019

Growth in system requirements is projected to be conservative as requirements for

direct serve customers which comprise approximateiy 32 of total system energy

sales have been held constant throughout the forecast period Rural system energy

and peak demand requirements which are represented as total system requirements

less those associated with directserve customers are projected to increase at an

average rate of22 and 21 respectively over the same period

The forecast is summarized in Tables 11 and 12 on the following page The primary

influences on longterm growth in system requirements over the forecast period will

continue to be growth in rural system requirements which is primarily a function of

growth in number of customers and changes in industrial activity Industrial sales have

declined in recent years due to economic conditions and the development of a

cogeneration site by Weyerhauser When combined with rural system sales which have

increased over the same period total system sales growth has been low Over the

forecast horizon industrial sales are projected to stay relatively level and residential

1 Based on weather normalized values for 2005 and 2019
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sales are expected to grow at22 annually resulting in overall system growth of16

per year

Table ii

Load Forecast Summary

TotalSstem RuralSstem
Energy Peak Energy Peak

Requirements Demand Requirements Demand

Year Consumers MWH CP kW MWH CP k

1994 87256 7721677 1189000 1571482 352635

1999 98168 3532841 663890 1921792 475416

2004 106414 3I58698 604155 2133190 476409

2009 114383 3519951 675440 2485739 536630

2014 123516 3767931 728343 2737034 589533

2019 133462 4054080 789356 3027093 650546

Table 12

Load Forecast Average Annual Growth Rates

Description 20042009 20042019

Total Native System Energy Requirements 18 16

Total Native System Peak Demand CP 13 15

Rural System Energy Requirements 26 22

Rural System Peak Demand CP 24 21

Residential Energy Sales 21 22

Residential Consumers 13 14

Small Commercial Industrial Energy Sales 32 21

Smatl Commercial Industrial Energy Consumers 24 22

Large Industrial Direct Serve Energy Sales 03 01

Large Industrial Direct Serve Consumers 00 00

Irrigation Sales 00 00

Public Street Lighting Sales 20 18

Section 2 of the report presents a brief summary of the cooperative background and

service area characteristics Section 3 describes the load forecast database Section 4

presents the assumptions made during the forecasting process Section 5 presents the
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shortterm forecast which contains monthly projections of energy sales and peak

demand for years 2005 to 2008 Section 6 presents the longterm forecast which

contains projections for the 2005 to 2019 period Section 7 presents the forecast

scenarios and Section 8 describes the forecasting methodologies employed in

developing the forecast

12 Forecast Assumptions

The forecast is based upon a number of assumptions regarding factors that impact

energy consumption including demographics economic activity price of electricity and

competing fuels electric market share and weather conditions The assumptions were

developed by GDS Associates and discussed with cooperative management prior to

development of the final forecast The economic outlook for the base case forecast was

formulated using information collected from Woods Poole Economics Inc NPA Data

Services and the University of Louisville

Population will increase at an average rate of05 per year from 20042019

Employment will increase at an average rate of 10 per year from 20042019

Real personal income will increase at an average rate of18 per year from 2004

2019

Real retail sales will increase at an average rate of 15 per year from 20042019

Inflation as measured by the Personal Consumption Expenditure Index will increase

at an average compound rate of25

Over the longterm the real deflated price of electricity to retail customers is

projected to decrease slightfy and is not expected to significantly impact current

energy consumption patterns

Weather conditions as measured by heating and cooling degree days for the

Evansville Indiana and Paducah Kentucky stations will be equal to average

amounts computed using data from 1985 through 2004 for Evansville Indiana and

Paducah Kentucky
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It is assumed that service to the two largest Kenergy industrial customers Alcan

Primary Products Corporation and Century Aluminum of Kentucky LLC will continue

throughout the forecast period

No new demandside management programs are currentty planned that will impact

system energy and demand requirements

The electric industry in Kentucky is not expected to be deregulated in the near

future therefore no impacts associated with customer choice are included in the

forecast

13 Yndustry Restructuring

At the time this forecast was completed legislation had been introduced in Congress to

deregulate andor restructure the nationselectric utility indu5try Currentfy 19 states

excluding Kentucky have deregulated or restructured their electric utilities allowing

customers to choose the generation source of their electric power California however

has suspended retail access Five other states Have delayed the restructuring process or

the implementation of retail access

In Kentucky a 1998 bill providing for retail choice in 2000 was introduced but the

legislature instead passed legislation establishing the Electricity Restructuring Task

Force which released a study concluding that the average rate level in Kentucky would

be similar under either a regulated or retail choice environment and that customers

would see higher prices in periods of tight capacity The task forces final report issued

December 1999 recommended no restructuring action in the legislature for 2000 and

monitoring of states in which retail choice has been enacted During the 2000 legislative

session the task forcewasreauthorized and HB 897 which addresses cost allocation

and affiliate transactions was enacted In April 2002 the governor signed SB 257 which

creates a plant siting board that must approve all merchant power plants In March 2004

the governor signed SB 118 which allows cooperate utilities upon public service

commission approval to sell wholesale power to municipal utilities In April the governor

signed SB 246 which requires utilities to obtain PSC approval for transmission projects

138 KV or greater in capacity and a mile or more in length
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14 Forecasting Process

The forecast was developed using methods recognized in the industry today as the

standards including econometrics informed judgment exponential smoothing and

historical trends The residential class accounts for the majority of rural system

requirements therefore considerable time and efFort were devoted to development of

econometric models to forecast the number of consumers and energy sales for the class

Similarly econometric models were developed to project commercial energy sales

Large commercial direct serve customer demand and energy projections were developed

using information provided by cooperative management regarding local industrial

operations Energy sales projections for all other classifications were based on linear

trends An econometric model was developed to project rural system peak demand

Projections of rural system noncoincident peak demand were computed by summing

the member cooperafive forecasts Projections of directserve peak demand were

developed by member cooperative staff and based on informed judgment Total system

CP projections were computed as the sum of rural system CP and directserve CP

The forecast is based on a bottomup approach Projections were developed at the

customer class level and aggregated to the total system level Projections of peak

demand were developed at the rural system total native system and total native

system plus smelter levels The forecast is based on an analysis of data and information

for a historical period covering the 1989 to 2004 period and the forecast period covers

years 20052019 The base case forecast assumes normal weather conditions for each

year the averages being computed using heating and cooling degree days for the

twenty years beginning 1985 and ending 2004
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15 Forecast Scenarios

The base case forecast wasoeirxLcco

average weather conditions Since there is uncertainty associated with all load

forecasts four forecast scenarios were generated to evaluate varying economic ana

weather impacts from those used in development of the base case forecast AlthougE

these scenarios have lower probabilities of occurring than the base case forecast they

provide valuable information for system planning Results from the four scenarios are

presented graphically in Figure 11 and presented in detail in Section 7

Figure 11

Total Native System Forecast Scenarios
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16 Comparison to Regional and National Forecasts

Table 13 compares Big Rivers forecast to regional and national forecasts developed by

the following entities

Table 13

Comparison to Regional and National Forecasts

Average Annual Growth Rates

Total

Energy Residential Commercial

Consumption Enerqy Enercy

AE02005 20 18 26

GII 17 17 19

GRI 21 22 21

ECAR 17 NA NA

Big Rivers 22 22 21

Source AE02005 Annual Energy Outlook 2005
GII DRIWEFA now Global Insight Inc US Energy Oudook Summer

2004
GRI Gas Research Institute GRI Baseline Projection of US Energy

Supply and Demand 2001 Edition
ECAR East Central Area Reliability Council 10 Year Projection

Note Cooperative values reflect rural system data
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2 Introduction

The 2005 Load Forecast was conducted by representatives from Big Rivers the member

cooperatives of Big Rivers and GDS Associates Inc

21 Purpose

The purpose of the longterm load forecast is to provide reliable load projections for the

Cooperativesresource transmission and financial planning functions This forecast of

system requirements includes the following

Number of consumers by customer classification

Energy sales by custome classification
Generation and transmission losses

Total native system energy requirements

Total native system seasonal peak demand

Rural system energy sales

Rural system seasonal peak demand

Five forecast scenarios were developed in the forecast a base case which focuses on

expected economic conditions and normal weather and two sets of highrange and low

range projections both of which consider deviations from expected economic conditions

and deviations from normal weather conditions

22 Cooperative Background

Big Rivers is headquartered in Henderson Kentucky and provides wholesale power to

three member cooperatives Kenergy Corp Kenergy Jackson Purchase Energy

Corporation JPEC and Meade County RECC MCRECC all of which provide retail

electric service to consumers located in western Kentucky Approximately 89 of the

accounts the member cooperatives serve are residential The data used in the modeling

process was weighted based on the percentage of residential customers in each county

that the cooperative services This weighting system was used to better represent the

growth in population employment and income of the cooperafivesservice area

GDS Associabes Inc 8
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23 Service Area

Big Rivers member cooperatives provide electric service in 22 counties located in

western Kentucky which are presented in Figure 21

Figure 21
Service Area Counties
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231 Geography

The topography of Big Rivers member cooperatives service areas ranges from rolling

sandy embayment areas to flat plateau areas with low relief and subterranean drainage

Typical elevations range from approximately 340 to 1000 feet above sea level The

climate in the area is humid temperate and continental

232 Climate

Weather conditions are similar to those of Evansville Indiana and Paducah Kentucky

The climate in the area is humid temperate and continental Daily and seasonal

changes in temperature cloudiness wind and precipitation may be sudden and

extreme The seasons are well defined but changes between the seasons are gradual

Winters are harsh with sustained periods of very low temperatures Snowfall provides

minimal precipitation averaging 10 inches per year The frequent thunderstorms that

GDS Associates Inc 9
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occur in the spring bring rainfall which is beneficial to area crops Annual rainfall

averages 46 to 50 inches The summer season is long humid and hot

Heating and cooling degree days for Evansville Indiana and Paducah Kentucky were

used in the forecasting models to quantify the impacts of weather on energy

consumption A degree day represents the difference between the average temperature

for a given day and a base temperature Positive differences represent cooling degree

days and negative differences represent heating degree days For example if the

average temperature for a day is 80 degrees and the base temperature used is 65

degrees there would be 15 cooling degree days for that day Cooling and heating

degree days are presented in Table 21

Table 21

Degree Days
Evansville Paducah

Heating Cooling Totaf Heating Cooling Total

Degree Degree Degree Degree Degree Degree
Year Days Davs Davs Davs Davs Days
1985 4785 1445 6230 4479 1439 5918

1986 4386 1576 5962 3946 1734 5680

1987 4290 1623 5913 3868 1831 5699

1988 4822 1500 6322 4398 1658 6056

1989 4830 1396 6226 4443 1492 5935

1990 3856 1380 5236 3460 1557 5017

1991 4253 1757 6010 3713 1965 5678

1992 4217 1240 5457 3724 1382 5106

1993 4652 1613 6265 4531 1686 6217

1994 4180 1489 5669 3911 1409 5320

1995 4314 1773 6087 4129 1615 5744

1996 5068 1224 6292 4573 1390 5963

1997 4901 1119 6020 4445 1271 5716

1998 3863 1629 5492 3535 1798 5333

1999 4149 1284 5433 3650 1531 5181

2000 4710 1289 5999 4273 1566 5839

2001 4233 1377 5610 3921 1540 5461

2002 4410 1737 6147 4099 1877 5976

2003 4529 1143 5672 4150 1289 5439

2004 4253 1269 5522 3885 1394 5279

Averaqe 4435 1443 5878 4057 1571 5628

Z The National Oceanic and Atrnospheric Administration computes degree days using a base of 65 degrees
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24 Power Supply

Big Rivers provides wholesale power to three member cooperatives Kenergy PEC and

MCRECC all of which provide retail electric service to consumers located in western

Kentucky With the exception of two aluminum smelters Alcan Primary Products

Corporation Alcan and Century Aluminum of Kentucky LLC Century which are

served by Kenergy Big Rivers provides all of the power requirements of its three

member cooperatives Big Rivers wholesale rate approved by the Kentucky Public

Service Commission KPSC on July 18 1998 is presented in its tariff PSC KY No 22

Big Rivers Electric Corporation of Henderson Kentucky Rates Rules and Regulations for

Furnishing Electric Service Big Rivers has prepared a draft of its proposed Renewable

Resource TarifF which is now in the inhouse review process Big Rivers issheduled to

submit the Renewable Resource Tariff to the KPSC in the Fall of 2005

Big Rivers currently owns but does not operate any generation facilities On July 15

1998 Big Rivers entered into a 25year fease arrangement with LGE Energy Corp and

four of LGEswholty owned subsidiaries Western Kentucky Energy Corp WKEC

WKE Station Two Inc Station Two Subsidiary WKE Corp LGEParties and

LGE Energy Marketing Inc LEM

Big Rivers owns the 455 MW three unit coalfired Coleman Plant the 454 MW two unit

coalfired Green Plant the Reid Plant which consists of a 65 MW coal and natural gas

fired unit as well as a 65 MW natural gas or oilfired combustion turbine and the 420

MW coalfired Wilson unit Big Rivers also has contractual rights to a portion of 312 MW

at Henderson Municipal Power and LightsHMPLsStation Two facility In addition

Big Rivers has contractual rights to 178 MW up to 267000 MWh per year from SEPA

25 Alternative Fuels

Electricity natural gas and propane are the primary heating fuels available within the

service area Wood is used by many consumers as a supplemental heating source as

timber is readily available in western Kentucky The use of wood stoves as a heating

source is not expected to have significant impact on usage levels or peak demand as use

of wood stoves has decreased in recent years
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26 Economic Conditions

Energy consumpfion is influenced significantly over the longterm by economic

conditions As the local economy expands population and employment increase which

translate into new cooperative consumers and additional energy sales and peak

demand The economy of western Kentucky depends primarily upon agriculture

manufacturing services and wholesale and retail trade Coal mining and related

operations are located throughout the state Data used to represent economic activity

for the service area was computed using county level information

Population in the counties served by Big Rivers members increased at an average

compound rate of05 per year from 1994 through 2004 reaching just over 244000 in

2004 This rate of growth is slightly lower than that of the entire state over the same

period Employment in the member cooperative service areas increased at an average

compound rate of 12 per year from 1994 through 2004 which is lower than that of

the entire state over the same period Per capita income increased at a rate of 19

over the 1994 through 2004 period and retail sales increased at an average rate of29

over the same period Refer to Table 22 for a summary of historical economic growth

in the service area
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Table 22

Summary of Economic Data

Personal Per Cpita
Population Households Employment Income Income Retail Sales

Area Period x1000 x1000 x1000 x1000000 xi x1000000

United States 1984 235826 85202 121091 4750479 20144 1878828
1994 263126 97168 145572 6142296 23344 2285264
2004 294197 111629 173952 8442046 28695 3232204

Southeast 1984 55515 20116 27394 975552 17573 425419
1994 63574 24035 34464 1347858 21201 551633
2004 72992 28562 41898 1874207 25677 808361

Kentucky 1984 3695 1316 1683 59566 16121 24992
1994 3849 1468 2053 73959 19215 30674
2004 4153 1658 2401 97871 23566 42443

Biq Rivers 1984 228 82 96 3723 47930 1447
1994 232 89 111 4321 55190 1638
2004 244 98 125 5448 66507 2188

Averaqe Growth Per Year

United States 19841994 11 13 19 26 15 20

19942004 11 14 18 32 21 35

Southeast 19841994 14 18 23 33 19 26

19942004 14 17 20 34 19 39

KetuCky 19841994 04 11 2Q 22 18 21

19942004 08 12 16 28 21 33

Big Rivers 19841994 02 09 14 15 14 12

19942004 05 10 12 23 19 29
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3 oad Forecast Database

A load forecast database was created to house all the data used in development of the

load forecast This section identifies the data collected and used in the study sources

from which the data were collected and computations that were conducted Four

classes of data were collected for this study i system data ii price data iii

economic and demographic data and iv meteorological data The data elements

collected under each category as well as the source and time period are presented in

Table 31

Table 31

Load Forecast Database

Class of Data Source Data Element Units Time Period

System RUS Form 7 Number of Meters 1970 2004

Consumers by
RUS Classification

Energy Safes by KWh 1970 2004

RUS Gassification

Revenue by RUS 1970 2004

Gassification

I Purchases KWh 1970 2004

I Power Cost 1970 2004

I Peak Demand NCP and CP 1970 2004

I S stem Own Use kWh 1970 2004

Miles of Line Miles 1970 2004

Price Bureau of Labor Producer Price Index 197001200412

Statistics Index 1982100
Not Seasonally
Adusted

Consumer Price Index 197001200412
Index 19821984

avg100
Seasonally
Adusted

Personal Index 1970 2025

Consumption
Expenditures
Index 19921
Seasonalty
A usted
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Class of Data Source Data Element Units Time Period

Economic and Woods Poole Total Personal Real 1970 2025

Demographic Economics Inc Income 1OOU000

Retail Sales Real 1970 2025

1000000

Economic and Woods Poole Farm Eamings Real 1970 2025

Demographic Economics Inc 1 000 000

Mining Eamings Real 1970 2025

1 000 000

Service Earnings Real 1970 2025

1 000 000

Total Eamings Real 1970 2025

1 000 000

I Total Po ulation x100 1970 2025

I Households x100 1970 2025

Totat Em lo ment x100 1970 2025

NPA Data Total Personal Real 1970 2025

Services Inc Income millions

I Eamin sob Real 1970 2025

I Po ulation x1 000 1970 2025

Number of x1000 1970 2025

Households

Total Em lo ment xi 000 1970 2025

University of Total Population actualproj 1970 2025

Louisville

Natural Gas Gas Research Real Price of million 19901993 1995
Prices Institute Residential and BTU 2000 2010

Commercial Gas

Energy Inform 1992 1993 2000
Administration 2005 2010

Meteorological National Oceanic Heating and Base of 65F 197001200412

and Atmospheric Cooling Degree
Administration Days

Average High and Degrees F 1970Q1 200412

Low

Tem eratures

Extreme High and Degrees F 197001200412

Low

Temperatures
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31 Weighting Factors

Economic and demographic data were collected for each county in which Big Rivers

member cooperatives provide electric service In most instances a member cooperative

provides electcservice in only portions of each county served and the remaining

portions are served by other electric systems Weighting factors were developed to

estimate the cooperatives market share of county population employment income and

retail sales

The number of residential customers served by county and the total number of

households located within each county were used to develop county weighting factors

These weighting factors represent the member cooperatives market shares for each

county served County weights were computed using the formula presented in Equation

31

CTYWGT RCON x HHOLD 31
CIYWGT weight for county in year
RCON number of residential consumers in county in year
HHOLD number of households in county in year

32 Historical Data Estimates

The historical values for population total employment and total personal income used

in the modeling process were collected from Woods Poole Economics Inc Per capita

income was computed from personal income and population values Population is based

on census data for 1970 1980 1990 and 2000 with all interim years and years 2001

2004 based on estimates developed by the Department of Commerce Bureau of

Economic Analysis BEA Employment and total personal income amounts for i970

through 2000 are final estimated values based upon quarterfy surveys conducted by

BEA Data values for years 20012004 are projections based on Woods Pooles

forecasting models
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4 Forecast Assumptions

41 Forecast Methodology

Econometrics was the forecasting methodology employed in developing the energy sales

forecasting models for the residential and small commercial classifications When using

econometric techniques to forecast energy sales it is assumed that the relationships

between energy consumption and those influential factors included in the models remain

the same in both the historical and forecast periods

42 Economic Outlook

It is assumed that growth in Big Rivers peak demand and energy requirements over

time has been strongly influenced by economic conditions including population

employment total personal income and retail sales It is assumed that the influences

of these factors will continue over the next fifteen years Projections of the economic

time series used in developing the base case load forecast were formulated using

information obtained from Woods Poole Economics Inc NPA Data Services and the

University of Louisville Projections for key economic data used in this forecast are

presented in Table 41

421 Population

Population is an excellent measure of growth in residential consumers over time and

captures the impacts of migration birth rates and mortality levels in the local area

Population growth in the member cooperative areas has been slightly lower than the

state as a whole over the past ten years Population in the counties served by the

member cooperatives is projected to increase at an average compound rate of05

from 2004 through 2019 which is equal to growth experienced over the previous ten

years

422 Employment

Employment is a measure of economic activity and with respect to this forecast

captures growth in the number of commercial accounts over time Employment is
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projected to increase at an average compound rate of 10 per year over the 15 year

forecast horizon which is lower than growth over the most recent ten years

423 Total Personal Income

Total personal income expressed in real dollars adjusted for inflation using the

personal consumption expenditures index represents income received from all persons

and from all sources In conjunction with total population total personal income

provides a measure of consumer spending potential including electricity Based on the

information obtained from the sources identified in Section 3 of this report total

personal income is projected to increase at an average rate of 18 per year from 2004

through 2019 This rate of growth is lower than the previous ten years

424 Retail Sales

Retail sales represent all sales dollars adjusted for inflation using the personal

consumption expenditures index for all business establishments including mail order

and online sales Retail sales provide a measure of commercial activity in the service

area Retail sales are projected to increase at an average rate of15 over the forecast

period This rate is lower than that of the most recent ten years

43 Weather Conditions

It is assumed that the weather conditions measured at Evansville and Paducah are

representative of western Kentucky Heating and cooling degree days were used to

represent weather conditions and values for each year of the forecast period are based

on the average amounts computed for the 20 year periods ending in 2004 For

Evansville normal cooling degree days are assumed constant at 1443 per year and

heating degree days are assumed constant at4435 per year For Paducah normal

cooling degree days are assumed constant at 1571 per year and heating degree days

are assumed constant at4057 per year
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44 Wholesale and Retail Electricity Prices

It is assumed that Big Rivers average wholesale price to its member cooperatives will

remain constant over the forecast period When factoring in the effecks of inflafion real

prices are expected to show declines throughout the next fifteen years Table 42

presents average historical and projected wholesale prices in terms of millskWh

45 Alternative Fuel Prices

Natural gas and liquid propane are the two primary alternative heating fuels in the

service area Real prices for both are expected to increase over the shortterm and then

level over the longterm which may cause some switching to electricity for heating

However this load forecast contains no direct impacts of changes in alternative fuel

prices as it was assumed that the changes in alternative fuel prices would not be

significant enough over the long term to impact electricity consumption

46 Industry Restructuring

At the time this forecast was completed no legislation had been passed regarding

deregulation of the electric industry in Kentucky as a result the forecast includes no

explicit impacts associated with industry restructuring
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Table 41

Key Economic Variables
Total Population Households Employment

x1000 x1000 x1000
Year WP NPA UofL WP NPA WP NPA

1984 22837 22837 22837 8177 8291 9604 9604

1985 22821 22823 22821 8218 8363 9541 9543

1986 22761 22761 22761 8284 8408 9630 9630

1987 22674 22675 22674 8345 8443 9681 9681

1988 22545 22546 22545 8425 8490 9852 9851

1989 22574 22576 22574 8538 8568 10158 10158

1990 22643 22643 22643 8604 8625 10363 10363

1991 22653 22653 22653 8660 8663 10311 10310

1992 22815 22814 22815 8785 8763 10485 10485

1993 23037 23038 23037 8866 8880 10779 10779

1994 23193 23193 23193 8912 8975 11071 11070

1995 23411 23413 23411 9059 9091 11495 11506

1996 23560 23560 23560 9207 9187 11666 11678

1997 23736 23738 23736 9303 9289 11949 11960

1998 23840 23843 23840 9371 9365 12128 12120

1999 23930 23926 23930 9459 9441 12267 12263

2000 24064 24060 24064 9539 9539 12359 12353

2001 24089 24070 24089 9577 9584 12129 12124

2002 24178 24152 24178 9632 9703 12257 11978

2003 24310 24232 24310 9721 9818 12389 11971

2004 24418 24666 24418 9799 9886 12519 12042

2005 24544 24834 24502 9883 9972 12647 12270

2006 24662 24995 24600 9962 10059 12772 12456

2007 24792 25156 24697 10043 10147 12900 12650

2008 24923 25317 24795 10124 10236 13028 12819

2009 25050 25478 24893 10201 10316 13156 12967

2010 25184 25639 24991 10278 10397 13287 13111

2011 25317 25798 25118 10355 10481 13418 13245

2012 25455 25956 25246 10433 10564 13552 13361

2013 25602 26114 25373 10511 10648 13686 13480

2014 25744 26272 25501 10583 10735 13822 13599

2015 25891 26431 25628 10657 10827 13959 13727

2016 26042 26607 25735 10728 10917 14098 13829

2017 26196 26783 25841 10797 11010 14239 13930

2018 26351 26959 25948 10863 11103 14381 13999

2019 26502 27135 26054 10924 11200 14524 14091

Average Annual Compound Growth Rates
19841994 02 02 02 09 08 14 14

19942004 05 06 05 10 10 12 08

20042009 05 07 04 08 09 10 15

20092014 05 06 05 07 08 10 10

20142019 06 06 04 06 09 10 07

20042019 05 06 04 07 08 10 11
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Table 41

Key Economic Variables cont

Personal Income Per Capita Income Retail5ales

x1000 x1000000
Year WP NPA WP NPA WP

1984 3723 3980 16303 17426 144700
1985 3684 3938 16143 17256 142500
1986 3700 3955 16255 17376 142600
1987 3759 4019 16579 17723 140700
1988 3796 4058 16839 17999 144600
1989 3919 4189 17361 18557 147200
1990 3960 4233 17489 18695 147900
1991 3982 4256 Z7578 18789 143400
1992 4167 4454 18263 19525 147200
1993 4195 4484 18209 19465 154100
1994 4321 4619 18629 19914 163800
1995 4371 4673 18671 I9958 f68600
1996 4522 4834 19192 20516 175600
1997 4671 4993 19677 21033 179900
1998 4832 5165 20268 21664 185400
1999 4891 5228 20436 21849 197000
2000 5154 5509 21417 22898 206300
2001 5228 5588 21701 23216 205400
2002 5259 5573 21752 23075 212600
2003 5353 5736 22021 23672 215800
2004 5448 6024 22311 24424 218800
2005 5543 6256 22583 25190 221800
2006 5640 6480 22868 25923 225000
2007 5739 6707 23147 26663 228100
2008 5839 6922 23428 27343 231400
2009 5941 7124 23719 27961 234700
2010 6046 7327 24007 28579 238200
2011 6152 7519 24301 29147 241600
2012 6261 7705 24596 29684 245100
2013 6372 7897 24886 30240 248800
2014 6484 8096 25188 30815 252600
2015 6599 8300 25489 31404 256400
2016 6717 8498 25791 31939 260200
2017 6836 8688 26096 32439 264300
2018 6958 8870 26406 32903 268400
2019 7083 9071 26725 33431 272500

Average Annual Compound Growth Rates
19841994 15 15 13 13 12

19942004 23 27 18 21 29
20042009 17 34 12 27 14

20092014 18 26 12 20 15

20142019 18 23 12 16 15

20042019 18 28 12 21 15
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Table 42

Price Projections
Nominal

PCE Averege

Implicit Wholesale

Price Price

Year Deflator jmillskWh
1989 7091 5267

1990 7411 4653

1991 7697 4842

1992 7931 4747

1993 8121 5047

1994 8286 5510

1995 8476 5399

1996 8658 5429

1997 8823 2968

1998 8918 2846

1999 9065 2800

2000 9299 2765

2001 9489 2863

2002 9593 2866

2003 9784 2787

2004 10000 2788

2005 10234 2788

2006 10485 2788

2007 10753 2788

2008 11056 2788

2009 11385 2788

2010 11732 2788

2011 12087 2788

2012 12468 2788

2013 12857 2788

2014 13264 2788

2015 13688 2788

2016 14121 2788

2017 14580 2788

2018 15048 2788

2019 15524 2788
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5 ShortTerm Energy Sales and Peak Demand Forecast
The shortterm forecast contains energy and demand projections by month for years

2005 through 2008 The shortterm forecast includes projections of energy sales by

class rural system energy sales rural system coincident peak demand total system

energy sales and total system coincident peak demand A summary of projected

growth rates is presented in Table 51 Projected energy sales and peak demand

requirements are presented by month in Appendix A Tables ShortTerm Forecast

Table 51
ShortTerrn Forecast

Description 2005 2006 2007 2008

Residential Sales 24 19 21 21

Small Commercial Industrial Sales 57 60 14 12

Large InduStrial Direct Serve Sales 06 00 10 00

Irrigation Sales 01 00 00 00

Street Lighfing Sales 21 20 20 19

Rural System Sales 42 32 18 18

Rural System CP 43 16 27 17

Total Energy Requirements 27 22 16 12

51 ShortTerm Energy Sales Forecast

Econometric models were developed to project monthly energy sales for the residential

and smalf commercial classifications for the three member cooperatives Energy sales

projections for the large commercial direct serve customers were developed individually

for consumer by member eooperative management based on historic trends operating

characteristics or any information made available to the cooperative by individual

consumers Public street lighting energy sales projections were developed using historic
trends Projections of rural system energy sales were computed as total system saies

less sales to directserve consumers

52 ShortTerm Peak Detnand Forecast

Projections of rural system coincident peak demand were computed as the sum of the

member cooperafives projections of rural system coincident demand times a
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coincidence factor of 98 percent The rural system demand projections were based on

econometric models Projections of nonrural peak demand directserve consumers

were developed by member cooperative management and based on historic trends and

information made available by individual directserve consumers
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6 LongTerm Energy Sales and Peak Demand Forecast
The load and energy projections presented in this section indicate that energy sales and

peak demand requirements are expected to increase at average compound rates of

16 and 15 respectively from 2004 through 2019 Rural system energy sales and

peak demand are projected to increase at average compound rates of22 and 21

respectively The primary impact on growth in rural system sales will be the result of

increases in the number of residential consumers which are expected to increase at a

rate of14 per year A summary of projected growth rates is presented below in

Table 61 Tables presenting the longterm energy sales and peak demand forecast by

year are included in Appendix B Tables LongTerm Forecast

Table 61

Load Forecast Average Annual Growth Rates

Description 20042009 20042019

Tota Native System Energy Requirements 18 16

Total Native System Peak Demand CP 130 15

Rural System Energy Requirements 26 22

Rural System Peak Demand CP 24 21

Residential Energy Sales 21 22

Residential Consumers 13 140

Small Commercial Industrial Energy Sales 32 21

Small Commercial Industrial Energy Consumers 24 22

Large Industrial Direct Serve Energy Sales 03 01

Large Indushial Direct Serve Consumers 00 00

Irrigation Sales 00r6 00

Public Street Lighting Sales 20 18
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6s Forecast Methodology

The forecast was developed using methods recognized in the industry today as the

standards including econometrics informed judgment and historical trends The

method selected to project energy sales for each customer classification was determined

primarily on the level of class sales relative to the total system

Econometric models were developed to project total system coincident peak demand by

member cooperative Demand was projected on a summer and winter seasonal basis

for each year of the forecast period The summer season includes months May through

October and the winter seasonincludes monfhs November through ApriL

The forecast is based on a bottomupapproach Projections were developed at the

member cooperative customer class level and aggregated to the total system level

Projections of energy sales were developed by customer classification while projections

of peak demand were developed at the total system and rural system levels

A more detailed discussion of the altemative forecasting techniques and processes

employed in this forecast is presented in Section 8 Forecast Methodology

62 Forecast Results

621 Residential

The residential class accounts for 89 of all accounts therefore considerable time and

effort were devoted to development of econometric models to forecast the number of

consumersand energy sales for the class Class sales over the past five years have

increased at an average rate of23 per year Sales are projected to increase at a

slightly lower rate of22 per year or just over 35688 MWh per year from 2004

through 2019 Customer growth is projected to average 1503 consumers per year over

the forecast period This growth is slightly higher than growth over the most recent five

yearsof1335 consumers per year and reflects the assumption thatpopulation and

consumer growth over the forecast period is expected to be similar to that of recent

years
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Average monthly energy consumption per customer is projected to increase at07 per

year from 2004 through 2019 This is slightly lower to the rate of08 experienced

over the most recent five years Impacts influencing lower growth in household energy

consumption include increasedeciencies in new electric appliances regulatory energy

standards and energy conservation Impacts contributing to continued growth in

average use per consumer include larger homes which result in larger HVAC units

growth in income levels which increase disposable income available to purchase electric

goods and lower real energy prices which influence increases in energy consumption

Projections of total residential sales were computed as the product of projected energy

consumption per consumer and projected number of consumers The econometric

models for average energy consumption and number of consumers for each member

cooperative are presented in the appendix The energy models quantify relationships

between monthly energy consumption per capita income price of electricity heating

degree days and cooling degree days The consumer models quantify relationships

between consumer growth and population Autoregressive parameters were included in

the consumer models to address the nonrandom nature of the model residuals

622 Small Commercial Industrial

The Small Commercial Industrial classification contains all commercial and industrial

customers that are not direct serve customers of Big Rivers The class represented

about 21 of totaf system energy sales in 2004 and consists of a wide variety of

customers from small establishments with demands less than 10 kW to larger industrial

operations with demands above 1000 kW Growth in both the number of customers

and energy sales has been relatively high over the last five years at32 and 22

respectively Growth in class sales through 2019 is projected to be 21 per year

Consumers are projected to increase at an average rate of22

The models developed for each member cooperative to project small commercial energy

sales are presented in the appendix While the models differ in speciflcation they

address the impacts of retail sales total personal income heating degree days and
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cooling degree days The models developed to project small commercial consumers

specify relationships between number of consumers and service area employment

623 Large Industrial Direct Serve

The Large Industrial classification contains commercial and industrial customers that are

directly served customers of Big Rivers These customers are usually large industrial

operations and there are few customers in the class The 20 customers in 2004

represented just under 32 of total system energy sales Projections of energy sales

and peak demand were developed by cooperative management on an individual basis

for each account The number of consumers for the class is expected to remain level at

20 from 2005 through 2019 Energy sales are projected to remain nearly constant

throughout the forecast period

624 All Other Classifications

The public street lighting cfassification represents less than 1 of total system sales

Energy sales have steadily increased over the past ten years and are projected to

continue their increase at a rate of 18 per year from 2004 through 2019 This

equates to an average of approximately 62 MWh per year Irrigation sales also account

for less than 1 of total system sales Energy sales projections for the class have been

held constant at 164 MWH per year

63 System Losses

Distribution losses were projected for each member cooperative and added to member

system energy sales to compute member system energy purchases The sum of

member system purchases excluding smelter requirements is equal to Big Rivers

native sales Transmission losses are projected to be081 per year throughout the

forecast period Total native system requirements are equal to Big Rivers energy sales

plus transmission losses
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64 Peak Demand

This forecast contains projections of rural system coincident Rural CP demand and

total system coincident CP peak demand Big Rivers rural system coincident demand

is the sum of the member cooperatives rural coincident demand amounts times a

coincidence factor of 98 Direct serve coincident demand is the sum of the member

cooperatives direct serve noncoincident demand amounts times a coincidence factor of

95 Total system coincident peak demand is equal to the sum of rural CP and direct

served customer CP

Rural system CP demand is projected to increase at an average rate of21 over the

forecast period reaching 651 MW by 2019 Peak demand is expected to occur during

the summer season Total system CP is projected to increase at an average rate of

15 per year and reach 789 MW by 2019

Regression models were developed to project rural system peak demand at the member

cooperative level The models quantify relationships between peak demand and energy

requirements This specification captures the relationship between total energy

requirements heating and cooling degree days and peak demand and provides a tool

for capturing historical trends in system load factor

65 Evaluation of 2003 Load Forecast

Table 62 compares the current 2005 load forecast to the previous forecast which was

completed in 2003

Table 62

Load Forecast Comparison Historical Years

2003

Weather 2003 Difference Difference

Actual Normalized Forecast From Actual From Normal

Native Energy Req MWh 3087548 3197877 3153252 213 140

CP Demand kW 583906 611587 612422 488 014

2004

Weather 2003 Difference DifFerence

Actual Normalized Forecast From Actual From Normal

Native Energy Req MWh 3158698 3218668 3202968 140 049

CP Demand kW 604155 631837 623309 317 458
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The amounts listed in Table 62 show that the 2003 load forecast was relatively accurate

for years 2003 and 2004 Table 63 compares the projected growth in both the 2005

and 2003 Load Forecasts On average energy requirements in the current forecast are

2 higher than in the 2003 forecast and peak demand requirements in the current

forecast are approximately 1 lower than in the 2003 forecast

Table 63

Load Forecast Comparison Forecast Years

2005 Load Forecast 2003 Load Forecast

Total Native CP Total Native CP

Year Energy MWh Demand kW Energar MWh Demand kW
2003 3153252 612422
2004 3202968 623309
2005 3306259 633622 3251501 633615
2006 3378253 641362 3299141 644050
2007 3431620 656658 3353697 656002
2008 3473882 665642 3403453 666898
2009 351995f 675440 3458300 678912
2010 3564196 684845 3509389 690098
2011 3616207 695958 3568081 702958
2012 3664368 706235 3621561 714670
2013 3717197 717515 3680594 727605
2014 3767931 728343 3736078 739758
2015 3825636 740670 3799364 753629
2016 3878697 751973 3857653 766399
2017 3936470 764286 3921771 780451
2018 3991983 776107
2019 4054080 789356
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7 Range Forecasts
The base case projections reflect expected economic activity for the area as well as

average weather conditions To address the inherent uncertainty related to these

factors longterm high and low range projections were developed The range forecasts

reflect the energy and demand requirements that would correspond to 1 more

optimistic or pessimisticeonomic activity and 2 more mild or extreme weather

conditions Such forecast scenarios are useful for various planning functions Four

scenarios were generated i base case economics and mild weather ii base case

economics and extreme weather iii optimistic economics and normal weather and iv

pessimistic economics and normal weather The range forecasts are presented in table

and graphical form in Appendix C Range Forecasts

71 Weather Scenarios

711 Extreme Weather

The extreme weather forecast for energy is based on the aggregated results of the

scenarios prepared for each member cooperative which were developed by inputting

extreme degree days into the residential energy sales per consumer models and the

small commercial energy sales models Energy sales for the large commercial public

street and highway lighting and irrigation classes were assumed to be nonweather

sensitive Based on severe weather conditions total system energy requirements are

projected to reach4255111 MWh by 2019 which would result in average growth of

20 per year over the forecast period Rural system energy requirements would reach

3231099 MWh in 2019 resulting in an average growth rate of28 per year

To devefop the extreme weather native system coincident peak demand scenario an

extreme load factor based on actual points from 1989 through 2004 was applied to the

base case energy requirements forecast This forecast indicates that native system

coincident peak demand would reach 810 MW by 2019 resulting in an average growth

rate of20 over the forecast period Rural system coincident peak demand is

projected to reach 678 MW by 2019 under extreme weather conditions resulting in an

average growth rate of24 per year from 2004 through 2019
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712 Mild Weather

The mild weather scenario for energy sales is based on the aggregated results of the

scenarios prepared for each member cooperative which were developed by inputting

mild degree days into the residential energy sales per consumer models and the small

commercial energy sales models Based on mild weather conditions total system

energy requirements are projected to reach3853049 MWh by 2019 which would result

in average growth of 13 per year over the forecast period Rural system

requirements would grow at a rate of 19 per year reaching2823088 MWh in 2019

To develop the mild weather nafive system coincident peak demand scenario an

extreme load factor based on data from 1981 through 2004 was applied to the base

case energy requirements forecast This forecast indicates that native system coincident

peak demand will reach 770 MW by 2019 resulting in an average growth rate of 16

over the forecast period Rural system coincident peak demand is projected to reach

625 MW by 2019 under mild weather conditions resulting in an average growth rate of

18 per year from 2004 through 2019

72 Economy Scenarios

High and low scenarios for energy requirements and peak demand were developed

based on optimistic and pessimistic macroeconomic assumptions Economic uncectainty

was addressed for the economic factors specified in the econometric models including

population employment and income

721 ptimistic Outlook

The optimistic economy energy forecast scenario is represented as the aggregate

member cooperative energy forecast for the same scenario The scenario was

developed by apptying the coefficients for population employment and totaf personal

income from the econometric models to the optimistic forecasts of each economic

factor The assumptions made for each member cooperative regarding those factors are

presented in each member cooperativesload forecast
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Based on the assumptions made in the optimistic economic outlook scenario system

energy requirements are projected to reach4411758 MWh by 2019 resulting in an

average annual growth rate 23 per year Rural system energy requirements under

this scenario would grow at an average rate of31 per year reaching3384977 MWh

in 2019

To develop the corresponding native system coincident peak demand forecast the base

case system load factor was applied to the rural energy requirements forecast based on

the optimistic economic outlook This forecast indicates that native system coincident

peak demand will reach 859 MW by 2019 resulting in an average annual growth rate of

24 per year Rural system coincident peak demand will grow at an average rate of

29 per year over the forecast period reaching 727 MW by 2019

722 Pessimistic Outlook

The pessimistic economy energy forecast scenario is represented as the aggregate

member cooperative energy forecast for the same scenario The scenario was

developed by applying the coefficients for population employment and total personal

income from the econometric models to the pessimistic forecasts of each economic

factor The assumptions made for each member cooperative regarding those factors are

presented in each member cooperafivesload forecast

Based on the assumptions made in the pessimistic economic outlook scenario system

energy requirements will reach3744490 MWh by 2019 resulting in an average annual

growth rate 11 per year Rural system energy requirements under this scenario

would increase by 16 per year from 2004 through 2019 and would reach2717891

MWh in 2019

To develop the corresponding native system coincident peak demand forecast the base

case system load factor was applied to the energy requirements forecast based on the

pessimistic economic outlook This forecast indicates native system coincident peak

demand would reach 7z9 MW by 2019 resulting in an average annual growth rate of

13 per year Rural system coincident peak demand would grow at an average rate of

14 per year over the forecast period reaching 584 MW by 2019
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8 Forecast Methodology
A bottomup approach was followed in developing the forecast for Big Rivers Number

of consumers and energy sales were projected at the customer class level and

aggregated to produce the total system forecast Econometrics was employed in

forecasts developed for the residential and small commercial classifications Energy

sales and peak demand for large commercial customers were developed by cooperative

staff using historical trends and information made available by the individual customers

Energy sales and number of consumers for all other classifications were based on trend

models Total system energy requirements were projected by applying an average line

loss factor to projections of total system energy sales Peak demand forecasts were

developed at the rural system and total system levels using econometric models

81 Forecasting Process

The primary methodologies employed in developing the load forecast included

econometrics linear trend neural networks exponential smoothing and expert opinion

Each of these forecasting techniques is described briefly below and in more detail in the

sections that follow

Econometric models have the advantage of explicitly tracking the underlying causes of

trends and pattems in historical data They provide information that allows Cooperative

management to estimate the impacts of certain factors on energy consumption The

methodology has proven very useful for simulation and whatif study In addition

econometric models can be used to identify sources of forecasting error On the other

hand econometric models require considerable amounts of data and when used for

forecasting force the assumption that relationships developed during the historical

period will remain the same throughout the forecast horizon Econometric models have

been developed to project residential and small commercial requirements as these two

consumer classifications account for the overwhelming majority of total system energy

sales

Linear regression applies the same mathematical concepts as econometrics however in

the context of this study refers to a relationship between only two variables An
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advantage of linear regression is that forecasts can be quickly generated and the

process requires considerably less data than econometrics The disadvantage to linear

regression is that one or more influential factors are omitted from the anatysis Linear

regression is used to project load and energy requirements for ose consumer

classifications that i account for a small portion of the total system or ii have

exhibited inconsistent growth patterns for reasons that cannot be adequately explained

Neural networks are flexible nonlinear models that are similar to econometrics in that

they typically include economic variables Given copious amounts of historical data they

can be trained to predict with great accuracy changes and patterns in historical data

However the information provided in the output of a neural network tends to be harder

to interpret than the outputs of an econometric model Neural network models have

been used in predicting commercial energy sales for various commercial classes

Exponential smoothing is a univariate mathematical procedure in which the forecast

from one period is taken into consideration for the forecast for the next In this way

the information contained in historical data is continually captured in the forecast

Exponential smoothing requires collection of less data as only the variable of interest is

used in developing the forecast However this is also its weakness as no explanatory

variables are included in the model specification Therefore no conclusions can be

drawn as to the causes of variability in the item being forecasted For this reason the

exponential smoothing method is primarily only considered for forecasts of number of

customers and not for energy requirements

Expert opinion is used when other techniques are ineffective This approach is utilized

to project industrial requirements Projections are made individually for each account

and are based upon information collected from the accountsmanagement The

advantages of this method include simplicity and expert input The major disadvantage

is that forecasts based on expert opinion can be biased by one personsopinion

82 Econometrics

Econometrics is a forecasting technique in which the retationship between a variable of

interest and one or more influential factors is quantified Econometrics is based on an
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area of statistical theory known as regression analysis Regression analysis is a

statistical technique for modeling and testing the relationship between two or more

variables The general form of an econometric model can be expressed as

yt p iXtl 2Xt2 3 Xt3 QkXtn t

where

t time element

y the dependent variable
xl x2 x the set of independent variables
30 l31 Bk the set ofparameter coefficients
s modeling error

821 Model Specification

In the context of this report model specification refers to the process of defining i the

explanatory variables to incorporate in the model and ii the form of the model

Explanatory variables also referred to as independent or exogenous variables represent

factors which are hypothesized to influence a change in the dependent or endogenous

variables Definition of the explanatory variables should be based upon sound economic

principles and assumptions For example it is reasonable to assume that locaf economic

conditions produce significant impacts on energy consumption Variables such as a

gross state product and per capita income are often used as explanatory variables to

represent or indicate the level of economic activity

In the utility industry an econometric model is usually developed using some

combination of economic demographic price and meteorological variables It is

desirable to also include specific information in the econometric model concerning the

endusesor consumers of electricity this information may be in the form of appliance

saturation levels or indicators of consumer attitudes toward conservation Inclusion of

these types of explanatory variables in a model enables the forecaster to identify the

major factors influencing periodic changes in a variable such as peak demand or energy

sales Inclusion of these variables also makes possible a better estimation of the impact

these factors have on changes in consumption

Models sometime include as an independent variable the lag of the dependent variable

Such models are commonly referred to as adaptive expectation or Koyck distributed lag
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models LM Koyck demonstrated in 1954 that this specification is equivalent to an

infinite geometric lag model Under such a specification the assumption is made that

the impacts of the explanatory variables included in the model are significant over a

period of years with the current year weighted the heaviest the previous year weighted

less and so on until the earliest year has no impact

Econometric models can be specified in linear or loglinear form When the model is

specified in linear form the assumption is made that elasticities are not constant and

that a unit change in a given explanatory variable will influence a change in the

dependent variable equal to the unit change in the explanatory variable fimes the

corresponding coefficient

When the model variables are expressed in natural log form it is assumed that

elasticities are constant and that a percentage change in a given explanatory variable

influences a constant percentage change in the dependent variable based upon the

coefficient of the given explanatory variable A second assumption made when

specifying a loglinear model is that changes in the dependent variable are greater at

lower levels of the explanatory variables than at higher levels With respect to energy

consumption this assumption applies primarily to increases in income Consumption

increases rapidly when income increases from lower levels as consumers purchase

electric goods and services however once income reaches a certain level most high

use electric enduses have been purchased As a result additional increases in income

tend to have less impact on consumption than the same level of increase from a lower

level of income

822 Model Estimation

Once a hypothesized relationship or model is specified historical data are used to

estimate the model parameters fi f3 g and quantify the empirical relationship

that exists between the variable of interest and the chosen set of explanatory variables

Investigation of the relationship between the dependent variable y and an independent

variable x leads to one of three conclusions i a change in variable x impacts no

change in variable y and a change in variable y impacts no change in variable x ii a
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change in variable x impacts a change in variable y while a change in variable y impacts

no change in variable x and iii a change in variable x impacts a change in variable y

and a change in variable y impacts a change in variable x Under conclusion i no

relationship exits and the explanatory variable should be omitted from further analysis

Under conclusion ii variable x is said to be exogenous its value is determined outside

of the marketplace Under conclusion iii both variables x and y are said to be

endogenous both are determined within the marketplace

The appropriate regression technique to employ in estimating the model depends upon

the relationship between the dependent and independent variables When all

explanatory variables are exogenous ordinary least squares is appropriate When one

or more of the explanatory variables are endogenous twostage least squares is

appropriate

823 Ordinary Least Squares OLS

Regression analysis is a statistical procedure that quantifies the relationship between

two or more variables Based upon available input data a regression equation provides

a means of estimating values of a dependent variable The difference between the

actual value of the dependent variables and its regression based estimated value is the

error term generally referred to as the residual Ordinary least squares is the technique

employed which minimizes the sum of the squared errors A tentative least square

model for example for residential usage might be expressed as

RUSE f3o f3 3zRRPE fi3CDD 3 s

RUSE residential energy use in year t

PCAP per capita income in year t

RRPE price of electricity in year t

CDD number of cooling degree days in year t

HDD number of heating degree days in year t

E represents the unexplained error in year t
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824 Two Stage Least Squares TSLS

The purpose of two stage least squares as opposed to ordinary least squares is to

estimate two or more equations simultaneously This technique is used when there are

two or more endogenous variables contained in the modeling process When such a

condition exits use of ordinary least squares to estimate each equation independently

results in a biased set of model coefficients The two stage least squares technique

allows each equation to be estimated independently however the equations are solved

simultaneously to estimate values of each endogenous variable

The first stage of the TSLS estimation process involves estimating values of the

endogenous variables by regressing each endogenous variable on all exogenous

variables included in the model The second stage of the TSLS estimation process

involves regressing the dependent variables on the estimated endogenous variables

generated in the first stage and all exogenous variables

825 Model Validation

In this study the model validation process involved evaluation of the models for

theoretical consistency statistical validity and estimating accuracy From a theoretical

standpoint the model should be consistent with economic theory and specify a

relationship that addresses those factors known to influence energy usage For models

that address customer growth it is appropriate to include a demographic variable such

as population number of households or employment to explain growth in the number

of consumers For models that address changes in energy sales more types of

variables are needed An economic variable such as income explains customers ability

to purchase electric goods and services Weather variables explain changes in

consumption due to weather conditions Price of electricity and price of electricity

subsfitutes measure consumer conservation Appliance saturation levels measure

change in consumption due to changes in enduse equipment Lagged dependent

variables account for the lagged effect of all explanatory variables from previous

periods
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The coefficients for each parameter included in the models were tested to insure the

proper sign or The number of customers increases with population or some other

demographic variable therefore the sign of demographic variables in the customer

model should be posive There is a direct relationship between energy consumption

and income as income increases consumption will increase as well The sign on the

income variable in the energy consumption model should be positive The sign on the

price of natural gas or some other electricity substitute should be positive Energy

consumption increases as weather conditions as measured by degree days become

more extreme the sign of both the heating and cooling degree day variables should be

positive There is an indirect relationship between energy consumption and price of

electricity As price increases consumers tend to conserve energy and consumption

decreases

The statistical validity of each model is based on two criteria One each model was

examined to determine the statistical significance of each explanatory variable Two

tests were performed to identify problems resulting from autocorrelation andor

multicollinearity An analysis of the models residuals were performed to determine

whether mathematical transformations of the independent variables were required

Each model was evaluated with respect to its estimating accuracy The standard error

of regression a statistic generated during the regression analysis was used to measure

accuracy Tentative models that initially had low degrees of accuracy were tested using

altemative specifications

826 Model Building Process

The development of forecasts using econometric modeling is a multistep process A

substantial portion of the effort involved in effective model building is the collection of

reliable data for both the historical and projected periods It is critical in building

models which explain changes in load growth that the appropriate influential factors be

considered and that the correct explanatory variables be collected to quantify those

influential factors
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There are many factors that influence consumers to change their usage levels of

electricity A partial list would include changes in the economy new industry in an area

key industry leaving an area population shifts temperature unemployment levels

attitudes toward conservation precipitation amounts improved appliance efficiencies

political events inflation and increases in the price of electricity The relationship

between these factors and energy usage is further compticated since most of these

factors are interrelated for example when inflation is rampant increases in the price of

electricity may not significantly lower usage by the consumer

After all necessary data are collected the model building process begins During this

process numerous models containing various combinations of candidate explanatory

variables are estimated and tested Each tentative model is examined to see if the

explanatory variables included in that particular model specification contribute

significantly to the explanation of the variable of interest For those models that pass

this preliminary examination the appropriate regression diagnostic tools are used to test

the validity of the underlying statistical assumptions Included in this examination are

tests for autocorrelation and multicollinearity

The tentative models are tested not only for statistical reliability but also for

reasonableness of practical interpretation For example the model should not show that

the efFect of extremely cold winter weather has been a reduction in usage The

potential perFormance of a tentative model for forecasting purposes is also investigated

A model that contained only one explanatory variable one which measured only

weather efFects for example might not be a good predictive model

If a tentative model is found to have significant statistical problems or if the model is

simply found to be misspecified the model is discarded and a new tentative model is

specified Analysis of the residuals actual minus estimated values from the discarded

model are helpful in the reformulation of the model and might indicate whether some

mathematical transformation of the existing set of explanatory variables is required

This process of specification estimating and reformulation continues until a model is

found which is statistically sound and which has a sound practical interpretation as well
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827 Finai Model Selection

If a mode is found to be a good representation of the proposed relationship and if it is

also determined to be statistically sound it can be used to estimate values of the

variable of interest in future time periods It is important to note that the forecaster

makes the assumption that the modeled relationship between the response and

explanatory variables remains the same in the forecast period as it was measured in the

historical period Forecasts are calculated by inserting projected values of the

explanatory variables into the estimated model equation DifFerent forecast scenarios

can also be considered by incorporating difFerent values of forecasted explanatory

variables Managerial judgment based on practical estimations of future trends can

then be used to select the most appropriate and reasonable forecast

83 Linear Regression

Linear regression analysis considers a simple regression model which specifies the

relationship between a dependent variable y and in the context of this report one

explanatory variable x The assumption regarding linear regression with respect to load

forecasting is that a given variable of interest can be forecasted based on its relationship

to one variable Linear regression analysis is very useful for forecasting purposes when

the variable of interest has demonstrated consistent growth in the measured period and

is expected to continue the same growth in the forecast period

Linear regression is commonly used to trend variables over time Incorporating time as

the explanatory variable in a simple linear regression equation is the simplest means of

developing a time series equation Using this approach as a means of forecasting one

assumes that time is an adequate measure of the factors which influence change and

that time will continue to represent those factors that impact the response variable in

future years This approach is commonly used when explanatory data series are not

available

84 Exponential Smoothing

The Triple Exponential Smoothing model is a univariate orecasting technique that

includes trend and seasonal components The model makes use of current timeperiod
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data and the previous period forecast to develop the forecast for the next period The

model specification consists of three parameters a deseasonalized expected value a

trend variable and a seasonal multiplier The forecast equation is as follows

Yc ti Tci X Fts

Where

Y Forecast for period t

L Deseasonalized expected value for period t1

T Trend variable of period t1

F Seasonal multiplier for period ts where s is the number of periods per year

Each of the three parameters listed above L T and F are determined by using

weighted current period and lagged variables This inclusion of previous forecast

parameters makes exponential smoothing extremely sensitive to shifts in the

independent variable However a drawback to this model is that it does not employ the

use of explanatory variables such as weather conditions and economic activity

Therefore exponential smoothing was not employed in this forecast for models other

than number of consumers where economic and weather conditions do not have as

great an impact as in energy consumption

I
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2005 SHORTTERM LOAD FORECAST BASE CASE

TOTAL NATIVEENERGYSALES

Actual Normal Actual Normal Actual Normal

Sales Sales Percent CP CP Perceot Load Load

Year Month MWh MWh Growth MV MW Growth Factor FaMor

2004 Jan 298081 294435 539 500 757 807

2004 Feb 266607 268315 89 497 504 08 734 729

2004 Mar 241839 247756 77 442 459 89 749 739

2004 Apr 221731 230800 68 424 418 90 716 756

2004 May 257334 248396 76 499 502 200 706 678

2004 Jun 268465 262 55 546 575 147 674 624

2004 Jul 289834 304660 I63 604 632 98 657d 661

2004 Aug 275803 290890 45 561 602 48 673 662

2004 Sep 253441 275884 52 520 565 61 668 669

2004 OCt 226065 236694 142 395 410 274 785 79Q

2004 Nov 234962 241297 l9 420 474 156 766 697

2004 Dec 295843 288270 195 562 480 12 72 823

2005 Jan 292581 15 570 186 704

2005 Feb 278317 9 524 80 728

2005 Mar 270142 29 490 66 756

2005 Apr 250864 71 438 105 784

2005 May 252310 06 512 168 675

2005 Jun 267062 58 599 190 611

2005 Jul 298020 116 633 56 645

2005 Aug 303638 19 634 01 656

2005 Sep 278941 81 584 78 654

2005 Oct 257362 77 459 215 768

2005 Nov 255296 08 466 16 750

2005 Dec 274944 77 534 146 705

2UU6 Jan 296682 99 585 960 694

2006 Feb 284248 42 539 80 723

2006 Maz 276084 29 503 66 752

2006 Apr 256467 71 451 105 780

2006 May 258013 06 518 151 682

2006 Jun 272904 58 606 170 616
2006 Jul 304620 116 641 56 651

2006 Aug 310296 19 641 01 663

2006 Sep 285350 80 591 78 661

2006 Oct 263545 76 465 215 777
2006 Nov 261350 08 479 31 747

2006 Dec 281331 76 549 146 702

2007 Jan 301480 72 595 84 6940

2007 Feb 288897 2 547 80 723

2007 Mar 280630 29 512 66 752

2007 Apr 260777 71 458 105 780

2007 May 262232 06 531 159 677

2007 Jun 277271 57 621 170 6I2

2007 Jul 309114 11 656 56 646

2007 Aug 314915 I9 657 01 657

2007 Sep 289705 80 606 78 655

2007 Oct 267638 76 476 215 771

2007 Nov 265436 08 487 24 747

2009 Dec 285729 76 558 146 702

2008 Jan 305230 68 608 89 688

2008 Feb 292586 41 S59 80 717

2008 Mar 284125 29 522 66 745

2008 Apr 264058 71 468 05 773

2008 May 265390 05 538 150 676

2008 Jun 280609 57 629 170 61l

2008 Jul 312807 I15 665 56 645

2008 Aug 318730 19 666 01 656

2008 Sep 293274 80 614 78 654

2008 Oct 270949 76 482 215 770

2008 Nov 268726 08 497 32 740

2008 Dec 289302 77 570 146 696
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2005 SHORTTERM LOAD FORECAST BASE CASE

RURAL SYSTEMREQUIREMENTS

Actual Normal

Energy Energy Percent CP Percent Load

Year Month MWh MWh Growt6 MV1 Growth Factor

2004 Jan 217135 214211 435 b75

2004 Feb 189622 191045 108 379 129 690

2004 Mar 157641 163123 146 319 IS9 699

2004 Apr 138274 146007 105a 302 54 661

2004 May 168336 158116 83 375 241 577

2004 Jun 84791 178158 127 425 133 574

2004 Ju 204832 216299 214 476 121 622

2004 Aug 190165 211043 2 444 69 652

2004 Sep 169841 189837 100 412 72 632

204 Oct 1406d5 150299 208 269 348 766

2004 Nov 154409 159747 63 315 172 695

2004 Dec 217339 208874 308 448 424 638

2005 Jan 210 07 441 17 654

2005 Feb 200899 45 389 117 707

2005 Mar 185597 76 354 90 718

2005 Apr 167143 99 303 144 755

2005 May 162996 25 365 206 611

2005 Jun 183449 125 453 239a 555

2005 Jul 213454 164 497 97 589

2005 Aug 218 24 494 04 605

2005 Sep 195593 105 450 89 595
2005 Oct 171383 124 314 303 748

2005 Nov 174116 16 344 96 693

2005 De 196091 126 419 215 64 2oa

2006 Jan 214605 94 457 91 644
2006 Feb 206982 36 403 177 704

2006 Mar 191697 74 367 90 716

2006 Apr 172893 98 314 144 755
2006 May 168852 23 371 182 623

2006 Jun 189448 122 460 239 565

2006 Jul 220224 l62 504 97 598a

2006 Aug 225364 23 502 04 615

2006 Sep 202166 03 458 89 605

2006 Oct 177 121 319 303 763

2006 Nov 180325 15 357 118 693

2006 Dec 202641 124 433 215 640

2007 Jan 218582 79 464 71 645
2007 Feb 210895 35 4I0 117 705

2007 Mar 195417 73 373 90 717
2007 Apr 176403 97 319 144 737

2007 May 172241 24 381 193 619

2007 Jun 193016 121 472 239 560

2007 Jul 223897 160 518 9J 592

2007 Aug 229165 24 516 04 609

2007 Sep 205727 102 470 89 600

2007 Oct 180992 120 327 303 757
2007 Nov 183612 14 363 108 693

2007 Dec 206215 123 441 215 641

2008 Jan 222410 79 477 82 639

2008 Feb 214662 35 421 I17 698

2008 Mar 198986 73 383 90 7l 1

2008 Apr 179955 97 328 144 751

2008 May 175467 24 388 182 620

2008 Jun 196427 119 480 239 560

2008 Jul 227670 159 527 97 592

2008 Aug 233062 24 524 04 609

2008 Sep 209373 102 478 89 6Q0

2008 Oct 184335 120 333 303 758

2008 Nov 186973 14 373 I19 687
2008 Dec 209865 122 453 215 635
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2005 SHORTTEItM LOAD FORECAST BASE CASE

RESIDENTIAL CLASSIFICATION

Actuat Normal

Percent Actaal Sales Normal Sales Percent Average Use Average Use Percent

Year Month Consamers Growth MWh MWh Growth kWhCpstMo kW6CustMo Growth

2004 Jan 94280 145423 146436 1542 1553
2004 Feb 94455 02 135557 131366 103 I435 1391 05

2004 Mar 94489 00 108427 109110 169 1148 1155 170

2004 Apr 94559 01 90902 94441 134 961 999 135
2004 May 94567 00 1A1190 96365 20 1070 1019 20

2004 Jun 94627 01 113739 107 116 1202 1137 116

2004 Jul 94710 01 133 143352 333 1412 1514 331

2004 Aug 94823 Ol 115245 133056 72 1215 1403 73

2004 Sep 94950 01 110133 t24916 61 1160 1316 62

2004 Oct 95152 02 85489 91062 271 898 957 273

2004 Nov 95210 01 89876 96748 62 944 1016 62
2004 Dec 95394 02 132922 134687 392 1393 1412 389

2005 Jan 95531 Ol 140618 44 1472 43

2005 Feb 95685 02 134708 42 1408 44

2005 Mar 95785 OI T20 102 1262 103

2005 Apr 95879 01 105728 126 1103 126

2005 May 95924 00 96748 85 1009 8S

2005 Jun 95982 Ol 109309 130 1139 129

2005 Jul 96054 Ol 133694 223 1392 222

2005 Aug 96 I51 01 142042 62 1 61

2005 Sep 96266 01 124726 122 1296 123

2005 Oct 96441 02 104365 163 1082 165

2005 Nov 96526 01 104948 06 1087 05

2005 Dec 96683 02 125335 194 1296 192

2006 Jan 96741 01 141213 127 1460 126

2006 Feb 96892 02 137275 28 1 29

2006 Mar 97000 01 123315 102 1271 03

2006 Apr 97102 01 l07951 I25 1 126

2006 May 97167 Ol 98874 84 1 85

2006 Jun 97243 0l 111608 129 1148 128
2006 Jul 97329 OT 136325 221 1401 220

2006 Aug 97432 01 144789 62 1486 61

2006 Sep 97548 01 127252 121 1305 122

2006 Oct 97712 02 106614 162 1091 164

2006 Nov 97806 01 107216 06 1096 05

2006 Dec 97955 02 127860 193 1305 791

2007 Jan 98028 01 143970 1260 1469 125

2007 Feb 98173 01 139971 28 1426 29

2007 Mar 98284 01 125828 101 1280 102

200 Apr 98391 Ol 110265 124 1121 125

2007 May 98469 01 01074 83 1026 84
2007 Jun 98555 01 113978 128 1156 12J

2007 Jul 98650 01 139026 220 1409 219

2007 Aug 98757 Ol 147610 62 1495 61

2007 Sep 98875 01 129845 120 1313 121

2007 Oct 99030 02 108925 16 1100 162
2007 Nov 99130 01 109547 06 1105 05

2007 Dec 99274 01 130461 191 1314 189

2008 Jan 99358 01 146806 125 1478 124

2008 Feb 99498 01 142747 28 1435 29

2008 Mar 99611 01 128417 100 1289 101

2008 Apr 99722 01 112647 123 1130 124

2008 May 99810 01 03337 83 1035 83

2008 Jun 99904 01 l 16415 127 1165 125

2008 Juf 100005 0t 141804 218 1418 217

2008 Aug 100111 01 150504 6l I503 60

2008 Sep 100224 01 132501 120 1322 121

2008 Oct 100367 01 111294 160 1109 161

2008 Nov 100467 01 111932 06 1114 05

2008 Dec 1OQ601 01 133116 189 1323 188
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BIG RIVERS ELECTRIC CORPORATION

2005 SHORTTERM LOAD FORECAST BASE CASE

SMALL COMMERCIAL INDUSTRIAL CLASSIFICATION

Percent Sales Percent Average Use Percent

Year Month Consumers Growth MWh Growth kWhCosUMo Growth

2004 Jan 11441 57183 4998
2004 Feb 11463 02 50689 114 4422 11S

2004 Mar 11464 00 44683 118 3898 119

2004 Apr 11474 01 44364 07 3866 08

2004 May 11541 060 56934 283 4933 276

2004 Jun 11566 02 60647 65 5244 63

2004 Jul 11564 00 63029 39 5450 39

2004 Aug 11580 01 58711 69 5070 70

2004 Sep 11589 01 57161 26 4932 27

2004 Oct 11562 02 50666 114 4382 172 I
2004 Nov 11611 04 52354 33 4509 29

2004 Dec 11660 04 63316 209 5430 204

2005 lan 11687 02 57581 91 4927 93

2005 Feb 11711 02 54530 53 4656 55

2005 Mar 11735 02 53863 12 4590 14

2005 Apr 11759 02 51558 43 4385 45

2005 M3y 11782 02 56667 99 4809 97

2005 Jun 11806 02 63513 121 5380 119

2005 Jul 11830 02 67535 63 5709 61

2005 Aug 11854 02 63825 55 5384 57

2005 Sep 11877 02 59669 65 5024 67

2005 Oct 11901 02 57031 44 4792 46

2005 1Vov 11925 02 58971 34 4945 32

2005 Dec 11948 02 59356 07 4968 05

2006 Jan 11975 02 60992 28 5093 2S

2006 Feb 1999 02 57727 54 4811 55

2006 Mar 12022 02 57241 08 4761 10

2006 Apr 12046 02 54786 43 4548 5

2006 May 12070 02 60094 97 4979 95

2006 Jun 12093 02 66901 113 5532 111

2006 Jul 12118 02 71323 66 5886 64

2006 Aug 2142 02 67549 53 5563 55

2006 Sep 12166 02 63376 62 5209 64

2006 Oct 12190 02 60799 41 4988 43a

2006 Nov 12214 02 62590 29 5125 27

2006 Dec 12238 02 63039 07 5151 05

2007 Jan 12263 02 61992 17 5055 19

2007 Feb 12287 02 58727 53 4780 55

2007 Mar 12310 02 58241 08 4731 10
2007 Apr 12334 02 55787 42 4523 44

2007 May 12358 02 61096 95 4944 93

2007 Jun 12382 02 67904 l 5484 109

2007 Jul 12406 02 72091 62 5811 600
2007 Aug 12430 02 683 9 52 5496 54

2007 Sep 12454 02 64147 61 5151 63

2007 Oct 12478 02 61571 40 4934 42

2007 Nov 12502 02 63363 29 5068 27

2007 Dec 12526 02 63814 07 5094 050

2008 Jan 12550 02 62770 16 5001 18

2008 Feb 12574 02 59507 52 4732 54

2008 Mar 12598 02 59023 08 4685 10

2008 Apr 12622 02 56570 42 4482 43

2008 May 12646 02 61880 94 4893 92

2008 Jun 12670 02 68689 1I0 5421 108

2008 Jul 12694 02 72878 61 5741 59

2008 Aug 12719 02 69106 52 5433 54

2008 Sep 12743 02 64935 60 5096 62

2008 Oct 12767 02 62360 0 4885 41

2008 Nov l2791 02 64153 29 5016 27

2008 Dec 12815 02 64605 07 5041 05
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BIG RIVERS ELECTRIC CORPORATION

2005 SHORTTERM LOAD FORECAST BASE CASE

LARGE lNDUSTRIAL DIRECT SERVE CUSTOMERS

Penent Sales Perceut Average Use Percent

Year Month Consumers Growth MWh Growt6 kWhCustMo Growth

2004 Jan 20 80988 4049422
2004 Feb 20 00 77087 48 3854327 48

2004 Mar 20 00 84176 92 4208801 92

2004 Apr 20 00 83421 09 4191041 09

2004 May 20 00 88804 65 4940201 65

2004 Jun 20 00 83702 57 4185090 57

2004 ul 20 00 85115 7 4255734 I7

2004 Aug 20 00 85663 06 4283125 06

2004 Sep 20 00 83659 23 4182973 23

2004 Oct 20 00 85675 24 4283766 24

2004 Nov 20 00 82716 35 4135820 35

2004 Dec 20 00 80785 23 4039250 23

2005 Jan 20 00 83233 30 4161634 30

2005 Feb 20 00 78454 57 3922709 57

2005 Mar 20 00 85034 84 4251685 84

2005 Apr 20 00 83925 13 4196230 13

2005 May 20 00 89346 65 4467277 65

2005 Jun 20 00 84277 57 4213858 57

2005 Jul 20 00 85740 17 4287015 17

2005 Aug 20 00 86281 06 4314031 06

2005 Sep 20 00 84185 24 4 24

2005 Oct 20 00 86239 24 4311974 24

2005 Nov 20 00 81672 53 4083592 53

2005 Dec 20 00 79682 24 3984124 24

2006 Jan 20 00 83233 45 4161634 45

2006 Feb 20 00 78454 57 3922709 SJ

2006 Mar 20 00 85034 84 4251685 84

2006 Apr 20 00 83925 13 4196230 13

2006 May 20 00 89346 65a 4467277 65

2006 7un 20 00 84277 57 4213858 57

2006 Jul 20 00 8574U 1J 4287015 1J

2006 Aug 20 00 86281 06 4314031 06

2006 Sep 20 00a 84185 24 4209246 24

2006 Oct 20 00 86239 24 4311974 24

2006 Nov 20 03 81672 53 4083592 53

2006 Dec 20 00 79682 24 3984124 24

2007 Jan 20 00 84125 56 4206274 56

2007 Feb 20 00 79261 58 3963029 58

2007 Mar 20 00a 85927 84 4296325 84

2007 Apr 20 00 84789 13 4239430 13

2007 May 20 00 90238 64 4S11917 64

2007 Jun 20 00 85141 56 4257058 56

2007 ul 20 00 86633 18 4331655 18

2007 Aug 20 00 87173 06 4358671 06

2007 Sep 20 00 85049 24 4252446 24

2007 Oct 20 00 87132 24 4356614 24

2007 Nov 20 00 82536 53 4126792 53
2007 Dec 20 00 80575 24 4028764 24

2008 Jan 20 00 84125 44 4206274 44

2008 Feb 20 00 79261 58 3963029 58

2008 Mar 20 00 85927 84 4296325 84

2008 Api 20 00 84789 13 4239430 13

2008 May 20 00 90238 64 4511917 64

2008 Jun 20 00 85141 56 4257058 56

2008 Jul 20 00 86633 18 4331655 18

2008 Aug 20 00 87173 06 4358671 06

2008 Sep 20 00 85049 24 4252446 24

2008 Oct 20 00 87132 24 4356614 24

2008 Nov 20 00 82536 53 4126792 53

2008 Dec 20 00 80575 24 4028764 24
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BIG RIVERS ELECTRIC CORPORATION

2005 SHORTTERM LOAD FORECAST BASE CASE

STREET LIGHTING CLASSIFICATION

Percent Sales Percent Average Use Percent

Year Month Consumers Growth MWh Growth kWhCusUMo Growth

2004 an 76 259 3407
2004 Feb 77 13 237 86 3075 98
2004 Mar 77 00 217 85 2813 85

2004 Apr 78 13 230 64 2955 51

204 May 78 00 264 145 3383 145

2004 Jun 80 26 275 43 3441 17

2004 Jul 80 00 261 50 3268 50

2004 Aug 80 00 247 54 3091 54
2004 Sep 80 00 236 44 2954 4

2004 Oct 1 13 219 74 2700 86

2004 Nov 81 00 252 151 3108 151

2004 Dec 81 00 300 190 3700 190

2005 Jan 81 04 267 108 3285 112

2005 Feb 81 02 245 84 3003 86

2005 Mar 2 02 246 04 3009 02

2005 Apr 82 02 243 09 2976 11

2005 May 82 02 261 72 3183 70

2005 Jun 82 02 282 82 3438 80

2005 Jul 82 02 276 22 3356 24

2005 Aug 82 02 241 128 2922 129

2005 Sep 83 02 226 63 2732 65

2005 Oct 83 02 230 21 2784 19

2045 Nov 83 02 270 1Z2 3256 169

2005 Dec 83 02 271 05 3265 03

2006 an 83 02 272 04 3272 02

2006 Feb 83 02 250 83 2996 84

2006 Mar 84 02 251 04 3003 02

2006 Apr 84 02 249 09 2970 11

2006 May 4 02 266 70 3173 68

2006 Jun 84 02 287 80 3421 78

2006 Jul 84 02 281 21 3342 23

2006 Aug 84 02 246 125 2918 127

2006 Sep 4 02 231 62 2732 64

2006 Oct 85 02 236 21 2783 19

2006 Nov 85 02 275 168 3244 166

2006 Dec 85 02 276 05 3253 03

2007 Jan 5 02 277 04 3260 02
2007 Feb 85 02 255 81 2990 83

2007 Mar 85 02 256 04 2997 02

2007 Apr 86 02 254 09 2965 11

2007 May 86 02 271 69 3163 67

2007 Jun 86 02 293 79 3406 77

2007 Jul 86 02 286 2 3329 23
2007 Aug 86 02 251 123 2914 125

2007 Sep 86 02 236 6l 2732 62

2007 Oct 87 02 241 2A 2781 18

2007 Nov 87 02 280 164 3232 162

2007 Dec 7 02 281 05 3 03

2008 Jan 87 02 283 04 3248 02

2008 Feb 87 02 260 80 2985 81

2008 Mar 87 02 261 04 2991 02

2008 Apr 87 02 259 09 2959 10

2008 May 88 02 276 67 3153 66

2008 Jun 8 02 298 77 3391 Z5

2008 Jul 88 02 292 21 3316 22

2008 Aug 8 02 256 121 2910 122

2008 Sep 88 02 241 60 2731 61

2008 Oct 88 02 246 20 2780 18

2008 Nov 89 02 285 161 3222 159

2008 Dec 89 02 287 05 3231 03
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BIG RIVERS ELECTRIG CORPORATION

2005 SHORTTERM LOAD FORECAST BASE CASE

IRRIGATION CLASSIFICATION

Percent Sales Percent Average Use Percent

Year Mont6 Consomers Growth MWh Growth kWhCustMo Growth

2004 Jan 4 0 0

2004 Feb 4 00 0 00 0 00

2004 Mar 4 00 0 00 0 00

2004 Apr 4 00 0 00 0 00

2004 May 4 00 0 00 0 00

2004 un 4 00 0 00 0 00

204 Jul 4 00 0 00 0 00

2004 Aug 4 00 164 00 40939 00

2004 Sep 4 00 0 1000 0 1000

2004 Oct 4 00 0 00 0 00

204 Nov 4 00 0 00 0 00

2004 Dec 4 00 0 00 0 00

2005 Jan 4 00 0 00 0 00

2005 Feb 4 00 0 00 0 00

2005 Maz 4 00 0 00 0 00

2005 Apr 4 00 0 04 0 00

2005 May 4 00 0 00 0 00

2005 Jun 4 00 0 00 0 00

2005 Jul 4 00 0 00 0 00

2005 Aug 4 00 164 00 41000 00

2005 Sep 4 00 0 000 0 000

2005 Oct 4 00 0 00 0 00

2005 Nov 4 00 0 00 0 00

2005 Dec 4 00 0 00 0 00

2006 Jan 4 00 0 00 0 00

2006 Feb 4 00 0 00 0 00

2006 Mat 4 00 0 OQ 0 00

2006 Apr 4 00 0 00 0 00

2006 May 4 00 0 00 0 00

2006 Jun 4 00 0 00 0 00

2006 Jul 4 00 0 00 0 00

2006 Aug 4 00 164 00 4100 00

2006 Sep 4 00 0 1000 0 000

2006 Oct 4 00 0 00 0 00

2006 Nov 4 00 0 00 0 00

2006 Dec 4 00 0 00 0 00

2007 Jan 4 00 0 00 0 00

2007 Feb 4 00 0 00 0 00

2007 Mar 4 00 0 00 0 00

2007 Apr 4 00 0 00 0 00

2007 May 4 00 0 00 0 00

2007 Jun 4 00 0 00 0 00

2007 Jul 4 00 0 00 0 00

2007 Aug 4 00 164 00 4100 00

2007 Sep 4 00 0 1000 0 1000

2007 Oct 4 00 0 00 0 00

2007 Nov 4 00 x 0 00 0 00

2007 Dec 4 00 0 00 0 00

2008 an 4 00 0 00 0 00

2008 Feb 4 00 0 00 0 00

2008 Mar 4 00 0 00 0 00

2008 Apr 4 00 0 00 0 00

2008 May 4 00 0 00 0 00a

2008 Jun 4 00 0 00 0 00

2008 Jul 4 00 0 00 0 00

2008 Aug 4 00 164 00 41000 00

2008 Sep 4 00 0 000 0 1000

2008 Oct 4 00 4 00 0 00

2008 Nov 4 00 0 00 0 00

2008 Dec 4 00 0 00 0 00
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

TOTAL NATIVE REQUIREMENTS

Native Normal Gen Native Normal

Percent Energy Sales Sales Percent Trans Reqnirements Reqairements Percent

Year Consumers Growth MRh MRh Growth Losses MWh MW6 Growth

1989 79851 8072761 8064940 210 8246176 8238186
1990 81050 15 8191465 8223545 20 281 8428685 8461694 27

1991 82199 14 8314440 8271953 06 222 8503057 8459606 00

1992 83735 19 8326337 8378301 13 176 8475933 8528831 08

I993 85500 21 8445131 8400645 03 281 8688975 8643204 13

1994 87256 21 7454220 7468126 111 346 7721677 7736082 105

1995 89393 24 7961435 7929880 62 081 8026476 7994663 33

1996 91544 24 8045962 8037526 14 230 8235361 8226726 29

1997 93842 25 8127361 8155543 15 302 8380094 8409153 22

1998 96152 25 6063704 6064811 256 233 6208552 6209685 262

1999 98168 21 3468648 3514440 021 182 3532841 3579480 1124

2000 100270 21 3540880 3556620 12 157 3597500 3613491 10

2001 lO1987 17 3284322 3308744 70 141 3331207 3355977 71

2002 103481 15 3192013 3179639 39 125 3232553 3220021 41

2003 104763 12 3052358 3161430 06 114 3087548 3197877 07

2004 106414 16 3130003 3189428 09 091 3158698 3218668 07

2005 108000 15 3279478 28 081 3306259 27

2006 109541 14 3350889 22 081 3378253 22

2007 111139 l5 3403824 16 081 3431620 16

2008 112768 15 3445744 12 081 3473882 12

2009 114383 14 3491439 l3 081 3519951 13

2010 116052 l5 3535326 13 081 3564196 13

2011 117843 15 3586916 15 081 3616207 15

2012 119691 16 3634687 13 081 3664368 13

2013 121596 16 3687087 14 081 3717197 14

2014 123516 16 3737410 14 081 3767931 14

2015 125472 16 3794649 15 081 3825636 l5

2016 127428 16 3847280 14 081 3878697 14

2017 129422 16 3904585 15 081 3936470 15

2018 131431 16 3959648 14 081 3991983 14

2019 133462 15 4021242 16 081 4054080 16

I
ANNUAL GROWTH RATES

1989I994 18 16 15 105 l3 12

19941999 24 142 140 121 145 143

19992004 16 20 19 129 22 21

20042009 IS I8 23 18

20d92014 15 14 00 14

20142019 16 15 00 15

20042019 1 S 16 08 16

I
I

I
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

TOTAL NATIVE ENERGYREQUIREMEN7S
PLUS SMELTERS FIRMOFFSYSTEM CONTRACTS

Native Smelters Native OffSystem Total

Energy Sales Energy Sales Smelters Firm Sales Sales

Year b M M b
1989 2210746 5862015 8072761 8072761
1990 2274687 5916778 8191465 819I465
1991 2345228 5969212 8314440 8314440
1992 2325059 6001278 8326337 8326337
1993 2478362 5966768 8445131 8445131
1994 2511359 4942862 7454220 7454220
1995 3153395 4808040 7961435 7961435
1996 3017864 5028098 8045962 8045962
1997 3094475 5032885 8127361 8127361
1998 3288843 5142775 8431618 8431618
1999 3468645 5606178 9074826 9074826
2000 3540880 6306888 9847768 9847768
2001 3284322 6983985 10268307 10268307
2002 3192013 7169801 10361814 10361814
2003 3052358 7306866 10359224 10359224
2004 3130003 7331341 10461344 10461344

2005 3279478 7331341 10610819 700800 11311619
2006 3350889 7331341 0682230 306600 10988830
2007 3403824 7331341 10735165 10735165
2008 3445744 7331341 10777085 10777085
2009 3491439 7331341 0822781 10822781
2010 3535326 7331341 0866667 10866667
2011 3586916 7331341 10918257 10918257
2012 3634687 7331341 10966028 0966028
2013 3687087 7331341 11018429 11018429
2014 3737410 7331341 11068752 11068752
2015 3794649 7331341 11125990 11125990
2016 3847280 7331341 11178621 11I78621
2017 3904585 7331341 11235926 11235926
2018 3959648 7331341 11290989 11290989
2019 4021242 7331341 11352583 11352583

ANNUAL GROWTH RATES

19891494

19941999

19992004 20 55 29 29

20042009 22 00 07 07

20092014 14 00 05 05

20142019 15 00 05 05

20042019 17 00 05 05
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

TOTAL NATIVE DEMAND REQUIREMENTS
PLl1S SMELTERS FIRMOFFSYSTEM CONTRACTS

Native Smelters Native OifSystem Total

Demand NCP Smelters Firm Load Demand

Year kV1 kR kV kR kV
1989 480994 696006 1177000 1177000
1990 478437 695563 1174000 1174000
1991 477490 690510 1168000 1168000
1992 460988 705012 1166000 1166000
1993 S l6721 700279 1217000 1217000
1994 485092 703908 1189000 1189000
1995 578221 587779 1166000 1166000
1996 570093 596907 1167000 1167000
1997 596198 598802 1195000 1195000
1998 624931 605069 1230000 1230000
1999 663890 703354 1367244 1367244
2000 655248 799949 1455197 1455197
2001 614496 824256 1438752 1438752
2002 602623 843206 1445829 1445829
2003 585549 856713 1442262 1442262
2004 604155 857174 1461329 1461329

2005 633622 857174 1490796 80000 1570796
2006 641362 857174 1498536 35000 1533536
2007 656658 857174 lS13832 1513832
2008 665642 857174 I522816 1522816
2009 675440 857174 1532614 1532614
2010 684845 857174 I542019 1542019
2011 695958 857174 1553132 1553132
2012 706235 857174 1563409 1563409
2013 717515 857174 1574689 1574689
2014 728343 857174 1585517 1585517
2015 740670 857174 1597844 1597844
2016 751973 857174 1609147 1609147
2017 764286 857174 1621460 1621460
2018 776107 857174 1633281 1633281
2019 789356 857174 1646530 1646530

ANNUAL GROWTH RATES

19891994

19941999

19992004 19 40 13 13

20042009 23 00 10 10

20092014 15 00 07 07

20142019 16 00u 08 08

20042019 18 00 08 08
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

TOTAL SYSTEMREQUIREMENTS

Summer Summer Normal Winter Winter Normal

Actaal CP Normal CP Percent Load Actual CP Normal CP Percent Load

Year kV1 kV1 Growth Factor kR kVi Grnwth Factor

1989

1990

1991 1168000 1184609 1140000 1171917
1992 1166000 1204754 1149000 1165897
1993 1217000 1200391 1137000 I138877 866

1994 IOSSOOd 1049464 126 841 1189000 1123289 14 786

1995 1166000 1138318 85 802 1080000 1100652 20 829

1996 1167000 1194682 50 786 1154000 1125838 23 834

1997 1195000 1189464 04 807 1156000 1142858 15 840

1998 1230000 1257682 57 564 1123000 1162427 17 610

1999 663890 658354 477 621 577320 582953 499 701

2000 655248 671857 21 614 576843 597495 25 690

2001 596310 646137 38 593 614496 612619 25 625

2002 602623 608160 59 604 530467 588669 39 624

2003 583906 611587 06 597 585549 583672 08 625

2004 604155 631837 33 582 539476 547042 63 672

2005 633622 03 596 569524 41 663

2006 641362 1Z 601 585253 28 659

2007 656658 24 597 595002 17 658

2008 665642 14 596 607564 21 653

2009 675440 15 595 616200 14 652

2010 684845 14 594 625716 15 650

2011 695958 16 593 635069 l5 650

2012 706235 15 592 645699 17 648

2013 717515 16 591 655578 15 647

2014 728343 15 591 666309 16 646

2015 740670 17 590 676791 16 645

2016 751973 15 589 688446 l7 643

2017 764286 16 588 699312 16 643

2018 776107 15 587 711091 17 641

2019 789356 17 586 722483 16 641

ANNUAL GROWTH RATES

19891994

19941999

19992004 14 08 13 13 13 08

20042009 13 05 24 06

20092014 15 01 16 02

20I42019 16 01 16 02

20042019 I5 01 19 03
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

TOT9L 4 TIVE REQGIREIETS

Number of Consumers
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BG RIVERS ELECTRIC CORPORATION

2005 LOItGTERM LOAD FORECAST BA5E CASE

TOTAL NATIVE REQUlREMENTS

i

Energy Requirements
I
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BIG RIVERS ELECTRIC CORPORATI011

2005 LONGTERM LOAD FORECAST BASE CASE

TOTAL NATIGEREQUIREtiIETS

Summer Coincident Peak Demand I
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECA5T BASE CASE

RURAL SYSTEMREQUIREMENTS

Actual Normal 5ummer Winter

Energy Energy Percent NCP Percent Load NCP Percent Load

Year MWh MWh Growth kV Growth Factor kVh Growth Factor

1989

1990

1991 1488403 1446974 339855 486 291436 567a

1992 1439260 1490045 30 331489 25 513a 310047 64 549

1993 1580290 1536760 31 370687 118 473 318252 26 551

1994 1571482 1584881 31 355124 42 509 359832 131 503

1995 1665313 1634065 31 387914 92 481 335672 67 556

1996 1728686 1720265 53 380236 20 516 382214 139 514

1997 1758397 1785899 38 409524 77 498 376231 16 542

1998 1828160 1829448 24 425035 38 491 339860 97 614

1999 1921792 1969184 76 485 l 18 141 463 405295 193 555

2000 2001539 2017183 24 472464 26 487 393249 30 586

2001 2000877 2007985 05 456533 34 502 438627 115 523

2002 2i14841 2062482 27 477039 45 494 393369 103 599

2003 2089678 2137729 36 472692 09 516 476072 210 513

2004 2133190 2186760 23 486132 28 514 443873 68 562

2005 2279642 42 506848 43 513 449792 13 579

2006 2352923 32 514747 l6 522 465842 36 577

2007 2396163 18 528416 27 518 473851 17 577

2008 2438985 18 537584 17 518 486669 27 572

2009 2485739 19 547582 19 518 495482 18 573

2010 2530572 18 557179 18 518 505192 20 572

2011 2583349 21 568519 20 519 514736 19 573

2012 2632109 19 579005 18 519 525582 21 572

2013 2685665 20 590515 20 519 535664 19 572

2014 2737034 19 601564 19 519 546614 20 572

2015 2795566 21 614142 21 520 557309 20 573

2016 2849293 l9 625676 19 520 569203 21 571

2017 2907872 21 638240 20 520 580290 19 572

2018 2964093 I9 650303 19 520 592310 21 571

2019 3027093 21 663823 21 521 603934 20 572

ANNUAL GROWTH RATES

19941999 36 48 57 09 48 00

l9992004 21 21 00 21 18 03

20042009 26 24 02 22 04

20092014 19 19 00 24 00

20142019 20 20 00 20 00

20042019 22 21 0l 21 01

Summer season is May to October Winter season is November of the prior yeat through April of the reported year
For instance the Winter CP for 2000 is the CP recorded between November 1999 and Apri12000
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

RURAL SYSTEMREQUIREMENTS

Actual Normal Summer Winter

Energy Energy Percent CP Percent Load CP Percent Load

Year MWh MWh Growth kVh Growth Factor kV Growth Factoe

1989

1990

1991 1488403 1446974 333058 496 285607 578

1992 1439260 1490045 30 324859 25 524 303846 64 560

1993 1580290 1536760 31 363273 118 483 311887 26 562

1994 1571482 1584881 31 348022 42 520 352635 131 513

1995 1665313 1634065 31 380156 92 491 328959 67 567

1996 1728686 1720265 53 372631 20 527 374570 139 524

1997 1758397 1785899 38 401334 77 508 368706 16 553

1998 1828160 1829448 24 416534 38 501 333063 97 627

1999 1921792 1969184 76 475416 141 473 397189 193 566

2000 2001539 2017183 24 463015 26 497 385384 30 598

2001 2000877 2007985 05 447402 34 512 429854 115 533

2002 2114841 2062482 27 467498 45 504 385501 103 611

2003 2089678 2137729 36 463238 09 527 466551 210 523

2004 2133190 2186760 23 476409 28 524 434995 68 574

2005 2279642 42 496711 43 524 440796 13 590

2006 2352923 32 504452 16a 532 456525 36 588

2007 2396163 I8 517848 27 528 464374 17 589

2008 2438985 l8 526832 17 528 476936 27 584

2009 2485739 19 536630 19 529 485572 18 584

2010 2530572 18 546035 18 529 495088 20 583

2011 2583349 2I 557148 20 529 504441 19 585

2012 2632109 19 567425 18 530 515071 21 583

2013 2685665 20 578705 20 530 524950 19 584a

2014 2737034 19a 589533 19 530 535682 20 583

2015 2795566 21 601860 21 530 546163 20 584

2016 2849293 19 613163 19a 530 557818 21 583

2017 2907872 21 625475 20 531 568684 19 584

2018 2964093 19 637297 19 531 580464 21 583

2019 3027093 21 650546 21 531 591855 20 584

ANNUAL GROWTH RATES

19941999 36 48 57 09 48 00

9992004 21 21 00 2I 18 03

20042009 26 24 02 22 04

20092014 19 19 00 20 00

20142019 20a 20 00 20 00

200420 I 9 22 21 01 21 01

Summer season is May to October Winter season is November of the prior year through April of the reported yeaz
For instance the Winter CP for 2000 is the CP recorded between November 1999 and Apri12000
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BIG RIVERS ELECTRIC CORPORATON

2005 LONGTERM LOAD FORECAST BASE CASE

RCRAL SYSTEiREQL7REIENTS

Energy MWh
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BIG RNERS ELECTRIC CORPORATON

2005 LONGTERM LOAD FORECAST BASE CA5E

RURAL SYSTEl1REQUIREdIEVTS

Summer CP kW
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BIG RIVERS ELECIRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

RESIDENTIAL CLASSIFICATION

Actual Normal Actoal Normal

Percent Sales Sales Percent Average Use Average Use Percent

Year Consnmers Growth MWh MWh Growth kWhCustlMo kWhCustMo Growth

1989 72170 925721 920027 1069 1062
1990 73156 14 930785 955778 39 1060 1089 25

1991 74176 14 991459 958020 02 1114 1076 11

1992 75667 20 945487 987953 31 1041 1088 ll

1993 77266 21 1052301 1015770 28 1135 1096 07

1994 78879 21 1040652 1050206 34 099 111Q 13

1995 80808 24 1101490 1074976 24 1136 1109 Ol

1996 82658 23 1144623 1136625 57 1154 1146 34

1997 84622 24 1137995 1160931 21 lt2l 1143 02

1998 86615 24 1199476 1201058 35 1154 1156 11

1999 88092 17 1215474 1256431 46 1150 1189 29

2000 89860 20 1264194 1279781 19 1172 1187 01

2001 91276 16 1286139 1290263 08 1174 1178 07

2002 92355 12 1371067 1327325 29 1237 1198 17

2003 93405 11 1340451 1380924 40 1196 1232 29

2004 94768 15 1362667 1409111 20 1198 1239 06

2005 96076 l4 1443131 24 1252 10

2006 97327 13 1470294 19 1259 06

2007 98635 13 1500499 21 1268 07

2008 99973 14 1531519 21 1277 07

2009 101296 13 I562965 21 1286 07

2010 102670 14 I595467 21 1295 07

2011 104164 1S 1630195 22 1304 07

2012 105712 15 1666143 22 1313 07

2013 107313 15 1703202 22 1323 07

2014 108930 15 1741243 22 1332 07

2015 110577 15 1780266 22 1342 07

2016 112222 15 1819809 22 1351 07

2017 113902 I5 1860346 22 1361 07

2018 115596 15 1901856 22 1371 07

2019 117307 15 1944439 22 1381 07

ANNUAL GROWTH RATES

19891994 18 24 27 06 09

19941999 22 3Z 37 09 14

19992004 15 23 23 08 08

2Q042009 I3 21 07

20092014 15 22 07

20142019 15 22 07

20042019 14 22 07
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

RESIDEIVTIAL CLASSIFICATION
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

SMALL COMMERCIAL CLASSIFICATION

Aetual Normal Actual Normal

Percent Sales Sales Percent Average Use Average Use Percent

Year Consamers Growth MWh MWh Growt6 kWhCusUMo kWWCustMo Growth

1989

1990

1991 388632
1992 387541
1993 417266
1994 8224 429603 433355 4353 4391
1995 8430 25 448782 444608 26 4436 4395 01

1996 8707 33 466450 466322 49 4464 4463 16

1997 9035 38 502803 507099 87 4638 4677 48

1998 9346 34 513762 513282 12 4581 4577 22

1999 9879 57 591594 597077 163 4991 5037 101

2000 10206 33 613 I00 612769 26 SU06 5003 07

2001 10502 29 602412 605352 12 4780 4804 40

2002 10916 39 627652 619679 24 4791 4731 15

2003 11185 25 637787 644709 40 4752 4803 15

2004 11539 32 659726 666055 33 4764 4810 01

2005 11814 24 704096 57 4967 33

2006 12102 24 746418 60 5140 35

2007 12390 24 757053 14 5092 04

2008 12679 23 766477 12 5038 11

2009 12969 23 779220 17 5007 06

2010 13262 23 789065 13 4958 10

2011 13558 22 804245 19a 4943 03

2012 13856 22 814363 13 4898 09

2013 14157 22 827932 17 4873 05

2014 14459 2I 838426 13 4832 08

2015 14766 21 854753 19 4824 02

2016 15074 21 865967 13 4787 08

2017 15387 21 880806 17 4770 04

2018 15701 20 892415 13 4736 07

2019 16018 20 909409 19 4731 01

ANNUAL GROWTFI RATES

19891994

19941999 37 66 66 28 28

19992004 32 22 22 09 09

20042U09 24 32 08

200920i4 22 IS 07

20142019 21 16 04

20042019 22 21 01
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BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

SNALL COMMERCIAL CLASSIFICATION
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BIG RIVERS ELECIRIC CORPORATION

20053 LONGTERM LOAD FORECAST BASE CASE

LARGE INDUSTRIAL DIRECTSERVE CIISTOMERS

Percent Sales Percent Average Use Percent

Year Consamers Growth MWh Growth kWhCustlMo Growth

1989

1990

1991 12 6826037 47403035
1992 I2 00 6887077 09 47826922 09

1993 12 04 6864840 03 47672503 03

1994 10 167 5882738 143 49022819 28

1995 11 100 6296122 70 47697892 27

1996 20 818 6317276 03 26321982 448

1997 19 50 6368964 08 27934051 61

1998 21 105 4235544 335 16807715 398

1999 23 95 1544587 635 5596330 667

2000 23 00 1539384 03 5577478 03

2001 21 87 1300686 I55 5161452 75

2002 20 48 1118264 140 4659432 97

2003 18 00 1022803 85 4735200 16

2004 20 11I 1001791 21 4174128 118

2005 20 00 1008068 06 4200281 06

2006 20 00 1008068 00 4200281 00

2007 20 04 1018580 1 4244081 10

2008 20 00 1018580 00 4244081 00

2009 20 00 1018580 00 4244081 00

2010 20 00 1018580 00 4244081 00

2011 20 00 1018580 00 4244081 00

2012 20 00 1018580 00 4244081 04

2013 20 00 1018580 00 4244081 00

2014 20 00 1018580 00 4244081 00

2015 20 00 1018580 00 4244081 00

2016 20 00 1018580 00 4244081 00

201 20 00 1018580 00 4244081 00

2018 20 00 1018580 00 4244081 00

2019 20 00 1018580 00 4244081 00

ANNUAL GROWTA RATES

l9891994

19941999 181 235 352

19992004 28 83 57

20042009 00 03 03

20092014 00 00 00

20142019 00 00 00

20042U19 00 41 Ol
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BIG RIVERS ELECTRIC CORPORATi011

2005 LONGTERM LOAD FORECAST BASE CASE

LARGE INDUSTRlAL DIRECT SERGECUSTOIERS
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2

20

l5

l 0

j

Q

q af q 1 l q q f 1 f O O O O O O O O O O 1 ti
q a1 1q 1q q 1 q q q q q ti0 O ti0 y0 y0 ti0 y0 y0 ti0 ti0 ti0 ti0 ti0 ti0 ti0 ti0

Actual Forecast

NIWh Sales

8000000 i

7000000
I

6000000

5000000

4000000

3000000

000000

1000000

1 f f f af p p 1 1 1
ti tiq ti 1 1 ti ti ti ti ti ti ti ti ti ti

Actual f Forecast 2003 Forecast

I

B19



BIG RIVERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

STEEET LIGHTING CLASSIFICATION

Percent Sales Percent Average Use Percent

Year Consumers Growth MRh Growth kWhCustMo Growth

1989 109 2154 1646
1990 116 64 2177 11 1563 50

1991 121 38 2276 45 574 07

1992 124 29 2275 01 1529 29

1993 129 44 2417 62 1556 18

1994 134 37 2509 38 1558 01

1995 136 17 2641 52 1613 35

1996 152 111 2661 08 I463 93

1997 158 40 2802 53 1481 12

1998 161 23 2846 16 1470 08

1999 167 32 3138 103 I571 68

2000 173 39 3191 17 1537 21

2001 181 48 3104 27 1427 72

2002 182 01 3277 56 1505 54

2003 147 189 3235 13 1831 217

2004 79 463 2997 73 3158 725

2005 82 39 3059 21 3101 18

2006 84 23 3120 20 3092 03

2007 86 22 3181 20 3084 03

2008 88 22 3243 19 3076 03

2009 90 21 3304 19 3069 02

2010 92 21 3366 19 3062 02

2011 93 21 3427 18 3055 02

2012 95 20 3489 18 3048 02

2013 97 20 3550 18 3042 02

2014 99 19 3612 17 3036 02

2015 101 19 3673 17 3030 02

2016 103 19 3734 17 3024 02

2017 105 18 3796 16 3019 02

2018 107 18 3857 16 3013 02

2019 109 18 3919 16 3008 02

ANNUAL GROWTfI RATES

19891994 42 31 11

19941999 44 46 02

19992004 138 09 150

20U42009 26 20 06

20092014 20 18 02

20142019 I8 16 02

20042019 21 18 03
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BIG RNERS ELECTRIC CORPORATION

2005 LONGTERM LOAD FORECAST BASE CASE

IRRIGATTON CLASSIFICATION

Percent Sales Percent Average Use Pereent

Year Consumers Growth MWh Growth kWhCustMo Growth

1989 9 82 755

1990 9 00 48 413 443 013

1991 9 00 86 791 794 791

1992 8 111 114 325 1184 490

1993 8 00 78 312 815 312

1994 8 00 93 193 972 193

1995 8 00 100 74 1044 74

1996 8 00 I10 93 1141 93

1997 8 00 107 26 1112 26

1998 8 00 121 136 1263 136

1999 8 00 121 02 1261 02

2000 8 00 70 2Q 731 420

2001 8 00 75 65 778 65

2002 8 00 38 491 396 491

2003 8 00 113 1969 1176 1969

2004 8 00 164 451a 1706 451

2005 8 00 164 01 1708 01

2006 8 00 164 00 1708 00

2007 8 00 164 00 1708 00

2008 8 00 164 00 I708 00

2009 8 00 164 00 1708 00

2010 8 00 164 00 1708 00

2011 8 00 164 00 1708 00

2012 8 00 l64 00 1708 00

2013 8 00 164 00 1708 00

2014 8 00 164 00 1708 00

2015 8 00 164 00 1708 00

2016 8 00 164 00 1708 00

2017 8 00 164 00 1708 00

2018 8 00 164 00 I708 00

2019 8 00 164 00 1708 00

I

ANITUAL GROWTH RATES

19891994 23 27 52

19941999 00 53 53

19992004 00 62 62

20042009 00 04 00

20092014 00 00 00

20142019 00 OQ 00

20042019 00 00 00
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

TOTAL NATIVE REQUIREMENTS

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimisdc Pessimistic Extreme 1Vlild
Year MWh MWh MWh MWh MWh
1989 8246176
1990 8428685
1991 8503057
1992 8475933
1993 8688975
1994 7721677
1995 8026476
1996 8235
1997 8380094
1998 6208552
1999 3532841
2000 3597500
2001 3331207
2002 3232553
2003 3087548
2004 3158698

2005 3306259 3347145 3265263 3495258 3117259
2006 3378253 3438177 3318473 3567966 3188539
2007 3431620 3508092 3355930 3622079 3241160
2008 3473882 3567559 3382035 3665105 3282659
2049 3519951 3632272 3410936 371T927 3327975
2010 3564196 3695598 3438035 3756955 3371437
2011 3616207 3768262 3471810 3809814 3422599
2012 3664368 3837625 3501701 3858855 3469881
2013 3717197 3913297 3535158 3912592 3521801
2014 3767931 3987529 3566442 3964241 3571621
2015 3825636 4070465 3603569 4022878 3628395
2016 3878697 4149443 3635998 4076867 3680528
2017 3936474 4234968 3671975 4135587 3737354
2018 3991983 4319089 3705548 4192052 3791913
2019 4054080 4411758 3744490 4255111 3853049

ANNUAL GROWTH RATES

19891994

19941999

19992004

20042009 22 28 15 33 10

20092014 14 19 09 13 14

20142019 15 20 10 14 15

20042019 17 23 11 20 13

C1



BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

TOTAL SYSTEM CP DEMAND SUMMER

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Opimistic Pessimistic Extreme Mild

Year kW kV kw kV1 kw
1989

1990

1991 1168000
1992 1166000
1993 1217000
1994 1055000
1995 1166000
1996 1167000
1997 1195000
1998 1230000
1999 663890
2000 655248

2001 596310
2002 602623
2003 583906
2004 604155

2005 633622 641457 625765 649990 618058
2006 641362 652739 630013 657771 625752
2007 656658 671292 642175 673595 640552
2008 665642 683592 648043 682835 649294
2009 675440 696993 654521 692911 658828
2010 684845 710094 660604 702584 667980
2011 695958 725222 668168 714015 678793
2012 706235 739627 674884 724585 688792
2013 717515 755367 682377 736187 699766
2014 728343 770792 689395 747325 710302
2015 740670 788470 697676 760004 722295
2016 751973 804463 704920 771630 733292
2017 764286 822240 712933 784295 745272
2018 776107 839702 720419 796453 756774
2019 789356 858999 729077 814082 769665

ANNUAL GROWTH RATES

19891994

19941999

l9992004

20042009 23 29 16 28 17

20092014 15 20 10 15 15

20142019 I6 22 11 16 16

20042019 18 24 13 20 16
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

TOTAL SYSTEM CP DEMAND WINTER

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimistic Pessimistic Extreme Mild

Year kV kV kV1 kV kV
1989

1990

1991 1140000
1992 1149000
1993 1137000
1994 1189000
1995 1080000
1996 1154000
1997 1156000
1998 1123000
1999 57732Q
2000 576843
2001 614496
2002 530467
2003 585549
2004 539476

2005 569524 576567 562463 601280 540954
2006 585253 595634 574897 618083 555735
2007 595002 608262 58T878 628409 564968
2008 607564 623947 591500 641989 576643
2009 616200 635863 597116 651149 584811
2010 625716 648784 603567 66131I 593756
2011 635069 661772 609710 671210 602621
2012 645699 676228 617035 682575 b12602
2013 655578 690163 6234Z3 693054 621948
2014 666309 705142 630679 704507 632041
2015 676791 720103 637505 715605 641970
2016 688446 736502 645369 728068 652915
2017 699312 752340 652325 739596 663190
2018 711091 769359 660069 752171 b74267
2019 722483 786225 667311 764241 685052

ANNUAL GROWTH RATES

19891994

19941999

19942004

20042009 27 33 21 38 16
20092014 16 21 11 l6 16

20142019 16 22 11 16 16

20042019 20 25 14 23 16
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BIG RIVERS ELECTRIC CORPORr1TION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

TOTAL 1VATIVE REQUIREMENTS
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

RURAL SYSTEMREQUIREMENTS

Base ECONOMIC SCENARIUS WEATHER SCENARIOS

Case Optimistic Pessimistic Extree Mild

Year MWh MWh MWh MWh MWh
1989

T990

1991 1488403
1992 1439260
1993 1580290
1994 1571482
1995 1665313
1996 1728686
1997 1758397
1998 182816U
1999 1921792
2000 2001
2001 2000877
2002 2114841
2003 2089678
2004 2133190

2005 2279642 2316451 2242722 2471547 2087737
2006 2352923 2409047 2296945 2545546 2160299
2007 2396163 2469058 2324061 2589536 2202789
2008 2438985 2529320 2350504 2633126 2244844
2009 2485739 2594983 2379844 2680637 2290840
2010 2530572 2659154 2407297 2726257 2334886
2011 2583349 2732873 2441580 2779887 2386810
2012 2632109 2803118 2471824 2829532 2434687
2013 2685665 2879831 2505738 2884000 2487330
2014 2737034 2955007 2537398 2936289 2537779
2015 2795566 3039111 2575067 2995758 2595375
2016 2849293 3119094 2607888 3050 2648168
2017 2907872 3205798 2644371 3109950 2705794
2018 2964093 3290999 2678362 3167130 2761056
2019 3027093 3384977 2717891 3231099 2823088

ANNUAL GROWTH RATES

19891994

19941999

19992004 21

20042009 31 40 22 47 14

20092014 19 26 13 18 21

20142019 20 28 14 19 22

20042019 24 3I 16 28 19
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

RURAL SYSTEM CP DEMAND SUMMER

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimistic Pessimistic Eztreme Mild

Year kV1 kW kW kV kV

1989

1990

1991 333058
1992 324859
1993 363273
1994 348022
1995 380156
1996 372631
1997 401334
1998 416534
1999 475416
2000 463015
2001 447402
2002 467498
2003 463238
2004 476409

2005 496711 504732 488667 517967 477131
2006 504452 516485 492451 525678 484873
2007 517848 5336Q2 502266 539820 497594
2008 526832 546345 507720 549174 506237
2009 536630 56Q214 513769 559374 515663
2010 546035 573780 519436 569166 524711
2011 557148 589396 526573 580737 535401
2012 567425 604291 532871 591439 545285
2013 578705 620543 539934 603184 556135
2014 589533 636483 546533 614460 566550

2015 601860 654292 554388 627295 578406
2016 613163 671223 561213 639064 589279
2017 625475 689558 568797 651884 601123
2018 637297 707583 575863 664193 612494
2019 654546 727458 584096 677988 625239

ANNUAL GROWTH RATES

19891994

19941999

19992004 00

20042009 24 33 15 33 16

20492014 19 26 12 19 19

20142019 20 27 13 20 20

20042019 21 29 14 24 18
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BgG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

R URAL SYSTEM CP DEMAND WINTER

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimistic Pessimistic Eztreme Mild

Year kW kW kV kW kV
1989

1990

1991 285607
1992 303846
1993 311887
1994 352635
1995 328959
1996 374570
1997 368706
1998 333063
1999 397189
2000 385384

2001 429854
2002 385501
2003 466551
2004 434995

2005 440796 447914 433658 490663 400131
2006 456525 467415 445664 508368 414277
2007 464374 478501 450401 517040 421445
2008 476936 494601 459634 531570 432485
2009 485572 506912 464886 541131 440359
2010 495088 520244 470970 551833 448925
2011 504441 533638 476758 562134 457488
2012 515071 548535 483705 574121 467035
2013 524950 562903 489781 585057 476044
2014 535682 578342 496610 597105 485717
2015 546163 593744 503084 608664 495303
2016 557818 610639 510558 621801 505775
2017 568684 626949 517152 633836 515678
2018 580464 644482 524508 647066 526293
2019 591855 661828 531400 659643 536701

ANNUAL GROWTH RATES

19891994

19941999

19992004 18

20042009 22 31 13 45 02

20092014 20 27 13 20 20

20142019 20 27 14 20 20

20042019 210 28 13 28 14
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BIG RIVERS ELECTRIC CORPORATI011

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

RURAL SYSTEMREQUIREMENTS

MWh Energy

3900000

3400000

2900000

2400000

1900000

1400000
History Base Optimistic

900000 Pessimistic Extreme Mild

400000

1989 1994 1999 2004 2009 2014 2019

CP kW

800000

700000

600000

500000

400000

300000

History Base Optimistic

200000 Pcssimistic FXtrcne Mil

100000

lyy 19y4 199y 2U ZOOy ZU14 21y
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

RESIDENTIAL ENERGYSALES

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimistic Pessimistic Extreme Mild

Year Mwb wb wb
1989 925721
1990 930785
1991 991459
1992 945487
1993 1052301
1994 1040652
1995 1101490
1996 1144623
1997 1137995
1998 1199476
1999 1215474
2000 1264194
2001 1286139
2002 1371067
2003 134045I
2004 1362667

2005 144313l 1450086 1436072 1493641 1392622
2006 1470294 1484624 1455870 1521480 1419107
2007 1500499 1522652 1478391 1552392 1448606
2008 1531519 1561961 1501395 1584136 1478903
2009 1562965 1602176 1524491 1616296 1509635
2010 1595467 1643958 1548288 1649539 1541395
2011 1630195 1688556 1573893 1685071 1575318
2012 1666143 1734959 1600318 1721853 1610433
2013 1703202 1783083 1627443 1759774 1646631
2014 1741243 1832833 1655116 1798682 1683805
2015 1780266 1884224 1683339 1838588 1721944
2016 I819809 1936797 1711660 1879012 1760606
2017 1860346 1991087 1740511 1920448 1800244
2018 1901856 2047098 1769861 1962863 1840848
2019 1944439 2104985 1799777 2006359 1882518

ANNUAL GROWTH RATES

19891994 24

19941999 32

19992004 23

20042009 28 33 23 35 21

20092014 22 27 17 22 22

24142019 22 28 17 22 23

20042019 24 29 19 26 22
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

SMALL COMMERCIAL ENERGYSALES

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimisdc Pessimistic Extreme Mild

Year MWh MWh MWh MWh MWh
1989

1990

1991 388632
1992 387541
1993 417266
1994 429603
1995 448782
1996 466450
1997 502803
1998 513762
1999 591594
2000 613100
2001 602412
2002 627652
2003 63Z787
2004 659726

2005 704096 711237 696956 835712 572481
2006 746418 761048 732020 878033 614802
2007 757053 779533 735282 888669 625438
2008 766477 797155 737209 898092 634861
2009 779220 818547 742335 910836 647605
2010 789065 837426 744424 920680 657449
2011 8Q4245 862049 751737 935861 672630
2012 814363 882058 753844 945978 682747
2013 827932 905973 759271 959547 696316
2014 838426 927303 761472 970042 706811
2015 854753 954958 769365 986368 723137
2016 865967 978008 772007 997582 734351
2017 880806 1005207 778134 1012422 749190
2018 892415 1029759 780857 1024030 760799
2019 909409 1060263 788819 1041024 777793

ANNUAL GItOWTIRATES

19891994

19941999 66

19992004 22a

20042009 34 44 24 67 04

20092014 15 25 05 13 18

20142019 16 27 07 14 19

20042019 22 32 12 3l 11
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

LARGE INDUSTRIAL DIRECT SER VE CUSTOMERS

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimistic Pessimistic Eztreme Mild

Year MWh MWh MWh MWh MWh
1989

1990

1991 6826037
1992 6887077
1993 6864840
1994 5882738
1995 6296122
1996 6317276
1997 6368964
1998 4235544
1999 1544587
2000 1539384
2001 1300686
2002 1118264
2003 1022803
2004 1001791

2005 1008068 1033085 983050 1008068 1008068
2006 1008068 1036530 979605 1008068 1008068
2007 1018580 1047256 989903 1018580 1018580
2008 1018580 1047256 989903 1018580 1018580
2009 1018580 1047781 989378 1418580 1018580
2010 1018580 1047781 989378 1018580 1018580
2011 1018580 1048307 988852 1018580 1018580
2012 1018580 1048307 988852 1018580 1018580
2013 1018580 1048833 988326 1018580 1018580
2014 1018580 1048833 988326 1018580 1018580
2015 1018580 1049358 987801 1018580 1018580
2016 1018580 1049358 987801 1018580 1018580
2017 1018580 1049884 987275 1018580 1018580
2018 1018580 1049884 987275 1018580 1018580
2019 1018580 1050409 986750 1018580 1018580

ANNUAL GROWTH RATES

19891994

19441999 235

19992004 83

20042009 03 09 02 03 03

20092014 00 00 00 00 00

20142019 00 40 00 04 00

20042019 01 03 01 01 01
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

STREET LIGHTING ENERGY SALES

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case OpNmistic Pessimistic Extreme Mild

Year MWh MWh MWh MWh MWh
1989 2154
1990 2177
1991 2276
1992 2275
1993 2417
1994 2509
1995 2641
1996 2661
1997 2802
1998 2846
1999 3138
2000 3191
2001 3104
2002 3277
2003 3235
2004 2997

2005 3059 3180 2937 3059 3059
2006 3120 3244 2996 3120 3120
2007 3181 3308 3055 3181 3181
2008 3243 3372 3114 3243 3243
2009 3304 3436 3173 3304 3304
2010 3366 3499 3232 3366 3366
2011 3427 3563 3291 3427 3427
2012 3489 3627 3350 3489 3489
2013 3550 3691 3409 3550 3550
2014 3612 3755 3468 3612 3612
2015 3673 3818 3528 3673 3673
2016 3734 3882 3587 3734 3734
2017 3796 3946 3646 3796 3796
2018 3857 4010 3705 3857 3857
2019 3919 4074 3764 3919 3919

ANNUAL GROWTH RATES

19891994 31

19941999 46

19992004 49

20042009 20 28 11 20 20

20092014 18 18 18 18 18

20142019 16 16 16 16 16

20042019 18 21 15 18 18
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BIG RIVERS ELECTRIC CORPORATION

2004 LONGTERM LOAD FORECAST RANGE FORECASTS

IRRIGA TION ENERGY SALES

Base ECONOMIC SCENARIOS WEATHER SCENARIOS

Case Optimistic Pessimistie Eztreme Mild

Year Mwb MWh MWh MVh MWh
1989 82

1990 48

1991 86

1992 114

1993 78

1994 93

1995 100

1996 110

1997 107

1998 121

1999 121

2000 70

2001 75

2002 38

2003 113

2004 164

2005 164 180 148 180 148

2006 164 180 148 180 148

2007 164 180 148 180 148

2008 164 180 148 180 148

2009 164 180 148 180 148

2010 164 180 148 180 148

2011 164 180 148 180 148

2012 164 180 148 180 148

2013 164 180 148 180 148

2014 164 180 148 180 148

2015 164 180 148 184 148

2016 164 180 148 18Q 148

2017 164 180 148 18Q 148

2018 164 180 148 180 148

2019 164 180 148 180 148

ANNUAL GROWTH RATES

19891994 27

19941999 53

19992004 62

20Q42009 00 20 21 20 21

20Q92014 00 00 00 00 00

20142019 00 00 00 00 00

20042019 00 06 47 06 07
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Appendix D
Econometric Model Specifications



JACKSOr PURCHASE ENERGY CORPORATIOT

2005 LOAD FORECAST

IODEL SPECIFCATIOTS

RUR1LSUTtERCOIiDFTPE1K DET1D LOGTERiFRECIST

Dependent Variable Rural Summer CP Dem

Vodel Type Econometric

Model Specitication

Variable Descri tion Value Standard Err tStatistic Value

INT Interce t 13122 9930 l3 21i

RtiralkWh Rural Energy 0239 0017 14004 OOfli

Summarv Iodel Statistics Predicted vs Actual

RScuare O94234243

AdjiistedRSquared 09373775 ls0000

DurbinWatson Statistic 278348417

Mean Abs Err MAPC 20 40000

I 30000
Adjusted Observations 14

Deg of Freedom for Error 12 pppp

FStatistic 196

ProbFStatistic 0

Bayesian Information Criterian BIC I658
t00000 c

Model Sum of Squares 248019591

Sum of Squared Errors 1 171369 y00oo

Mean Squared Error 1264594739 y0000 l00000 I i0000 130000 130000 1000o IooOo

Std Error of Regression 3611 ctual

Niean Abs Dev N1AU 26992
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JACKSON PURCHISE EtiERGY CORPORr1TIOv

2005 LOAD FORECAST
I

VIODEL SPECIFICATIONS

RURAL WIITERCOtiCIDETPEAK DENIAD LOVGTERTFORECAST

Dependent Variable Rural Winter CP Demand

Model Type Econometric

Model Specification

Variable Descri tion Value Standard Err tStatistic Value

INT Interce t 80 1 6233 13 2287

RuralkWh Rural Ener Purchases 016 0012 13 000

NtA1 Movin Averaae 2196 0638 3440 0007

Summarv Model Statistics Predicted vs Actual

RSquared 0915670 19

AdjustedRSquared 0900337886 OOOO

DurbinWatson Statistic 180779912 125000
Mean Abs i Err MPE 243

0000

1 1000

Adjusted Observations 14 I 10000

Deg of Freedom for Error 1 1 9 0000

FStatistic 60 y ppppp
ProbFStatistic 0 y000

Bayesian Infornlation Criterian BIC 16fi2 I 90000

Model Sum of Squares 1429913401 85000

Sum of Squared Errors 13168913I s0000

Mean Squared Error 1197173918 s0000 9000o i o000o i i q000 i0000 i 30000

Std Error of Regression 346002 tudi

Mean Abs Dev MAD 247329
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i

I

JACKSON PURCHASE ENERGY CORPORATIOti

2003 LOAD FORECAST

viODEL SPECIFICATIONS

RESIDENTIAL COSUIERS LOVGTERM FORECAST

Dependent Variable Residential Consumers

ioclel T pe Eroilometrir

Vodel Specif7cation

Variable Descri tion Valuc Standard Err tStatistic Value

NT interce t 67775 2 222 305 000

PUP Population 14807 3662 Of 000

Summa Modcl Statistics Prcdictcd s Actual

RSquared 0902362569

AdjustedRSquared 090 1 8 14045 5000

DurbinWatson Statistic 004782832

Mean Abs Err MAPE 39
33000

Adjusted Obsenations 180 d 31000

Deg of Freedom for Error 178

FStatistic 164 i yppp
ProbFStatistic 0

Bayesian Infonnation Criterian BIC 1287 1000

Model Sum of Squares 61296997

Sum of Squared Errors 6632474 I000

Mean Squared Error 37260997 is000 oo0 ly000 2000 300o zs000 000

Std Error of Regression 61042 lctual

Mean Abs Dev MD 184
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JACKSO PURCHASE EtiERGY CORPORATI01

2003 LOAD FORECAST

VIODEL SPECIFICATIONS

RESIDETI1LUSE LOCTER1FORECIST

Dependent ariable Rsidniale

1odcl Tpe Iconomtric

todel Specit7cation

Variable Descri tion Value Standard Err tStatistic Value

INT nterce t 64734 170 38 002

PCAP Per Ca ita Income 0016 0006 29 045

CDD Coolin De ree Da s 063 0161 40 001

HDD Eeatin De ree Da s 0313 0074 4 000io

Price Price 3466393 183289 22 296i
a a o eattn eree av o

a a o 0o ing crec av o

Summar Iodel Statistics Predicted scti

RSquared 0360321097

AdjustedRSquared 0343848678

DurbinWatson Statistic 1390824687 lyoo

Mean Abs o Err MAPE 1642
oo

100
Adjusted Observations 240 7I x

Deg of Freedom for Error 33 3

FStatistic 22 L I 00
ProbFStatistic 0

90
c

Bayesian Infonnation Criterian BIC 1099

Model Sum of Squares 6826668
700

Sum of Squared Errors 12 l 19401 oo

Mean Squared Error 20149 a0o oo 00 oo

Std Error of Regression 22807 acrual

Mean Abs Dev MAD 1860
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JACKSON PURCHASE ENERGY CORPORt1TION

2003 LOAD FORECAST

MODEL SPECIFiCATIONS

StitALL COviviERCIAL CONSUVERS LONGTERIFORECAST

Dependent Variable Small Commercial Consumers

n

tiuciel Speciticati i

Variable Descri tion Value Standard Err tStatistic Value

NT Interce t 170 619 84 00f

ril ri1 ii

Summar 1lndclSatistics s llis t

RSquared 0611398272

AdjustedRScuared 060726421 1 700

DtirbinWatson Statistic 003 I i12

Mean Abs Err MPE 37i too

pp

Adjusted Observations 96 9

2400

Deg of Freedom for Error 94 9 x
FStatistic l48 K

ProbFStatistic 0 pp

Bayesian Infonnation Criterian BIC 931

Model Sum of Squares 12289
o

Sum of Squared Errors 96794 2000

Mean Squared Error 1029728 000 ZloO 200 2300 to0 z z00 300

Std Error of Regression 10148 acrua

Mean Abs Dev MD 8834
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I

JACKSON PURCHASE ENERGY CORPORITION

2003 LOAD FORECaST

MODEL SPECFICATIONS

SMLL CONIMERCILENERCY LONGTERI1FORECAST

Dependent Variable Small Commcrcial Enery

1ldclTpe cnmtric

1lodel peciticaticn

Variable vescri tion VdIUC Standard Err t5tatistic alue

CONST nterce t 6337678 19737R4 32 013b

RetSale Retail Sales 4755087 2880082 17 1018i

HDD Heatin Deree Da s 2571439 543624 7 0O0r

CDD Clin Derec Davs 141395 137947 1O Olfl4

untuarr ilidef tatistics Prrditeci s cty

RSquared l46071

AajustedRSquared 0334i0195

DurbinWatonStatistic 1726549761 17

Mea1 Abs i Err MAPE 92i
I

x

Adjusted Observations 108

Deg of Freedom for Error 1O4 K
FStatistic 42 C x

ProbFStatistic 0

Bayesian Information Criterian BIC 2844

Model Sum of Squares 245E14

Sum of Squared Errors 204E l 4 l t t 7

iIean Squared Error 196E I 2 tiiuions

Std Error of Regression 139938269 ctual

Mean Abs Dev MAD 10881973
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KEtiERGY CORP

200 LOaD FORECAST

NIODEL SPECIFICATIONS

RURLSUI11ER COINCIDENT PEaK DE1IND LONGTERM FORECAST

Dependent Variable Rural Sununer CP Demand

lodel Type Econometric

hlodel Specification

Variable Descri tion Value Standard Err tStatistic Value

GONST Interce t l l9836 184305 07 544

Rural kVh Rural S stem Enerrv Purcllases 021 l 0041 2 O3

MaxTem MaximumTelperanire 1364727 190570 09 3O1

Summar lodel Statistics Predicted s ctual

RSquared 02182682

AdjustedRSqtiarcd 0809949163 z50000

DurbinWatson Statistic 10614379

Mean Abs Frr MAPE 238io 240000

c
30000

Adjusted Observations 10

Deg of Freedom for Error z30000

FStatistic 20 I L
a

ProbFStatistic 0 0000

Bayesian Information Criterian BIC 1837 x x

Model Sum of Squares 2733612541

Sum of Squared Errors 474165084 y0000

Mean Squared Crror 6773786920 i y0000 oono i 000 noo 3rmo 0000 r000

Std Error of Regression 823030 ctual

Mean Abs Dev MAD 529006
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KENERGY CORP

2005 LOAD FORECAST

MODEL SPECIFICATIONS

RURAL WINTER COINCIDENT PE1K DEMND LONGTERM FORECIST

Dependent Variable R

11Farl1Tirr

9Ydei eiafucaeiur

Variable llescri tion alue Standard Err tStatistic alue

CONST Interce t 1713 79884 02 8407

RuralkWh Rural System Energy Purchases 0182 O078 23 790

Summarv Model Statistics Predicted vs Actual

RSquared 078105218

AdjustedRSquared 0391 122754 30pp

DurbinWatson Statistic 3162954156

Mean Abs Err MAPE 550

Adjusted Observations 8 Z

Deg of Freedom for Error 6

FStatistic 5

ProbFStatistic 6

Bayesian nfornation Criterian BIC 1949 c

Model Sum of Squares 127C85730 t0000

Sum of Squared Errors 1391433948
Mean Squared Error 2319065797 7ppop

Std Error of Regression 1522845 too i 7n000 i0000 z i 000u 3moo 20000

Mean Abs Dev MAD 111664
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KENERGY CORP

2005 LOAD FORECAST

itODEL SPECIFICATIONS

RESIDENTILCONSUIERS LONGTERIIFORECAST

Dependent Variable Residential Conumer

Model Tpe Fconrnnetric

1cdel Specitication

Variable Descri tion Value Standard Err tStatistic Value

NT nterce t 31003 18y0 1641 000

POP Po ulation 32303 L 1837 17 f 000

LazDep12 Lag of Residential Customer 078O 0012 644 000

Summarllodel Statistics Predicted vs Actual

RSquared 0998683268

AdjustedRSquared 0998667308 pp

DurbinWatson Statistic 3929566

Mean Abs Err MAFE 019

too

tldjusted Observations 168

Deg of Freedom for Error 165

FStatistic 62573
ProbFStatistic 0 1010

Bayesian nfornation Criterian BC 925

Model Sum of Squares 1212951840
Sum of Squared Errors 1599238 000

Mean Squared Error 969235 suoo 000 yuoo ioou 3uoo a000 uoo

Std Error of Regression 9R45 ccua

Mean Abs Dev MAD 7940
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KENERGY CORP

200 LOrD FORECAST

MODEL SPECIFICATIONS

RESIDENCILUSE LONGTERITFORECST

Dependent Variable Resiciential Usc

Model Type Econometric

Model Specification

Variable Descri tion Value Standard Err tStatistic Value

NT Interce t 42 105 04 fiR67

RPRCE Residential Pric 931771 1091R54 09 3943

La HDD La of Heatin DeRree Da s 0384 0033 I 1 00O

La CDD La of Cooin Deeree Da s 1154 0072 160 000

PCAP Per Ca ita ncome 0035 0004 101 000i

HDD Ncatin Deree Da s 0389 0033 1 lS 000

CDD Coolins Deeree Days 0812 0072 1 1 000b

Summarv lodel Statistics Predicted s 1ctul

RSquared 07921 4351

AdjustedRSquared 0786755762 x

DurbinWatson Statistic 12b835006

Mean Abs Err NtAPE 61i

l 00

Adjusted Observations 238

Deg of Freedom for Error 231

FStatistic 147
x

ProbFStatistic 0i

Bayesian Information Criterian BIC 936
y

Model Sum of Squares 8926727

Sum of Squared Errors 2342 I 97

Mean Squared Error 1013938 00

Std Error of Regression 10069 0 50 loo0 10 3000 200

Mean Abs Dev MAD 790



KENERGY CORP

200 LOAD FORECAST

MODEL SPECIFCATIONS

SNIALLCOIIERCILCONSUYIERS LONGTERiIFORECST

Dependent Variable Small ConuncrcialCansumers

Model Tpe Fconometric

Model 5pecification

Variable Descri tion Valuc Standard Err tStatistic Value

CONST Iilterce t 10150 64 180 000

Empl Employment 242575 097 3OO OO0

Summar Iodel Statistics Predicted vs Actual

RSyuared 096349879

AdjustedRSquared 096242008

DurbinWatson Statistic 0706142492

Mean Abs Err fRIfPE 034 o

6y00

Adjusted Observations 36

Deg of Freedom for Error 34 s0o

FStatistic 897
600

ProbFStatistic 0

Bayesian Information Criterian BC 688 hFOo

Model Sum of Squares 756525

Sum ofSqiared Errors 28GC0

Mean Squared Error 8429 too

Std Error of Regression 2903 6aUO rno o0 6700 soo tyo 700 700

Mean Abs Dev MAD 295



I

KENERGY CORP

20U LOAD FORECaST

MODEL SPECIFICATIONS

SMLLCOIlERC1LENERGY LONGTERiIFORECIST

Dependent Variable SmallCmmrcialfncrrv

NIodel Type Economtric

tiodel Specitication

Variable Descri tion Value Standard Err tStatistic Value

CONST uterce t 12612422 3678777 03 73074

ncome ncome 867 9472 09 3671

HDD Heatin De ree Da s 16451 3363 49 000

CDD Coolin Deree Davs 1278 621 1 2 l 411

Price Price 76232373 126073 04 6769

D02 ildicator Febnia 1396463 1512246 09 3572

D03 Iidicator viarch 4109871 181 918 23 49

DO Indicator A ril 7670851 267091 29 047

DOS Indicator Ma 1262520 333298 38 Q02

D06 ndicator June 155326b5 386121 40 001

D07 ildicator Jtly 14973573 426f661 3 006

DO8 Iildicator iiust 12377 4075314 31 02

D09 ndicator Se tember 1244922 30379 3 Oj

DIO ndicator October I1102864 28247 39 001

D 1 1 Indicator November 9 l IbS 1 1977293 6 000

D12 Indicator December 30235 1413 1 2 32

Summarv Model Statistics Predicted vs Actual

RSquared 058032988

AdjustedRSquared 0419499 35000

DurbinWatson Statistic 1679403432

Mzan Abs Err MAPE 1079
0

I

Adjusted Obervations 180
K

Deg of Freedom for Error I 64

FStatistic 15

ProbFStatistic 0

Bayesian Information Criterian BIC 3054

Model Sum of Squares 28gE 5
ooUo

Sum of Squared Errors 2081971490949090
Mean Squared Error 1269494811554330 p

Std Error of Regression 356299707 o t0000000 30000000 3000000 000000o sx00000

Mean Abs Dev MAD 197916643
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I

IEADE RURLELECTRIC COOPERATIVE CORPORATI01

2005 LOAD FORECAST

VIODEL SPECIFICATIOVS

RliRLSU7TERCOCIDEiTPEAK DEIavD LOtiGTERIFORECAST

Dependent Variable Rural Summer CP Dcmand

li

Iodel Spcciticati

Variable i I

INT lnterce t 66342 36881 18 10f

RuralkWh kVh Purchased O1964 00136 144 OOU

MaxTemp Maximi1Temperature 758816 3341 21 6 I I

Summarv iodel Statistics Predicted vs Actual

RScuared 0966877

AdjustedRSquared 09476083

DurbinWatson Statistic 084902f31 1
90000

Mean Abs 4 Err MAPE 220

x0000
Adjusted Observation 1

Deg of Freedom for Error 1 1 9
0000FStatistic 119

ProbFStatistic 0 c

Bayesian Infornlation Criterian BIC 1 92 60000 c

Model Sum of Squares 1405909468
Sum of Squared Errors 6216830 50000

Mean Squared Error 592880276 5000o c0000 0000 0000 90000

Std Error of Regression 243491 acrua

Mean Abs Dev MAD 164932
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iEADE RURAL ELECTRCCOOPERAIIVE CORPORATIO

2005 LOAD FORECAST

MODEL SPECFICATIOYS

RURAL VItiTER COICIDEtiT PEAK DEiAD LOtiGTERiFORECAST

Dependent ariable Rural inter CP Dcmand

odelTpe Eccnomtrir

todel Specification

Variable Descri tion Value Standard Err tStatistic Value

iNT nterce t 12003 6097 201 80

Rtiral kWh kWh Ptirchased 086 OO178 14 000

MinTemp Minimlim Temperature 697179 133338 2 00

Summar Iodel Statistics Predicted s lctual

RSquared 97033 13

AdjustedRSquared 09492 142 t 0000 I
DurbinWatsan Statistic 3109701 I S

Mean Abs Err11APE 3b1 100000

yoco

Adjusted Obsrvations 14 3Xt

Deg of Freedom for Error 11 xoboo x

FStatistic l23

ProbFStatistic
70000

Bayesian Information Criterian BIC 1671 0000

Model Sun of Squares 320320191

Sum of Squared Errors 14390441
50000

Mean Squared Error 1308221955 ppop

Std Error of Regression 361694 0 20000 0000 t0000 ri000 l00000 130000

Mean Abs Dev MAD 63766



iEADE RURAL ELECTRIC COOPERATIVE CORPORATI0IV

2005 LOAD FORECr1ST

10DEL SPECIFICTIOrS

RESIDEtiTI1LCOSt1iERS LOGTERViFORECAST

Dependent Variable Rcsidential Consiurs

itodel Type Economctric

Model Specification

Variable Descri tion Value Standard Err tStatistic Value

INT Interce t ZOf62 67 774 000

POP Ioulation R306R2 R I7 00

Summar Iodel Statistics Predicted s 1ct

RSquared 0994294

AdjustedRSquared 09942i663 ppp

DurbinWatson Statistic 01 13063761

11ean Abs r Err titAPE 07

23000

Adjusted Observations l44

Deg of Freedom for Error 142

FStatistic 2472
21

ProbFStatistic 0 0000

Bayesian Tnformation Criterian BIC 1000
19000

Model Sum of Squares 517178824

Sum of Squared Errors 2966998 g000

Mean Squared Error 208943 17000

Std Error of Regression 144 10000 1000 14000 16000 18000 20000 22000 2000 26000

Mean Abs De MAD 12078
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MEADE RURAL ELECIRIC COOPERATIVE CORPORATION

205 LOAD FORECAST

iODEL SPECiFICAT01S

RESIDETILUSE LOGTER11 FORECAST

Dcpendcnt Variablc Rridntial i

Iodel Type Ccnomtric

Vodel Specification

Variable Descri tion Value Standard Err tStatistic Value

CONST interce t 27 fi7 41 001

PCAP Per Ca ita Income 000 0003 17 000

RPRICE Residential EnervPrice 1151 89 13 1995

HDD Heatin De ree Da s 0306 0022 138 000

CDD Coolin Dearee Da s 007 0048 10 000

LaaCDD La of Coolin De ree Da s 0436 003 193 000

LagHDD Lag of Heating Degree Days 0928 0049 191 000

Summarv odel Statistics Predicted vs lctual

RSquared 08741 1446

AdjustedRSquarcd 087091071 2000

DurbinWatson Statistic 20097717

Mean Abs Err MAPE 56 IsOO

1600 i

rldjusted Observations 240

Deg of Freedom for Error 233

FStatistic 2p Ioo

ProbFStatistic 0 000

Bayesian nformation Criterian BIC 857

Model Sum of Squares 7460694

Sum of Squared Errors 1074090 600

Mean Squared Error 460983 400

Std Error of Regression 6790 0 oo loo0 150o zoo0

Ir fiL1T 199

D16



MEADE RURAL ELECRIC COOPERATIVE CORPORATIOIv

2005 LOAD FORECAST

vIODEL SPECIFICATIONS

SVIr1LLCOVIERCILCOStERS LOGTERiFORECST

Dcpcndenta millColnrcilCnun

odcl Tpe Icnimtrir

odel 5pecificatiun

Variable Descri tion Value Standard Err tStatistic alue

INT nterce t 10280 724 01 8869

Em 1 Em lo ment 966 Z390 0 684

D SFIIFT Indicator Reclassification 6949 842 08 4116r

AR1 Autoreressive Parameter 1000 0002 4l l1 000i

1A1 I1 foviAcracParametcr f 1 I 1 f09 19 h14

Summar lodel Statistics Predicted s ctual

RSquared 0998865 24

AdjtstedRSqiared 09988009 000

DtirbinWatson Statistic 946724

Mean Abs Err MAPE 041
1800

Acljusted Observations 299

Deg of Freedom for Error q
1600

FStatistic 647 l4
ProbFStatistic 0

Bayesian Infonnation Criterian BIC 433

Model Sum of Squares 1 S16796 100

Sum oti Squared Errors 20b22

Mean Squared Error 7014 o00

Std Error of Regression R38 0 oo too0 o0 3000 2500

Mean Abs Dev MAD 99
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11EADE RURAL ELECTRIC COOPERATIVE CORPORATION

2005 LOAD FORECAST

NIODEL SPECIFICATIONS

SMALL COVIVIERCIILEtiERGY LONGTERtFORECST

Dependent Variable Small Comnercial Energy

iodel Type Econoinetcic

Iodel Specification

Variable Descri tion Value Standard Err tStatistic Value

CONST Interce t 92326 2179286 27 073

Pnce Price 6232028419 179800896 42 000

D02 Indicator Febnia 156217 13h359 11 236

D03 Indicator March 378882 163539 23 218

D04 indicatorA ril 78046 240668 03 7461

D0 Indicator Ma 69873 29926 02 8L7

D06 Indicator June 284701 34773 08 4l 1

D07 ndicator July 618142 381024 L6 1067

D08 Indicator Au ust 1106771 364376 30 028i

D09 ndicator Se tember 1387286 313632 44 000r

D10 Indicator October 338197 22843 13 1829

D 1 l Indicator November 37281 17617 02 8322

D12 Indicator December 30027 1 Z4247 2 l 14

Income Personal Income 4837 1244 39 001i

HDD Heatin Deree Davs 678 303 Z2 267

CDD Coolin Degree Dars L4R g 33 011

v

RSquared 0943 I 46197

AdjustedRScuared 09379461j4

DurbinWatson Statistic 180898234

Mean Abs Err MAPE 408 t
o

Adjusted Obsenations 180

Deg of Freedom for Error l 64
Li

FStatistic 181

ProbFStatistic 0 10 c I
Bayesian Information Criterian BIC 273

Model Sum of Squares 281E14 2000

Sum of Squared Errors 1695895344093 z000 3000 oc s000 000 000 s000 y000 0000

Mean Squared Error 1034082331764 Tnuusanas

Std Error of Regression 32157154 tai

Mean Abs Dev MAD 24129244

D l 8
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IG RIVERS ELECTRIC CORPORATYON

2005 LOAD FORECAST

NAIVE REQUIREMENTS Actual vs Weather Normalized

Native System Energy
Requirements MWh Peak Demand MW

Weather Weather

Year Month Actual Normalized Actual Normalized

2000 1 325602 328238 577 597

2000 2 282421 288036 524 544

2000 3 280644 287725 479 478

2000 4 257304 260174 445 485

2000 5 275820 276981 537 530

2000 6 306549 309Q81 589 599

2000 7 335281 345807 628 671

2000 8 342741 350380 655 672

2000 9 280776 280735 597 614

2000 10 265165 266056 503 500

2000 11 287417 281670 525 522

2000 12 357781 338608 614 613

2001 1 337798 323973 599 581

2001 2 281314 282788 551 558

2001 3 295918 293770 517 520

2001 4 259829 255205 468 443

2001 5 275848 276143 522 505

2001 6 284122 290985 596 646

2001 7 293917 301974 560 566

2001 8 313456 315688 590 612

2001 9 253185 255629 551 577

2001 10 234470 239367 404 429

2001 11 230816 238227 435 480

2001 12 270534 282229 498 522

2002 1 286566 301521 509 536

2002 2 252384 261981 530 589

2002 3 263365 264747 510 479
2002 4 231008 229959 430 405

2002 5 237951 238814 491 512

2002 6 287888 287532 558 569

2002 7 327130 320584 597 603

2002 8 312941 303888 603 608

2002 9 265173 253960 573 535

2002 10 233586 225152 487 456

2002 11 249854 245869 438 457

2002 12 284707 286013 496 506

2003 1 311458 3I1223 586 584

2003 2 270205 262734 513 498

2003 3 244213 244407 470 465

2003 4 2212I2 229157 406 409

2003 5 219859 232470 401 459

2003 6 240536 262903 536 565

2003 7 297623 319797 552 595

2003 8 301425 3Q8899 584 612

2003 9 241407 249528 496 541

2003 10 225385 238699 379 405

2003 11 233748 244909 451 492

2003 12 280477 293152 478 547

2404 1 301481 302650 539 500

2004 2 269384 265200 497 504

2004 3 244507 246516 442 459

2004 4 221929 226129 424 418

2004 5 256744 2501Z1 499 502

2004 6 272105 267576 546 575

2004 7 292529 305390 604 632

2004 8 278782 300662 561 602

2004 9 256251 272208 520 565

2004 10 228447 235355 395 410

2004 11 237388 245727 420 474

2004 12 299151 301083 562 480
E1
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10 EXECUTIVE SUMMARY NATURAL GAS ENERGY EFFICIENCY

POTENTIAL

This study estimates the maximum achievable cost effective potential for electric
energy and peak demand savings from energyefficiency measures in the

geographic region of Kentucky served by the Big Rivers Electric Corporation
BREC Energyefficiency opportunities typically are physical longlasting
changes to buildings and equipment that result in decreased energy use while
maintaining the same or improved levels of energy service The study shows that
there is significant savings potential in the BREC service area for cost effective
energyefficiency measures that save electricity Capturing the maximum

achievable cost efFective potential for energy efficiency in the BREC service area
would reduce electric energy use by 122 463 GWh annually by 2015 The
magnitude of the potential savings is very comparable to results reported for
recent studies in other States isee Table 14 for the results of other recent
studies Load reductions from load management and demand response

measures which were not anatyzed in this study would be in addition to these
energy efficiency savings Table 11 below provides a summary of the maximum
achievable cost effective energy efficiency potential savings for the BREC

service area by the year 2015

Table 11 Maximum Achievable Cost Effective Electric Energy Efficiency Potential By 2015 in the
Service Area of the Big Rivers Electric Corporation

Maximum Achievable Cost

Effective kWh Savings by 2015
from Electric Energy Efficiency 2015 kWh Sales Percent of Sector

MeasuresPrograms for the Forecast for This 2015 kWh Sales

Sector BREC Service Area Sector Forecast

Residential Sector 277744782 1780266000 156

Commercial and Small
g5475300 854753000 100

Industrial

Large Industrial 99758000 1159630000 86

Total 462978Q82 3794649000 122

The net present savings to BREC for longterm implementation of energy
efficiency programs throughout the BREC service area over the next decade are
39 million The Total Resource Cost benefitcost ratio for the maximum

achievable cost effective potential scenario is 135 Because the overall TRC
benefitcost ratio is relatively low due to BRECs forecast of very low avoided
costs for electricity BRECs preferred strategy for energy efficiency is to provide
an array of information and education to customers about the beneits of

purchasing and installing energy efficiency measures in homes and businesses

1
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11 Study Scope

The objective of the study was to estimate the maximum achievable cost

effective potential for energy conservation and energy efficiency resources over
the tenyear period from 2006 through 2015 in the BREC service area The
definitions used in this study for energy efficiency potential estimates are the
following

Technical potential is defined in this study as the complete penetration of
all measures analyzed in applications where they were deemed

technicalfy feasible from an engineering perspective

Maximum achievable potential is defined as the maximum penetration
of an efficient measure that would be adopted given unlimited funding and
by determining the maximum market penetration that can be achieved
with a concerted sustained campaign involving highly aggressive
programs and market intervention BREC would need to undertake an
extraordinaryeffort to achieve this level of savings The term maximum
refers to efficiency measure penetration and means that the GDS Team
has based our estimates of efficiency potential on the maximum realistic
penetration that can be achieved by 2015 The term maximum does not
apply to other factors used in developing these estimates such as

measures energy savings or measure lives

Mauimum achievable cost effective potential is defined as the potential
for maximum penetration of energy efficient measures that are cost

effective according to the Total Resource Cost test and would be adopted
given unlimited funding and by determining the maximum market

penetration that can be achieved with a concerted sustained campaign
involving highly aggressive programs and market interventions As

demonstrated later tin this report BREC would need to undertake an
extraordinary effort to achieve this level of savings

The main outputs of this study are summary data tables and graphs reporting the
total cumulative maximum achievable cost effective potential for energy

efficiency over the tenyear period and the annual incremental achievable

potential and cumulative potential by year for 2006 through 2015

This study makes use of over 200 existing studies conducted throughout the US
on the potential energy savings and penetration of energy efficiency measures
These other existing studies provided an extensive foundation for estimates of
electric energy savings potential in existing residential commercial and industrial
facilities

2
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BREC has substantially expanded the assessment of electric energy efficiency
potential savings in this new 2005 IRP to include additional energy efficiency
equipment and building practices and to include a detailed assessment of the
maximum achievable cost effective electricity savings potential associated with
aggressive energy efficiency measureprogram implementation over the next
decade in the BREC service area While the prior IRP examined the cost

effectNeness of many energy efficiency measures this new energy efficiency
potential assessment goes further to examine the magnitude of the potential
savings that could be achieved throughout the BREC service area assuming
aggressive implementation of programs over a tenyear period and assuming
unlimited funding The purpose of this analysis was to determine the maximum
achievable kWh and dollar savings that could be achieved under such a

scenario This new energy efficiency analysis also provides a calculation of the
net present value savings to BRECsmembers for the maximum achievable cost
effective energy efficiency potential savings scenario

12 Implementation Costs

Achieving the maximum achievable cost effective energy efficiency savings by
2015 would require programmatic support Programmatic support includes

financial incentives to customers marketing administration planning and

program evaluation activities provided to ensure the delivery of energy efficiency
products and services to consumers

GDS estimates that costs for BREC or its member distribution cooperatives for
program planning administration marketing reporting and evaluation other
program costs would be 25 of efficiency measure incremental costs in the
maximum achievable cost effective energ efficiency scenario Specifically
BREC would need to spend approximately 22 million a year for the next ten
years for staffing marketing and administrative costs plus approximately 4 to 5
mitlion a year for financial incentives to electric consumers in order to achieve the
maximum achievable cost effective potential savings It is clear that to achieve all
of the maximum achievable cost effective savings BREC would have to

undertake extraordinarv steps to add staffing either inhouse staff or

contractors and BREC would have to spend close to 8 million a year to
achieve such results

13 Present Value of Savings and Costs in 2006

The results of this study demonstrate that energyefficiency resources could play
an expanded role in the BREC resource mix over the next decade Table 12

This estimate is based upon data collected by GDS for other electric utilities that have operated
energy efficiency programs

3
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below shows the present value of benefits and costs associated with

implementing the maximum achievable potential energy savings in the BREC
service area The net present savings to BREC for longterm implementation of
energy efficiency programs throughout the BREC service area are 39 million
The Total Resource Cost benefiUcost ratio for the maximum achievable cost

effective potential scenario is 135 It is very important to note that the projected
TRC benefitcost ratio is lower than that found in for states with higher electricity
costs Because BRECs electric avoided costs are very very low compared to
other States energy efficiency programs in the BREC service area typically have
much lower TRC benefitcost ratios than in high cost states in the Northeast
Midwest and the West coast

Table 12 TOTAL RESOURCE COST TEST AND NET PRESENT VALUE SAVINGS FOR THE MAXIMUM

ACHIEVABLE COST EFFECTIVE ELECTRICITY SAVINGS POTENTIAL SCENARIO FOR THE BREC SERVICE
TERRITORY

Column 1 2 3 4 5 6

Present Value

of BREC

Implementation
Present Value Present Value Costs Staffing Total

of Total of Total Marketing Data Resource Cost

Resource Measure Tracking 8 Present Value Net Present TRC
Benefits Incremental Reporting etc Of Total Costs Value savings BenefitCost

2006 Costs 2006 2006 Col 2 Col 3 2006 Ratio

Residerrtial Sector 114Q46771 66283971 16570993 82854964 31191807 138

Commercial Sector 20634487 13270543 3317636 16588179 4046308 124

Industrial Sector 16012307 9517263 2379316 11896579 4115728 135

Total 150693565 89071778 22267944 111339722 39353843 135

Table 12 also provides the Total Resource Cost TRC Test benefitcost ratio for
the overall maximum achievable cost effective portfolio of energy efficiency
measures and the benefitcost ratio by major market sector The Total Resource
Cost TRC Test is a standard benefitcost test used by many of the public
utilities commissions in the US and other organizations to compare the value of
the avoided energy production and power plant construction to the costs of
energyefficiency measures and program activities necessary to deliver them
The value of both energy savings and peak demand reductions are incorporated
into the TRC test

14 Definitions of Beneft Cost Tests

A standard methodology for energy efficiency program cost effectiveness

analysis was published in Califomia in 1983 by the California Public Utilities
Commission and updated in December 1987 and October 2001 lt was based

2
The term present value refers to a mathematical technique used to convert a future stream of

dollars into their equivalent value in todaysdollars
3Califomia Public Utilities Commission and Califomia Energy Commission Standard Practice
Manual Economic Analysis of DemandSide Programs and Projects 1987 and 2001
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on experience wath evaluating conservation and load management programs in
the late 1970s and early 1980s This methodology examines five perspectives

the Total Resource Cost Test

the Participant Test
the Utility Cost Test or Program Administrator Test
the Rate Impact Measure RIM Test
the Societal Cost Test

Table 13 below summarizes the major components of these five benefitcost
tests Examining this table is useful when trying to understand the differences
among the five benefitcost tests

Table 13

Components of Energy Efficiency BenefiUCost Tests

PARTICIPANT RATE IMPACT TOTAL UTILITY COST SOCIETAL

TEST MEASURE RESOURCE TEST TEST

TEST COST TEST

BENEFITS

Reduction in X

Customers

Utili Bill

Incentive Paid X

B Utilit

Any Tax Credit X X
Received

Avoided Supply X X X X
Costs

Avoided X X X

Participant
Costs

Participant X X

Payment to
Util if an

External X
Benefits

COSTS

Utilit Costs X X X X

Participant X X X
Costs

Extemal Costs X

Lost Revenues X
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The five costbenefit tests are defined by the California Standard Practice Manual
as follows

141 The Total Resource Cost Test

The Totai Resource Cost TRC test measures the net costs of a demandside
management or energy efficiency program as a resource option based on the
total costs of the program including both the participants and the utilitys costs

Benefits and Costs The TRC test represents the combination of the effects of a
program on both the customers participating and those not participating in a
program In a sense it is the summation of the benefit and cost terms in the
Participant and the Ratepayer Impact Measure tests where the revenue bill
change and the incentive terms intuitively cancel except for the differences in
net and gross savings

The benefits calculated in the Total Resource Cost Test include the avoided

natural gas supply costs for the periods when there is a gas load reduction as
well as savings of other resources such as electricity and water The avoided
supply costs are calculated using net program savings which are the savings net
of changes in energy use that would have happened in the absence of the
program

The costs in this test are the program costs paid by the utility and the participants
plus any increase in supply costs for periods in which load is increased Thus all
equipment costs installation operation and maintenance cost of removal less
salvage value and administration costs no matter who pays for them are
included in this test Any tax credits are considered a reduction to costs in this
test

142 The Participant Test

The Participant Test is the measure of the quantifiable benefits and costs to
program participants due to participation in a program Since many customers
do not base their decision to participate in a program entirely on quantifiable
variables this test cannot be a complete measure of the benefits and costs of a
program to a customer This test is designed to give an indication as to whether
the program or measure is economically attractive to the customer Benefits
include the participants retail bill savings over time and costs include only the
participantscosts

4Califomia Public Utilities CommissionCalifomia Standard Practice Manual Economic Analysis
of DemandSide Management Programs and Projects October 2001 page 18
51bid page 9
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143 The Rate Impact Measure Test

The Ratepayer Impact Measure RIM Test measures what happens to customer
bills or rates due to changes in utility revenues and operating costs caused by a
program Rates will go down if the change in revenues from the program is
greater than the change in utility costs Conversely rates or bills will go up if
revenues collected after program implementation are less than the total costs
incurred by the ufility in implementing the program This test indicates the

direction and magnitude of the expected change in customer rate levels Thus
this test evaluates an energy efficiency program from the point of view of rate
levels The RIM test is a test of fairness or equity it is not a measure of economic
efficiency

144 The Utility Cost Test

The Utility Cost Test measures the net costs of a demandside management
program as a resource option based on the costs incurred by the utility including
incentive costs and excluding any net costs incurred by the participant The

benefits are similar to the Total Resource Cost Test benefits Costs are defined
more narrowly and only include the utilitys costs This test compares the
utilitys costs for an energy efficiency program to the utilitys avoided costs for
electricity andor gas It is important to remember that the Utility Cost Test
ignores participant costs This means that a measure could pass the Utility Cost
Test but not be cost effective from a more comprehensive perspective

145 The Societal Test

The Societal Cost Test is structurally similar to the Total Resource Cost Test It

goes beyond the TRC test in that it attempts to quantify the change in total
resource costs to society as a whole rather than to only the service territory the
utility and its ratepayers In taking societys perspective the Societal Cost Test
utilizes essentially the same input variables as the TRC test but they are defined
with a broader societal point of view An example of a societal benefit is
reduced emissions of carbon nitrous and sulfur dioxide from electric utility power
plants One example of a societal cost is the incremental cost to the health care
system in the United States for dealing with increased respiratory ailments
asthma etc due to the construction of new power plants that produce
emissions and particulates When calculating the Societal Cost Test benefitcost
ratio future streams of benefits and costs are discounted to the present using a
societal discount rate The avoided costs of natural gas electricity and water
used for the benefitcost analyses in this report are provided in Appendix E

slbid page 17
Ibid page 33
81bid page 27
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15 Definition of Electric Avoided Costs

The avoided electric supply costs for the BREC energy efficiency potential
study consist of the electric supply costs avoided by BREC due to the

implementation of electric energy efFciency programs These avoided supply
costs reflect the electric supply costs avoided by BREC when energy efficiency
programs are implemented These avoided electric system supply costs are
those that would be avoided by BREC due to the implementation of a portfolio of
energy efficiency programs The costs that are avoided depend on the amount
electricity that is saved and when it is saved in peak heating season periods
seasonal or annual etc The avoided costs of electricity natural gas and water
used in this study are provided in Appendix E

Second it is very important to note that the electricity avoided costs used in the
Total Resource Cost TRC Test is not the retail rate for each customer class
While the actual retail rate is used in the calculation of the benefits for the

Participant Test the actual retail rate is not the avoided electric cost used in the
calculation of the Total Resource Cost Test benefits

16 Comparison of Results to Other Gas Savings Potential Studies

Table 14 presents a comparison of the results of this study to other recent
electric potential studies As shown in Table 16 below the potential electricity
savings available in the BREC service territory are very similar to the findings of
these other recent studies

8
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Table 14 Comparison of Potential Electrcity Savings from Recent Studies in Other States
Percent of Total Electricit GWh Sales

Connecticut California Vermont Mass Southwest Geor ia New York Ore on

Sector 22 2011 22 27 202 2015 202 2013
Technical Potential

Residential 21 28 26 33 43 28

Commercial 25 18 37 33 42 32

Industrial 20 15 33 17 22 35

Tota 24 18 33 29 39 31

Maximum Achievable Potential

Residential 17 30 21 32

Commercial 17 32 22 39
Industrial 17 32 15 20

Total 17 13 39 20 34

Maximum Achievable Cost Effective Potential

Residential 13 10 31 9

Commercial 14 10 21 a 10
Industrial 13 9 21 7
Tofa 13 10 24 9

The footnotes to Table 14 are provided below
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1 Vermont and Massachusetts studies reported commercial and industrial sectors together

2 CaliforniasSecret Energy Surplus The Potential For Energy Efficiency Final Report Prepared for The Energy Foundation and The Hewlett Foundation prepared by XENERGY
Inc September 23 2002 Page 33

3 CALIFORNIA STATEWIDE RESIDENTIAL SECTOR ENERGY EFFICIENCY POTENTIAI STUDY Study ID SW063 FINAL REPORT VOLUME 1 OF 2 Prepared for Rafael
Friedmann Project Manager Paciflc Gas 8 Electric Company San Francisco Califomla Principal Investigator F

4 Electric and Economic Impacts of Maximum Achievable Statewide Efficiency Savings 20032012 Results and Analysis Summary Public Review Draft of May 29 2002 prepared
for the Vermont Department of Public Service by Optimal Energy Inc Pages 32 8

5 The Remaining Electric Energy Efflciency Opportunities in Massachusetts Final Report June 7 2001 prepared for Pragram Administrators and Massachusetts Division of Energy
Resources by RLW Analytics Inc and Shel Feldman Management Consulting Page i

6 Southwest Energy Efficiency Project The New Mother Lode The Potentlal for More Efficient Electricity Use in the Southwest Prepared for Hewlett Foundation Energy Series
prepared by Southwest Energy Efficiency Project November 2002 Page ESb It

7 Georgia Environmental Fecilities Authority Assessment of Energy Efficiency Potential in Georgia Final Report prepared by ICF Consulting May 5 2005 Maximum Achievable
shown corresponds to Economic in report and Maximum Achievable Cost Effecti

8 New York State Energy Research and Development Authority Energy Efficiency and Renewable Energy Resource Development Potential in New York State Final Report
prepared by Optimal Energy Inc August 2003 Maximum Achievable shown corresponds to

9 ENERGY EFFICIENCY AND CONSRVATION MEASURE RESOURCE ASSESSMENT FOR THE RESIDENTIAL COMMERCIAL NDUSTRIAL AND AGRICULTURAL SECTORS
Prepared for the Energy Trust of Oregon Inc By Ecotope Inc ACEEE Tellus Institute Inc
January 2003
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20 INTRODUCTION

The main objective of this energy efficiency potential assessment is to assess
and evaluate the potential for achievable and costeffective electric energy
efficiency measures and electricity savings for residential commercial and

industrial customers in the BREC service territory The main outputs of this study
include the following deliverables

A concise fully documented report on the work performed and the results
of the analysis of opportunities for achievable cost effective electric

energy efficiency in BRECsservice territory

An overview of the impacts that energy efficiency measures and programs
can have on electric use in the BREC service territory
A summary of the economic costs and benefits of potential energy

efficiency measures and programs

An assessment of the environmental and other nonenergy benefits of the
maximum achievable cost effective electric energy efficiency options
examined in this study

21 Summary of Approach

A comprehensive discussion of the study methodology is presented in Section 4
GDS first developed estimates of the technical potential and the maximum

achievable potential for electric energy efficiency opportunities for the residential
commercial and industrial sectors in BRECs service territory The GDS analysis
utilized the following models and information

1 an existing electric energy efficiency potential spreadsheet model
2 detailed information relating to the current and potential saturation of

electric energy efficiency measures in the BREC service area and

3 available data on electric energy efficiency measure costs saturations
energy savings and useful lives

The technical potential for electric energy efficiency was based upon calculations
that assume one hundred percent penetration of all energy efficiency measures
analyzed in applications where they were deemed to be technically feasible from
an engineering perspective

The maximum achievable potential for electric energy efficiency was estimated
by determining the maximum penetration of an efficient measure that would be

9

This GDS developed Excel spreadsheet model is used to estimate the energy efficiency
potential for natural gas energy efficiency measures in New Mexico It operates on a PC platform
using the Microsoft Windows operating system is documented and can be followed by a
technician with expertise GDS has provided this model to the study sponsors as a deliverable of
this project

1
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adopted given unlimited funding and by determining the maximum market

penetration that can be achieved with a concerted sustained campaign involving
highly aggressive programs and market intervention

The third level of energy efficiency examined is the maximum achievable cost
effective potential The calculation of the cost effective maximum achievable
potential is based as the term implies on the assumption that energy efficiency
measuresbundles will only be included in BREC electric efficiency programs
when it is cost effective to do so

All cost effectiveness calculations for electric energy efficiency measures and
programs were done using a spreadsheet model that operates in Excel and that
has been approved by regulators in several states

22 Report Organization

The remainder of this report is organized as follows

Section 3 Electric Usage Overview of BREC Electric Sales and Peak

Load Forecast

Section 4 Methodofogy for Determining Energy Savings Potential
Section 5 Electric Energy Efficiency Potential Residential Sector

Section 6 Electric Energy Efficiency Potential Commercial Sector

Section 7 Electric Energy Efficiency Potentia Industrial Sector

Section 8 Environmental and Other NonEnergy Benefits of Electric
Energy Efficiency Programs
Section 9 Summary of Findings

i
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30 CHARACTERIZATION OF CUSTOMER BASE ELECTRIC USAGE
AND EXISTING ENERGY EFFICIENCY PROGRAMS IN THE BREC

SERVICE TERRITORY

31 Overview of Big Rivers Service Area

The Big Rivers Electric Corporation is an electric generation and transmission
cooperative supplying the wholesale power needs of its three member

cooperatives and marketing power to nonmember utilities and power markets
These members provide retait electric power and energy to industrial residential
and commercial customers in portions of 22 western Kentucky counties For the
purposes of this energy efficiency potential report all references made to Big
Rivers service territory is to the 22 counties served by the three member

cooperatives Headquartered in Henderson Kentucky Big Rivers is dedicated to
the following

Providing reliable wholesale energy to its three member cooperative
owners who serve approximately 106000 customers in the

Commonwealth of Kentucky
Marketing reliable energy to surrounding utilities
Protecting the environment through detailed planning
Inhouse design and construction of transmission and substation facilities
Adding value to the customer through conservative measures

The distribution electric cooperatives that belong to Big Rivers are the following
Jackson Purchase Energy Corporation JPEC
Kenergy Corp Kenergy
Meade County Rural Electric Cooperative Corporation MCRECC

There are 22 counties included in the Big Rivers service area Listed below are
the counties in Kentucky served by each member distribution cooperative

JPEC Ballard Carlisle Graves Livingston Marshall and McCracken
Kenergy Breckinridge Daviess Caldwell Crittenden Hancock

Henderson Hopkins Livingston Lyon McLean
Muhlenberg Ohio Union and Webster

MCRECC Breckinridge Grayson Hancock Hardin Meade and Ohio

13
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32 BREC Service Area Map

ti
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33 EconomicDemographic Characteristics of the Service Area

The total population of the Big Rivers service area is 639746 persons

Population in the past ten years has grown 05 per year in the region The

gender split is 512 female and 488 male The summary below shows
gender statistics for the counties that Big Rivers serves Kentucky and the

United States

Table 31 Gender Distribution

Gender Big Rivers Kentucky US

Male 488 490 492

Female 512 510 508

The majority of the population in the BREC service area falls in the 2044 years
337of age range The median age for the region is 395 years

Table 32 Age Distribution

Age Big Rivers Kentucky US

Under 20 247 252a 278

2044 337 365 358

564 270 258 241

65 146 125 123

Median Age 395 375 361

10

This population estimate is higher than the total population value in the 2005 Load Foreca
which is weighted to refq l
Firs 204 n
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The ethnicity of the population is predominantly white 93 National state and
local statistics are found below

Table 33 Ethnicity Distribution

Ethnicity Big Rivers Kentucky US

hite 931 894 681

Bfack 50 76 125

Native American 02 02a 08

sian and Pacfic Islander 04 10r6 46

Hispanic 13 2 14

The Big Rivers service area
Covers approximately8000 square miles
Contains88substations

Utilizes just under2000 miles of transmission lines
Has 7 surrounding utilities
Serves 106000 customers in 22 counties

According to the estimates from the US Census in 2003 the five largest cities
and their population counts in the Big Rivers service territory are the following

Table 34 Lar est Cities

In the Senrice Area

Owensboro KY 54312

Henderson KY 27468

Paducah KY 25565

Elizabethtown KY 23239

Radcliff KY 218

Outside the Service Area

Louisville KY 248762

Evansville IN 121582

Bowtin Green KY 50663

The population density in the Big Rivers service area is approximately 80
persons per square mile This is less than the state population density which is
about 1025 persons per square mile

It is estimated thaf the proportion of singlefamily homes is 869 and the
proportion of mulfifamily homes is 131 within the service area Average

2005 Big Rivers Load Forecast
12
wwwcensusQOv

13
GDS estimate using8000 square miles and 640000 for popuation
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household income for the counties served by Big Rivers is 58986 which is
lower than both the total state and national averages The following table
presents a distribution of household incomes for the area served by Big Rivers as
well as for Kentucky and the entire US

Table 35 Average Household Income

Income Range Big Rivers Kentucky US

9999 or less 124 130 90

10000 19999 160 152 119

20000 29999 147 144 124

30000 44999 195 184 176

45000 59999 146 139 145

60000 74999 97 94 109

75000 99999 746 81 108

100000 124999 27 34 55

125000 149000 11 15 26

150000 199999 08 13 23

200000 or more 11 15 25

verage Income 58986 66591 85383

The majority of the population in the Big Rivers service area is employed by
careers in the services retail trade and manufacturing industries The following
table presents a distribution of employment for the counties served by Big Rivers
the state of Kentucky and the US

Table 36 Area of Employment Distribution

Description Big Rivers Kentucky US

Farm 65 46 18

Other Agricultural 13 13 13

Mining 14 09 00

Construction 70 59 57

Manufacturing 151 136 107

ransport Comm and Public Utilities 48 56 50

olesale Trade 36 40 44

Retail Trade 175 167 161

Fnance nsurance and Real Estate 45 58 80

ervices 251 266 327

Federal Civilian Govemment 080 15 16

Federat Military Government 06 21 12

State and Local Govemment 118 115 110

14
ESRI
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34 Latest Forecast of kWh Sales and Peak Demand

This latest BREC load forecast was completed in July 2005 and updates the prior
load forecast that was completed in July 2003 The forecast contains

projections of energy and demand requirements for the 20052019 forecast
horizon High and low range forecast scenarios were developed to address
uncertainties regarding the factors expected to influence energy consumption in
the future

The July 2005 forecast shows that total system native energy and peak demand
requirements are projected to increase at average compound rates of 16 and
15 respectively from 2004 through 2019 Growth in system requirements is
projected to be conservafive as requirements for direct serve customers which
comprise approximately 32 of total system energy sales have been held

constant throughout the forecast period Rural system energy and peak demand
requirements which are represented as total system requirements less those
associated with directserve customers are projected to increase at an average
rate of22 and 21 respectively over the same period

The forecast is summarized in Tables 37 and 38 on the following page The
primary influences on longterm growth in BREC electric system requirements
over the forecast period will continue to be growth in rural system requirements
which is primarily a function of growth in number of customers and changes in
industrial activity Industrial sales have declined in recent years due to economic
conditions and the development of a cogeneration site by Weyerhauser When

combined with rural system sales which have increased over the same period
total system sales growth has been low Over the forecast horizon industrial
sales are projected to stay relatively level and residential sales are expected to
grow at22 annually resulting in overall system growth of 16 per year

Big Rivers Electric Corporation 2005 Load Forecast Juty 2005 113 pages Prepared by GDS
Associates for BREC

Based on weather normalized values for 2005 and 2019

17
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Table 37

Load Forecast Summary

Total System Rural System
Energy Peak Energy Peak

Requirements Demand Requirements Demand

Year Consumers MWH CP k MWH CP kW

1994 87256 7721677 1189000 1571482 352635

1999 98168 3532841 663890 1921792 475416

2004 106414 3158698 604155 2133190 476409

2009 114383 3519951 675440 2485739 536630

2014 123516 37fi7931 728343 2737034 589533

2019 133462 4054080 789356 3027093 650546

Table 38

Load Forecast Average Annual Growth Rates

Description 20042009 20042019

Total Native System Energy Requirements 18 16

Total Native System Peak Demand CP 13 15

Rural System Energy Requirements 26 22

Rural System Peak Demand CP 24 21

Residential Energy Sales 21 22

Residential Consumers 13 14

Small Commercial 8 Industrial Energy Sales 32 21

Small Commeraal Industrial Energy Consumers 24 22

Large Industrial Direct Serve Energy Sales 03 01

Large fndustrial Direct Serve Consumers 00 00

Irrigation Sales 00 000

Public Street Lighting Sales 20 18

35 Existing Member Cooperative DemandSide Programs

Kenergy
Kenergy offers educationa and informative brochures magazine articles and
television and radio commercials relating to energy efficiency topics The ground
source heat pump continues to be the central HVAC technology promoted

18
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Energy Resource Conservation Loans at 5 percent interest are available from
Kenergy to qualifying customers installing a geothermal system in their existing
homes This offer is not available for new construction The loans may finance up
to 100 percent of the installation cost and may be amortized for up to 60 months
Kenergy publishes advertisements in newspapers and magazines that describe
their 5 financing for installations in existing homes for geothermal energy

systems Informative pamphlets and magazine articles are used by Kenergy to
educate customers on the energy savings gained by installing a geothermal
system

Following are annual operating cost estimates and efficiencies for different types
of heating and cooling equipment in an averagesize home approximately 1500
square feet Resistance heat includes baseboards ceiling cable and electric
furnace Propane based on 191 per gallon 40 yearly tank rental Natural gas
based on 124 per CCF

s ANNUAL HEATING COOLING OPERATING COSTS
kv

x Resistance Heat 81605

Propane Heat 80 Efficient 96752 F
x

Natural Gas 60516

10 SEER Heat Pump 59458
s

12 SEER Heat Pump 50603 f
x

s

i 14 SEE Heat Pump 44062
F a ov

Geothermal 32256

Kenergy is not currently conducting any load management programs

Jackson Purchase Energy Corporation
JPEC provides similar informational articles and brochures for their members
One publication that they distribute is the Energy Savers Tips on Saving Energy

Money at Home which is a brochure that compiles ideas and measures that
will help reduce energy usage and save money for members Magazine articles
are also posted on the cooperativesweb site with ideas on how to save energy
for example by providing shade trees around a home to reduce peak air
conditioning loads The JPEC web site provides the following additional links

a link to the electronic copy of the Energy Savers pamphlet
a link to the Department of Energys Home Energy Saver Web Site A
cooperative member can go to that web site and obtain detailed

information on energy use for their home and how to reduce their energy
usage A cooperative member can even customize the information for
their specific type of home

19
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JPEC provides cash incentives for high efficiency heat pumps in new and

existing residential homes JPEC is not currently conducting any load

management programs JPEC provides free caulk to its member consumers in
efforts to help consumers maintain adequate insulation of their homes

Meade County Rural Electric Cooperative Corporation
MCRECC provides energy efficiency informational brochures on geothermal
heating and cooling systems and also publishes articles relating to energy
efficiency tips in Kentucky Living magazine The articles suggest ways to save on
cooling costs during the summer and save on heating costs during the winter
Radio advertisements are also a way of educating their consumers about energy
efficiency topics Advertisements are also used to increase awareness of water
and energy conservation issues such as leaking faucets and to increase

awareness of energy efficiency measures that can be used to save money on
heating and cooling bills while still making the home comfortable

MCRECC offers the All Seasons Comfort Home program to a cooperative
member that is building a new home The program provides recommended
proven standards for insulation energysaving features and assistance in the
selection and installation of high efficiency heat pumps and geothermal heating
and cooling systems MCRECC provides information to members on the most
efficient and economical heating and cooling system equipment MCRECC is not
currently conducting any load management programs

The energy efficiency initiatives offered by Big Rivers member system
distribution cooperatives are summarized below in Table310

Table 310 Summary Of Existing Energy Efficiency Initiatives Offered By
Big Rivers Electric Corporation And Its Distribution Cooperative Members

Kenergy
Kentucky Living Magazine Monthly magazine to all customers focus

articles on energy efficiency for the home and business and 4 page insert
from local cooperative detailing programs safety and customer service
DOE Pamphlet Energy Savers Tips on Saving Energy Money at Home
Heat Pump Programs Incentives Programs 5 financing for Ground
Source Heat Pumps for up to 5 years
CI News Quarterly magazine to commercial and industrial customers
focus on energy related topics including conservation and efficiency
improvements
Energy Efficiency Informational Brochures Geothermal Heating and Cooling

The Answer to Comfortable and Affordable Living
Distribution of compact fluorescent bulbs to customers attending annual

meeting

20
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Incentives Programs
o Touchstone Energy Home
o Water Heater Replacement
o Addon Heat Pump
Heat Loss Gain analysis for HVAC contractors
Web Site Information and Links

o Geothermal Heat Pump Systems
o USDOE Energy Saving Tips for Consumers
o USDOE Home Energy Audit
o Commercial Building Energy Checklist
Energy Audits As Needed
o Commerciallndustria

o Residential

News Paper Advertising
o Safety
o Energy Efficiency

Jackson Purchase Energy
DOE Pamphlet Energy Savers Tips on Saving Energy Money at Home
Customer Newsletter Plugged In Focus articles include energy efficiency
safety information and customer service
Cl News Quarterly magazine to commercial and industrial customers
focus on energy reated topics including conservation and efficiency
improvements
Pamphlet Keep An Eye On That Thermostat
Pamphlet How much will this light bulb save you
Distribution of compact fluorescent bulbs to customers attending annual

meeting
Incentives Programs

Touchstone Energy Home
Water Heater Replacement
Addon Heat Pump

Web Site Information and Links

USDOE Energy Saving Tips for Consumers
USDOE Home Energy Audit

Energy Audits As Needed
Commercial Industrial

Residential

News Paper Advertising
Safety
Energy Efficiency

Energy Efficiency Training for Employees
Basic Employees with limited customer contact receive training in

energy cost and efficiencies
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Advanced Employees with extensive customer contact receive in

addition to the basic course Training includes additional training in

HVAC water heating lighting building envelope and construction

techniques who in turn will provide that guidance to customers

Meade County RECC
DOE Pamphlet Energy Savers Tips on Saving Energy Money at Home
Cl News Quarterly magazine to commercial and industrial customers
focus on energy related topics including conservation and efficiency
improvements
Kentucky Living Magazine Monthly magazine to all customers focus

articles on energy efficiency for the home and business and 4 page insert
from local cooperative detailing programs safety and customer service
Brochure Planting Trees to Save Mone
Distribution of compact fluorescent bulbs to customers attending annual

meeting
Web Site Information and Links

Geothermal Heat Pump Systems
USDOE Energy Saving Tips for Consumers
USDOE Home Energy Audit
Commercia Buitding Energy Checklist

Energy Audits As Needed
Commerciallndustrial

Residential

News Paper Advertising
Safety
Energy Efficiency

Energy Efficiency Training for Employees
Basic Employees with limited customer contact receive training in energy
cost and efficiencies
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40 Overall Approach To Assess Achievable Potential for Energy
Efficiency Measures

This section of the report presents an overview of the approach and methodology
that was used to determine the maximum achievable costeffective potential for
electric energy efficiency measures in the service territory of BREC The three

key calculations that have been undertaken to complete this assessment are
described below Following the descriptions the three stages of potential energy
savings are shown graphically in a Venn diagram in Figure 41

The first step was to estimate the technical potential for electric energy efficiency
savings in the BREC service territory Technical potential is defined as the
complete penetration of all measures analyzed in applications where they are
deemed to be technically feasible from an engineering perspective The total
technical potential for electric energy efficiency for each sector was developed
from estimates of the technical potential of individual energy efficiency measures
appficable to each sector energy efficient space heating energy efficient water
heating etc For each energy efficiency measure GDS calculated the electricity
savings that could be captured if 100 percent of inefficient electric appliances and
equipment were replaced instantaneously where they are deemed to be

technically feasible

The second step was to estimate the maximum achievable efficiency potential
Maximum achievable potential is defined as the maximum penetration of an
efficient measure that would be adopted given unlimited funding and by
determining the maximum market penetration that can be achieved with a

concerted sustained campaign involving highly aggressive programs and market
intervention over the next decade The term maximum refers to efficiency
measure penetration and means that the GDS Team based its estimates of
efficiency potential on the maximum realistic penetration that can be achieved
For similar studies recently completed by GDS in Connecticut Florida Utah and
New Mexico GDS selected a longterm over ten years maximum achievable
penetration rate of 80 percent for all sectors GDS has conducted additional
secondary research on electric energy efficiency programs and determined that
this longterm 80 percent penetration estimate is also applicable to this study

The third step in this study was to estimate the maximum achievable cost
effective potential The maximum achievable cost effective potential is

defined as the potential for maximum penetration of energy efficient measures
that are cost effecfive according to the Total Resource Cost TRC test TRC
benefitcost ratio of 10 or greater and would be adopted given unlimited

funding and by determining the maximum market peneration that can be

achieved with a concerted sustained campaign involving highly aggressive
programs and market interventions over the next decade To develop the cost
effective achievable potential the GDS Team only retained those electric energy
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efficiency measures in the analysis that were found to be cost effective

according to the Total Resource Cost Test based on the individual measure
cost effective analyses conducted in this Study Energy efficiency measures that
are not cost effective were excluded from the estimate of cost effective

achievable electric energy efficiency potential Figure 41 below shows these

three stages of the electric energy savings potential

Figure 41 Venn Diagram of the Stages of Energy Savings Potential

Maximum Maximum
Technical Achievable Achievable
Potential potential Cost

Effective

Potential

41 Overview of N1ethodoog

Our analytical approach began with a careful assessment of the existing ievel
electric energy efficiency that has already been accomplished in the BRE

service territory For each electric energy efficiency measure this analys
assessed how much energy efficiency has already been accomplished as well c
the remaining potential for energy efficiency savings for a particular electric er
use For example if 100 percent of the homes in the BREC service territory h
electric lighting and 30 percent of light bulbs were already high efficiency
compact fluorescent bulbs CFLs then the remaining potential for energy

efficiency savings is the 70 percent of light bulbs in the residential sector that are
not already high efficiency bulbs

The general methodology used for estimating the potential for electric energy
efficiency in the residential commerci

service area included the following steps

1 Identification of data sources for electric energy efficiency measures
2 Identification of electric energy efficiency measures to be included in the

assessment

3 Determination of the characteristics of each energy efficiency measure
including its incremental cost energy savings operations and

maintenance savings current saturation and useful life
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4 Calculation of initial costeffectiveness screening metrics eg the total
resource cost TRC benefit cost ratio and sorting of ineasures from least
cost to highest cost

5 Collection and analysis where data was available of the baseline and
forecasted characteristics of the electric end use markets including
electric equipment saturation levels and consumption by market segment
and end use over the forecast period

6 Integration of ineasure characteristics and baseline data to produce
estimates of cumulative costs and savings across all measures supply
curves

7 Determination of the cumulative technical and maximum achievable

potentials using suppl curves
8 Determination of the annual maximum achievable cost effective potential

for electricity savings over the forecast period

A key element in this approach is the use of energy efficiency supply curves The
advantage of using an energy efficiency supply curve is that it provides a clear
easytounderstand framework for summarizing a variety of complex information
about energy efficiency technologies their costs and the potential for energy
savings Properly constructed an energyefficiency supply curve avoids the
double counting of energy savings across measures by accounting for

interactions befinreen measures The supply curve also provides a simplified
framework to compare the costs of electric energy efficiency measures with the
costs of electric energy supply resources

The supply curve is typically built up across individual measures that are applied
to specific basecase practices or technologies by market segment Measures
are sorted on a feastcost basis and total savings are calculated incrementally
with respect to measures that precede them Supply curves typically but not
always end up reflecting diminishing returns ie costs increase rapidly and
savings decrease significantly at the end of the curve There are a number of

other advantages and limitations of energyefficiency supply curves see for
example Rufo 2003

42 General Methodological Approach

This section describes the calculations used to estimate the natural gas energy
efficiency potential in the residential commercial and industrial sectors There is
a core equation shown in Table 42 used to estimate the technical potenfial for
each individual electric efficiency measure and it is essentially the same for each

17
Rufo Michael 2003 Attachment VDeveping Greenhouse Mitigation SuppyCurves for In

State Sources Climate Change Researcf Development and Demonstration Plan prepared for
the Califomia Energy Commission Public Interest Energy Research Program P5003025FAV
Aprilhttpwvvwenergycagovpierreports50003025fshtml
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sector However for the residential sector the equation is applied toabottom
up approach where the equation inputs are displayed in terms of the number of
homes or the number of high efficiency units eg compact fluorescent light
bulbs high efficiency air conditioning systems programmable thermostats etc
For the commercial and industrial CI sectorsatopdownn approach was
used for developing the technical potential estimates In this case the data is

displaed in terms of energy rather than number of units or square feet of floor
area Furthermore due to the lack of readily available equipment saturation
and electric end use data in the commercial sector the energy savings potential
estimates for the BREC commercial sector were based upon savings estimates
from similar studies conducted recently in other States

421 Core Equation for Estimating Technical Potential

The core equation used to calculate the electric energy efficiency technical
potential for each individual efficiency measure for the residential and industrial
sectors is shown below in Table 42

Table 42 Core Equation

Total
Base Case

Number of Equipment
Technical Residential

End Use

Potential Households ntensity
of X annual X

Base Case
X Remaining X

Convertible
X Savings

Efficient ClTotal kWh use Factor Factor Factor Factor

Measure End Use per
Dth by home

segmentJ
C1NAJ

where

Number of Households is the number of residenfial electric customers in

the market segment Residential only

Total end use decatherms by segmentj is the forecasted level of

electric gas sales for a given enduse eg space heating in a CI
market segment eg office buildings Industrial only

Basecase equipment end use intensity is the electricity used per
customer per year by each basecase technology in each market

segment This is the consumption of the electric energy using equipment
that the efficient technology replaces or affects For example if the

It is important to note that squarefoot based saturation assumptions cannot be applied to
energy use values without taking into account differences in energy intensity eg an area
covered by a unit heater may represent finro percent of floor space but a larger percent of space
heating energy in the building because it is likely to be less efficent than the main heating plant
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efficient measure were a high efFciency light bulb CFL the base end use
intensity would be the annual kWh use per bulb per household associated
with an incandescent light bulb that provides equivalent lumens

Residential only

Base Case factor is the fraction of the end use electric energy that is
applicable for the efficient technology in a given market segment For
example for residential lighting this would be the fraction of all residential
electric customers that have electric lighting in their household

Remaining factor is the fraction of applicable dwelling units that have not
yet been converted to the efficient electric energy efficiency measure that
is one minus the fraction of households that already have the energy
efficiency measure installed

Convertible factor is the fraction of the applicable dwelling units that is
technically feasible for conversion to the efficient technology from an
engineering perspective eg it may not be possible to install CFLs in all
light sockets in a home because they may not fit

Savings factor is the percentage reduction in electricity consumption
resulting from application of theecient technology

Technical electric energy efficiency savings potential was calculated in finro steps
In the first step all measures are treated independently that is the savings of
each measure are not reduced or otherwise adjusted for overlap between

competing or synergistic measures By treating measures independently their
relative economics are analyzed without making assumptions about the order or
combinations in which they might be implemented in customer buildings
However the total technical potential across measures cannot be estimated by
summing the individual measure potentials directly because some savings would
be doublecounted For example the savings from a weatherization measure
such as lowe ENERGY STAR windows are partially dependent on other
measures that affect the efficiency of the system being used to cool or heat the
building such as highefficiency gas fumaces or high efficiency air conditioning
systems the more efficient the gas fumace or electric air conditioner the less
energy saved from the Iowe ENERGY STAR windows

Due to the unique nature of industrial customers the approach to develop
savings potential for this sector is generally done on an industrial subsector eg
Food Paper Petroleum Agrieulture etc basis GDS used data provided by
BREC on their largest eighteen industrial customers to develop the estimates of
the industrial sector electricity savings potential
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For the residential and commercial sectors the GDS Team addressed the new
construction market separately In the residential sector detailed savings
estimates for the ENERGY STAR Homes Plus program were used as a basis
for determining electricity savings for this potential program in the BREC service
territory

422 Rates of Implementation for Energy Efficiency Measures

For new construction energy efficiency measures can be implemented when
each new home or building is constructed thus the rate of availability is a direct
function of the rate of new construction For existing buildings determining the
annual rate of availability of savings is more complex Energy efficiency potential
in the existing stock of buildings can be captured over time through two principal
processes

1 as equipment replacements are made normally in the market when a
piece of equipment is at the end of its useful life we refer to this as the
marketdriven case and

2 at any time in the life of the equipment or building which we refer to as the
retrofit case

Marketdriven measures are generally characterized by incremental measure
costs and savings eg the incremental costs and savings of a highefficiency
versus a standard efficiency natural gas furrace whereas retrofit measures are
generally characterized by full costs and savings eg the full costs and savings
associated with retrofitting ceiling insulation into an existing attic A specialized
retrofit case is often referred to as early replacement This refers to a piece of
equipment whose replacement is accelerated by several years as compared to
the marketdriven assumption for the purpose of capturing energy savings
earlier than they would otherwise occur

For the market driven measures we assumed that existing equipment will be
replaced with high efficiency equipment at the time a consumer is shopping for a
new appliance or other energy using equipment or if the consumer is in the
process of building or remodeling Using this assumption equipment that needs
to be replaced replaced on burnout in a given year is eligible to be upgraded to
higheciency equipment For the retrofit measures savings can theoretically be
captured at any fime however in practice it takes many years to retrofit an entire
stock of buildings even with the most aggressive of efficiency programs

423 Development of Maximum Achievable Cost Effective

Potential Estimates for Energy Efficiency

To develop the maximum achievable cost effective potential for electric

energy efficiency energy efficiency measures that were found to be cost

28



MAXIMUM ACHIEVABLE COST EFFECTIVE POTENTIAL FOR ELECTRIC
ENERGY EFFICIENCY IN THE BREC TERRITORY

FIIVAL REPORT November 10 2005

effective according to the Total Resource Cost Test were retained in the energy
efficiency supply curves Electric energy efficiency measures that were not cost
effective were excluded from the estimate of maximum achievable cost effective

energy efficiency potential

424 FreeRidership and FreeDriver Issues

Freeriders are defined as participants in an energy efficiency program who
would have undertaken the energyefficiency measure or improvement in the
absence of a program or in the absence of a monetary incentive Freedrivers are
those who adopt an energy efficient product or service because of the

intervention but are difficult to identify either because they do not collect an
incentive or they do not remember or are not aware of exposure to the

intervention GDS has not included the impact of freedrivers in this study

The issue of freeridership is important In summary freeriders are accounted
for through the electric energy and peak demand forecast provided by BREC
This electric kWh sales forecast already includes the impacts of naturally
occurring energy efficiency incfuding impacts from vintaging of electric

appliances electric price impacts and electric appliance efficiency standards
Because naturally occurring energy savings are already reflected in the electricity
sales forecast used in this study these electric savings will not be available to be
saved again through the GDS energy efficiency supply curve analysis GDS used
this process to ensure fhat there is no doublecounting of energy efficiency
savings This technical methodology for accounting for freeriders is consistent
with the standard practice used in other recent technical potential studies such
as those conducted in California Connecticuf Florida Idaho New Mexico and
Utah

43 Basis for Long Term 11Aaximum Market Penetration Rate for
High Efficiency Equipment and Building Practices

This section explains the basis used in this study for the maximum achievable
penetration rate that cost effective electric energy efficiency programs can attain
over the longterm ten years with welldesigned programs and unlimited

funding GDS is using a maximum achievable penetration rate of 80 percent by
2015 for BRECsresidential commercial and industrial sectors

The maximum achievable natural gas energy efficiency potential for BRECs
residential commercial and industrial secors is a subset of the technical

potential estimates The term maximum refers to efficiency measure

penetration and means that the GDS Team has based the estimates of

19
Pacific Gas and Electric Company A Framework for Planning and Assessing Publicly Funded

Energy Efficiency Prograrns Study ID PGESW040 March 1 2001
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efficiency potentia on the maximum realistic penetration that can be achieved by
2015 ten years from now The term maximum does not apply to other factors
used in developing these estimates such as measure costs measure energy
savings or measure lives

The maximum achievabfe potential estimate for energy efficiency defines the
upper limit of savings from market interventions For each sector the GDS Team
developed the initial year 2006 and terminal year 2015 penetration rate that is
likely to be achieved over the long term for groups of ineasures space heating
equipment water heating equipment etc by end use for the naturally occurring
scenario and the aggressive programs and unlimited funding scenario GDS
reviewed maximum penetration forecasts from other recent energy efficiency
technical potential studies actual penetration experience for natural gas energy
efficiency programs operated by energy efficiency organizations Pacific Gas and
Electric KeySpan Energy Delivery NEEP NYSERDA NEEA BPA Focus on
Energy other gas utilities etc and penetration data from other sources

program evaluation reports market progress reports etc to estimate terminal
penetration rates in 2015 for the maximum achievable scenario In addition the
GDS Team conducted a survey of nationally recognized energy efficiency
experts requesting their estimate of the maximum achievable penetration rate
over the longterm for a state or region assuming implementation of aggressive
programs and assuming unlimited funding The terminal year 2015 penetration
estimates used by GDS for use in this study for BREC are based on the

information gathered through this process Based on a thorough review of all of
this information GDS used a maximum achievable penetration rate of 80

percent by 2015 for BRECsresidential commercial and industrial sectors

431 Examples of US Efficiency Programs with High Market
Penetration

GDS collected information on energy efficiency programs conducted during the
past three decades where high penetration has been achieved Examples of
seven such programs are listed below

1 In the State of Wisconsin a natural gas energy efficiency program to
promote high efficiency gas furnaces attained a penetration rate of over 90
percent

2 KeySpan Energy Deliverys high efficiency residentiaf furnace program
has achieved a market share of approximately 70 percent over seven
years 19972004

20
Hewitt David C The Elements of Sustainabilit paper presented at the 2000 ACEEE

Summer Study on Energy Efficiency in Buildings Washington American Council for an Energy
Efficient Economy Pages61796190 The Wisconsin fumaces case study data can be found on
pages61856186
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3 The Residential MultifamilyLowIncome Program administered by
Efficiency Vermont achieved a market share of over 90 percent for new
construction and nearly 30 percent for existing housing

4 The Northwest Energy Efficiency Alliance reported that the market share
of ENERGY STAR windows in the Northwest reached 75 percent by mid
2002 and is continuing to increase

5 Vermont Gas Systems reported that 68 percent of new homes in their
service territory were ENERGY STAR Homes in 2002

6 Gaz Metro in Quebec reported that the national market share of high
efficiency fur in Canada has reached 40 percent due to years of
energy efficiency programs

7 Residential weatherization and insulation programs implemented by
electric and gas utilities in New England have achieved high participation
rates

GDS finds that the actual market penetration experience from electric and gas
energy efficiency programs in other States is useful and pertinent information that
should be used as a basis for developing longterm market penetration estimates
for electric energy efficiency programs in the BREC service territory In addition
recent natural gas technical potential studies in California Connecticut Florida
New Mexico and Utah also used a maximum achievable penetration rate of 80
percent

432 Lessons Learred from ArrericasLeading Efficiency
Programs

GDS also reviewed program participation and penetration data included in

ACEEEsMarch 2003 report on Americas leading energy efficiency programs
The information presented in this ACEEE report clearly demonstrates the wide
range of highquality energy efficiency programs that are being offered in various
areas of the United States today A common characteristic of the programs
profiled in this ACEEE report is their success in reaching customers with their
messages and changing behavior whether regarding purchasing of new

appliances designing new office buildings or operating existing buildings

21
ACEEE AmericasBest Natural Gas Energy Efficiency Programs 2003
York Dan Kushler Martin AmericasBest Profiles of Americas Leading Energy Efficiency

Programs published by the American Council for an Energy Efficient Economy March 2003
Report Number UO32
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50 RESIDENTIAL SECTOR ELECTRIC EFFICIENCY POTENTIAL

This section of the report presents the estimates of electric technical maximum
achievable and maximum achievable cost effective energy efficiency potential for
the existing and new construction market segments of the residential sector in
the BREC service territory According to this analysis there is still a large
remaining potential for electric energy efficiency savings in this sector Table 51
below summarizes the technical maximum achievable and maximum

achievable cost effective savings potential by the year 2015

Table 51 Summary of Residential Electric Energy EfFiciency Savings Potential in BREC
Service Territory

Estimated Cumulative Savings in 2015 as a Percent o
Annual Savings by 2015 Total 2015 Residential Sector

kWh Electricity Sales

Technical Potential 462490556 260

Maximum Achievable Potential 312355072 175

Maximum Achievable Cost
277744782 156

Effective Potential

The maximum achievable cost effective potential in the residential sector is

277745 mWh or 156 percent of the BREC residential kWh sales forecast in
2015

51 Residential Sector Electric Energy Efficiency Programs

Twentyfour residential electric energy efficiency programs or measures were
included in the analysis for the residential sector The set of electric energy
efficiency measures considered was prescreened to only include those

measures that are currently commercially available Thus emerging technologies
were not included in the analysis Tables 52 53 and 54 below list the

residential sector electric energy efficiency programs or measures included in the
technicaf maximum achievable and maximum achievable cost effective potentiaf
analyses

In this report we also present the technical achievable potential results in the
form of electric supply curves The supply curve for electric energy efficiency
savings is shown in Figure 51 below This analysis is based on BRECs most
recent residential electc sales forecast for the years 2006 to 2015 Energy
efficiency measures were analyzed for the most important electric consuming
end uses space heating water heating refrigeration and lighting
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Table r2 Total Cumulative Annual Maximum Technical Potential kWh Savings for Electric Energy EfFiciency In
the BREC Service Temtory By 2015

Residential Sector Market Driven and Retrofit Savin s

1 2 3 4 5

easure

Measure Description SingleFamily MultiFamily Total

1 CFL Replacing Incandescent for 27 hrsday
g3548202 14652128 108200330

2 CFL Torchiere Halo en 3208961 502608 3711570
3 CFL Torchiere Incandescent 967782 151580 1119362
4 ES Sin le Room AC 3737987 585468 4323455
5 ES FreezerTo Refri erator 51557193 8075223 59632416

6 ES Sideb Side Refri erator 21655248 3391786 25047033
7 ES U ri ht Freezer 1829434 286538 2115972
8 ES Chest Freezer 594443 93106 687549
9 ES BuiltIn Dishwasher 5160892 808333 5969225

ES Washing Machine with Electric Clothes
D er and Electric Water Heater 7348325 1150942 8499267

11 ES Washing Machine with Electric Clothes
D r and Gas Waber Heater 4447670 696623 5144293

12
ES Washing Machine with Gas Clothes Dryer
and Gas Water Heater 0 0 0

13 Pro rammableThermostat 1621979 254045 1876024
14 Water Heater Blanket 11773179 1843992 13617171
15 Low Flow Sfiower Head 9098685 1425095 10523781
16 Pi e Wra 5532001 866458 6398459
17 Air Sealin Low Income 20188284 0 20188284

18
Reset Water Heater Thermostat Low
Income 6561192 0 6561192

19 Water Heater Wra Low Income 1009414 0 1009414
20 Attic Insulation Low Income 15141213 0 15141213
21 Air Sealin 23590443 3691706 27282149
22 Attic Insulation 69323323 2768779 72092102
23 Walllnsulation 13876731 4346928 18223659
24 Window Construction 39015737 6110899 45126636

Total kilowatt hours kWh 410788320 51702236 462490556
Forecast 2015 BREC Residential kWh

Sales 1780266000
a percen o oreca e resi en a

sales 2015 260

Note Maximum Technieal potential kWh savings were obtained from Appendix A column 28
The forecast of annual BREC residential kWh sales was obtained from the report titled Big Rivers Electric Corporation
2005 LongTerm Load Forecast Base Case Residential Classfication Appendix B page 13 by GDS Associates in July
2005

I
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Table 53 Total Cummutative Annual Maximum Achievable Potential kWh Savings for Electric Energy Efficiency In
BREC Service Terrory By 2015

Residential Sector Market Driven and Retrofit Savin s

1 2 3 4 5

Measure

from

GDS

Electric

DSM Data

Base Measure Description SingleFamily MultiFamily Total

1 CFL Re laan Incandescent for27 hrsda 70161152 10989096 8115024

2 CFL Torchiere com red to Hal en Torchiere 3123389 489205 3612594

3 CFL Torchiere cam red to lncandescent Torchiere 941974 147538 1089 513

4 Ene Star Sin le Room Air Conditioner 2236402 350280 2586682

5 Ene Star Com fiant FreezerTo Refi erator 23435088 3670556 27105644

6 Ener Star Com liarrt SideB S9de Refi erator 9843294 1541721 11385015
7 Ene Star Com Gant U ht Freezer 912 034 142849 1 054 883

8 Ener Star Com tiarrt Chest Freezer 296350 46416 342766

9 Ener Star BuiltIn Dishwasher 3087713 483618 3571331

Energy Star Washing Machine with Electric Water Heater and Electric
Clothes D r 4166576 652596 4819172

Energy Star Washing Machine with Gas Water Heater and Electric
Clothes D er 2521875 394992 2916867

12 Energy Star Washing Machine with Gas Water Heater and Gas
Clothes D r 0 0 0

13 Pr rammable Thermostat 1257489 196956 1454446
14 Water Heater Blanket 8310479 1301641 9612121

15 Low Flaw Shower Head 6499061 1017925 7 516986

16 Pi Wra 4149001 649843 4798844
17 Air Sealin ow Inme 15477999 0 15477999

18 Reset Water Heater Thermostat Low Income 5030350 0 5030350
19 Water Heater Wra Low Income 773900 0 773 900

20 Attic Insulation Low Income 4643400 0 4643400
21 Air Sealm 18872355 1476682 2034903

22 Attic Insulation 55458658 1107512 56566170
23 Wall tnsulation 11101385 1738771 12840156
24 Window Construdion 31212590 2444359 33656949

Maximum Achievable kWh Savin s b 2015 283512514 28842558 31235507

Forecast 2015 BREC Residential kWh Sales 1780266000
As a percent of forecasted residential sales 2015 175
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Table 54 Total Annual Maximum Achievable CostEffective Potential kWh Savings for Electric Energy Efficiency In
BREC Service Territory By 2015

Residential Sector Market Driven and Retrofd Savings
1 2 3 4 5 6 7

Measure Level Cumulative

Level TRC Mnual kWh

Single TRC BenefitlC Savings by
Family MultiFami BenefitC ost 2015 for cost

Measure kWh kWh ost Ratio Ratio effective

Measure Description Savings Savings SF MF measures
1 CFL Re lacin Incandescent Bulb for 27 hrsda 70161 152 10 989 096 147 147 81150 248
2 CFLForchiere com red to Halo en Torchiere 0 0 056 056 0

3 CFL Torchiere com ared to Incandescent Torchiere 0 0 022 U22 0

4 Ene Star Sin e Room Air Conditioner 0 0 OZ9 029 0

5 Ene Star Com liant FreezerTo Refri erator 23 435 088 3 670 556 239 239 27105644
6 Ener Star Com tiant SideB Side Refri erator 9843294 1541721 116 116 11385015
7 Ener Star Com tiant U ri ht Freezer 0 0 054 054 0

8 Ener Star Com liant Chest Freezer 0 0 021 021 0

9 Ene Star BuatIn Dishwasher 3 087 713 483 618 1 1 3 571 331

10 Energy Star Washing Machine with Electric Water Heater 4166576 652596 216 216 4819172
and Electric Clothes D r

Energy Star Washing Machine with Gas Water Heater 2521875 39499 307 307 291686
and Electric Clothes D r

12 Energy Star Washing Machine with Gas Water Heater 0 0 336 336 0

and Gas Clothes D er

13 Pro rammable Thermostat 1257 489 196 956 564 564 1454446
14 Water Heater Blanket 8310479 1301641 398 398 9612121
15 Low Flow Shower Head 6 499 061 1 017 925 6070 6070 7 516986
16 Pi e Wra 4149001 649843 738 738 4798844
17 Air Sealin Low Income 0 0 055 NA 0

18 Reset Water Heater Thermostat Low Income 5 030 350 0 683 5 030 350

19 Water Heater Wra Low Incme 0 0 030 tVA 0

20 Attic Insulation Low Income 0 0 038 NA 0

21 Air Sealin 18872 355 111 055 18872355
22 Attic Insulation 55 458 658 280 036 55 458 658

23 Wall Insulation 11 101 385 1 738771 144 144 12 840 156

24 Window Construction 31212590 145 072 31212590

Maximum Achievable Cost Effective kWh Savin s 255107065 22637717 277744782
Forecast 2015 BREC Residential kWh Sales 1780266000

avmgs as a percen o orecas e resi en a sa es m

2015 156

Note The TRC BenefitCost Ratios were obtained from the GDS BenefrtCost Screening Model from the Program Cost Effectiveness
Worksheet The kWh savings shown above are from table 3 and kWh savings in the last column in the above table are counted only
for those measures that have a TRC benefitcost ratio greater than or equal to 10
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Figure 51 Residential Electric Energy Efficiency Supply
Cunre for BREC Service Territory
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Figures 52 to 54 provide information on the potential electric savings in the
residential sector Thirtysix percent of the technical potential saings is in the
residential lighting end use and sixteen percent is in the refrigeration end use
Figure 55 presents the cost of conserved energy CCE for residentiaf electric
energy efficiency measures included in this study Note that the CCE figures
shown below only include electric savings and do not include savings of other
fuels gas oil wood etc or water Note that Figure 55 is not a supply curve
rather it simply provides a picture of the relative cost of conserved energy for the
electric energy efficiency measures examined in this study Note that there are
eiqht energy efficiency measures having a cost of conserved energy less than
02 per kWh saved
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Figure 52 Summary of Potential Savings
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Figure 3 Residential Sector Technical Potential Savings By
Measure Type Kilowatt Hours
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Figure 54 Residential Sector Technical Potential Savings By Measure
Type Percent of Total Savings
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60 COMMERCIAL SECTOR GAS ENERGY EFFICIENCY POTENTIAL

Due to the fack of readily available equipment saturation and electric end use
data for the BREC commercial sector the energy savings potential estimates for
the BREC commercial sector were based upon savings estimates from similar
studies conducted recently in other States Based on a thorough review of these
other recent studies GDS estimates that the maximum achievable cost effective
potential for electric energy efficiency in the BREC service area the year 2015 is
approximately 10 of 2015 commercial sector kWh sales For the commercial
sector interior lighting still represents the largest enduse savings potential in
absolute terms for both energy and peak demand despite the significant
adoption of highefficiency lighting throughout the 1990s The distribution of
commercial sector potential savings of electricity by end use is shown in Figure
61

As expected the space cooling electric end use represents a significant portion
of the total peak demand savings potential Refrigeration energy savings
potential is roughly equal to that of cooling but is significantly less important in
terms of peak demand potential In terms of energy savings the Super T8
lampelectronic ballast SuperT8EB combination likely holds the largest
potential even though we estimate that current saturation levels of standard T
8s are well over 50 percent Refrigeration compressor and motor upgrades
occupancy sensors for lighting office equipment power management and hard
wired CFL fixtures round out the measures that represent the largest
opportunities for energy savings

a

With respect to peak demand savings such technologies as comparative
enthalpy economizers represent a large peak demand savings opportunity
followed by the Super T8EB combination Cooling measures become more

significant in terms of peak impacts with highefficiency chillers and packaged
units as well as chiller tuneups making up a large share of total potential
demand savings Occupancy sensors and Super T8EB also represent a

significant percent of total demand savings potential as they did with respect to
energy savings These measures when combined represent approximately 45
of the electric peak demand reduction potential
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Figure 61 Distribution of Commercial Sector Maximum Achievable Potential
Savings by End Use
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The maximum achievale cost effective cumuaive annual KWh saving
year 2015 for the BREC commercial sector are shown in Table 61 below

Table 61 Cumulative Annual Maximum Achievable Cost Effective kWh and kW

Savin s b 2015 BREC Commercial Sector

Cumulative Annual kWh of 2015 BREC System
Savin s b 2015 kWh Sales

Potential kWh 85475300 10

Savin s

Appendix B of this report provides detailed information on the costs savings and
useful lives of commercial sector energy efficiency technologies
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70 LARGE INDUSTRIAL SECTOR ENERGY EFFICIENCY POTENTIAL IN

THE BREC SERVICE AREA

The Large Industrial classification contains commercial and industrial customers
that are directly served customers of Big Rivers These customers are usually
large industrial operations and there are few customers in the class These 20
large CI customers in 2004 represented just under 32 of total system energy
sales The number of consumers for the class is expected to remain level at 20
from 2005 through 2019 Energy sales are projected to remain nearly constant
throughout the forecast period

71 Introduction

This section of the report provides the estimates of technical maximum

achievable and maximum achievable cost effective energyefficiency potential
for electric energy efficiency measures for the industrial sector of the BREC
service territory There are still significant electric savings opportunities in this
sector of the service area Technical electric energy savings potential is

estimated to be approximately 124697 MWH by 2015 maximum achievable
potential is estimated to be approximately 99758 MWH and maximum

achievable cost effective potential is estimated to be 99758 MWH by 2015 or
befinreen 86 and 108 of expected industrial electric consumption in the year
2015 The electric energy efficiency potential estimates are based on a detailed
analysis of the electric usage and potential savings for eighteen large industrial
customers represented in the BREC sales forecast

Table 71 below summarizes the three types of electric energy efficiency savings
potential for the industrial sector in the BREC service territory It is important to
note that the energy efficiency measures examined for the industrial sector
proved to be cost effective according to the TRC test

Table 71 Summary of Industrial Sector Electric Savings Potential in the BREC Senrice
Area

Savings in 2015
Estimated BREC Industrial as a Percent of

Cumulative Annual Sector MWH Total 2015

Savings in 2015 Sales Foreacst for Industrial Sector

MWH 2O15 Electric Sales

Technical Potential 124697 1159630 108

Maximum Achievable Potential 99758 1159630 86

Maximum Achievable Cost
99758 1159630 86

Effective Potential

i
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Overail Approach for the Industrial Sector

A literature review of several recent industrial electric potentia studies indicates
that due to the unique nature of industrial customers the approach to develop
savings potential generally is done on industrial subsectors eg Food Paper
Petroleum Agriculture etc basis The specific data sources used by GDS for
the development of the industrial sector electric savings potential estimates are
listed in Appendix C of this report Appendix C also provides detailed information
on the costs savings and useful lives of industrial sector energy efficiency
technologies

Steps to Develop Electric Enerqv Efficiencv Potential for the Industrial
Sector

The steps used by GDS to develop the estimates of energy efficiency potential
for the industrial sector are listed below

Start with the Industrial annual electric use by customer information that
was supplied
Classify the customers by Industrial subsector according to the ACEEE
report
Apply the Percent of SubSector Electricity Consumption by SubSector
found in Table 8 of 2003 ACEEE report
For 10year Savings Potential use twice the 5year Savings factors by
Enduse found in Table 7 ACEEE 2003 report Rationale The ACEEE
numbers were based on an earlier XENERGY repor that estimated 10
year savings potential
Calculate the individual electric energy efficiency savings by end by
customer

Sum information to determine maximum achievable electric energy

efficiency savings potential
For estimating annual electric energy efficiency impact befinreen 2006 and
2015 assume that an energy efficiency program achieved 10 percent of
the total 2015 impact each year Measure life is assumed to be a minimum
of 10 years

72 Efficiency Measures Examined

Four enduse categoes motors process heating HVAC and lighting were
considered for the analysis The analysis was kept at the aggregate enduse
level since the levef of detailed information that would be needed to provide a
measurebymeasure analysis similar to that found in the residential and

23
XENERGY 2001 Califomia lndustrial Energy Efficiency Market Characterization Study

Oakland CA
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comrnercial sector analyses was beyond the scope of the current study
However examples of energy efficiency measures that can be included in an
industrial program for the four enduses are listed in Table 72

Table 72 Industrial Sector Ener Efficienc Measures

Motors

Process Pum s and Fans

Ventilation Fans

Heatin Pum s

Com ressor motors

Process Heatin

Process Heat Recove

Performance O timization

HVAC

Hi h Efficienc Coolin S stems

EMS install

EMS O timization

Heat Recove from Air to Air

Retrocommissionin

Li htin

Hi h Efficienc Li htin Technolo ies

Da li htin

Occu anc Sensors and Photocells

As shown below in Table 73 estimates of the potential annual electric savings
vary by end use ACEEE and Xenergy used the following energy savings
potential estimates for5year and 10year estimates respectively

Table 73 Potential Industrial Electric Savings
b End Use

Industrial Enduse 5Year Savings Potential 10Year Saving Potential
Motors 7 14

Process Heatin 5 10

HVAC 12 24

Li htin 10 20

Emerging electric energy efficiency technologies were not considered in the
analysis

The enduse analysis was segmented into seven industrial types for the BREC
service territory The technical and economic potential results are presented in
aggregate and by end use in the form of electric supply curves We provide
estimates of savings in both absolute MWH and percentage terms and we
express percent savings in finro ways
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percent of total industriai electric consumption and
percent of energy addressed as discussed in more detail below

We based the technical and maximum achievable cost effective potential energy
savings analysis on BRECs industrial electric sales forecast data for the period
2006 to 2015

Table 74 shows an estimated breakdown of 2004 industrial electric sales in the

BREC service area by sector

Table 74 2004 Industrial Electric Sales by Sector in BREC
Service Territo

of
Industrial Sector Industriat Sales in244

Food 78

Pa er 547

Petroleum And Coal Products 90

Chemicals 0

Nonmetallic Mineral roducts 0

Prima metals 221

All Other Manufacturing 65

73 Technical and Maximum Achievable Economic Potential

This section presents technical and economic potential estimates for the

industrial and agriculture sector for the year 2015

Technical savings potential is estimated to be approximately 124697 MWH by
2015 maximum achievable potential is estimated to be approximately 99758
MWH and maximum achievable cost effective potential is estimated to be

99758 MWH or between 86 and 108 percent of expected industrial electric
consumption in the year 2015 The savings level for the maximum achievable
and the maximum achievable cost effective scenarios are identical for the

industrial sector because all energy efficiency measures considered in the

industrial sector analysis were cost effective according to the TRC test Figure
71 illustrates the three values along with the associated percent of electric sales
in 2014
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Figure 71 Estimated Technical Maximum Achievable and Maximum
Achievable Cost Effective Potential for Electric Savings in the Industrial

Sector in the BREC Service Area
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Figure 72 shows the percentage of total technical potential savings within each
of the industrial end uses Motors accounts for the largest percentage of

technical potential at 81 percent with lighting being the distant second at 7
percent Process heating and HVAC both represent approximately 6 percent
each These percentages are identical for the maximum achievable cost effective
potential savings estimates
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Figure 72 Industrial Sector Technical Potential Savings
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In Table 75 we present estimates of the technical savings potential by end use
in terms of energy saved in the year 2015 and in terms of percent of base end
use energy consumption The electric motors end use has the largest technical
savings potential at approximately 100573 MWH annually by 2015

Table 75 2014 Industrial Electric Technical Potential

b End Use

End Use Savings Potential Savings Potential
MWH of Base Sales

Motors 100573 102

Process Heatin 6876 07

HVAC 7939 08

Li htin 9309 09

Total 124697 126

In Table 76 we present estimates of maximum achievable cost effective savings
potential by end use in terms of energy saved in the year 2015 and in terms of
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percent of base end use energy consumption Motors is the end use with the

largest technical potentiaf at 80458 MWH

Table 75 2014 Indusfrial Electric Maximum Achievable Cost
EffectiveSavin s b End Use

End Use Savings Potential Savings Potentiaf
MWH of Base Sales

Motors 80458 82

Process Heatin 5501 06

HVAC 6351 06

Li htin 7447 08

Total 99758 101

Key Data Limitations Associated with Estimates of Industrial Electric

Potential

Enduse costs Estimates of aggregate measure costs for each enduse
category were developed using several sources including electric savings
potential studies recently conducted in California Connecticut and lowa
as well as many other sources compiled for this study While the sources

used offer reasonable values for the enduse costs GDS was unable
within the budget for this project to gather enduse cost data specific to
the BREC service area for every energy efficiency measure for the

industrial sector

Enduse savings Estimates of aggregate measure savings for each
enduse category were developed using several sources including electric
savings potential studies recently conducted in Califomia Connecticut and i

lowa as well as many other sources compiled for this study While the

sources used offer reasonable values for the enduse savings GDS was
unable within the budget for this project to gather energy savings data
specific to BREC service area for every industrial energy efficiency
measure

24
Maximum achievable savings breakdown is not shown because as stated previously the

savings level for the maximum achievable and the maximum achievable cost effective scenarios
are identical for the industrial sector because only cost effective measures were considered in
this analysis
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74 EnergyEfficiency Supply Curves

Due to the aggregated measure approach used in the industrial sector a supply
curve was not developed
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80 NONENERGY BENEFITS OF ELECTRIC ENERGY EFFICIENCY

PROGRAMS

In addition to saving energy electric energy efficiency programs can provide a
variety of nonenergy benefits Implementing energy efficiency programs in the
BREC service territory will save electricity gas and will provide several other
benefits to the Stateseconomy

Listed below are examples of nonenergy benefits that will result from

implementation of the electric energy efficiency measures included in the

portfolio of gas energy efficiency programs recommend by this study

Electric energy eciency programs can help reduce emissions of air
pollutants and greenhouse gases

Saving one kwh saves 139 Ibs of CO2
Saving one kwh saves 002960 Ibs of NOX
Saving one kwh saves 006040 Ibs of S02

Electric energy efficiency programs can be more reliable than increasing
the infrastructure of the electric generation supply system because electric
energy efficiency measures are distributed resources and require no on
going fuel supply As such they are not subject to potential supply
interruptions andlor fuel price increases
Electric energy efficiency can make homes and businesses more

comfortable less drafty etc
Electric energy efficiency programs can make businesses in Kentucky
more efficient and thus more competitive with businesses in other states
and other countries

Electric energy efficiency programs can help homes and businesses

reduce operating costs As a result there are economic multiplier effects
such as increased productivity and increased jobs

81 Residential Sector Non Energy Benefits

Electc energy efficiency measures installed in homes or businesses can be
more reliable than investments in electric supplyside resources Unlike

transmission and distribution lines for example the location of electric energy
efficiency projects may not be as vulnerable to severe storms ice storms snow

25
The New Mother Lode The Potential for More Efficient Electricity Use in the Southwest

Southwest Energy Efficiency Project SWEEP November 2002
Zs

GDS uses the following definitions of these emissions CO2 is the major green house gas NOx
contributes to ground level ozone particulate matter acid rain visibility impairment and nitrogen
deposition and S02 contributes visibility impairment acid rain and particulate matter GDS
obtained the emissions rates shown here for SOX NOX and CO2 from the US Environmental

Protection Agency seehttpwwwepagovcleanenergyegridsampleshtmhighlights
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storms wind storms or spikes in the price of electricity Contractors or

homeowners depending on the complexity of the measure can easily install the
electric energy efficiency measures Energy efficiency measures are designed
not only to save energy but also to improve the comfort of the occupant
Caulking weatherstripping insulation ENERGY STAR windows infiltration

measures CFLs and high efficiency air conditioners will reduce household and
business operating costs and will decrease infiltration and heat loss

The following benefits of energy efficiency programs have been noted in a recent
evaluation report from the Wisconsin Focus on Energy Program

Increased safety resulting from a reduction of gases emitted into the

atmosphere such as carbon monoxide
Fewer illnesses resulting from elimination of mold problems due to proper
sealing insulating and ventilation of a home
Reduced repair and maintenance expense due to having newer higher
quality equipment
Increased property values resulting from installation of new equipment

Nonenergy benefits can play a key role for residential builders who promote
energy efficiency in new home construction as seen in WisconsinsEnergy Star
Home Program WESH Given that WESH homes are reported as selling at a
higher price for 79 percent of homebuilders and the fact that 86 percent of
homebuilders are more inclined to promote themselves as energy efficient

builders WESH homebuilders can view and market themselves as highend
homebuilders WESH program implementers market the program by telling
prospective homebuilders that they will be able to expand their business as a
result of the WESH program Also given the ftequency that comfort and safety
improvements are cited as nonenergy benefits associated with both WESH and
Home Performance with Energy Star Program HPWES emphasizing these finro
nonenergy benefits in program marketing efforts may help to increase program
participation In addition increased durability and longevity of household

equipment can be a selling point for the Wisconsin HPWES program where 84
percent of contractors cite this as a nonenergy benefit

Z

State of Wisconsin Department of Administration Division of Energy Focus on Energy Public
Benefits Statewide Evaluation Quarterly Summary Report Contract Year 2 Second Quarter
March 31 2003 Evaluation Contractor PA Govemment Services Inc Prepared by Focus
Evaluation Team
28

State of Wisconsin Department of Administration Division of Energy Focus on Energy
Statewide Evaluation NonEnergy Benefits CrossCutting Report Year 1 Efforts Evauation
Contractor PA Govemmenf Services nc Prepared by Nick Hall TecMarket Works Oregon
sconsin Under Contract To PA Consulting January 20 2003
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82 Commerciai Sector Non Energy Benefits

By utilizing electric energy efficiency programs businesses in Kentucky can
become more efficient and lower their monthly utility bills The energy and
monetary savings from electric energy efficiency programs can provide
businesses with additional capital to invest in business infrastructure Electric

energy efficiency programs can help businesses in Kentucky become more
competitive with other businesses in the United States and in other countries
Implemenfing electric energy efficiency measures may also increase productivity
and afford the business with the opportunity to add new jobs further bolstering
the economy in the BREC service area

Exampes of Non Energy Benefits from The Wisconsin Focus on Energy
Business Programs

Increased productivity
Improvement in morale
Reduced repair and maintenance costs
Reduced waste

Reduced defect or error rates

83 Societal Related Benefits

Economic impact

The spending of dollars to provide electric energy efficiency programs creates
jobs and increases the economic activity associated with local spending streams
As labor and material dollars are turnedover in the local economy the people
in that economy benefit In the Wisconsin Focus on Energy Program for
example the Program Evaluation contractor reports that 46 new fulltime jobs are
created in the state for every 1 million invested in energy efficiency programs

Environmental

Increased energy efficiency is in the public interest for environmental economic
and national security reasons The production and use of energy causes a large
portion of the nations air pollution Fossil fuel combustion and the resulting
emissions can be harmful to public health in a variety of ways

by harming to ecological systems especially by increasing the acidity of
rainfall and water bodies and

29
Ibid

3o

Beyond Energy Savings A Review of the NonEnergy Benefits Estimated for Three Low
Income Programs ACEEE Paper 326 Nick Hall TecMarket Works Jeff Riggert TecMarket
Works From 2002 ACEEE Summer Study Proceedings
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by being a major source of greenhouse gases causing climate change

A reduction in energy consumption through greater efficiency of energy use is a
means to reduce all emissions from buming fossil fuels including NO S02 and
CO

Table 81 illustrates the level of pollutants and greenhouse gases that can be
avoided if the maximum achievable cost effective savings from this report are
realized The estimates in Table 81 include only those emissions that are
avoided from the avoidance of electric generation Per the February 2005 Cantor
Fitzgerald Market Price Index for SOZ at 65704 per ton and NO at2400 per
ton the values in Table 81 would result in a market value of over 16 million
annually for avoided NO emissions and slightly more than 918000 for avoided
S02 emissions In addition a recent California Public Utilities Commission

report provides a value of avoided CO2 emissions of 8 per ton in 2005 Using
this 8 per ton value the avoided CO2 emissions are worth 26 million annually
by 2015

Table 81 Market Value of Avoided Emissions

Tons of Pollutant Avoided b 2015

Cumulative Annual

kWh Saved by S02 Emissions NOX Emissions CO2 Emissions

Sector b 2015 Avoided in Ibs Avoided in Ibs Avoided in Ibs

Residential 277744782 1677578 822125 386756831
Commercial 85475300 516271 253007 119023500
Industrial 99758000 602538 295284 138912017
Emissions rate Ibs er kWh NA 0006040 0002960 1392490

Total Avoided Emissions in
NA 13982 6852 3223462

Tons

Value Per Ton NA 65700 240000 800
Total Value af Pollutants

NA 91861333 164449815 257876940Avoided

Costeffective energy efficiency actions are beneficial 1 to individual users of
natural gas by reducing consumer costs and 2 to the economy by increasing
discretionary income The imlementation of energy efficiency measures can
help consumers save money

A recent American Council for An Energy Efficient Economy ACEEE analysis
found that modestly reducing both natural gas and electricity consumption and
increasing the installation of renewable energy generation could dramatically
affect natural gas price and availability According to the ACEEE report in just 12

31
Energy Efficiency and Renewables Sources A Primer Prepared by the National Association of

State Energy Officials Updated by Global Environment Technology Foundation October 2001
32

Califomia Public Utilities Commission Methodology and Forecasts of LongTerm Avoided
Costs for the Evaluation of Califomia Energy Efficiency Programs E3 Research Report
Submitted to the CPUC Energy Division October 25 2004
33

Ibid
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months nationwide efforts to expand energy efficiency and renewable energy
couid reduce wholesale natural gas prices by 20 percent and save consumers
15 billionyear in retail gas and electric power costs 35

84 Job Creation Benefits of Energy Efficiency Identified in
SWEEP Report

The November 2002 Southwest Energy Efficiency Project Mother Lode report
determined that investing in electric energy efficiency measures can lower

electricity and natural gas bills for residents and businesses in the Southwest
This report notes that these lower energy bills in turn promote overall economic
eciency and create additional jobs The High Energy Efficiency Scenario

included in the SWEEP report shows significant macroeconomic benefits for
each of the states in the Southwest and the region as a whole By 2020 SWEEP
estimates that the efficiency investments and energy bill savings add more than
13 billion in new wage and salary income in 2000 dollars and support a net
increase of 58400 jobs for the Southwest region as a whole These income and
jobs gains reflect differences between a businessasusual Base Scenario and a
High Energy Efficiency Scenario Although the job gains are distributed

throughout much of the economy several sectors including services retail trade
and government show the largest gains Not surprisingly the energy industries
electric and gas utilities and coal mining exhibit the largest losses

The report found that a total job loss of 7500 jobs is projected to occur in the
region by 2020 in the High Energy Efficiency Scenario compared to a total job
gain of about 66000 jobs and a net increase of 58400 jobs in this scenario
Furthermore the projected losses can be overcome if the energy industries
recognize the new and expanding opportunities and transition to providing more
efficiencyrelated products and services In short accelerating energy efficiency
improvements can help to create a strong economic future in the southwest
region

85 Non Energy Benefits of Low Income Weatherization and
Insulation Programs

GDS also conducted a literature search on the nonenergy benefits of programs
targeted at lowincome households One of the most comprehensive studies of
lowincome program nonenergy benefits was recently completed for five

The ACEEE study notes how natural gas energy efficiency programs can hep reduce prices of
natural gas
35

R Neal Elliot PHD PE et al Natural Gas Price Eifects of Energy Efficiency and
Renewable Energy Practices and Policies ACEEE December 2003
3s

Southwest Energy Efficiency Project The New Mother Lode The Potential for More Eificient
Electricity Use in the Southwest November 2002 Section 4 of the report

I
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investorowned utilities in California The finro documents listed below provide
documentation of these nonenergy benefits

1 TecMRKT Works Skumatz Economic Research Associates and Megdal
8 Associates Lowincome Public Purpose Test The LIPPT Final

Report UpDated for LIPPT Version 20 A Report Prepared for the RRM
Working Groups Cost Effectiveness Committee April 2001 This report
provides a description of each nonenergy benefit included in the KeySpan
analysis of nonenergy benefits and provides the methodology for

calculating the value of each category of nonenergy benefits

2 TecMRKT Works Skumatz Economic Research Associates and Megdal
Associates Users Guide for California Utilitys LowIncome Program

Cost Effectiveness Model The LowIncome Public Purpose Test Version
20 A Microsoft Excel Based Model Prepared for The RRM Cost

Effectiveness Subcommittee May 25 2001

Table 82 below provides examples of nonenergy benefits that are applicable to
weatherization and insulation programs that might be targeted at low income
customers in the BREC service area

Table 82

Summary of Potential NonEnergy Benefits for a Lonr Income Energy Efficiency
Pro ram

Benefit

Number Name of Non

in LIPPT Energy Benefit NonEnergy Benefit Description
Model

Utility
Pers ective

7A Carrying cost on Energy Efficiency Programs reduce customer bills
arrearages improving the likelihood that customers will be abie to

kee u with a ments

7B Lower bad debt Makes energy bills more manageable for program
writeoffs participants potentially reducing the bad debt for these

customers

7C Fewer shutoffs As a result of the customers ability to pay their bills a
simifar reduction in the number of customers with service

disconnects is ex ected

7D Fewer reconnects As a result of the reduction in the number of shutoffs
the number of reconnects needed would also decline

7E Fewer notices More affordable energy bills leads to more ontime
a ments and fewer notices from the utilit

7F Fewer customer More affordable energy bills leads to more ontime
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calis payments and fewer customer calis

7H Reduction in emergency gas service calls

7J Transmission andor distribution savings distribution only

Societai

Pers ective

8A Economic impact Estimate of economic impact to regional economy based
upon using local labor for energy efficiency services
instead of importing energy and using bill savings being
s ent into local econom

8B Environmental Provides environmental benefits to the region and to
benefits society particularly due to their role as a pollution

abatement strategy These include assisting in meeting
Clean Air Act requirements reduction in acid rain and a
varie of other benefits

Participant
Pers ective

9B Fewer shutoffs Providing customers with services and education that
reduces energy use also helps customers reduce bills
and may help improve their payment record As a result
participants experience fewer arrearages and are less
likel to be disconnected

9C Fewer calls to the Without payment problems the customer is less likely to
utili make calls to the utili concernin a ments

9D Fewer reconnects Reconnections are reduced in response to the lower
shutoff numbers

9H Moving High energy costs can make it difficult for residential
costsmobility customers to keep up with all of their household bills

including rent or mortgage payments By keeping their
bills down this will reduce nonpayment on living
ex enses

91 Fewer Illnesses Households with sufficient and continuous heating may
and lost days from experience changes in the number of colds and other
workschool illnesses er ear

9K Net household Weatherization of homes allows these homes to be kept
benefits from warmer at lower costs reduces drafts and insulates
more comfort less them from noise and weather outside their homes
noise net of
ne atives

9K Net household The additional hardship benefits are those associated
benefits from nondollar benefits from reduced disconnects
additional reconnects and bill collection such as reduced stress
hardshi benefits as erceived and valued b artici ant
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90 SUMIIAARY OF FINDINGS

In summary the maximum achievable cost effective potential for electric energy
efficiency in the BREC service teritory by 2015 is significant GDS estimates that
the maximum achievable cost effective potential natural gas savings would
amount to 463 million kWh a year a 122 percent reduction in the BREC

projected 2015 kWh sales forecast in the BREC service territory Table 91
below summarizes the electricity savings potential in the BREC service teritory
by 2015

Table 91 Maximum Achievable Cost Effective Electric Energy Efficiency Potential By 2015 in fhe
Service Area of the Big Rivers Electric Corporation

Maximum Achievable Cost

Effective kWh Savings by2015
from Electric Energy Efficiency 2015 kWh Sales Percent of Sector

MeasuresPrograms forthe Forecast for This 2015 kWh Sales
Sector BREC Service Area Sector Forecast

Residential Sector 277744782 1780266000 156

Commercial and Small
g5475300 854753000 100

Industrial

Large Industrial 99758000 1159630000 86

Total 462978082 3794649000 1220

The results of this study demonstrate that cost effective electric energyefficiency
resources can play a significantly expanded role in BRECsenergy resource mix
over the next decade Table 12 in the Executive Summary shows the present
value of benefits and costs associated with implementing the maximum

achievable potential energy savings in the BREC service territory The potential
net present savings to BREC customers for implementation of electric energy
efficiency programs over the next decade are approximately 39 million in 2005
dollars

The Total Resource Cost benefitcost ratio for the maximum achievable cost

effective potential savings scenario is 135

It is clear that electric energy efficiency programs could save BREC members a
significant amount of electricity by 2015 The electric energy efficiency potential
estimates and Total Resource savings provided in this report are based upon the
most recent BREC electric energy and peak load forecast appliance saturation
data economic forecasts data on energy efficiency measure costs and savings
and energy efficiency measure lives avaifable to GDS at the time of this study All
input assumptions and data have been reviewed by GDS and staff of BREC
GDS has conducted extra market research to ensure that data for residential

energy efficiency weatherization and insulafion measure costs and savings ace
applicable and up to date

I
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There are also significant environmental benefits with the maximum achievable
cost effective scenario If implemented by 2015 this scenario would result in a
market value of over 16 million annually for avoided NO emissions and slightly
more than 918000 for avoided S02 emissions In addition a recent California
Public Utilities Commission report provides a value of avoided CO2 emissions of
8 per ton in 2005 Using this 8 per ton value the avoided CO2 emissions are
worth 26 million annually by 2015

37

Califomia Public Utilities Commission Methodology and Forecasts of LongTerm Avoided
Costs for the Evaluation of Califomia Energy Efficiency Programs E3 Research Report
Submitted to the CPUC Energy Division October 25 2004
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4 Singlefamlly Enorpy Sta Slnpla Room AlrCodltbn 258 t00U 90 10096 896 arae wlh one or more 34975 31478 3737987 1883 7883 2236402 168296 0 0 g000
window AC unlls

5 Singlefsmily
Enarpy Star Compllant wzor ip

4 1200 B8 100 B3
Humes in BREC servica

58937 50104 51557193 2277 2277 23435088 7555 0 0 5000Rahlparator area

8 Singlelamily
Enarpy Slar Compliant SideSlda

ZB B p 00 8B 100 83
Homes in BREC service

yy 807 20070 21fi55248 912 912 8843294 8428 0 0 5000Rslrlyarator erea

7 Singleamdy Entrpy Star Compllant Upripht fezr 237X 1200 88 10096 83
Homea in BREC servica

B88B 16831 7828430 828 B29 912034 1590 0 0 5000
area whicA caHaln a freezer

8 Singlefamily EarQy Star Compliant Chstfizor 1979G 120076 B8 100 83
Momas i BREC senice

5709 13824 591443 BB9 689 296350 1083 0 0 f000
area which have e freezar

8 SMglefamily Emryy 8tar 6uNlInDbhrhr 510 1000 9096 100 B3
Homes fn Kemucky with a

q0669 36602 5180892 2180 2180 3087713 2784l6 0 0 000dlshwasher

Homes in BREC service

EnrQy Sta Washlnp Machlna MI Ekclrlc aea with an eleclric water10 Singlelamily
Water Wtor snd Ebctrk Clolho D or

Z00X 300 97 100 83 15949 15470 7348325 877 87T 4766576 4736739 0 000
ry heater and an electric

cbtAes d er

Enorpy Slar Waahing Machlnr Mh
Momes In BREC servlce

7 7 Singlefamiy
Water Wtar and Electrk Cblhes Dryar

500 300 97 100 B3 area with a gas water haater 39872 38675 4447870 2193 2193 2521875 71841847 41666 5000

and an elecvic cblhes dryer

Enargy Star Wsshing Machlne Mh
Homes in BREC service

12 Singlefamily
Wale Ilitar and c ClotheOryr

ZOK 300 97 10096 8396 area wiN a gas water heater 15949 15470 0 877 871 J 4736739 21829 000

and e gas clolhes dryer

Homes in BREC service

13 Singlelamtly
Enarpy Star Compliant Ibyrammrr

Z60 7100 89 ppy ggy
erea wilh central aa

pp733 18A53 1621979 1431 1431 7257489 1130 0 35765 5000iormoctal condWoning and or elecGic
s ace heet

Homes in BREC service

14 Snglefamtly Wab lhlar Blankol 652 3200 68 100 83 lerrllory witA an eleclric 51992 35355 11773179 2496 2496 8310478 1000 0 0 5000
walei healar

Homes in BREC servke

15 SinglefamYy LoJ6Yhor Yed 6529 3Q00 709 100 83 terrilory with an eleciric 51992 36395 9098885 2600 2800 6499061 751 17648850 0 000
waler healer

Homas In BREC senice
16 Singlefam4y Ip Wnp 652 2000 BO 100k 8394 iertitory wiah an electric 51882 4159 5532001 3t20 3120 4149001 389 0 0 5000

waier hdalet

Singledamlly
Ar Sealin

BREC Homea thet are a or

Low lncame
262 1428 86 100 B3Xc

peluw 725 ol poveny leval
ZOD95 17228 20188284 1321 7327 15477898 0 0 5000

1e SingMdemlly RrstWaUr IYHrfrmobtrom
p62 1428 BB 100 e3

BREC Hames that ae al or
Z0095 17228 6561192 7321 7327 503095p 0 0 5000Low Inrnme mdlum lomdIoM bebw 125 ol paveny level

1e Singlefamlly WoWrprom Eo E 25 29L 1428 BB 100 8394
BREC Homea Ihat are al or

y0095 17226 10094U 1327 1321 773800 0 0 000Low Income beWw 125 o povarty leva
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Appendix A Input Assumptions Reeidential Enargy Efficiecy Measures

AeNDU11 MEASURE SAW6USEBL LIQSC6i AND SAORABS 9 RESIDENNL ENEREICIENCMIEASURES

oY A HDD

O
BJ Rlven Servlce Area n Kentuck Oiscount Rate 53596

1 2 a s e e o t s

Estlmaad

Bas Cus Mnwl

Cost Jpa Eqlpment End MNBO ImpMmnhWn
ilal NumYr ot ital Incremental Uca Inlensky Annual kWh Nalunl it Annual lovalliod Annual Jpa

Single or ResWenllal Wsrhold Marhal Uriran or Eqipmenl Inslalled 0 Measure Lllo Pnnual kWh por Savinys Yr Savlps Yr Amortized Cosl Yr kWh lons of Electrlc End tine
Measuei Mulllfamfly Measure Descriptlon fend MRlmaa RetroIt Savings llnits Cost Unlls Cost La6 Cocl Coat BII 4 rs a Iienca Unit Inshllad Unll lnstalled Cost Br UnH Savad 1er saved Use Aflecled 7RB

Singlefamlly
Z

LowIcome
Attic Insuladon rom RQo R 96 076 ReUOfiI Per home Per home 72000 1 25 87898 0 55289 500602 0 Space Heathg 1

Singlefamity
21 Non Low Alr Saallnp RetroOl 96078 Retrofit Per home Per home 338000 1 10 234800 0 55005 500213 Space Neating 1

Income

Singledamfly
22 Non Law Altic Inoulation RalrotN 98076 Rewfit Pe home Per home SB4780 1 25 8894D0 0 58228 SOOD90 Spece Healing 1

Income

Singlefsmity
23 Non Low Wall InulNlon RetroFlt 96078 Relrofil Per home Per home 33000 1 25 138000 0 52424 SOOt76 Space Meating 7

Income

Singlefamly WlndoionstrucUon rom a1npNpan24 Non Low
Uo douYpnoloM U

96076 Retrofit Per home Per home 1YY300 1 40 388000 0 57472 f00183 Space MeaUng 1

Income

Page 3 of 11
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Appendix A Input Assumptions Residential Energy Efficiency Measures

AEND011 MEASURE SAW6USEBL LIQSCBS A

6todr A

B Rlvers Servlce Area in Kenfuck

7 2 7 i Y t i 7 s

MaMnum

AchNraY Maaknum

NumM o iUy iohnkal 9N AchNvsr Maalmum

appa Ramainlny MaMlal panta Ibpram AchNvaY

End Uu Bnr Gao hom In YAoul ibl nnual PYwR Panta kWh SavinQc p

Batuntlon iator RamaNHnp 1ae meraura Mflr kWh uvinpa PooUOtlon par yaar F O Nailmum

rcantaya o1 nctlon ol tla ictor n aPPbY rpplylno polontlal In NmMand pmrUatlon panatallon SavMyo iclor ilal annual Achlavab

toUi hom4 ihat and usa honany mafnMy ramsininp f K Mon NmRand hor IimNand aHar henlaQa palb ol Nrm Syolnq
conlain tho energy thal Is homscan SingleMultl factor ad hcwr and penaVatlon PPbn ol ppllcstbn at appNcalbn o reducNon in ler aaviny Savinpa annual

Sinylo or ekctrlc and uca alraady enargy thls Y ConvarllMNy fmlly pe ol home Aere converlitlily converllWty attalned convaNtliq convertltNty comrtllMty oNctrlc anarQy polanWl ln Nrntlal ln cosl or
Meaoue1 MuMldamlly Measura DaacrlpNon or the meaaure efidonl Installed ictor fecllon applicab facfor factor Dvernlght taclor factor taclw cosumplion savin s

Singlalamlly
BREC Homes with electric

20
Low Incame

AUc InaulaUon rom R4o R 252 7428 8G 10 83Y space heal Iha are al or 20095 17228 15141273 528 528 4643400 0 0 5000

beluw 125S of poverty level

Singlefamily SF nonbw inwma humes
21 Non Law Alr SoallQRelroIt 388 3500X 65 509 83 In Ne BREC sarvlce area 30940 10058 23590443 1609 804 1B8T2355 0 0 5000

Income with electric space eal

Singlefamily SF nonbw income humes
22 Non Low AHIc Inaulatlon Rotrofll 3B8X 3500 65 50 83 in he BREC senice area 30840 10056 89323323 1608 804 55458658 0 0 5000

Income wilh electic space heal

Singlefamily SF nonbw income homes
23 Nan Low Wall InsulNlon Rotrofll 388 3500M fi59 50 83 fn Ihe BREC service erea 30940 10058 13876731 1609 804 11101385 0 0 5000

Income with electric space heal

Sinyletamily SF nanbw income homes
24 Non Low

wndoConstructlon rom dnqMpana
388 350076 65 50 B3 in the BREC senice area 30940 10058 39015737 1809 804 31212590 0 0 000

Income
Uso douY panabrU

with electric spece heat
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Appendix A Input Assumptions Residential Energy Efficiency Measures

A2NDI11 MEASURE SAW6USEBL LIQSC9 AND SAORABS B RESIDENWL ENEREICIENCMEASURES
906 A HDD

0
8 RJvers ServceArea in Kenfuck Uiscount Rale 535

t s s 5 8 e s i s

eumua

Bu Cn Annual

ColJp Eqlpmanl End MMBO ImpMmnlaUon
ilal NumM of ifal IncnmanW Uao Inlonaky Annual kWh NIurN Yc Annwl Lwetlssd Annual jp

Slnple or RrsMntlal tlushalds MerkN Orirm or Eqipmonl MstaqW 0 Muwra LN nnual kWh pr SavMqs h Savinps F Amortisd Cos16 NWh Ylons of EMctrk End tine
Maasun t Multlamily Measure DescrlpUon find Nitlmos RatroHt Sarin s UNts Cost UnN Cost Labr Cosl Cost 6Y rs a Ilann UnN Installod UnN Inslalld Cost h UnN Savad ter savod Uu AMaclad 7RB I

t Mullfdamily CE roplaclnp Incandescent fo fintlay 96076 Markel Driven Per bulb Per bulG 597 000 5597 0 101 8577 4BBB 0 5078 500160 0 Lightlng 2 I

2 MuIUfamily
CE ircANn Qomparod to Yoym

g607o Relroflt Per lamp Per lamp 56000 5000 58000 0 82 27375 22356 0 5921 500472 0 Lfghting 7irchlero

3 Multilamily
CE irchMn Compared lo Incndeacant

g6078 Retroflt Per lamp Per lamp 56000 i000 18000 0 82 13688 8669 0 5921 501063 0 Lfghcing 1irchlwe

4 MWtbfamily Enrpy Slx Slnpk Room M CondNlonrr 96016 Merket Driven Per atr condilbner Per eircadiUoer SB900 5000 58800 0 13 102000 11875 0 3988 500815 0 Raum AC 2

5 MuIUfamily
Etpy Star Complisnt INZr ip

g6D76 Markel Drlven Per rehfgerator Per relripereror 577500 3000 511500 0 17 138200 1028 0 51047 500702 0 Rehlgealor 2Rofrlparator

6 Muldlamity
Enaryy Slr CompUalBWrSlde

g6076 Markel Driven Per refrigeralor Per relrlgeremr 52750 5000 524750 0 77 187800 1078 0 52253 500209 0 Relr eralor 2Ralrlprator B

7 MuIGfamiiy Enorpy Sbr CompUant Upipht fiout 96078 Merket Dtiren Per lreezer Per freezer 35000 5000 55000 0 135 892OD 110 0 f1B3 500439 0 Freezer 2

B Muttifamiry Enrpy Stsr CompYanl Chst Fiaxr 96076 Markel Driven Per freezet Per Ireezer 55000 5000 55000 0 155 39700 3 0 t4B3 501123 0 Freezer 2

9 Multifamily Enrpy Stx BuU41n Olshsha 96076 Marke Dtiven Perdishwashet Perdishwasher 52946 5000 52946 0 73 50650 11 0 53 2G SC 0227 0 Diahwesher 2

70 Multidamily
Enupy Star Washlnp Machina Yh ENc6ic

y6076 Merkel Drlven Per cbNes washer Per cbthen washer 20000 5000 f20000 0 74 75 0Wabr Wtar and Elactrlc Cbthes Uryor 52068 500435 5400 Clothes Wesher 2

7 MuIUfamiy
Enrpy Stu Waahlny Machlm Yh

g6078 Merkel Driven Per cblhea washer Per cbAes washer 520000 000 20000 0 14 715 19 2066 01796 5400 Clolhes Washer 2Waur W1ar and Elxtrk Cbthas Dryr

12 Multifamil Enarpy Star WahlpMathln Yh S
Watar ii4r and ClolhsDryr

96078 Merket Drlven Per cblhea washer Per cblhes waeher 520000 5000 520000 0 14 0 25 52066 aDIVlO 5400 Cbthes Washer 2

73 Multifamiy
Enrrpy Star Compl4nl lbyrammab

g6078 Merket Driven Per Home Per home 5900 5000 54900 0 70 77BOD 879 25 36A5 00734 0 CenVal AC 2frmostal

74 Multifamiy WaNr WNrBlnkt 96076 Retrofit Per water healer Per waer healer 1500 5000 57500 1 10 333000 333 0 5198 500059 0 Weler Heating t

75 Muliifamily lobihor Wd 96076 Relrofil Per water healer Per shawer head 5577 5000 577 1 10 333000 250 0 5076 500030 6789 Water Heaing t

16 Multifamity Ipa Wrap 96076 Relrofit Pet Aome Per home 5323 5000 5323 1 10 333000 133 0 5043 500032 0 Waler Healing 1

17 Multlfamil Resat Watar Wtar ermoUtromY
madlum lo medb

96078 Rekofil Per homa Per home S10D0 1 70 38090 0 f132 500035 0 Waler Neating 1

1B Multllamlry WalrWlar Wrap rom Eo E 96076 Retrofll Per home Per home 53500 1 10 SB60 0 L161 00787 0 Watei Meating 1

79 Muldfamily Alr8dinp 96076 Retrofll Per ome Pe home 5380OD 1 10 117189 0 f5005 500127 0 Space Neating 7
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Appendix A Iput Assumptions Residential Energy Efficiency Measures

ALNDUA MEASURE SAW6USE6L LIQSCBi A

BoW

Bi Rivers Servlee Area n Kentuck

1 2 7 Y Y t 9 7 7

Maclmum

AchkraV Maalmum

NumM of iul 11nn ichMcal PoQram Achlovar Malmum

eppllcW Ramalninp B1anitaL Mlcipanta Poprrm Achlavad

End Uce Buo Caso homea In Yhoul ital annual Po Year Mlcipants MWh 8avinqs Annual
Saturation icfor Rmalnlnp fon measure Ner kWh savinps poneVaUon por yw F Y Matimum

rcentaqr of racUon ol iha iclw n applylnQ applynp potrntlal in Ilmkand penatratlon panahaUo Savnps iclor ifal annual AchNvaY
tolal homas that ond uso horirny nmalnMp ramalninp t K Mon IImNand afler UmMand afla RrconUp pslbns ol frm bpolnq

contaM tha anapy Ihal ls homef can SinglaMull4 qctor and hctor d penetralion appNcNbn ol appYcation of rppittatlon o nductlon In Yar aavinps Savinp annuN
Slnplo or McMic ond us koady anaryy thl Y ComartlYNy imllY Jpa ol hom Mn convaNWtY conwrtlWly attained convartltlity convrrtltllty comMlWry Mctric mrpY PotmUal In hmtfal l cott or

Mosun Y Mukldamll Maasura Daccrf tlon ar tha meaeure aflclenry MshNW ictor RcUon a Ilc faclor hctor Overnl ht lactor faclor laclor conum Non savin s

Homes in BREC aenice

1 Multldemily CE nplacMp InwndascMfor brspay 1000 2000 800 100 13
enitary for CFLs the

374698 289757 14652728 22482 22482 10989098 7500 0 0 000
numbere reporled here

represeni Ilght bulb sackels

2 MuIUlemily
CE irchNn Qomprdlo Yopon

1BOY 000 1000 100 13
Homes in BREC service

Z 248 2248 502608 21B 219 489205 8167 0 a SODOirchlen area wllh habgen torchierea

CE irchlero ompuad loIcandeocant Homea in BREC service
3 Mullilemily

irchlrra
10 000 1000 100 13 area wllh incandescenl 1749 1748 151580 170 170 147538 6333Xo 0 0 fOOD

lorcMeres

4 Mullifamlly Emryy 8tar SMpI Room AI Condltlonr 258 1000 80 100 g
Homes In Kenucky wilh one

5478 4930 585468 295 295 350280 7184 0 0 fOODor mwe AIC units

5 Mul6lamily
Enorgy 81ar Complbnleazer ip

4X 1200 B6 100 13
Momea in BREC service

g978 7848 8075223 357 3S7 3670556 755596 0 0 5000Roftiyantor area

6 MuIUfamil
Enerpy Star Complirnt SWaSida Homes in BREC service

Y
Rfrlparator

286 120095 88 700 13
area

3572 3143 3391786 143 143 1541721 6426X 0 0 g0D0

7 Muldfemlly Enerpy Slar Compl4nt UpriphtRu 237 7200 8896 pp5y 3
Nomea in BREC service

p960 2605 286538 130 130 142849 7580 0 0 5000area which contafn a freezer

8 MuIUfamily EmQy Slar Compllant CAoat Rnar 197 1200 B8 100 13
Homes In BREC servlce

q61 2tfi5 93706 108 108 46416 1083 0 0 5000area which contain a freezer

9 MuWfamily Enryy SU BulllIn Dbhrhar 510 1000 90 ppq 1396
Humes in Kentucky with a

6370 5733 818333 343 343 483618 P78476 0 0 5000dishwasher

Homes In BREC service

10 Mul6fami Enerqy Slar WaMInQ Machlne Yh EkcVc erea with an eleclric walerty
Wator WMr and Eictrk Clothas Dryar

ZOOY 300 97 110 13X
heeter and an elecVic

2 2423 1150942 137 137 652588 741899 0 f000

cblhes d er

Eneryy Star Washinp Mchlne Yh Homes In BREC aervice
11 MWUfamlly

Walrr Wtar and Elrctrk Clolhes Oryar
5007a 300 97 10096 13 area wllh a gas water heater 6245 6OSB 696623 343 343 394992 1854747 6526 5000

and an elecVic cbthea dryer

Ernryy SUr WashlnpNchine YI Homes In BREC service
12 Mulllfamily wibr Wtar nd Y Cb1Aes Dryar

20096 300Y 9T96 100 13 area wlth a gas waler heater 2098 2423 0 137 137 0 741899 3435 5000
and a gas clolhes dryer

Enarpy Star Compllanl lbqrammaY Homas In BREC servke
13 Mullamily iNmostat 26096 1100 89 100 73 area wlh cenlral air 3247 2890 250045 224 224 196856 1130 0 5602 SOAU

condillanin

Homes In BREC service
14 MuIUfemily Walor Wtar BlanNt 65296 3200 68 100 13 terrimry wllh an eledric 8743 5538 1843992 391 391 1301641 100096 0 0 000

waler heater

Homes In BREC service
15 Multlamlly LoihorYad 652 3000 70 100 13 lerrilory wllh an eleclrk 8143 5700 1425095 401 407 1D17925 751 2764278 0 000

walar healer

Homes in BREC servlce
16 MuIGfamity Ip Wap 652 2000 B09L 100 13 terrllory wllh an eleclrk 8143 BS15 886458 4B9 4B9 69843 39B 0 0 SOOD

I

waler heater

17 Multifamll
RntWbrWt ermoqrom BREC homea al a bebw

Y
mdlum to mdb

652 100 100 13
25 of overt level

8143 8143 3101794 651 651 4481435 0 0 000

1B Multifamlly W4r IYbr Wnp rom fiM E 652F 100 700 13X
BREC homee al a babw

8143 613 177189 861 6b1 381759 0 0 5000125 of ov rt leval

MF nonlow income omea
79 Multlfamily AlrBallnp 38816 3500 85 100 13 In the BREC servlce erea 4848 3150 3891708 252 128 1178882 0 0 5000

with electric spece heel
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Appendix A Input Assumptions Residential Energy Efficiency Measures

AeNDi711 MEASURE SAW6USEBL LIQSCBi AND SAORA6S 9 RESIDENDLENERECIENCMEASURES
odr HDD

O
Bi Rivers Servico Area in Kentuck Oiscount Rale 535

1 I 1 S 8 7 8 9 1 7 f t

Estimatad

Bas Gs Annusl

Cot Jpa Eqlpmant End MNBY YnpNmnblbn
ital NumM of ital McnmaMal Uca Inlanafry Annual kWh Nalural Annual LweMxad Annual p

Sinpla or RosWenUal IlusahoMa NarMat Orivn or Eqlpment InNaUad 0 Moswn lN lnnual kWh por Srvfnqe R Savinys h AmorUzed Cost tr kWh Wona ol Ebclrk End lin
Maasuro MuMfamlly Measuro Dascriptlon fand MRlmas RatroN Savin s Unllc Cost UnNs Coct Labr Cost Coct 611 rs a Ilanco Unk InsuNed UnN Insulled Cost h Unq Saved lar savw Usa ANocbd RB

20 MuIGfamly Attic Insulatlon y6076 Retrofit Per homa Pet oma 72000 1 25 B7B98 0 S52B8 S00fi02 0 Spece Neatinp 1

21 Muldfamdy WaY Inulatbn rom Ro Rf 5n076 Relrofit Per home Per home 533000 7 25 138000 0 52424 500176 Space Meating 1

22 Multitamily
wdatonstruction rom slnyhpane

yu076 Retrofit Per home Per home 561750 1 40 184000 0 3736 00193 Space Heating 1
Uto dour panebM U
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Appendix A Input Assumptions Residential Energy Efficiency Measures

AeNDIM1 MEASURE SAW6USEBL IQSC6S A

BoYr

Bi Rivers Servlce Area In Kenfuck

1 2 9 Y 2 2 9 t 7 i 0

Maamum

AchNvaY Maxlmum

NumM o ital lrnt icAnkrl 1b9ram Achbvrr Maalmum

appNcad q n Miclpant Ibpram AchNvaY

End UN Bau Cn homtIn Yhout ital annual Po yoor a Mldpants kWh Savnp Annud

Swurrllon ica RomMly fon masurr phr MWh sovinqs Dutlo poryrr Y MaNnum

runlap of racllon of iha ictor W oPPY9 PPlylnp potonllal In Ilmltand pnatrapon panIraHon Srvlps ictor ilal annud AehbvY

lolal homs1ha1 and uw horirny nmNnlnp remninp 1 K Mon IImMand aftor IImlland a11ar rconlpa palbn ol farm Spolnp
conuln Mo mrpy Mal Is homsan SlnplaMulU faclor ad laclor and panVdon oppllcallon of appllcatlon ol applicallo ot ducUon In Yravinpa SavMps mnuN

Sinple or akcVic and us kaady mrqy Ihls Y ConvrrtlWly imlly Jp of homa Mn aNY comartlWry attaMed convartltlily convortitllly convartltlity obpconrpy polontlal In hontlal l cost or
Mouura MuNldamll Maacuro Dsscrlptlon or Mo mawn offlGM InabYd ictor Rctbn Ilcrd lacto fclor Cvam hl loctor

t frclor hclor conum llon savin s

Mf nonlow income omea
20 Mullffamlly Alpc Insulatlo 388 3500 85 100 135 in 1ha BREC service area 4846 3150 2788778 252 726 7107512 0 0 5000

with eleclric space heat

MF nunlow income omes
27 Multidamily Wall Inulibnom Ro R 388 3500 85 10016 13Y in the BREC service area 8A8 3150 4346928 252 126 1738771 0 0 5000

wlih electric spece heat

Wlndotonslructlon rom slnpkpno
MF nonlowIcome home

22 Multifamily
Uto dou VpnaloU

368 3500 85 100 13 In lha BREC eervice area 846 3160 8710899 262 128 2144338 0 0 5000

with eleclric space heat
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APPENDIX A 80URCESAND REFERENCES FOR RE8IDENTIAL NATURAL OAS ENERGY EFFICIENCY INPUT ABSUMPTIONB OCTOBER 20 4005

1 Z 4 9 B 7 B

GDS Netural Oas

Enerpy YeaureDeerlpllon Bourea for YYBTU Tharm kWh and Weler srinpi How esving numban waro eeleulated Bource lor Uetul Ltla Source for Ineramantel Cost 8ource for End Ua 8atuntbn Bowee lor 8aturnlon ol Enarpy Efflclsn Meaure
EHklaney Oa4 Bae Cesa laelor

Baee

TeGle 1B Averapa Wetlepa Retluqlon Hetulle aM 18 TM avarape houn oldelly uea antl Iha evarepe waltege UeelullHa o110000 liows wue Inken hom manufecturor Deta coeded hy CouRnsy Denman el Homa Oepot EndUee ConeumpUOn ol Ebc6kiry t001 PowerPolnl PreaentaUon by Bred Ketes aiM Bters
Avaegs Oelly Houre ol Ute Rseufle InImpeet nducbn vaNae were teken rom Ihe cheA end dale on produd pecMepeand uaed to cekulate uteful Ilfe etore on June 7 2005 Preeentetl le tha evareps Boneiw on Me reeulte o1 ihaImpad Eveluellon ol lhe

1 Compect Fluorecent Llphtlnp
Eraluello ol lhs MaeeBhueetle RhoAe IelanU antl mutlipllatl Oopethe lo enNe al WItley That value wee In yeare Hour uee al Q7 hourNdey ceme hom the Impeq Incremenlel wet o evellabk CFL Dulba Maseechueene Rhoda Island and Vemiont 200J
Varmont 2W 3 ReslOentlal Llpntlnp Propreme July 7B lhen muNplkE Ey Ue num0ar ol Eeye In Ne yeer end Evaluelbn olla Maeeechuaetta Rode Islentl an0 ResNentlal Llphlinp Pm9rame on Jury 2B 20W
20W Dy Nsxue MaAel Raeeerch Inc eiM RLW dMded Ay 1000 N cakulate Ihe averepe num6er ol kWh Vermon12003 ResMantlel Liphtlnp Programe on July 29
AneyUa Ina eaved In e year 20W

Yiaeitlantiel Torch4re AseumptlonB hom Ensrgy Btere Averege enaipy ufe per flalure lor e hebgan torchbra Veelul fife houre were celalete0 baeed o en edvertisetl fieBldential Torchlere Aeeumptlane hom Eneryy Sfafa Emall kom Jean Shalmn et Itron on WednaeAay EmaN hom Jeen Shallon at Ition on Wednesdey
TorAtera SeNnps Cekuletor Energy5terpov Mare anO for e CFL torchlere were comDered enC subVacted Ilfe o17500 oure enA ueepe o125 oure pe Gay 965 Torchlere SaNnge Cakulator EnerpyStarpov MercA Aupuel7 2005 Augusl 7 2008
2000 Beea eaee Incende9cenl tarchlere ensrgy uee TMn Me weCape dMference wae mutllplied by Y5 haurs deye par yeer eccordlnp la Te61e 19 AVerege Delly 2000

2 CFL Torchleras uma fromAHemativee lo NaWpan Torchleeaon Ia per tlay end 36S deys per yaer Hours o1 Uee Rseulb Irom Impael Ereluation ol tha
LqMinp Raeeerch Cantere sDelte wwvrbcrpLadu Meseaehusette RhoCe Islentl entl Vermonl200J
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APPENDIX A ELECTRIC END USE LOAD SHAPES FOR RESIDENTIAL ENERGY EFFICIENCY MEASURES

Winter Winter Off Summer Summer Summer Winter

Loadshape Peak Peak Peak OffPeak kWh Gener Gener Transm Distribution

Name Energy Energy Energy Energy check Capacity Capacity Capacity Capacity
Indoor Li htin 02870 00760 03600 02770 100 01230 02320 01230 01230

Refri erator 02250 01080 03370 03300 100 06000 06230 06000 06000

S ace Heat 06220 o3780 00000 00000 100 00000 1000 O00OQ 00000

AC 00000 00000 05000 05000 100 08000 00000 08000 08000

DHW Insulation 02230 01110 03330 03330 100 10000 10000 10000 10000

DHW Conserve 02840 00310 04650 02200 100 04810 07750 0810 04810

Clothes Washer 03420 00370 04200 02010 100 05000 05000 05000 05000

Source Loadshape Table of Contents page 9 in Technical Reference User Manual TRM No 200431 Measure
Savings Algorithms and Cost Assumptions Through Portfolio 31 by Efficiency Vermont December 2004

Note Select numbers have been edited by GDS Space Heat peak load on the assumption that heat is not used in
the summer months Space Heat Summer and Winter Generation Capacity AC Summer Generation
Capacity Clothes Washer Summer and Winter Generation Capacity
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Appendix B Input Assumptions Commercial Energy Efficiency Measures
Discount Fk 535

Vof1t
Lvllzd

Commrcial or Annual Mauun cost psr
Markt Markt kWh Incnment IAawn LN Anualizd kWA

S nt Drivs End Use Measuro Nam Savfn s kWh Savfn s Sourca al Cost Cost Source LN Sourc eost sawd
Interior Li htin

1 Existin ReVOfit Interior CFL screwin 90 GDS calculation 7515 W 1500hr r 6 Home De ot website 8 094 00105
2 Existin Market Interior CFL Hard Wired 228 National Grid 2000 Ene Iniiative Pro ram Lar e C81 Data 2000 DSM Performance 27 Mike Ruo 2003 8 National 424 00186
3 Ezistin Market Interior Biax Fiuorescents 480 CLBP Pro ram Data 2003 6 lam 300 W Biax re lacin 460 W HIO 3 000 hrs 400 Environmental Buildin News Volume 9 Au 2000 7 Nortlieast 7001 01458
4 Existin Market Interiw Ener efficient Torchiere 296 Lawrence Berkle Lab An Ener Efficient Saer Torchiere 20 ACEEE Selectin Tar ets tor Market Transtormation Pro rem 7 GDS 350 0118
5 Existin Market Intenw Hal en PAR Flood 90W 1B0 GDS calculation 3 000 hrs vs 150 w halo en 12 California Statewide Commercial Sector Ener Eficienc 1 Calitornia 1264 00702
6 Ezistin Market Interior Re14TS 1E8 39 L htin Research Centerene use data com ared to 34W T12 fixtures 3000 hrs 64 Li hun Research Center 2003 9 Northeast 915 02345
7 Eaisting Market Interior Ret 4L4 HO T5 1 EB repl 400 w Metal halide 648 GDS Calculation based on 3000 hrs assumed annual use 234 W tixture replacing 450 W metal 5400 Environmental Building News Volume 9 Aug 2000 9 Northeast 5716 OOB82

Driven Lighting halide Reterence Sacramento Municipal Utiliry DisVict Technobgy Evaluation Report TS High Utilities
Bay Lighting Systems May 2002 Action

8 Existin Market Interia Ret 1L4T5 1EB ReOecor 63 L htin Research Center ener use data com red to 34W T12 fixtures 3000 hrsEsource 98 Li htin Research Center 2003 and California Statewide 9 Northeast 1400 02223
9 Exising Market Interiw RET TB EB Reflector 54 National Grid 2000 Small C81 Program Data 2000 DSM PeAormance Measurement Report 572 Caliornia Stalewide Commercial Sector EnergyEiciency 9 Northeast 1029 01905

Driven Lightiog Appendix 3 Decembe 2001 Potential Study July 2002 Ct1 Utilities
10 Existin Martcet Interior RET 2L4TB tE8 72 GDS Caulation based on 34WT12 27 Maine CostEfectiveness Model March 2003 9 Northeast 386 00536
11 Existiny Maiicet Interior RET 2L4 Super T8 1 E8 36 Lighting Research Center energy use data compared to Standard T8 fixtures 3000 hrs 510 Lighting Research Center cost data 175 standard bulb and 9 Northeasl 5743 500397

Driven Lighting ballast cosq compared to standard TB ixtures Slandartl amp Utilities
and ballast cost o S27 trom Caliomia Stalewide Commercial Action

Sector Energy EHiciency Potential Study July 2002 C11 Program
C81

12 Existing Market Interia RET 2L4 Super T8 1E8 Rellector 84 LighUng Research Center energy use data compared to Standard T8 fixtures 3000 hrsEsource 545 Caliomia Statewide Commercial Sectw Energy EHiciency 9 Northeast 643 00765
Driven Lighting Technology Atias Series 2001 731 33 delamping in addilio to T8 to super T8 savings Potentiel Study Juty 2002 C11 72 27 Utilities

13 Existin Market Interiw RET 2L4T5 1 EB 84 L htin Research Center ener use data com ared to 34W T12 fixtures 3000 hrs 64 Li htin Research Center 2003 9 Northeast 915 01089
14 Existing MaAcet Interior RET 2L4T5 tEB Reflecta 132 Lighting Research Center energy use data compared to 34W T12 fixtures 3000 hrsEsource S72 Caliomia Statewide Commercial Sector Energy Eficiency 9 Northeast 1029 00779

Driven Lighting Technology Atlas Series 2001 31 339o delamping in addition to T12 ro T5 savings Polenial Study July 2002 C11 Utilities
15 Existin Market Interior RET 2L8TB tEB 144 GDS calculation Assumes 3 000 hrs re lacin 34 w T12 27 Maine Cost Effectiveness Model March 2003 9 Northeast 386 00268
16 Existin Marke Intenw RET 44 Su r T8 1E8 72 Li htin Research Center ener use data com ered o standard TB ixtures 3000 hrs 12 Li htin Research Center cos data 175 standard bulb and 9 Northeast 171 00238

7 x sin Market Interior 2 0 W tl Me I H lide hn 513 Maine CostEfectiveness Model Marc 03 65 Maine ostEteciveness Mod I March 2003 12 Northeast 748 00146
18 Existin MaAcet Interior H h Intensi Discar e S stems 250 W 570 Natwnal Grd 2000 Ener Initiative Pro ram La e C81 Data 2000 DSM PeAortnance 65 Maine Cost Eflectiveness Model March 2003 15 Nalional 641 00126
19 New Market Interior Hi h Intensi Dischar e S stems 5 W 291 National Grid 2000 Desi n 2000 lus Pro ram Lar e CI Data 2000 DSM Performance 65 Maine CostEfectiveness Model March 2003 15 National 641 00220
20 ExisUng Market Interior Pulse Start HID 330 GOS Calculation based on 3000 hrs assumed annual use 350 W fixWre replacing 450 W metal 200 Federal Energy Managemenl Program Technology Profile 12 Northeast a2301 00697

Driven Lighting halide Relerence Energy Center ol Wisconsin lact sheet Pulse Start Metal Halide Lamps Metal Halide Lighting Utilities
1 xistin M t n Hi h Pr s ure Sodium 50W L m 513 aine s ftec i n s M el March 200 5 M ine Cost Etfectiveness Model March 2003 1 ea 748 00146

22 Existin Market Interior LED Ezit Si ns 184 Northeast Ener EKcienc Partnershi Ener Efficienc Standards Summer 2002 12 30 Northeast Ener Efficienc Partnershi Ener Etficienc 30 Northeast 203 00110
23 Existin Market Interior Solid Stae Exil Si ns 348 Maine Cost Effectiveness Model March 2003 38 Maine CostEfectiveness Model March 2003 30 Maine Cost 257 00074

Existi Market Int rior S n 6 WI Fo s n n r Pr ram Assumes 3 00 hr w LEO vs 250 w neon 1 ocu on ner Pr ram N h ast 826 00120
25 Existi Market Exterior LED TraHic L hts 430 Northeast Ener Eflicienc Partnershi Ener EHicien Standards Summer 2002 12 125 Northeast Ener EKcienc Partnershi Ener EKcienc 15 Northeast 1233 00287
26 Eaisti Market Exterior LED TraHic L hts Yellow si nals onl 22 assumes 5 o rotal savin s er discussion with CBP 42 assumes t3 0 total cost 15 Northeast 4 t 1 01912

7 xistin Mark Interior c anc ens r 302 Northeast Utilities C81 Per istence Stud Fin I R ort Oct 200 Table 8 1 M ine ost ffecliveness Model rch 2003 15 N h 1184 0039
t Interior a li ht immin 53 NaGOnal Grid 2000 Ener Initiative Pro ram ata 2000 M PeAortnance asurement Re ort 181 C liomi atewi e C mmer i l ector Ener Hic c 20 National 1496 00424

29 New Market Interiw Da li ht Dimmin 252 Nauonal Grid 2000 Desi n 2000 lus Pro ram La e C81 Data 2000 DSM PeAortnance 181 Califomia Statewide Commercial Sector Ener EHicienc 20 Nalional 1496 00594
30 Existing Marke Interior Coninuous Dimming 10L4 Fluorescen 945 Califomia Statewide Commercial Secta Energy Efficiency PotenGal Study Juy 2002 C11 and 5288 Caliornia Statewide Commercial Sector Energy EKciency 20 National 52380 00252

Driven Lighting Fix4ires GDS calculaUon o 1260 KWh baseline ot 10 lamp 34W fixture 420 W and 3000 hours ol use Potential Study July 20U2 C27 Grid 2000

31 Existing Market Interior ConGnuous Oimming SL4 Fluaescent Fixtures C72 Califomia Statewide Commercial Sector Energy EHiciency Potential Study July 2002 C11 and 288 California Statewide Commercial Sectw EnergyEciency 20 Natbnal E2380 500504
Driven Lightlng GOS calculation of 1260 KWh baseline oi 70 lamp 34W ixture 210 W and 3000 hours o use Potential Study Juy 2002 C21 Gnd 2000

32 Existing Market Interior Condnuous Dimming Sl8 Fluaescent fixtures 945 California Statewide Commercial Secta Energy Efficiency Potential Study July 2002 C11 and 5288 Califomia Statewide Commercial Sector Energy Efficiency 20 National 52380 500252
Driven Ughing GDS calculation o 1260 KWh baseline o10 lamp 34W fixture 420 W and 3000 hours of use Potential Study July 2002 C21 Grid 2000

33 New Market Interior 15 M e fficient si n L htin 7 000 GDS Calculati n base n 1 000 lam TB and 3 000 hrs 4 000 As mes 40 hrs ol Archit desi n work at 100 hr 0 umed 33056 0012
3 New Market Interior 30 More EHicient Desi n L htin 54 000 GDS Calculation based on 1 000 21am TB and 3 D00 hrs 8 000 Assumes 80 hrs of Archit desi n work at 100lhr 20 Assumed 66113 00122
35 New Market Interior 5 More Eflicient Desi n L htin 9 000 GDS Calculation based on 1 000 2 lam T8 and 3 000 hrs 4 000 Assumes 40 hrs ol Archit desi work al t 00hr 20 Assumed 33056 00367
36 N w Mark Interior 10 9 More EHicienl Desi n L hin 18 000 GDS Calculation based on 1 000 2 lam T and 00 hrs 8 000 Assumes 40 hrs of Archit d si n work al 100 r 20 Assumed 11 003 7

Reiri eration
37 Exislin Martcet Refri eration Vender Miser 1 551 NoRheast Utilities Vendin Miser Monitorin Pro c Final Re rt A ril 2001 8 179 USA Technolo ies tormerl Ba view Technolo Grou 5 USA 4175 00269

xistin Market Relri eration EN R Y TAR v ndin Machin s 330 Northeast Ener EHicienc Pa n rshi ne flicienc Slandards S mmer 00 1 N he t n r i c Pa nershi En r Efficienc B a 3T4 0011
39 Existing MaAcet Rerigeretion Refrigeratbn Commissioning 190 GDS calculation rom CEE websitewwwceelorgcomlcomrelfcomrefmainphp3reachin 5113 Califomia Statewide Commercial Sector Energy EHiciency 3 Caliomia 4177 502198

Driven freezer base use o3800 KWhlyr and savings estimate rom Californie Statewide Commercial PotenUal Study July 2002 C14per ton Statewide
Sector EnergyEficiency Potential Sudy July 2002 C24 Commercia

60 Existing Market Refngeration Rerigeratbn Commissioning 375 GDS calculaUon rom CEE websitewwwceelorglcomlcomreflcomrefmainphp3reachin 5113 California Statewide Commercial Sector Energy EHiciency 3 Caliwnia 54177 501114
Driven freezer base use o17500 KWhlyr and savings estimate trom California Statewide Commercial Potential Study July 2002 C14per Wn Statewide

Sector Energy EHiciency Potential Study July 2002 C24 Commercia
41 Existing Market Reingeration Eficient compressor mota revnfit 266 GDS caculation trom CEE websitewwwceetorgcomfcomreflcomrelmainphp3reachin 62 Motorup Evaluation and Markel Assessment Xenergy Inc 10 Califarnia SB17 500307

Driven reezer base use ot 3800 KWhlyr and savings estimate from Calilomia Statewide Commercial Nov 2001 ANO base elficiency mota costs from Grainger Statewide
Sector Energy Eficiency Potential Study July 2002 C2A IndusVial Supply 20012002 Catalog pp 4144 Cammercia

42 Existing Market Refrigeration Efficient compressor motor revalit 525 GDS calculation rom CEE websitewwwceetorglcomcomrefcomrelmainphp3reachin S62 Molorup Evalualion and Market Assessment Xeneryy Ic 10 Califania 5817 500156
Driven ireezer hase use o7500 KWhyr and sevings estimate Irom Caliornia Slatewide Commercial Nov 2001 AND beseeciency motw costs from Greinger Statewide

Sector Ener9Y Efiiciency Potential Study July 2002 C24 Industrial Supply 20012002 Catalop pp 4144 m
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Appendix B Input Assumptions Commercial Energy Efficiency Measures
Retrotit Levlizd

Commareial or Annual Mawn eost pr
Markst Markst kWh Inenmet Measuro Lih AnnusUzsd kWh

Sa mnt Driven End Us Maasure Name Savin s kWh Savin s Sourca al Cost Cost Sourca LHe Souret cost ssved
43 Existing Market Refrigeration Compressor VSD revofit refrig 228 CEE website average usage for reach in rehigerators 3800 KWh and Calilornia Statewide 5200 Wisconsin Focus on Energy Program VFD analysis 20 Northeast Sss2e 507249

Driven Commercial Sector Energy EKciency Poteatial SWdy 696 savings July 2002 C24 Per unil spreadsheeL Utilities
savings Action

44 Existing Market Retrigeration Compressor VSD reVOfit treezer 450 CEE website average usage tor reach in rehigerators 7500 KWh and Calitornia Statewide 52000 Wisconain Focus on Energy Program VFD analysis 20 Northeast 516528 503673
Driven Commercial Secwr Energy Eticiency Potential Study 69o savings July 2002 C24 Per Unit spreadsheet Utilities

Savings Action
45 ExisUnp Marke Rerigeration Demand Derost Electric Retrig 304 CEE website average usage or reach in refrigerators 3800 KWh and Calilomia Stalewide 25 Caliania Statewide Canmercial Sedor Energy Eficiency 10 Calilomia 5329 500108

Driven Commercial Secror Energy Eticiency Potential SWdy 89b savings July 2002 C24 Potential Study July 2002 C14525hp Stalewide

Commercie
46 Existiny Market Rerigeration Demand Derost ElecVic Freezers 600 CEE website average usage or reach in rerigerators 7500 KWh and California Statewide 525 Caliornie Statewide Canmercial Sector Energy EHiciency 1 Califania 329 500055

Driven Commercial Secor Energy Efficiency PoenGal SWdy 8 savings July 2002 C24 Potential Sudy July 2002 C1425hp Statewide

Commercia
47 Existing Market Rerigeration Floatlng head pressure conVOlsRefrig 266 CEE website average usage tor reach in reUigerators 3800 KWh and California Sutewide 54995 Califomia Stalewide Commercial Sector EnergyEficiency 74 California 51597 519397

Driven Commercial Sector Energy Efficiency Potential SWCy 7 savings July 2002 C24 Per unit Potential Study July 2002 C14 Stalewide

savings
48 Existing MaAcet Refngeration Fbating head pressure controlsFreezers 525 CEE website average usage Iw reach in reingerarors 7500 KWh and Caliwnia Statewide S995 Calitwnia Statewide Commercial Sector Energy EHiciency 14 GalilarNa 551597 09826

riven Commeraal SecWr Energy EHiciency Potential Study 7 savings July 2002 C24 Per Unit Potential Study Juty 20Q2 C14 Statewide

Savin9S Commercia
49 Exisin MaAeet Retri eration Hi h Efficien Ice Maker 2 365 Federal Ener Mana ement Pr ram Fact Shcet How to Bu an Ener Efficient Commercial Ice 300 Maine Cost EHectiveness Model March 2003 7 Federal 5251 00222
50 Existin Market Relri eration Bevera e Merchandisers 1 730 Northeast Ener EHicienc PaAnershi Ener Eficienc Standards Summer 2002 12 166 Northeast Ener Eticienc PaRnershi Ener Eflicien 85 Nartheast 2481 OQ143
51 zisti rteet Rel i eration Hi h ficien Reach in Reri eratar 1 330 CEE website ceetor comcmrefcomrefmain h 3 400 lect A 1 n w i Www se c li nce an 10 Federal 569 003

xistin rket R fri eration Hi h ffic n Re h in Fr ze 2 625 CEE website Wwwceetor com co retcan mai 400 Select A liance we sk Www s I lia e 1 Fe I 5269 00201
53 Existing Market Refrigerauon HigheHiciency an motas refrig 152 GOS calculation trom CEE websitewwwceelorgcomcomrefcomrefmainphp3reachin 62 Motorup Evaluation and Market Assessment Xenergy Inc 12 Northeast 5713 00469

Driven freezer base use of3800 KWhryr and savings estimate hom Technology Daea Characterizing Nov 2001 AND base eHiciency motor costs trom Grainger Utilities
Retrigeration in Cammercial Buildings Applicatlon to Enduse Forecasting wit Industrial Supply 20072002 Catalog pp 4144 Action

54 Existing Market Rengeration Highefficienq fan motors reezer 300 CaDS cakarlation rom CEE websitewwwceelorgcomlcomrecamremainphp3reachin 62 Motorup Evaluation and Market Assessment Xenergy Inc 12 Northeast 713 00238
Drnen freezer Dase use of7500 KWhyrand savings estimate hom Technology Data Characterizing Nov 20U1 AND base efliciency motor costs rom Grainger Utilities

Rerigeralion in Commercial Buildings Application to Enduse Fwecasting wit IndusUial Supply 20012002 Catalog pp 4144 Action
55 Existing Market Rerigeration Antlsweat humidistat convols refrig 190 GDS calcutation trom CEE websitewwwceelorgcomcomreflcomremainphp3reachin 56500 Calilomia Statewide Commercial Sector Energy Efliciency 12 Calilomia 574791 39364

Driven freezer base use of3800 KWhyrend savings estimate trom Caliomia Statewide Commercial Polential Study July 2002 C14per HP Statewide
Secto Energy Eticiency Potential Study July 2002 C24 Commercia

56 Ezisting Market Rerigeration Antisweat humidista conVols reezer 375 GOS calwlalion Irom CEE websitewwwceelorgcomcomreUcomremainphp3reachin 56500 Califomia Statewide Commercial Sector Energy EHiciency 12 Caliornia 74791 E19944
Driven reezer base use of7500 KWhlyr and savings estimate Irom Caliomia Statewide Commercial Potential Study July 2002 C14per HP Statewde

Sector Energy Efliciency Potential Study July 2002 C24 Commercia
57 Existing Market Rerigeretion Demand Hot Gas Derost relrig 114 GOS calculation irom CEE websitewwwceelorglcomcomreUcamrefmainphp3reachin 25 Califomia Statewide Commercial Sector EnergyEciency 10 Caliania 5329 500289

Driven reezer base use of3800 KWhlyr and savinqs estimate rom Caliomia Statewide Commercial Potenlial Study July 2002 C14per HP Statewide
Sector Energy Efficiency Potendal Study July 2002 C24 Commercia

58 New Market Retrigeration Demand Hot Gas Dehost reezer 225 GDS calculation from CEE websitewwwceetorgcomlcomreUcomrefmainphp3reachin 25 Calilomia Statewide Commercial Sectw Energy ERciency 10 Caliornia 5329 E00146
Driven 6eezer base use of7500 KWhyrand savings estimate tran Catiornia Statewide Commercial Potential Study July 2002 C14per HP Statewide

Sector EnergyEliciency Potential Study July 2002 C24 Commercia
59 Existlng Market Rerigeration Night covers or display cases reGig 228 GDS calculation rom CEE websitewwwceelorgcomlcomrecomremainphp3reachin 9 Caliania Statewide Commercial Sector Energy EHiuency 5 California 5210 00092

Driven reezer base use o13800 KWhyrand savings estimate Uom Califomia Statewide Commercial Potential SWdy July 2002 C14per linear fooq Statewide
Sector Energy Etficiency Potential Study July 2002 C24 Commercia

60 New Market Retrigeration Night covers or display cases heezers 450 GDS calculation rom CEE websitewwwceelorgcomlcomreticomremainphp3reachin 9 Caliornia Statewide Canmercial Sectar Energy Elliciency 5 Caliornia 5210 00047
Driven reezer base use o7500 KWhlyr and savings estimate Irom Califwnia Statewide Commercial Potential Study July 2002 C14per linear foot Statewide

Sector Energy Efticiency Potential Study July 2002 C24 Commercia
61 Existin Madcet Retri eration Stri curtains or walkias relri 36B California Statewide Commercial Sector Ener Eficienc Potential Stud Jul 2002 C24 and 200 Caliornia Stalewide Commercial Secror Ene EHicienc 4 Caliomia 5686 01545
62 Existin Market Retri eration Stri curtains or walkins freezer 613 Caliomia Statewide Commercial Secta Ener Eficienc Poential SNd Jul 2002 C24and 200 Calilomia Statewide Commercial Sector Ener Eflicienc 4 Caliornia S6B6 00928
63 Existing Market Rerigeration WalkIn Cooler Econanizers 1149 National Grid 2000 Small C81 Program Data 2000 DSM PeAormance Measurement Report 300 Esource Technobgy Atlas 2001 p 631 50100lton3ton 15 National 52959 00258

Driven Appendix 3 December 201 capacity assumed Grid 1999

Small C81
64 Existing Market Rerigeration WalkIn Cooler Fan ConVOI 1487 National Grid 2000 Small C81 Program Data 2000 OSM PeAormance Measurement Report 300 Calitornia Statewide Commercial Sector Energy Eftiaency 16 National 52837 500191

Driven Appendix 3 December 2001 Potential Study Juiy 2002 C14 Grid 2000
Small C81

65 Existlng Market RefrigeraUon WalkIn Cooler poor Heater ConVOI 4202 National Grid 2000 Small CSI Program Data 2000 DSM PeAortnance Measwement Report 2000 77 National 518207 500433
Driven Appendix 3 December 2001 Grid 2000

Small C81
66 Ezisting Market Refrigeration WalkIn Freezer poor Heater ConUOI 2055 National Gnd 2000 Small CI Program Data 2000 DSM PeAormance Measurement Report 2000 18 National 517580 00856

Driven Appendix 3 December 2001 Grid 2000
Small C81

Gn

67 New Market Space Centrifugal Chiler 051 kWton 300 rons 55968 CT estimate x ratio of CDD CT estimate GDS Calculation based on EFIH average irom Northeast 516200 Trane Company Chilled Waer Plant Costs Estimaed 23 FEMP Fact 124095 00222
Driven Caoling Utilities System 1999 Express Services Program Impact Evaluation Final Report June 1999 p 3 wwwUanecomlcommercialissussearthwisesystemsAND Sheet

121091 EFLH and Base etficiency Irom FEMP Fact Sheet How to Buy an Energy Efficient LADWP Purchasing Advisor How to

WaerCooled ElecVic Chiller Nov 2000 p2 Average efficiency 060 KWton from wwwladwpcomenergyadvisorPA14htmlDifference in fust Buy an
wwwtranecomcommercialissuesenvironmenlalashreeourna102asp cost o efficient chiller vs 060 KWton system Total first c Energy
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Appendlx B Input Assumptlons Commercial Energy EfflciencyMeasures
Reaont ve

Commareial or Mnual Measure coat per
Market Yarket kWh Ineremane Yeasure Lifa Annuelized kWh

Se ment Orlran End Usa Measure Nama 8avin a kWhBarin s 9ourca al Cost Cost 9ource LUe Source cost eaved

88 New Retrofit Space Centrltugal Chiller 051 kWllon 300 mns 118155 CT esQmete x retio oi CDD CT eaGmete ODS CaIwlaQon based on EFIH averege from Northeael 5202200 E874 per Wn cost rom trlstateepogeeneVcooUcmnchesp 23 FEMP Fad 51648BB8 E01311
Cooling Retrolit UGIiUes System 1888 Express Servicea Progrem Imped Evaluallon finel RepoA June 1888 p 3 Sheel

121091 EFLH end Base eilkiency 6om FEMP Fad SheelHowWBuy en EnergyEficienl How lo
WaterCooled Electr Chlller Nov 2000 p2 1BB0 AverageeiIdency070 KWton hom Buy en
wwwtranewmlcommerdaUlasueelenvlmnmenlaUeahraeJoume102asp Enerpy

69 Exbtinp Markel Space Cenirilugel Chlller 061 kWton 500 tone 93287 CTesUmete x rello o CDD CT eslimate ODS CalalaUon based on EFLH averege hom Norlheast 527000 Trane CompanyCAllled WeterPlant Cosle Est4neled 23 FEMP Fecl 5208826 500222
Driyen Caoling Utilities Syalem 7989 Ezpress Servkes Progrem Impact Evaluetbn Finel RepoA Juna 1889 p 3 wwwUanecomlcommerclaUissuesearthwisesystemsAND Sheet

127081 EPLH end Base efficienyIrom FEMP Fact SheelHow to Buy en Energy Elficlent LADWP Purohaeing Advisor How to

Weter Cooled Electric Chlller Nov 2000 p2 Averege efticiency 080 KWlton h6m wwwledwpcomlenergyadvlsodPlL74htm1DiflerenceIn Iirsl Buy en
wwwtrenecomcommercleVisaueslenvironmentelaehraejourna102aep coal ai etlidenl chiller va 080 KWlwn syetem Tolal Iirst c Energy

70 ExisUng Retrotit Space CenUllugal Chlller 061 kWllnn 600 wns 188928 CT esUmale x reUo ol CDD CT eaUmete ODS CelalaUon based bn EFLH averepe from Natheast 5281800 5583 per lon ooel fromWateteepogeeneUcoWlcmnchasp 23 FEMP Faq a2158338 507095
Caoling RetroQl UtiliUes Syatem 1988 Express Servlcee Pragrem Impect Eveluatbn Final Reporl June 1899 p 3 Sheet

127091 EFGH end Beaeeficlency hom FEMP Fad SheetHow to Buy en Energy EHiclenl How to
Weter Cooled Electrfc Chiller Nov 2000 p2 1BB0 Averegeeciency070 KWron from Buy en
wwwtrenecomcommeroiaNssuealenvlmnmenteVaehreeJouma102asp Energy

71 Naw Market Spece Centrilugel Chiller Opthnal Deaign 04 kWfton 207280 CT estimete x retlo ol CDD CT estimete GDS Celculalbnbased on EFLH everege Uom NoAheast 80000 Trene CompenyChllled Weter Plenl Casle Esdmeled 23 FEMP Fecl 5459870 500222
Oriven Cooling 500 lons Utilitles Syslem 1998 Expreas Services Program Impacl Evalualion Finel RepoA June 1889 p 3 wwwtrenecaNcommerdeVissuealeaAhwLsesyetemaAND Sheet

127091 EFLH and Beseeficlency trom FEMP Fad 6heetHow 10 Buy an EnergyEficlent LADWP Purchasing Advisor How to
Weter Cooled ElecWc Chlller Nov 2000 p2 Averege eMclency 080 KWton ham wwwladwpcomlenerpyedvleaPIL14htmlDlflerence In Oret Buy en
wwwtrene00mfcommerdaUisauealenvlronmenfallashreeouma102aep cost o1 eNiden chlllerve080 KWRon system Total iret c Energy

72 ExLvtlng Retrofit Space CentrlFugal Chiller Opltrnel Design 04 kWlWn 310935 CT estimete x raUo al COD CT estimete GDS CelarlaUon besedon EFLH everage hom NoAheast 5374500 SS83 per lon cost from tristeleepopeeneUcooUcmnchasp 23 FEMP Fect 52409124 500775
Cooling 500 rona UUIIUes System 1999 Express Services Progrem Impacl Evaluelbn Flnel Report June 78B9 p 3 533K deslgn end equlpmenl premlum 9heet

121087 EFLH end 8ese efllclency lrom FEMP Fact SheetHow lo Buy an EnergyEficient How lo
Water Cooled Electrlc Chiller Nov 2000 p2 Averegeeficiency 070 KWWn from Buy en
wwwtranecomcanmetcialissuesenvironmentellashreejoume102aep Energy

73 ExisGng Market Space Chiller Tune UplDiegnoslics 300 ton 25207 CT estimete x raqo ol CDD CT estimete GDS celculeGon ol baee uee o08KWton chNler and 55100 Califomla Stetewlde Commercial Sector EnergyEficlenq 70 Celilornie 87176 E00268
Driven Cooling 1081 EFLH esdmete or CT as used In chiller replacemen Celifomia Stetewide Commerclal PolenGal Study Juy 2002C1351711on Stetewide

Sector Energy Efliciency Potenllal Study Juty 2002 C23 Commercia

7d Existlng Merket Space Chlller TuneUpDlaenostica S00 ton 25207 CT eeGmete x ratlo of CDD CT eslimete GDS calculaGon ol base uae o108 KWlton chiller and SB600 Calilomia Statewlde Commercial Sector Eneigy EHidency 70 CelHomia 5171958 E00444
Driven Cooling 1091 EFLH estimate for CT ae used In chiller replacemenl Calilomie Statewide Commefel Poteatlal Study Juy 2002 C13Et7lon StatewMe

Seda EnergyEHiciency PotenUal Study July 2002 C23 Cammercia

75 New MaAcet Spece Cooling Circ Pumpa VSO 9488 GDS Celalation 20 HP chllled water pumps per 500 tona chlller capacity baeed on FEMP case 56280 CelMomia Sletewlde Commercial Sector Energy Effkiency 20 Northeael SS1BB8 E07489
Driven Cooling study Intemel Revenue Service Fresno Aug 2001 Polential Sludy Juy 2002 C73 UGIiUes

Aclbn

78 New Merket Space DX Peckaged Syecem EERQtOB10 tona 0818 CT esGmate x retb o CDD CT eatimete GDS Calwlalbn Malne Cost Eltediveness Model 567 Meine Cost EHecliveness Model March 2003 15 Malne Cost 55887 E00124
Driren Cooling March 2003 as reaGly chedc EHecUvene

ss Madel
77 Exitlng Market pace DX Peckaged System CEE Tier 2 20 Tona 7228 CT eslimate x reUo a CDD CT eatimete GDS Caleulation Northeast Energy Elficlency 5910 Northeast Energy EHiciency Partnerehip EnergyEIlciency 15 Northeast 58978 E00124

Driven Cooling Partnership Eaergy Efliclency Slandarda Summer 2002 p 12 es realiry check Stendarde Summer2002 p 12 Energy
Eficlancy

7B ExisUng Mekel Space DX Packeged 3ystem CEE Tfer 2 20 7ona 14453 CT estimete z retio o CDD CT estfmate GDS Calalation Norlheast Energy EKciency 57613 Northeast Energy EHlciency PaAnerehip Energy Effidencp 75 Natheast E17BB3 500124
Drnren Cooling Partnershlp EnergyEHicfency Slenderde Summer 2002 p 72 Standarde Summer 2002 p 72 Energy

ERclency
7B Existlng Markel Space DX Tune Up Advenced DlagnosUca 3110 CT eatimele x retio ol CDD CT estlmate 10 savinga per Caldomia Stetewide Commerclal Sector 50 Calilomia Slelewide Commercial Sector Energy Eftidency 2 f18378 SOOS97

Driven Cooflng Energy Eflidency PolenUal Study July 2002C23Assumes 75 KWlton 1091 EFLH end 101on PolenUal Sludy Juy 2002 20 Wn chiller C13
unit

80 ExisUng Market Space Packaged AC 3 tnne Tler 1 818 CT esWnele x retio of CDO CT estimetePerUnitInaemental Coste end Savinge of High E138 Per Unit Inaemenlal Coste end Savings of HighEficiency 15 NaUonel 51361 500148
DrNen Cooling Eficiency Pedceged Canmercial ACACEEE 2000 Packeped Commercial AIC ACEEE 2000 Grid 2000

Desl n

81 ExlsGng Markel Space Peckeged AC 3 tons Tier 2 1273 CT eeWnale K re110 ol CDD CT estimetePerUnit Inaemental Coste and Savinpe ol High 207 Per Unit Inaemenlel Cosle end Savinge ol HighEflclency 15 Nalionel 2042 500180
Dirven Cooling Efficiency Peckeged Commerelal ACACEEE 2000 Peckeged CommercialAC ACEEE 2000 Grid 2000

Deaign
82 ExisUng Markel Space Peckeged AC 76 tane Tier 1 2056 CT eaUmele x reUo of CDD CT esUmete Per Unil Incrementel Costs and Savinge ol High 105 Per Unit Inaemenlel Coste end Savinge al High Efliciancy 15 Natbnal 53888 E007B4

Driven Cooling Elficlenq Pedceged CommerclalACACEEE 2000 Packaged Commerclal AIC ACEEE 2000 Grid 2000
Deaign

83 Existlng MeAcel Space Peckaged AC 75 tons Tier 2 2890 CT esUmele x reUo of CDD CT esUmele Per Unil Inaementel Coste and Savinge o High 607 Per Unit Inaemenlel Costs end Savings of High Efllency 18 Natbnal E5987 E00207
Driven Cooling Eiciency Peckeged Commerclal AIC ACEEE 2000 Packaged Commercial AIC ACEEE 2000 Gdd 2000

Design
84 Existlng Revofil Space Packeged AC 75 rone Tier 1 8202 CT esUmate x reUo ofCDD C7 estlmele Cekulatbn ol base use hom 75 EER exialing system 56105 780per mn esUmate la air cooled unite han 15 Nadonal E80277 500871

Cooling everage efticiency of 1980evinlape unil ARI 1897 Per unit Inaemental Casts end Savinge of tristateepogeeneVcoollixnncheepWith inaementel cosl Grid 2000
HighEtliciency Padcaged Commerdal AIC ACEEE 2000 Uom ebove edded Design

85 ExLsUng Retro01 Space Pedieged AC 75 torre Tier 2 7036 CT eaUmete x retb ol CDO CT esUmate CakvlaUon ol base usetrom75EER exlsUng syetem 58307 5780 per ton esUmate a elr cooled unlle hom 15 Natbnal 582209 500884
Caoling everege efOclency of 1880evinlege unil ARI 7897 Per unit Inaemenlel Coets end Sevinge o VletateapogeeneVcoolcmncheepWilh incrementel coat irid 2000

HighEIiclency Pedcaged Commerdel AIC ACEEE 2000 trom a6ove edded Design
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Appendix 8 Input Assumptions Commercial Energy Efficiency Measures
Redofit

Commercial or Mnual Maaun eost prMarlcet Markat kWh Incramant Wasun LHa Annuslizsd kWh
Sa mnt Driven End Uce Measure Nama Savin s kWh Savin s Souroa sl Cost Cost Sourc LNe Souru eost uvW

86 Ezisting Market Space Packaged AC 15 tons Tier 1 3827 CT estimate a ratio ol CDO CT estimate Per Unit Incremental Costs and Savings o High 791 Per Unit Incremenlal Costs and Savings ol Hiyh EHiciency 15 National 57802 500204
Driven Cooling Efficiency Padcaqed Commercial AC ACEEE 2000 Packaged Commercial AC ACEEE 2000 Grid 2000

Uesign
87 ExisGng Market Space Packaged AC 15 tons Tier 2 6606 CT estimate x ratio ot CDD CT estimate Per Unit Incremental Costs and Savings o High 1516 Per Unit Inaemental Costs and Savings o High Efliciency 15 National 514953 a00226

Driven Cooling Etficiency Packaged Cammercial AC ACEEE 2000 Packaged Commercial AC ACEEE 2000 Gnd 2000

Design
88 Existing Market Space Economizer Single Set Point Dry Bulb 5970 CT estimate x rauo a CDD CT estimale Economizer Spreadsheel6om CLP 30 ton cooling 1500 Esource Technobgy Atlas 2001 p 637 L501DOlton 15 National 14795 500248

Driven Coolin9 load Hardord CT Grid 1999

Small CI
89 Existing Markel Space Economizer Single Set Point Entalpy 75764 CT estimae x retio o CDD CT estimate Economizer Spreadsheet from CLBP 30 ton cooling 2250 Esource Technobyy Atlas 2001 p 631 550100ton 15 National 522193 500141

Driven Cooling load Hartord CT Gnd 1999
Small C81

90 Existiny MaAcet Space Ewnomizer Comparitive Enthapy 28916 CT estimate x ratio o CDD CT estimale Economlzer Spreadsheet hom ClBP 30 ton cooling 3000 Esource Technology AUas 2001 p 631 50100ton 15 Nabnai a29590 00102
Driven Cooliny load Hartfwd CT Grid 1999

Small C81
91 Existiny Market Spaca EMS Chillar 500 Wn 82916 CT estimate a ratio o CDO CT estimate GOS Calculation based on TMY data or Hartord from 530000 Calilomia Statewide Commercial Sector Energy EKciency 10 Caliornia 5395145 5D0477

Driven Cooling University o Wisconsin Solar Energy Lab cooling load diversity IromImplications of Measured Potential SWdy July 2002 300 ton chiller C13 Statewide
Commercial Building Loads on Geothertnal System Sizing ASHRAE Annual Meetlng CDH Energy Commercia

Corp 1999 691 E I Sector

Energy

92 Existing Market Space Prog Thertnostat 3710 CT estimate x ratio ot CDD CT estimate Natbnal Grid 2000 Energy Initiative Large CI Program S55 Maine CostEfectiveness Model March 2003 5 National a1283 500041
Driven Cooling Data 2000 DSM Perfarmance Measurement RepoA Appendix 3 December 2001 Grid 2000

Ventilation
Energy

93 xislin Market Ventilation Fan Motor 15h 1800 m 924 1 053 GDS calculation Maine Cost EHectiveness Model March 2003 as realit check 46 Maine Cost Effectiveness Model March 2003 12 Northeast 529 00050
94 Existin Mark t Venlilation Fan Motor 4 h 1800 m 947 54 GDS calculation Maine Cost EHectiveness Model March 2 03 e It check 286 M in st fte tiven s M ei March 2003 12 Northeast 391 0140
95 Eaislin Market Ventilation Fan Moor Sh 1800 m 895 393 GDS calculation Maine CostEtectiveness Model March 2003 as realit check 34 Maine CostEfectiveness Model March 2003 12 Northeast 391 00100
96 Existing Marke VenUlation Variable Speed Drive ConVOI 15 HP 12000 GDS base use Calculation based on 5000 hrs 90 motor eHiciency 65 bad 30 savings Irom 3465 California Statewide Commercial Sector Energy ElCciency 20 Northeast 28635 500239

Driven Calitomia Statewide Commercial Sector Energy Efficiency Potential Study July 2002 Poential Study July 2002 C13 Utilities

Action
97 New Market Ventilation Variable Speed Drive Control 40 HP 32000 GDS base use Calculation based on 5000 hrs 90 molor efficiency 65 bad 30 savings irom 6280 CalHornia Statewide Commercial Sector Energy EHicienq 20 Northeast 57899 00162

Driven Calitornia Statewide Commercial Sectw Energy Efficiency PotenGal SWdy July 2002 Potential Study July 2002 C13 Utiiities

AcUon
98 New MaAcet VentilaGOn Variable Speed Drive Control 5 HP 4000 GDS base use CaulaGOn based on 5000 hrs 90 motor efficiency 65 bad 3090 savings rom 57925 Calitornia Statewide Commercial Sector Energy Efficienq 20 Northeast 515908 E00398

Driven Calitornia Statewide Commercial Sectw EnergyEficiency Potential Study Jury 2002 Potential Study July 2002 C13 Utilities
Action

89 Existing MaAcet Ventilation Heat Recovery 203300 CT estimate x ratio ol CDD CT estunate GOS Cakulation based o Hartfard TMY data and 400000 WI Focus on Energy Cost Data VA Hospital 23 E3084068 501507
Driven assuming 90 energy recovery cooling only

100 Exteriw Li htl
101 Existin Market xteri Oudoor Li htin Con Is Ph cell T I c 65 CatitomiaSatewide Commercial Sector ne icienc Pot ntial S d J I 002 C22 S 108 Caliwnia t wd Commerci I Sector Ener EHicienc 15 Calio ni 16 0646
102 Existin Market Exterior ROB 2L4TB 1 EB 72 GDS calculation 3 000 hrs vs 34 w T12 27 Mame Cost Eflectiveness Model March 2003 9 Northeast 386 00536103 Existin Market Heatin H dronlc Heatin Pum VFD 10 875 Nationai Grid 2000 Ener Initiative Pro ram Data 2000 DSM PeAormance Measurement Re ort 3 465 California Stalewide Commercial Sector Ener Efficienc 20 Northeast 28635 00263

OHice e ui ment
104 Existing Market Office Exernal hardware conVOl 146 ElecVicity Used by OHice Equipment and Network Equipment in the US Detailed Report and 5173 Caliornia Statewide Commercial Seclot Energy EKciency 4 Calitomia 54919 503369

Dnven Equipment Appendices LBL Feb 2001 p 7 and California Statewide Commercial Sector Energy Elficiency Patential Sudy July 2002 C15 Statewide
PotenUal Study July 2002 C25 Commercia

705 Existing Market Ofiice Nighttime shuldown Laptop 13 ElecUiciry Used by OHice Equipment and Network Equipment in the US Detailed Report and SO California Stalewide Commercial Sector Energy EHidency 4 Caliomia 3000 00000
Driven Equipment Appendices LBL Feb 2001 p 7 and California Statewide Commercial Sector Energy EHiciency Potential SWdy July 2002 C15 Statewide

Potential Study July 2002 C25 Commercia
106 Existing Market Office NightGme shutdown Desktop 115 ElecVicity Used by Olice Equipment and Nehvortc Equipment in the US Detailed Report and 0 Calitania Stalewide Commercial Sector Energy EHidency 4 Califomia 3000 300000

Driven Equipment Appendices LBL Feb 2001 p 7 and Califomia Statewide Commercial Secror EnergyEiciency Polential Study July 2002 C15 Statewide
Potential SWdy July 2002 C25 Commercia

107 Existing Market Otfice Power Management Enabling 201 Energy Star web site savings calculator using deautt assumptions 55 already have power 4 Energy Star Power Management Program assume range of IT 4 Energy 114 00056
Driven Equipmenl management enabled sta time ol 940 houre Q 5100hr Average o 20 hours used Star Power

or 500 computer project per discussion with Energy Star staH Manageme

108 New Market Oifice Purchase LCD monitor 77 ENERGY EFFICIENCY AND CONSERVATION MEASURE RESOURCE ASSESSMENT FOR THE E200 ENERGY EFFICIENCY AND CONSERVATION MEASURE 4 Califomia 55686 S07385
Driven Equipment RESIDENTIAL COMMERCIAL INDUSTRIAL AND AGRICULTURAL SECTORS RESOURCE ASSESSMENT FOR THE RESIDENTIAL Statewide

Prepared tor the Energy Trust o Oregon Inc By Ecotope Inc ACEEE and Tellus InstiueInc COMMERCIAL INDUSTRIAL AND AGRICULTURAL Commercia
SECTORS I tot

Other
109 Existing Market Other Dry Type Transortners 30 Thamas Alison Department o Energy Federal Energy Management Program Replacing 511 Thomas Alison Deparlment o Energy Federal Energy 30 Northeast 072 00241

Driven DiskibuUon Transortners A Hidden Opportunity fw Energy Savings Management Program Replacing DistriDution Transfortners Energy
http1lwwwdcl6lgovReplacing9620DisVibutionqo20Transortnerspdt A Hidden Oppartuniyfor Energy Savings Eficiency
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Appendix C Industrial Energy Efficiency Measures
2003 Measure

Count Measure Name CCE Life

1 Near Net Sha e Castin 0093 15

2 Inection Mouldin Im ulse Coolin 0060 12

3 Intelli ent extruder DOE 0028 10

4 Clean rooms Controls 0025 10

5 Process Controls batch site 0023 10

6 Machiner 0019 10

7 Machine 0014 10

8 Machine 0014 10

9 Machine 0014 10

10 Machine 0014 10

11 Compressed Air System Optimization 0013 10

12 08Mschedulin s innin machines 0012 10

13 Schedulin 0008 10

14 O timize dr in rocess 0007 10

15 08M ExtrudersInjection Moulding 0006 12

16 Com ressed Air Sizin 0005 10

17 Efficient ractices rintin ress 0004 20

18 Efficient Machine 0004 10

19 O timization aintin rocess 0003 10

20 Pum s S stem O timization 0002 10

21 Pum s Sizin 0001 10

22 Fans Im rove com onents 0001 10

23 Process control 0001 10

24 SwitchoffQM 0001 8

25 New transformers weldin 0004 15

26 New transformers welding 0004 15

27 New transformers weldin 0004 15

28 New transformers weldin 0004 15

29 Pum s OM 0005 10

30 Fans OM 0005 10

31 Setback temperatures wkdoff duty 0005 10

32 Bakery Process Mixing 08M 0005 10

33 Re laceVbelts 0005 5

34 Com ressed Air08M 0005 10

35 Efficient Refri eration O erations 0005 10

36 Curin ovens 0006 15

37 ASD 6100 h 0006 10

38 Heat Pum s Dr in 0007 15

39 Efficient Printin ress fewer c linders 0007 10

40 Baker Process 0007 15

41 O timization aintin rocess 0007 10

42 O timization Process 0007 10

43 Optimization painting process 0007 10

44 Air conve in s stems 0007 14

45 Efficient rocesses weldin etc 0008 15

46 Schedulin 0008 10

47 Schedulin 0008 10

48 Scheduling 0008 10

49 Scheduling 0008 10

50 Pum s Controls 0008 10

51 Curin ovens 0008 15

52 Curin ovens 0008 15

53 Curin ovens 0008 15

54 Curin ovens 0008 15

55 Re laceVBelts 0009 10
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Appendix C Industrial Energy Efficiency Measures
2003 Measure

Count Measure Name CCE Life

56 Com ressed Air Controls 0010 10

57 O timization Refri eration 0010 15

58 Ener Star Transformers 0010 25

59 To heatin lass 0011 8

60 Process Control 0011 15

61 Motor ractices1 100 HP 0013 6

62 Hi hefficienc motors 0014 10

63 Efficient drives 0014 10

64 Efficient drives rollin 0014 10

65 Membranes for wastewater 0015 15

66 Motor ractices1 6100 HP 0015 10

67 Drives EE motor 0016 10

68 Fans S stem O timization 0017 10

69 O timization control PM 0018 10

70 Schedulin 0018 10

71 Hi h Consistenc formin 0018 20

72 Process control 0018 15

73 Electronic Ballasts 0019 12

74 ASD 100 h 0020 6

75 Metal HalidesFluorescent 0021 12

76 D in UVIR 0022 8

77 Hi h efficienc motors 0024 6

78 Ga Formin a er machine 0024 20

79 Re lace b T8 0025 12

80 Controlssensors 0027 12

81 Autoclave o timization 0027 10

82 Process Drives ASD 0028 10

83 Process Heatin 0028 15

84 Drives ASD 0029 10

85 HVAC Mana ement S stem 0030 10

86 Pro rammable Thermostat 0030 10

87 Clean Room Controls 0030 10

88 Efficient electric meltin 0031 20

89 DucUPi e Insulationleaka e 0033 10

90 Window film 0037 8

91 Motor ractices1 15 HP 0038 145

92 Inection Mouldin Direct drive 0039 12

93 Extrudersinection Mouldin multi um 0040 12

94 Fans Controls 0042 10

95 ChilterOMtuneu 0042 10

96 Li ht c linders 0053 10

97 Direct drive Extruders 0055 12

98 Re lace 100 HP motor 0057 6

99 Clean Room New Desi ns 0060 10

100 Efficient rindin 0078 15
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Appendix D Database of Data Sources Energy Efficiency Technical Potential Studies Recently
Conducted

Etimate of

maximum

techatcal

Final Study potential for
Date Study Report Available energy

Completd o GDS In effiienr
Name af 7eahnlcal Potentlal Qate on the Spansoring eleckrpnia or Study Campleted by Who developed

STATE Study final report rganization hard copy What Consultant Yes or No

Assessment of Long Term
Electriciry and Natural Gas

Puget Sound1 Washington Conservation Potential in August03
Energy

Electronic KEMAXenergyQuantec Yes

Puget Sound Energy Service
Area 20032024

Independent Assessment of
Conservation and Energy Connecticut Energy

2 Connecticut Efficiency Potential for June04 Conservation Both GDS Associates Inc Yes

Connecticut and the Southwest Management Board
Connecticut Region

Public Service

3 Wisconsin Wisconsin Tech Potential 1994 Commission of Electronic Energy Center of WI Yes

Wisconsin

Energy Efficlency and Renewable
4 New York Energy Resource Develop 2003 NYSERDA Electronic Optimal Energy Yes

Potential In New York State

The Energy Conservation
Potential for Retro

5 Minnesota
Commissioning in Xcel

2003 Xcel Energy Electronic Summit Blue Yes

EnergysMinnesota Area

CaliforniasSecret Energy
The Energy

6 California Surplus The Potential For
Sep02 Foundation and The Electronic Xenergy Inc Yes

Energy Efficiency Final
Report

Hewlett Foundation

Arizona SWEEP along with the
Colorado American Council for an

Nevada New The Mother Lode The Southwest Energy EnergyEfficient Economy
7 Mexico Utah Potential for More Efficient Nov02 Efficiency Project Electronic Robert Mowris and Yes

Wyoming Energy Use in the Southwest SWEEP Associates the Etc Group
Inc and MRG

Associates

California Statewide

8 California Residential Sector Energy Apr05 PG 8 E Electronic Xenergy Inc Yes

Efficiency Potential Study
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Appendix D Database of Data Sources Energy Efficiency Technical Potential Studies Recently
Conducted

Estimaeof

mxlmum

tschnical

Flnai Study patential for
Date Study Report Availahle energy
Completed to GDS in effiinCy

Nme af Technicaf Potentlal Iate on the 5ponsorlg electranic or Study Complatdby Who developed
STATE Study final report t7rganization hard copy What Consuitant Yes o No

Electric and Economic Impacts
of Maximum Achievable Vermont

9 Vermont Statewide Efficiency Savings May02 Department of Electronic Optimal Energry Yes
20032012 Results and Public Service

Analysis Summary

The Remaining Electric Program Admins RLW Analytics Inc Shel

10 Massachusetts Efficiency Opportunities in Jun01 Mass Division of Electronic FeldmanManagement No

Massachusetts Energy Resources Consulting

Assessment of Engery
Division of Energy

Val Jensen and Eric
11 Georgia Efficiency Potential in Georgia May05

Resources GEFA
Electronic Lounsbury of IFC Yes

Final Report Consulting

Energy Efficiency and
Conservation Measure

12 Oregon
Resource Assessment for the

Jan03 Energy Trust of
Electronic Ecotope Not Available

Residential Commerclal Oregon
Industrial and Agricultural

Sectors

The Maximum Achievable Cost Utah Energy Office
13 Utah Effective Potential for Gas Jun04 and Questar Gas Both GDS Associates Inc Yes

DSM for Questar Gas Company

The Maximum Achievable Cost

14 New Mexico
Effective Potential for Natural

May05
Public Service of

goth GDS Associates Inc Yes
Gas Energy Efficiency in the New Mexico

Service Terriroty of PNM

Service Area of

Big Rivers
2002 Big Rivers Electric Big Rivers Electric15 Electric
Corporation DSM Report

Nov02
Corporation

Both GDS Associates Inc Yes

Corporation in
Kentucky

The Technical Economic and
American Council

Achievable Potential for for an Energy

16
National Meta

EnergyEciency in the US A Aug04
Efficient Economy

Both ACEEE Yes
Analysis

eta Analysis of Recent Summer Study on

Studies Building Energy
Efficienc
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Appendix D Database of Data Sources Relevant Residential Sector Studies and Reports

7yp Program Report or
Evaluation Iaad Study
arecast Maket Available

Research Study to GDS
Number of Sector Appliance Market Segment Team fn

Pages in Rsidential Saturatlon Survy or End Use Electronic

Study Date of Main Bady Authar or Organizatfan Commercial Energy Efficiency Targeted by the Format
Tttle of D4cument Publication of Report Cansulting Firm Publishing ths Report Udustrfal Plan etc Report YesNo7
California Statewide Coito Fred Rufo

Residential Sector Energy Efficiency Mike Pacific Gas Electric Efficiency Potential
Potential Study ID SW063 Final

April03 165
KEMA Company

Residential
Study

California YesPDF

Report Volume 1 XENERGY Inc

California Statewide Coito Fred Rufo
Residential Sector Energy Efficiency Mike Pacific Gas Electric Efficiency Potential2
Potential Study ID SW063 Final

April03 232
KEMA Company

Residential
Study

California YesPDF

Report Volume2Appendices XENERGY Inc

GPU Energy
PSEBG

Conectiv
3 NJ ApplianceWindow March01 125 RLW NJ NG Residential Baseline New Jersey YesPDF

Elizabethtown Gas

So Jersey Gas and
Rockland Electric

4 NJ Res HVAC November01 152 Xenergy Inc Xenergy and NJ Res
Residential Baseline New Jersey YesPDF

HVAC Working Group

5 NJ Statewide EE Market Assessment August99 77 Xenergy Inc Xenergy and NJ Utilities
All Market Assessment New Jersey YesPDF

Working Group

Sempra
Sempra EnergySoCal6 So Cal Gas EE Program Report May03 64 EnergySoCal

Gas
Residential Annual Report So Cal YesPDF

Gas

Sempra
Sempra EnergySoCal7 So Cal Gas LI Program Report May03 24 EnergySoCal Gas

Residential Annual Report So Cal YesPDF

Gas

Natural Gas Price and Availability Effects
Elliot R Shipleyof Aggressive Energy Efficiency and

December03 98 A Nadel S ACEEE All Whitepaper National YesPDF
Renewable Energy Policies A

Methodology White Paper
Brown E

9 Recent Trends in WI Residential Gas Use August99 76
Scott Pigg Rich

Energy Center of WI Residential Baseline Wisconsin YesPDF
Hasselman

10 Appliance Sales Tracking 1999
March02 190 ODC Energy Center of WI Residential Sales Tracking Wisconsin YesPDF

Residential Surve
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Appendix D Database of Data Sources Relevant Residential Sector Studies and Reports

Typ Program Rpart or
valtation aad Study
ForecatMarkat Avaflable
Reserch Study to GDS

Number of 5ector ApplianG Iarket Segment Team in

Pages in Rsidenial Saturation Survey or nd Use lectronic

Study Date of Main Bady Authar or 4rganixation Commerctal Energy fficiency Targeted by the Format
Titie of Document Publication of Repart Consulting Firm Pubiishing the Report Industrfal Plan etc Repart YesNo

Selecting Targets for Market
11 Transformation Programs A National August98 174

Suozzo M
ACEEE All Market Research National No

Analysis
Nadel S

Gas Appliance Manufacturers Association Water Heater
12

GAMA
October05 14 na GAMA All

Ratings
National YesPDF

Technology Forecast Updates
13 Residential and Commercial Building September04 na Navigant

US DOEEIA All Technology National Yes

Technologies
Consulting Forecast

Policies and Programs for Expanding the
Southwestern

14 Use of High Efficiency Fenestration September04 18 Howard Geller SWEEP Residential Whitepaper States
YesPDF

Products in Homes in the Southwest

Larry Kinney
Increasing Energy Efficiency in the Southwestern

15
Southwest August03 115 Howard Geller SWEEP All Whitepaper

States
YesPDF

Mark Ruzzin

16
Utility Energy Efficiency Policies in the

September04 12 Howard Geller SWEEP All Whitepaper
Southwestern

YesPDF
Southwest States

Energy Star Clothes Washer and
17 Dishwasher Promotion and Incentives for Oct02 Howard Geller Utah Energy Office Residential Evaluation Utah YesPDF

Utah

Nexus Market Joint Management
Massachusetts

18 Impact Evaluation of the Massachusetts Jun05
Research and Committee of the New

Residential Evaluation Rhode Island and YesPDF
GDS Associates England Energy StarRhode Island and Vermont 2003

Inc Homes Program
Vermont

Residential Lighting Pro rams

19 Incemental Cost of Compact Flourescent Summer05
not Research by

not applicable Residential
In store research at

National
Not

Lighting
applicable GDS Consultant Home Depot applicable

Residential Torchiere Assumptions from
not Research by20 Energy Star s Torchiere Savings Summer05

applicable GDS Consultant
not applicable Residential website National Yes

Calculator wwwEnergyStargov

Alternatives to Halogen Torchieres on
21 the Lighting Research Centerswebsite Summer05

not Research by not applicable Residential website National Yes

wwwlrcrpiedu
applicable GDS Consultant
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Appendix D Database of Data Sources Relevant Residential Sector Studies and Reports

Type Program Report or
Evaluation Load Study
Forecast Maket Availble

Research Study to GDS
Number of Sector Appliance Market Segment Team in

Pages in Residential Saturation Survey or End Use Electronic
Study Date vf Main Body Author or Organizaton Gammercial nergy fficiency Targeted by the Format

Tlti of Dacument Publicatian of Repart Cansulting Firm Pubtihing the Report Industrial Plan etc Repark YesNo
kWh and Incremental Cost data for

22 Energy Star SingleRoom WindOw
Summer05

not Research by
not applicable Residential website National Yes

Mounted Air Conditioning Units on applicable GDS Consultant

Sears website wwwsearscom

Independent assessment of Conservation
GDS Associates

23
and Energy Efficiency Potential for

June04 92 Quantum Conneticut ECMB All Efficiency Potential Conneticut YesPDFConnecticut and the Southwest
ConsultingConnecticut Region

Assoc of Home
24

Home Appliance Saturation and Length of
May01 61 NFO Worldgroup Applianc Manufacturers Residential

Appliance Saturation
National NoFirst Ownership Study

AHAM
Report

Statewide Refrigerator Monitoring and
Dana TeagueVerification Study Results Conference

NSTAR Electric25 Paper Presented at 2004 ACEEE January04 na
Gas and

ACEEE Residential Conference Paper National Yes
Summer Study on Building Energy

Michael Blasnik
Efficiency

Incremental Cost of Energy Star
not GDS Associates In store research at Not26 Refridgerator Models Instore research at Summer 05

applicable Consultant
not applicable Residential

Sears
National

applicableSears Company

Regional Energy Profile East South Energy Energy Information
27

Central Appliance Report 2001
01 na Information Administration Dept of Residential Profile Regional Yes

Administration Energy
kWh and Incremental Cost data for

not Research by28 Energy Star Upright Freezer Models on Summer05
applicable GDS Consultant

not applicable Residential website National Yes

Loweswebsite wwwlowescom
kWh and Incremental Cost data for

29 Energy Star Chest Freezer Models on the
Summer05

not Research by
not applicable Residential website National YesHome Depot website applicable GDS Consultant

wwwhomedepotcom
kWh and Incremental Cost data for

not Research by30 Energy Star Dishwasher Models on Sears Summer05
applicable GDS Consultant

not applicable Residential website National Yes

website wwwsearscom
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Appendix D Database of Data Sources Relevant Residential Sector Studies and Reports

Type Pragram Report or
Evaluation oad Study
Farecast Market Available

Research Study to GDS
Number af SeCtqr Applianc Markat Segment Team in

Pages in Residntiai Saturation Survey or nd Use lectronic

5tudy Date of Maln Body Author or Organization Cammercial Energy Efficiency Targeted by the Format

Title of Document Pubqcatton of Report Cansulting Firm Pubiishing the Repart Industrlal Plan etc Repart YeslNo
The Maximum Achievable Cost Effective

31
Potential for Natural Gas Demand Side

May05 157 GDS Associates PNM All
Cost Effective

New Mexico YesPDF
Management in the Service Territory of Potential Study

PNM

Incremental Cost of Water Heater

32
Blankets derived from listings at Home

Summer05
not Research by

not applicable Residential website National Yes
Depotwwwhomedepotcomand Lowes applicable GDS Consultant

wwwlowescom

State of the Art of Residential Fuel Cells E A Torrero and
33

Market and Imptementation Issues
June01 3

R H McClelland
EPA Residential Evaluation National YesPDF

Meeting the Challenge The Prospect of Mark Schweitzer

34
Achieving 30 Percent Energy Savings

May02 64
and Joel F

Dept of Energy Residential Evaluation National YesPDF
Through the Weatherization Assistance Eisenberg

Program ORNL

2004 Poverty Income Guidelines
Department of

35
Contiguous US Grantees Effective

February04
not

Health and
Department of Health

Residential website National Yes
February 13 2004 from applicable

Human Services
and Human Services

httpaspehhsgovpovertyshtml

Detailed Demographic Update 20042009

36
for the BREC Service Area Compiled in

June05 6
Research by

gREC All website
BREC Service

YesJune 2005 by GDS from ScanUS Inc GDS Consultant Area

website

37 Energy 10 Model Simulations Summer 2005
Numerous Research by

BREC Residential Energy 10 Model Residental Yes
Model Runs GDS Consultant
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Appendix D Database of Data Sources Relevant Commercial Sector Studies and Reports

TYpe Program Repork or
Evaluatan Load Study

Author or
orecast Markt Avallbfe

Research Stucly to GDS
Number of Consulting Frm Sector Appliance Market Segment Team in

Pages In Residential Saturation Survey or End Use Electronic

Study Date af Min Body prganizatipn Commraiaf EnergyEffiiency Targted by the Format
Title of Document Publicatfan af Report Publishing the Reporx Industrial Plan et Report YeslNo

NJ Electric Gas Utilities Comm EE

Construction Baseline Study Task 1
anuary00 101 RLW Atlantic PSEGGPU CI Baseline NJ YesPDF

Final Report OnSite Survey of New
Construction Renovation Projects

NJ Electric Gas Utilities Comm EE
Roper Starch2 Lighting and HVAC Baseline Study Task February00 16

RW
Atlantic PSEG GPU Cl Baseline NJ YesPDF

II Report DecisionMaker Interviews

NJ Electric Gas Utilities Comm EE

3 Lighting and HVAC Baseline Study Task
February00 24 RLW Atlantic PSEG GPU Cl Baseline NJ YesPDF

III Report Equipment Replacement and
Remodeling Interviews

4
RS Means Construction Cost Estimation

2004 CDROM RS Means All Construction Costs
National w city

YesData level detail

Database for Energy Efficient Resources Xenergy and California Energy Efficiency Measure5
DEER 2001 U date

2001 NA
others Commission

A
Database

California Yes

EIA Technology Forecast Updates
Navigant6 Residential and Commercial Building September04 69

Consulting
EIA Commercial Market Research National Yes

Technologies Reference Case

Methodology and Forecasts of Long Term Energy and
California Public

7 Avoided Costs for the Evaluation of Oct04 290 Environmenal
Utilities Comission

All Forecast California YesPDF
California Energy Efficiency Programs Economics Inc

2000 Energy Initiative Program Performance
8 Large CI Data 2000 DSM 010100 National Grid CI Measurement Massachusetts No

Performance Measurement Re ort Re ort

Alternatives to Enerqy Hoqpinc
Haloqen Torchieres Invented here

httpwwwlblgovScience
6121997

not
Chen Allen Lawrence Berkley Lab Residential website article National YesArticlesArchivefluorescent applicable

torchierehtml Article on LBL
website
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Appendix D Database of Data Sources Relevant Commercial Sector Studies and Reports

Typ Prvgram Repprt or
Evaluatior Laad Study

Author or
Forecast Market Avaliable

Research Study to GDS
Number of Consulting Firm

Sector AppNarce Market 5egment Team in

Pages in Residential Saturatian 5urvey ar End Use Electronic

Study Date of Mafn Body Organizatipn Commrcal neergy EffiCiency Targeted by the Format
Title of Document PubliGation of Report Publihing tha Repor Indusxrial Plan et Repart YesNo

Selecting Targets for Market
Consortium for

11 Transformation Program A National Aug98 200 ACEEE
Energy Efficiency

All Report National YesPDF
Anal sis

California Statewide Commercial
California Energy12 Sector Energy Efficiency Potential Jul02 Xenergy Inc Commercial Efficiency Potential California YesPDF

Stud
Commission

Energy Center Energy Center of
Fact Sheet on

14 Pulse Start Metal Halide Lamps 1999 1
of Wisconsin Wisconsin

All Metal Halide National YesPDF

Lam s

Federal

15
How to Buy Energy Efficient

2004 2 Emergency Federal Energy All Fact Sheet National YesPDF
Commercial Downlight Luminaires Management Management Program

Pro ram

16 Energy Efficiency Standards
2002

Northeast Energy All
Summer 2002 Efficiency Partnership

Northeast Utilities CI Persistence
Northeast

17
Study Final Report

ct01 47 RLW Analytics Northeast Utilities CI Report Utilities Service No

Area

Northeast Utilities Vending Miser The Nicholas
Northeast

18
Monitoring Project Final Report

Apr01 22
Group PC

Northeast Utilities Commercial Report Utilities Service No

Area

USA Technologies formerly Bayview
19 Technology Group Miser Products 2Sep

Price List

2 Motorup Evaluation and Market
Nov01 93 Motorup

Xenergy Inc Commercial
Market

Vermont YesPDF
Assessment Workin Grou Assessment

22 Grainger Industrial Supply 2005
2001 3818

Grainger Grainger Industrial
Industrial Catalog National No

Catalog Industrial Supply Supply

Federal

23
How to Buy an Energy Efficient

2000 1 Emergency Federal Energy
Commercial Fact Sheet National YesPDFCommercial Ice Machine Management Management Program

Pro ram
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Appendix D Database of Data Sources Relevant Commercial Sector Studies and Reports

Typ Prvgram ReepQrt or
Evatuatianiad Study

Authar or
Fcreaast Narkt Avallable

Consuiking Firm
Research Study to GDS

Number of Secor Applince Market Segment team in

Pages ln Restdential Saturation Survey or nd Use lectronic

Study Dat of Main Bpdy Organization Cammerial Energy Efficinay Targted by the Farmat
Title of Dacument Publlaatlan of RQor Publishing the Report Industrial Plan tc Repot YesNo7

24 Esource Technolo Atlas 2001

Northeast Utilities System 1999
Sabo C and Conneticut and

25 Express Services Program Impact Jun01 54
Griffin T

Evans Kate CI Report
Massachusetts

No

Evaluation Final Re ort

Chilled Water Plant Costs Estimated

26 wwwtranecomcommercialissuese
applicable

Trane Company Commercial website National Yes

arthwisesystems

LADWP Purchasing Advisor Los Angeles
27 wwwladwpcomenergyadvisorPA Deprtment of Water

14html and Power

Per Unit Incremental Costs and

28 Savings of High Efficiency Packaged 2000 1 ACEEE ACEEE Commercial Fact Sheet National YesPDF

Commercial AC

Implications of Measured
Henderson

CDH Energy Corp
29 Commercial Building Loads on 1999 9 ASHRAE Annual Commercial Report National

Geothermal S stem Sizin Hugh
Meetin

Electricity Used by Office Equipment
Kawamoto K et

30 and Network Equipment in the US Feb01 50
a

LBNL Commercial Report National YesPDF

Detailed Report and Appendices

Energy Efficiency and Conservation

31
Measure Resource Assessment for

2003 115 Ecotope
Energy Trust of

All Technical Potential Oregon YesPDF
the Residential Commercial Oregon Inc

Industrial and Agricultural Sectors

Replacing Distribution Transformers Federal Emergency

32 A Hidden Opportunity for Energy 2002 9
Thomas Alison Management Program

Commercial Online Brochure National YesPDF

Savings
et al Department of

Energy
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Appendix D Database of Data Sources Relevant Commercial Sector Studies and Reports

Type Program Repart or
valuation aad Study

Author pr
ForGast IVlarket Available

Gonsuiting Firm
Research Study ta GDS

Number of Sactor Appliance Market Segment Team in

Pages ln Restdential Saturation Survey ar End Use EJectronic

Study Dat qf Main Bpdy Qrganizaklan Commerial Energy Efficiency Tageted by the Format
Title o Dacument Publicatfan af Repart Publishing the Report Industrial Plan etc Report YeslNa

Federal

33
How to Buy an Energy Efficient

4Jan 3 Emergency Federal Emergency Commercial Online Brochure National YesPDFCommercial Refrigerator and Freezer Management Management Program
Pro ram

Federal

34
How to Buy an Energy Efficient

Nov00 4 Emergency Federal Emergency Commercial Online Brochure National YesPDFWater Cooled Electric Chiller Management Management Program
Pro ram

California Statewide Commercial
Mike Rufo and

35 Sector Natural Gas Energy Efficiency May03 28
Fred Coito

KEMAXENERGY Inc Commercial Technical Potential California YesPDF

Potential Study Study ID SW061

Federal
How to Buy an EnergyEfficient

Emergency Federal Emergency38 FamilySized Commercial Clothes Nov00 2
Management Management Program

Commercial Online Brochure National YesPDF
Washer

Pro ram

Mass Gas

39
Massachusetts Market

1997 198 Arthur D Little
DSMMarket

Report Massachusetts No Hard
Transformation Scoping Study Transformation Copy

Collarborative

Assessment of Energy and Capacity Global Energy
40 Jul02 Partners and lowa

Savings Potential in lowa
Quantec LLC
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Appendix D Database of Data Sources Relevant Industrial Sector Studies and Reports

type Program Report or
Evluatianioad 5tudy

y
Number pf ForactMarket Avallable

5tud
Title qf poCument

Date of
pages n Main Author or Consulfing Firm Organization Publishing the Report Researeh 5tudy Market to GDS

Publication
pdy of Repprt Sector Appllance 3egment or Team in

Residentiai Saturatonurvey nd Use Electronic

Commercial nergy Efficlency Targetad by Fomat

Industrial Plan etc the Report YeslNoT
1 MN Master Tech Assum tions 2003 10 MN De t of Commerce MN De t of Commerce CI BC Assum tions MN LG CI Yes

California lndustrial Energy Efficiency Market Research2
Market Characterization Study

2001 Xenergy PG E Industrial
Study

California

The Compressed Alr Systems Market
3 Assessment and Baseline Study for 2003 71 Aspen Systems Compressed Air Study Group Industrial Baseline New England No

New En land

Centre for the Analysis and
4 Energy Management in Industry 1995 89 Caffel C Dissemination of Demonstrated Industrial Report National YesPDF

Ener Technolo ies CADDET

5 Saving Energy with Efficient
1997 CADDET CADDET Brochure NationalCom ressed Air S stems

6 Saving Energy with Daylighting
2001 CADDET CADDET Brochure NationalS stems

Cooling Heating and Power for
Buildings

httpwwwbchporglindexhtml
2002 not applicable

Midwest CHP
DOEORNL website National Yes

original broken Iink Application Center
httNwwwchpcentermworglhomehtm

I u dated link

Guidelines for Selecting a

8 Compressed Air System Service
2002 4 Compressed Air

Compressed Air Challenge Netional YesPDFProvider and Levels of Analysis of Challenge
Com ressed Air S stems

9 Energy Efficiency Opportunities in the
1996 44 CarrolHatch Ltd Council of Forest Industries Industrial Report National YeslPDFSolid Wood Industries

ICARUS3The Potentlal of Energy De Beer JG van
10 Efficiency Improvement in the 1994 Wees MT Worrell E Tech Potentlal Netherlands

Netheriands u to 2000 and 2015 and Blok K
Industries of the Future Program for Office of Industrial

1
Metal Casting

2003 not applicable
Technologies Energy

DOE Industrial website Natonal Yeshttplwwweereenergygovlindustryl Efficiency and
metalcastin Renewable Ener

Electricity Consumption and the
12 Potential for Electric Energy Savings 1994 60 NR Elliot ACEEE Industrlal Tech Potential National

in the Manufacturin Sector

Manufacturing Energy Consumption Energy Information Energy Information Administration13
Surve 1994

1997 541
Administratlon DOE

Industrial Survey Natfonal YesIPDF

Energy Efficiency Improvement and

14
Cost Saving Opportunities for the

an03 78 Galitsky C and E
LBNL Industrial Report National YesIPDFVehicle Assembly Industry A Guide Worrell

for Energy and Plant Managers

Energy Efficiency Opportunities for Galitsky Christina
5

United States Breweries
2001 11 Nathan Martin and Ernst MBAA Technical Quarterly Industrial Article National YesIPDF

Worrell
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Appendix D Database of Data Sources Relevant In ustrial Sector Studies and Reports

Type Program Report or
valuaticn load Study

y
Numbar of Foreeast Market Availabla

Stud
Titte of ppcument

dte of
pages in Nfaln Author or Cpnsulting Firm Orgnizatipn Publishing tite Fieport Research 3tudy MarkeE to OS

Publication
sady of Repart Sector Appilance 9egment or Team n

Residential aturaticn Survey nd Use lectronic

ommercial negy EtfiGiancy Targeted by Farmat

lndustrlal Plan etcj the Report YeslNoy

16
Pump Life Cycle Costs A Guide to

2001 19 Hydraulic Instituie and
Hydraulic Institute and Europump Industrial National YeslPDFLCC Anal sis for Pum in S stems Euro um

Efficlency Prediction Melhod for
1994 Hydraulic Institute Hydraulic Institute Industrial

Centrifu al Pum s

Pumps and Standards Since 1917
18 The Hydraulic Instilute 2002 not applicable Hydraulic Institute Hydraulic Institute Industrial website National Yes

htt www um sor

Industrial Assessment Center

Database httploipea

9 wwwrutgersedusitedocsdbasehtmi
not applicable

Industrial Assessment
Industrial Assessment Center Industrial website National Yes

original broken link Center

httpiacrutgerseduldatabase new
link

20
Information Plastic Processing 1996 InfoMil Industrlal

Indust

Information for Bread and Breadand
21 PastryBakeries for energy use in the 1997 InfoMil Industrial

Environmental Permittin

GroupCompressed Air Systems

22 Energy Reduction Basics
2001 not applicable Ingersoll Rand Air Solutions Industrial webslte National Yes

httpwwwairingersoll
randcomlNEW edwardshtm

23 Scenarios for a Clean Energy Fuiure 2000 371 Interlaboratory Working Office of Energy Efficiency and
All National YesIPDF

Grou ORNL LBNL Renewable Ener

24
Industrial Electrlc Moior Drlve

1998 204
Jallouk P and CD

CADDET Industrial National YesPDFS stems Liles

Lawrence BerkeleyImproving Compressed Air System
National Laboratory25 Performance a Sourcebook tor 1998 128 DOE Motor Callenge Program Industrial National YesPDF

Industry LBNL and Resource
D namics Cor oration

Lawrence BerkeleyImproving Pumping System
National Laboratory26 Performance A Sourcebook for 1999

LBNL and Resource
DOE Motor Callenge Program Industrial Sourcebook National

Industry
D namics Cor oration

Commercial and Industrial 0M Ledyard T L
27 Market Segment Baseline Study Final Jul99 158 Barbagallo and E NEINJ Utility Consortium CI Baseline Study NEINJ YesPDF

Re ort Lionber er

Opportunities to Improve Energy
Martin N N Anglani D

28 Efficiency and Reduce Greenhouse
u100 58 Einstein M Khrushch

Lawrence Berkeley National
Industrial Report National YeslPDFGas Emissions in the US Pulp and

E Worrell LK Price Laboratory
Pa er Indust

Martin N E Worrell M

29 Emerging EnergyEfTicient Industrial
200 195

Ruth L Price RN
PGE Industrial Report National YesPDF

Technologies Elliott AM Shipley J
Thorne
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Appendix D Database of Data ources Relevant Industrial Sector Studies and Reports

type Progam Report p
Evaluatian Load Study

Y
Number of Forecnsf Market Available

Stud
t Q ppcumnt

date nf
paggs in Main AuEhor or Consulfing Firm Qrganization Publishing the Rep4rt ResearCh Study Market tp GDS

Publicatlon
Body ol Report Sectar ApplanCe Segment oP 1am fn

Residentfal Saturation urvey End Use Electrqnic

Cammerclai nsrgy tticlency Targeted by Format

Industrial Plan etaJ the Report YeslNo

30 Learning from Experiences with
1994 Mercer A0 CADDET Industrial ReportIndustrial D in Technolo ies

Energy Efficiency in the Metals Michaelson D A and F31
Fabrication Industries

1995 3
T S arrow

ACCEEE Industrial Report

Guide to EnergyEfiiciency
Wardrop Engineering32 Opportunities in the Dairy Processing 1997 36

Inc
National Dairy Council of Canada Industrial Report YesPDF

Indust

33
1999 OM Services Program Impact

2001 70 RLW Analytics Inc Northeast Utilities System Cl Report No
and Process Evaluation Final Report

34
New Construction Program Report on

2002 33 RLW Analytics Inc Northeast Utilities System Cll Report No2000 Measure Installations

35 Energy Cost Reduction In the Pulp
1999 30 Francis DW et al Paprican Industrial Report YesIPDFand Pa er Indust

Compressed Alr Systems in the
Radgen P and E36 European Unlon Energy Emissions 2001 10

Blaustein eds
European Commission Industrial Report YesIPDF

Savings Potentfal and Policy Actions

37
CaliforniasSecret Energy Surplus

2002 137
Rufo Mike and Fred

The Energy Foundation All Report California YesPDFThe Potential for Ener Efficienc Coito

Turiel I B Atkinson s
Evaluation oi Advanced Technologies Boghosian P Chan J

38 for Residential Appliances and 1995 Jennings J Lulz J LBNL RC Report
Residential and Commerclal Lighting McMahon and G

Rosen uist

Energy Efficiency in Pumping
39 Systems Experience and Trends in 1999 11 Tutterow V ACEEE Industrial Report

the Pul and Pa er Indust

40 Profiting from your Pumping System 2000 8
Tutterow V D Casada

Pump Systems Magazine Industrial Report YesPDF
and A McKane

Energy Use and Energy Intensity of Worrell E Dian
41

the US Chemical Industry
Apr00 40 Phylipsen Dan Einstein LBNL Industrial Report YesPDF

Nathan Martln

Opportunities to Improve Energy
Worrell Ernst Nathan

42 Efficiency in the US Pulp and Paper Feb01
Martin Norma Anglanl

Industrial Report
Industry

Dan Einstein Marla

Khrushch L nn Price
United States Industrial Electric Motor

DOE Office of Industrial Market
43 Systems Market Opportunities Dec98 93 Xenergy Inc

Technology and ORNL
Industrial

Assessment
National YesPDF

Assessment

44
Motorup Evaluation and Market

2001 93 Xenergy Inc Motorup Corp Cll
Market

National YesPDF
Assessment Assessment

EnergyEfficient Motor Systems A
Nadel S N Elliott M

45 Handbook on Technology Program 2002 520 Shepard S Greenberg
ACEEE Indusirlal Handbook National

and Policy Opportunities 2nd Edition
G Katz and AT de

Almeida
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Appendix D Database of Data Sources Documents Supplied by Big Rivers Electric Corporation

Number Type pragram
of Eaaluatian Load Repart or
IagsslTa nrcast Nlarket Market Study

bs in Sctor ResearGh Study Segment ar Available to

Main Author or Qrganization Residerltiat Appiance Saturation End Use GDS Team in
Date of Body of Consulting Publfshing the Camrnercial Survey Energy Targeted by Electronic

File Title of Document Publication Report irm Report Inttustlal Efficiency Plan etc ths Report Format

Big Rivers Electric Corporation Load
June05 113 pgs

GDS
gREC All Load Forecast All Sectors Yes

Forecast Associates

2 Big Rivers Electric Corporation web site October05 NA BREC BREC All Web site All Sectors Yes
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Appendix D Database of Data Sources Other pocuments Reviewed by GDS

TYPe Progam
Number of

Sector
Evaluation Load Market

R

Stud
PageslTab Organjzakion Forecast Market Segrnent or

Y
Date of Author qr Residenial Available toFile Title af Apcumert in Main Publlshing the Research Study End Use

Publication Consulting irm Comrrrcil GD3 Team in
8ddy of Report Applianc 5aturation Targeted by
Report

Industrial
Survey Energy the Report

ctronic

Efficiency Pin etc
Famat

1 2003 Gas Facts 2004 124
American Gas

AGA All Reference Fact Book All No
Association AGA

2 NJ Clean Energy Annual Report July02 2p
New Jersey Board

NJ BPU All Annual Report na PDF
of Public Utilities

3 2001 DEER August01 309 Xenergy Inc
Calif Energy All

Database of Energy Varies PDF
Commission Efficienc Measures

47 plus 63

4
AmericasBest Profiles of Americas

December03
ndiv Prog Dan York and

ACEEE All Program Descriptions Varies PDF
Leading Energy Efficiency Programs Descriptions Marti Kushler

Frederick Sebold

and Alan Fields

A Framework for Planning and RER Lisa

5 Assessing March01 22p
Skumatz Shel

PGE All Program Design Varies PDF

Publicly Funded Energy Efficiency
Feldman Miriam Theory and Policy
Goldberg Ken
Keating Jane

Peters

Increasing Energy Efficiency in New Kinney Larry Southwest Energy
Program Planning and6 Buildings in the Southwest Energy August02 115 Geller Howard Efficiency Project Res and Comm Varies PDF

Codes and Best Practices Ruzzin Mark SWEEP
Best Practices

Selecting Targets for Market
Suozzo Margaret

Market Transformation

7 Transformation Programs A National August98 174
Nadel Steven

ACEEE Res and Comm Programs Measures Varies PDF

Analysis Analysis

Performance Guidelines for

8
Instantaneous Water Heaters to Meet

May03 38 slides Darrell Paul PhD Battelle Residential Presentation Water Heating No
the Comfort Needs of the American

Consumer
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Appendix D Database of Data Sources Other pocuments Reviewed by GDS

Type program
Number vf Ealuation Load Maket Report or

PageslTab Oranization
S

orecast Market Segment or
Study

Date of Author or Residential Available to
File Tifile of pocument in Main PubHshing the Research Study nd Use

Publication
Ba

Consulting Firm
Report

Commercial
Appliance Saturation Tageted by

GDS Team in

Repot
lndustrial

gurvey Eergy the Report
Eectrpnic

Efficiency plan etc
Format

Economic Analysis of

9 California Standard Practice Manual Oct01 g
California Public

CA PUC All
DemandSide

YesPDF
Utilities Company Management

Programs and Projects

AttachmentVDeveloping Greenhouse

10
Mitigation Supply Curves for InState

Apr03 85
Guido Franco et CA Energy Public Interest Energy

YesPDF
Sources Climate Change Research al Commission Research Program

Development and Demonstration Plan

11
The Elements of Sustainability

2000 David C Hewitt ACEEE Research Study BuildingsEfficiency and Sustainability

DemandSide Management Market

12
Penetration Modeling and Resource

Apr89 10
Richard F Electric Power

qll Market Research Maine YesPDF
Planning Perspectives from Central Spellman Research Institute

Maine Power Company

Nadel Thorne
13

Market Transformation Substantial
A r03 60 Sachs Prindle

Progress from a Decade of Work
p ACEEE Market Research YesPDF

Elliott

Focus on Energy Public Benefits
State of WI

14 Statewide Evaluation Gluarterly Mar03 24
Focus Evaluation Department of

Statewide Evaluation YesPDF

Summary Report
Team Administration

Division of Energy
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Appendix D Database of Data Sources Other pocuments Reviewed by GDS

TYPe Pragram
Number of

SeCtpr
valuatlqn Lqad Maket Rtiud

o

PagesTab Organization Fqrecast Market Segment or
y

Date of Author or Residentiat Available o
Flle Title of 34cument in Main Publishing tha Research Study nd Use

Publiation
Qdy

Consulting Firm
Report

CommerciJ
Appliance Saturation 7argeted by

GDS 7eam in

Report
ndustrial

5 nergy the Report
EeGtronic

Efficiency Plan etc
prmat

Focus on Energy Statewide Evaluation Nick Hall
State of WI

15 NonEnergy Benefits CrossCutting Jan03 93 TecMarket Works
Department of

Statewide Evaluation

Report PA Consulting
Administration

Division of Energy

Beyond Energy Savings A Review of Nick Hall Jeff

16 the NonEnergy Benefits Estimated for 2002 14 Riggert ACEEE Program Evaluation
Three LowIncome Programs TecMarket Works

Energy Efficiency and Renewable
National Assoc of Global Environment

17
Sources A Primer

Oct01 56 State Energy Technology Research Study YesPDF

Officials Foundation

Natural Gas Price Effects of Energy
Elliott R Neal et

18 Efficiency and Renewable Energy Dec03 98
a

ACEEE Report YesPDF

Practices and Policies

19
Population Size of Various Cities in

Summer 2005
not

US Censu Bureau US Census Bureau Residential website Yes
the Bi Rivers Service Area applicable

Annual Heating and Cooling
Operating Costs for Various

20 Equipment in a Average
Summer 2005

not Kenergy
Kenergy Corporation Residental website Yes

HOme applicable Corporation

httpwwwkenergycorpGeotherm
al Heatin and Coolin h

21
AmericasBest Natural Gas Energy 3Dec 50

Kushler M D
ACEEE Report YesPDF

Efficiency Programs York and P Witte

Methodology and Forecasts of Long
Energy and

22
Term Avoided Costs for the Evaluation

Oct04 290 Environmental
California Public

All Forecast California YesPDF
of California Energy Efficiency

Economics Inc
Utilities Commission

Programs

Proportion of SingleFamily and Multi
23 Family Homes in the Big River Service ESRI ESRI Residental

Area
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Appendix D Database of Data Sources Other pocuments Reviewed by GDS

Type Rrogram
Report prNumber of Evaluation Load Market

PagesTab prgantzation
Sector

Forecast Market Segment or
Study

Date o Author or Residertial
End Use

Avaitble toFile Title of pacumetnt in Main Publlshing the Research StudyPublication
8ady of Consulting Firm

Report
Gommercial

Appliance Saturation Targeted by
GDS Taam in

Report Industlal
gurvey Energy the Report

EGtronlc

Efficincy Plan etc
Format

TecMarket Works
Lowincome Public Purpose Test The Inc Skumatz

24 LIPPT Final Report UpDated for Apr01 238 Economic RRM Working Group Report YesPDF
LIPPT Version 20 Research and

Megdal Assoc

Users Guide for California Utilitys Low TecMarket Works
Income Program Cost Effectiveness Inc Skumatz

25 Model The LowIncome Public Purpose May01 Economic RRM Working Group Report YesPDF
Test Version 20 A Microsoft Excel Research and

Based Model Megdal Assoc
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APPENDIX E



A endix E2 Avoided CostsforElectrlcit Natural Gas and Water 2006
Avoided Cost or voi ed Cost or

Avoided Cost for Avoided Cost for Natural Gas Natural Gas

General Rate of Electricity in Real Transmission in Residential Commercial Avoided Cost for

Inflation 2005 2006 Dollars Real 2006 Sector 2006 Sector 2006 Water Real
2025 kWh Dollars kW er mmbtu er mmbtu 2006 er allon

4

2006 0031 1920 1005 871 000482
2007 0031 1920 942 821 000482
2008 0031 1920 889 782 000482
2009 0031 1920 877 783 000482
2010 0031 1920 857 775 000482
2011 0031 1920 852 782 000482
2012 0031 1920 864 793 000482
2013 0031 1920 878 804 000482
2014 0031 1920 899 823 000482
2015 0031 1920 915 636 000482
2016 0031 1920 913 832 000482
2017 0031 1920 924 641 000482
2018 0031 1920 944 858 000482
2019 0031 1920 963 674 000482
2020 0031 1920 977 886 000482

2021 0031 1920 988 893 000482
2022 0031 1920 990 693 000482
2023 0031 1920 990 890 000482
2024 0031 1920 995 893 000462

1 Power Purchase Agreement between Big Rivers Electric Corporation and LGE Energy Marketing Inc dated7151998 pages
2526

2 Annual Energy Outlook 2005 US Department of Energy Energy Informatlon Administration February 2005 page 69 Table 27

3 Annual Energy Outlook 2005 US Department of Energy Energy Information Administration February 2005 Supplemental data
tables for energy prices Table 106

4 Public Service Commision PSC Rules on KentuckyAmerican Water Rate Request
httpwwwenvironmentkygovlpresspress2005february2005228kyamericanwaterhtmAccessed 06 Oct 2005
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A endix E2 Avoided Costs for Electrici Natural Gas and Water in Nominal Dollars
voi e Cost or Avoided Cost for Avoided Cost for Avoided Cost for

General Rate of Electricity in Transmission in Natural Gas Natural Gas

Inflation 2005 Nominal Dollars Nominal Dollars Residential Sector Commercial Avoided Cost for
2025 kWh kW mmbtu Sector mmbtu Water al

2006 0031 1920 1005 871 000462

2007 0031 1980 971 846 000497
2008 0031 2041 945 831 000512
2009 0031 2104 961 858 000528
2010 0031 2169 969 876 000545

2011 0031 2237 992 911 000561
2012 0031 2306 1037 952 000579

2013 0031 2377 1087 995 000597
2014 0031 2451 1148 1050 000615
2015 0031 2527 1204 1100 000634
2016 0031 2605 1239 1129 000654
2017 0031 2686 1293 1176 000674

2018 0031 2770 1361 1238 000695
2019 0031 2655 1432 1300 000717
2020 0031 2944 1498 1359 000739
2021 0031 3035 1561 1412 000762
2022 0031 3129 1614 1456 000786
2023 0031 3226 1663 1495 000810
2024 0031 3326 1723 1547 000835
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Page 4 Avoided Cost for Transmission in Nominal Dollars
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Page 6 Avoided Cost for Natural Gas Commercial Sector in Nominal Doilars

1600

1500

1400

1300

a

E 1200

1100

1000

900

800

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year

Page 6 of 7



Page7Avoided Cost for Water in Nominal Dollars

000900

000850

000800

000750

000700

000650
w

000600

000550

000500

000450

000400

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year

Page 7 of 7



APPENDIX F

i



ti

i
lti

s

rfti
ti

Final Report

Weatherization and Insulation Services

Market Research with

Energy Service Companies Serving the
Big Rivers Electric Corporation Service Area

liNi if

September 9 2005

r

Prepared cnd Submitted by

GDS Associates I nc
Engineers and Consultants

i
5ra nLt

V

i

GDS Associates Inc 1850 Parkway Place Suite 800 Marietta GA 30067 wwwgdsassociatescom
Marietta GA Austin TX Auburn AL Manchester NH Madison WI



Final Report Weatherization and Insulation Services Market Research with Energy
Service Companies Serving the Big Rivers Electric Corporation Service Area

September 9 2005

Results of tnterviews with eRergy services contractors insulationlweatferizationhniindaws
contractors in the Kentucky service areaohe Big Riverg Electric Carporation REGj

Questions

1 During the year 2004 fo how many homes did you provide
weatherization and insulafion services

Average 160
Range 4 to 750
Number of respondents 10

Comments

Mostl do new construction insulation is art of the ob

We mostl do new construction have a blower door used to do ene audits

there is a coop program in our area Kenergy not as good as it used to be with the All
Seasons Comfort Home

do more heatin and air than insulation

2 For your residential customers what is fhe size of the typical single
family home

Average 1850 sf
Range 13003000 sf 9001600 sf renovations
Number of respondents 9

Comments

18002ksf existin 25003ksf new construction

23002400 new const actualt the usuall insulate the ara es too 3000 includin ara es

avera e 9001600 sf Renovations

now the mi ht avera e 2000 sf

at least 2000 sf new construction

3 What is the size of the iypical Mulfi home

Average 1060 sf
Range 6002250 sf
Number of respondents 7

Comments none
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Final Report Weatherization and Insulation Services Market Research with Energy
Service Companies Serving the Big Rivers Electric Corporation Service Area

September 9 2005

Attic insulation

4 To how many homes did you add attic insulation in 2004

Average 95
Range 2 to 250
Nwnber of respondents 9

Comments none

5 On average how much insulation do you add to homes needing such
insulation ofwhaf material

Survey respondents report that existing homes have inadequate attic insuIation Often there is 4
to 6 of insulation existing and the contractors add 6 to 12 to bring the attic up toR30R38
orR40

Average 9
Range 6to 12
Number of respondents 9

Fiberglass 4 respondents representing approximately 500 jobs per year
Cellulose 5 respondents representing approximately 300 jobs per year

Counents

Usuall find 46 existin add810

Usuall add r30 on existin to brin total to R40 Install R40 on new construction

Usuall find R19 and add another R19 b uttin in 6 of blown cellulose

Existin had rolled fiber lass and we added 12

They usually have 56 inches we add 68 inches to reach R38

I use Nuwool its a cellulose with fire additives and doesntsupport mold growth or insects
wwwnuwoolcom It comes from Michi an

Generall find 0 to 6 add 6 fiber lass

Finding older homes with R19 or less most of the calls are on heating or air conditioning and

attic insulation is the first thin I look at Brin to R38

More than anything most of the time I recommend adding R30 whether they have anything or
not

6 What is your best estimate of the installed cost for attic insulation per
square foot

Average 048
Range 026 to060 most common answer was 50 to 60
Number of respondents 7

Comments none
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Service Companies Serving the Big Rivers Electric Corporation Service Area

September 92005

7 To the best ofyour knowledge what percent of existing singleand
multifamily homes need additional attic insulation

Average 65
Range 35 to 85
Number of respondents 8

Comments

Its a bunch most built badc in the late 60s Even since then a lot of builders dont put enough
in And Im not a fan of blovm fiberglass when it gets really cold you use 40 of the R value
blown fiberglass should be capped with cellulose You can tell by driving around on a cold day
if the frost has melted on the roof then the need more insulation

if the house is 10 ears old or more
I

Wall insulation

8 During 2004 in how many homes did you install wall insulafion

Average 50
Range 0 to 100
Number of respondents 5 contractors active in this market and 3 who do this type of work but did
zero or 1 such job in the past year

Comments

Do very few it is a poor system blown cellulose dont do it very often can inject into wall
but it settles and doesntdo a ood ob

most that Ive done had no insulation reviousl or ust a little blownin

A lot of walls dont have anything Probably 2x4 would be the most common 35 inches
Didntdo any last year stay covered up with the new construction Do that work when new
construction slows down

I do wetblown on new construction I have done it in the past there is a lot of oompetition its

hard for a bi com an to com ete with u s who work out of their ara e

9 On average how much insulation do you add to walls needing such
insulation What insulating material do you normally use in the walls

Average 35 is most common
Range 35R13 for 2x4 construction 55R19 for 2x6 construction
Number of respondents 8

Fiberglass Represents approximately 60 jobs per year
Cellulose Represents approximately 250 jobs per year

Cornrnents

None
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Service Companies Serving the Big Rivers Electric Corporation Service Area

Septe 9 20

10 What is your best estimate of fhe installed cost for wall insulation per
square foot

Average weighted by number ofjobs092sf
Range 055 to130 one volume contractor quoted055sfremaining volume contractors
quoted 1 to 13 per square foot
Number of respondents 8 5 who have done this work recently

Comments

By surveyor There does not seem to be a price difference between fiberglass and cellulose
insulation

11 To the best ofyour knowledge what percent of existing single and
multifamily homes need additional wall insulation

Average 50
Range 15 to 95
Number of respondents 5

Comments

not a ood a lication the uestion is moot

if the house is more than 1015 ears old then almost 100

Floor insulation

12 During 2004 in how many homes did you install floor insulation

Average 66
Range 2 to 150
Number of respondents 6

Comments

Dontdo floor insutation there is duct work under the floor Instead we insulate the
erimeter foundation wall

I dont believe in insulating the floor we insulate outside foundation walls most heatair

systems are in the crawt typical 15 loss in that duct The insulation is mostly used for
sealing rather than for insulating use about 15 cellulose used to use styrofoam but it is a
fire hazard

onl do erimeter foundation ut s ofoam on new construction

Its not really required a lot of builders dont really do it What I do is the perimeter put a
heavy 6 mil barrier for ground cover Treat it like ahalfbasement Insulate the band boards
seal the vent Dont have to wo about the i es freezin

I do the erimeter

95 of the time the only place you can put it is undemeath the house if you have a crawl
s ace That can et re ex ensive
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September 9 2005

3 On average how many inches of floor insulation do you add to homes
needing such insulation Of what material

Average 15 inches
Range 1 to 15 inches R7 to R19 fiberglass batts cellulose and styrofoam
Number of respondents 7

Comments

1 to 15 depends on the peoplespreference a lot of people dontwant it because they fear
insects would et between the insulation and the foundation

R8 on erimeter walls and band oists of the crawl s ace Plus lastic va or barrier

We do a lot where they just want the crawl band insulated its not required by code so a lot of
times it is not done

14 What is your best estimate of the installed cost for floor insulation per
square foot

Perimeter wall insulation Floor insulation

Average 0675 0723

Range 021 to075 052 to085

060 to 075 from contractors active in this type of work

15 To the best ofyour knowledge what percent of existing single and
multifamily homes need additional floor insulation

Average 73
Range 40 to 100
Number of respondents 6

Comments

Big Rivers used to recognize foundation perimeter cellulose as being superior and used to pay
incentives Contractor is familiar with ro rams and used to work for Kener

There are a lot ofeasting homes on brick piers would be hard to insulate but perhaps as many
as 85awould benefit

Need to insulate the crawl band 95 of W Ky homes not even doing new construction fn S
Indiana most counties re uire that ou do at least the crawl band

Air sealing caulking or weatherstripping

16 During 2004 in how many homes did you provide air sealing caulking
or weatherstripping services

Only one of the contractors surveyed provides tlus service as a retrofit

Average 26
Range 1 to 100
Number of respondents 6
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Comments

On the houses that we build we have an insulation contractor put up a mesh on the wall then
blow in fiber lass throu h the oints etc
Used to do that with the blower door haventbeen doin it latel

Do that ust on new construction

Ont doairsealin in new construction It is the most im ortant art

Onl in new construction

17 What is your best estimate of the installed cosf for air sealing per
home

Average weighted by number ofjobs 250home
Range 010 per square foot of wall area 150 to 1400 per home
Number of respondents 6

Comments

We used to charge 50 for blower door test then estimate We used to think that the air
losses were around windows and such but now we know that the losses are up and down
like the chimne effect

18 To the besf ofyour knowledge what percent of existing single and
multifamily homes need addiional air sealing caulking or weather
sfripping services

Average 67
Range 35 to 90
Number of respondents 4

Comments

None

Windows

19 During 2004 in how many homes did you install vinyl replacemen
windows

Average 81
Range 4 to I75
Number of respondents 3

Comments

None
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20Are the replacement windows Energy Star Rated

Three respondents two answered yes and one answered dontknow

21 On average how many vinyl replacemenf windows do you install per
home

Average 11
Range 10 to 14
Number of respondents 3

Comments

None

22 What is the average cost per window for vinyl replacement windows

Average 433window
Range 375 to 500 per home
Number of respondents 3

Comments

None

23 To the best ofyour knowledge wha percent of existing single and
multifamily homes need vinyl replacement windows

Average 55
Range 3 to 75
Number of respondents 3

Comments

None
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Appendix G Payback Data for Energy Efficiency Measures Residential Sector

verage

Residential

Reta11 Rate

Incremental Annual kWh for Members Annual Bill Payback
Residential Energ Efficienc Measure Cost Savin s 2004 Savings in ears

CFL replacing Incandescents for 27 hrsday 597 4888 00616 301 198

CFL Torchiere com ared to Halogen Torchiere 60 22356 00616 1378 435

CFL Torchiere compared to Incandescent
Torchiere 60 8669 00616 534 1123

Energ Star Single Room Air Conditioner 89 11875 00616 732 1216

Energ Star Com liant Freezer To Refrigerator 115 102900 00616 6343 181

Energ Star Com liant Sideb Side Refrigerator 2475 107900 00616 6651 372

Ener Star Com liant U rf ht Freezer 50 11000 00616 678 737

Ener Star Com liant Chest Freezer 50 4300 00616 265 1886
Ener Star Builtln Dishwasher 2946 14100 00616 869 000

Energy Star Washing Machine with Electric Water
Heater and Electric Clothes D er 200 47500 00616 2928 683

Energy Star Washing Machine with Gas Water
Heater and Electric Clothes D er 200 11500 00616 709 2821

Energy Star Washing Machine with Gas Water
Heater and Gas Clothes D er 200 000 00616 000

Ener Star Compliant Pro rammable Thermostat 49 8790 00616 542 904
Water Heater Blanket 15 33300 00616 2053 073

Low Flow Shower Head 577 25000 00616 1541 037

Pi e Wra 323 13300 00616 820 039

Air Sealin 380 117199 00616 7224 526

Reset Water Heater Thermostat from medium to
medlow 10 38090 00616 2348 043

Water Heater Wra from EF86 to EF88 35 5860 00616 361 969
Attic Insulation from R9 to R38 720 87899 00616 5418 1329

Air Sealin Retrofit 380 234600 00616 14461 263

Attic Insulation Retrofit 8478 689400 00616 42494 200

Wall Insulation Retrofit 330 138000 00616 8506 388
in ow onstruction rom smgepane to

double pane loweU26 1223 388000 00616 23916 511

Note The 2004 average residential retail rate of 0616 was obtained by GDS from BREC and it is the weighted average
retail rate per kWh for residential members of BRECsthree member distirbution coo eratives
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Appendix G Payback Data for Energy Efficiency Measures Commercial Sector

verage

Commercial Annual Commercial Annual

Market Increment kWh Retail Rate Bill Payback

Segment Measure Name al Cost Savings 2004 Savings in years

Interior Li htin

Existin CFL screwin 6 90 00285 257 234

Existin CFL Hard Wired 27 228 00285 650 415

Existin Biax Fluorescents 400 480 00285 1368 2923

Existin Ener efficient Torchiere 20 296 00285 844 237

Existin Halo en PAR Flood 90W 12 180 00285 513 234

Existin Ret 1 L4T5 1 EB 64 39 00285 111 5756

Existin Ret 4L4 HO T5 1 EB re I 400 w Metal halide 400 648 00285 1847 2165 I

Existin Ret 1 L4T5 1 EB Reflector 98 63 00285 180 5456

Existin RET T8 EB Reflector 72 54 00285 154 4677

Existin RET 2L4T8 1 EB 27 72 00285 205 1315

Existin RET 2L4 Su er T8 1 EB 10 36 00285 103 974

Existin RET 2L4 Su er T8 1 EB Reflector 45 84 00285 239 1879

Existin RET 2L4T5 1 EB 64 84 00285 239 2672

Existin RET 2L4T5 1 EB Reflector 72 132 00285 376 1913

Existin RET 2L8T8 1 EB 27 144 00285 411 658

Existin RET 4L4 Su er T8 1 EB 12 72 00285 205 585

Existin 250 Watt Metal Halide Li htin 65 513 00285 1463 444

Existin Hi h Intensit Dischar e S stems 250 W 65 510 00285 1453 447

New Hi h Intensit Dischar e S stems 50 W 65 291 00285 830 783

Existin Pulse Start HID 200 330 00285 941 2126

Existin Hi h Pressure Sodium 250W Lam 65 513 00285 1463 444

Existin LED Exit Si ns 30 184 00285 525 572

Existin Solid State Exit Si ns 38 348 00285 992 383

Existin LED Si na e 100 690 00285 1967 508

Existin LED Traffic Li hts 125 430 00285 1226 1020

Existin LED Traffic Li hts Yellow si nals onl 42 22 00285 061 6798

Existin Occu anc Sensor 120 302 00285 861 1394

Existin Da li ht Dimmin 181 353 00285 1006 1799

New Da li ht Dimmin 181 252 00285 718 2519

Existing Continuous Dimming 10L4 Fluorescent 288 945 00285 2694 1069

Fixtures

Existing Continuous Dimming 5L4 Fluorescent Fixtures 288 472 00285 1346 2140

Existing Continuous Dimming 5L8 Fluorescent Fixtures 288 945 00285 2694 1069

New 15 More Efficient Desi n Li htin 4000 27000 00285 76974 520

New 30 More Efficient Desi n Li htin 8000 54000 00285 153949 520

New 5 More Efficient Desi n Li htin 4000 9000 00285 25658 1559

New 10 More Efficient Desi n Li htin 8000 18000 00285 51316 1559

Refri eration

Existin Vender Miser 179 1551 00285 4422 405

Existin ENERGY STAR Bevera e Vendin Machines 25 330 00285 941 266

Existin Refri eration Commissionin 113 190 00285 542 2086

Existin Refri eration Commissionin 113 375 00285 1069 1057

Existin Efficient com ressor motor retrofit 62 266 00285 758 818

Existin Efficient com ressor motor retrofit 62 525 00285 1497 414

Existin Com ressor VSD retrofit refri 2000 228 00285 650 30769

Existin Com ressor VSD retrofit freezer 2000 450 00285 1283 15590

Existin Demand Defrost Electric Refri 25 304 00285 867 288

Existin Demand Defrost Electric Freezers 25 600 00285 1711 146

Existin Floatin head ressure controlsRefri 4995 266 00285 758 65867

Existin Floatin head ressure controlsFreezers 4995 525 00285 1497 33373

Existin Hi h Efficienc Ice Maker 300 2365 00285 6742 445
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Appendix G Payback Data for Energy Efficiency Measures Commercial Sector

verage

Commercial Annual Commercial Annual

Market Increment kWh Retail Rate Bill Payback

Segment Measure Name al Cost Savings 2004 Savings in years

Existin Bevera e Mechandisers 166 1730 00285 4932 337

Existin Hi h Efficienc Reach in Refri erator 400 1330 00285 3792 1055

Existin Hi h Efficienc Reach in Freezer 400 2625 00285 7484 534

Existin Hi hefficienc fan motors refri 62 152 00285 433 1431

Existin Hi hefficienc fan motors freezer 62 300 00285 855 725

Existin Antisweat humidistat controls refri 6500 190 00285 542 119999

Existin Antisweat humidistat controts freezer 6500 375 00285 1069 60799

Existin Demand Hot Gas Defrost refri 25 114 00285 325 769 I

New Demand Hot Gas Defrost freezer 25 225 00285 641 390

Existin Ni ht covers for dis la cases refri 9 228 00285 650 138

New Ni ht covers for dis la cases freezers 9 450 00285 1283 070

Existin Stri curtains for walkins refri 200 368 00285 1049 1906

Existin Stri curtains for walkins freezer 200 613 00285 1748 1144

Existin WalkIn Cooler Economizers 300 1149 00285 3275 916

Existin WalkIn Cooler Fan Control 300 1487 00285 4239 708

Existin WalkIn Cooler poor Heater Control 2000 4202 00285 11979 1670

Existin WalkIn Freezer poor Heater Control 2000 2055 00285 5858 3414

S ace Coolin

New Centrifu al Chiller 051 kWton 300 tons 16200 55968 00285 159560 1015

New Centrifugal Chiller 051 kWton 300 tons 202200 118155 00285 336850 6003

Retrofit

Existin Centrifu al Chiller 051 kWton 500 tons 27000 93281 00285 265934 1015

Existing Centrifugal Chiller 051 kWton 500 tons 281500 196926 00285 561416 5014

Retrofit

New Centrifugal Chiller Optimal Design 04 kWton 60000 207290 00285 590964 1015

500 tons

Existing Centrifugal Chiller Optimal Design 04 kWton 314500 310935 00285 886447 3548

500 tons

Existin Chiller Tune UDia nostics 300 ton 5100 25207 00285 71864 710

Existin Chiller Tune UDia nostics 500 ton 8500 25207 00285 71864 1183

New Coolin Circ Pum s VSD 6280 3486 00285 9938 6319

New DX Packa ed S stem EER10910 tons 607 4818 00285 13737 442

Existin DX Packa ed S stem CEE Tier 2 20 Tons 910 7226 00285 20600 442

Existin DX Packa ed S stem CEE Tier 2 20 Tons 1813 14453 00285 41205 440

Existin DX Tune U Advanced Dia nostics 340 3110 00285 8867 383

Existin Packa ed AC 3 tons Tier 1 138 918 00285 2616 527

Existin Packa ed AC 3 tons Tier 2 207 1273 00285 3629 570

Existin Packa ed AC 75 tons Tier 1 405 2056 00285 5861 691

Existin Packa ed AC 75 tons Tier 2 607 2890 00285 8239 737

Existin Packa ed AC 75 tons Tier 1 6105 6202 00285 17680 3453

Existin Packa ed AC 75 tons Tier 2 6307 7036 00285 20058 3144

Existin Packa ed AC 15 tons Tier 1 791 3827 00285 10909 725

Existin Packa ed AC 15 tons Tier 2 1516 6606 00285 18834 805

Existin Economizer Sin le Set Point Dr Bulb 1500 5970 00285 17019 881

Existin Economizer Sin le Set Point Ental 2250 15764 00285 44943 501

Existin Economizer Com aritive Enthal 3000 28916 00285 82437 364

Existin EMS Chiller 500 ton 30000 82916 00285 236386 1269

Existin Pro Thermostat 55 3110 00285 8867 062

Ventilation

Existin Fan Motor 15h 1800r m 924 46 1053 00285 3002 153

Existin Fan Motor 40h 1800r m 941 286 2354 00285 6711 426

Existin Fan Motor 5h 1800r m 895o 34 393 00285 1120 303

Existin Variable S eed Drive Control 15 HP 3465 12000 00285 34211 1013

New Variable S eed Drive Control 40 HP 6280 32000 00285 91229 688
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Appendix G Payback Data for Energy Efficiency Measures Commercial Sector

verage

Commercial Annual Commercial Annual

Market Increment kWh Retail Rate Bill Payback

Segment Measure Name al Cost Savings 2004 Savings in years

New Variable S eed Drive Control 5 HP 1925 4000 00285 11404 1688

Existin Heat Recover 400000 203300 00285 579589 6901

Exterior Li htin

Existing Outdoor Lighting Controls PhotocellTimeclock 108 165 00285 470 2296

Existin ROB 2L4T8 1 EB 27 72 00285 205 1315

Existin H dronic Heatin Pum VFD 3465 10875 00285 31004 1118

Office equipment
Existin External hardware control 173 146 00285 416 4156

Existin Ni httime shutdown La to 0 13 00285 037 000

Existin Ni httime shutdown Deskto 0 115 00285 328 000

Existin Power Mana ement Enablin 4 201 00285 574 070

New Purchase LCD monitor 200 77 00285 220 9111

Other

Existin Dry T pe Transformers 11 30 00285 086 1250

Note The 2004 average residential retail rate of 0616 was obtained by GDS from BREC and it is the weighted average retail
rate per kWh for residential members of BRECs three member distirbution cooperatives
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Appendix G Payback Data for Energy Efficiency Measures Industrial Sector

2003 Measure Payback

Count Measure Name CCE Life Years

1 Near Net Sha e Castin 0093 15 1

2 Inection Mouldin Im ulse Coolin 0060 12 1

3 Intelli ent extruder DOE 0028 10 1

4 Clean rooms Controls 0025 10 1

5 Process Controls batch site 0023 10 1

6 Machiner 0019 10 1

7 Machiner 0014 10 1

8 Machine 0014 10 1

9 Machiner 0014 10 1

10 Machiner 0014 10 1

11 Compressed Air System Optimization 0013 10 1

12 OMschedulin s innin machines 0012 10 1

13 Schedulin 0008 10 1

14 O timize d in rocess 0007 10 1

15 OSM ExtrudersInjection Moulding 0006 12 1

16 Com ressed Air Sizin 0005 10 1

17 Efficient ractices rintin ress 0004 20 1

18 Efficient Machine 0004 10 1

19 O timization aintin rocess 0003 10 1

20 Pum s S stem O timization 0002 10 1

21 Pum s Sizin 0001 10 1

22 Fans Im rove com onents 0001 10 1

23 Process control 0001 10 1

24 SwitchoffOM 0001 8 02

25 New transformers weldin 0004 15 31

26 New transformers welding 0004 15 31

27 New transformers weldin 0004 15 31

28 New transformers weldin 0004 15 31

29 Pum s OM 0005 10 11

30 Fans OM 0005 10 11

31 Setback temperatures wkdoff duty 0005 10 11

32 Bakery Process Mixing 08M 0005 10 11

33 Re laceVbelts 0005 5 16

34 Com ressed Air08M 0005 10 13

35 Efficient Refri eration O erations 0005 10 13

36 Curin ovens 0006 15 62

37 ASD 6100 h 0006 10 14

38 Heat Pum s Dr in 0007 15 61

39 Efficient Printin ress fewer c linders 0007 10 37

40 Bake Process 0007 15 21

41 O timization aintin rocess 0007 10 17

42 O timization Process 0007 10 17

43 Optimization painting process 0007 10 17

44 Air conve in s stems 0007 14 21

45 Efficient rocesses weldin etc 0008 15 42

46 Schedulin 0008 10 31

47 Schedulin 0008 10 31

48 Scheduling 0008 10 31

49 Scheduling 0008 10 31

50 Pum s Controls 0008 10 19

51 Curin ovens 0008 15 49

52 Curin ovens 0008 15 49

53 Curin ovens 0008 15 49

54 Curin ovens 0008 15 49

55 Re laceVBelts 0009 10 21
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Appendix G Payback Data for Energy Efficiency Measures Industrial Sector

2003 Measure Payback

Count Measure Name CCE Life Years

56 Com ressed Air Controls 0010 10 34

57 O timization Refri eration 0010 15 52

58 Ener Star Transformers 0010 25 55

59 To heatin lass 0011 8 21

60 Process Control 0011 15 47

61 Motor ractices1 100 HP 0013 6 30

62 Hi hefficienc motors 0014 10 32

63 Efficient drives 0014 10 34

64 Efficient drives rollin 0014 10 34

65 Membranes for wastewater 0015 15 55

66 Motor ractices1 6100 HP 0015 10 46

67 Drives EE motor 0016 10 38

68 Fans S stem O timization 0017 10 47

69 O timization control PM 0018 10 45

70 Schedulin 0018 10 42

71 Hi h Consistenc formin 0018 20 36

72 Process control 0018 15 62

73 Electronic Ballasts 0019 12 49

74 ASD 100 h 0020 6 32

75 Metal HalidesFluorescent 0021 12 62

76 D in UVIR 0022 8 47

77 Hi h efficienc motors 0024 6 38

78 Ga Formin a er machine 0024 20 57

7g Re lace b T8 0025 12 66

80 Controlssensors 0027 12 70

81 Autoclave o timization 0027 10 63

82 Process Drives ASD 0028 10 65

83 Process Heatin 0028 15 84

84 Drives ASD 0029 10 67

85 HVAC Mana ement S stem 0030 10 70

86 Pro rammable Thermostat 0030 10 70

87 Clean Room Controls 0030 10 70

88 Efficient electric meltin 0031 20 105

89 DuctPi e Insulationleaka e 0033 10 72

90 Window film 0037 8 70

91 Motor ractices1 15 HP 0038 145 104

92 Inection Mouldin Direct drive 0039 12 91

93 Extrudersinection Mouldin multi um 0040 12 105

94 Fans Controls 0042 10 98

95 Chiller OSMtuneu 0042 10 98

96 Li ht c linders 0053 10 109

97 Direct drive Extruders 0055 12 115

98 Re lace 100 HP motor 0057 6 91

99 Clean Room New Desi ns 50060 10 140

100 Efficient rindin 0078 15 232
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Big Rivers Electric Corporation
LEM Costs vs Total Costs of Power Supply Options
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Big Rivers Electric Corporation
Nominal Natural Gas and Coal Prices
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i

Big Rivers Eleciric Corporation
CompaMson of LEM ContractCoststoPower Suppty Opdons

8858 C85BILSSYT0119

Resource LEM Pulv Coal Coal GasCC Conventional CC Addanoed CC Conventional Cf AdvancedCf Fuel Cells Base Distritiuted Peak Distributed Biomass Landfill Gas Geothemwl IiVind Solar Thermal Photovoltaic Hydroetectric
Capadry Factor 9000 90009b 800096 80009b 2500 2500 700046 9000 2500 80 9800 5000 5000 5000 5000 5000

LevHtred Rate 3704 3795 6862 y6445 11124 9620 17777 g9797 14251 3424 3013 9244 3004 7260 8911 3830

Mnual Rabes

2005 3451 3582 7210 67 11636 10065 17759 10198 14897 3416 2886 9305 3085 7580 9736 3948
2006 3482 3608 8572 8057 13685 11804 19314 12090 17010 3421 2903 9310 3080 7554 9660 3940

2007 3497 3621 7704 7241 12382 10697 18411 10898 15651 3425 2920 9312 30J9 7527 95J9 3931
2008 3528 3647 7225 6791 11664 10086 17937 10245 14897 3429 2937 9313 3068 7497 9493 3921
2009 3547 3662 68J2 6459 i1135 9636 17601 9767 14337 3432 2954 9312 3060 7465 9403 3910
2010 3582 3692 6583 6187 10702 9267 17335 9377 138i76 3435 2970 9309 3052 7429 9308 3897
2011 3606 3711 6412 6025 10447 9049 17200 9151 13599 3437 2987 9304 3043 7392 9208 388q
2012 3632 3733 6241 5864 10192 8631 17064 8924 13319 3438 3003 9296 3032 7351 9102 3869
2013 3662 3758 60J0 5702 9936 8612 16927 8698 13038 3438 3020 9287 3021 7307 8990 38i52
2014 3697 3787 5898 5540 9679 8393 16789 8972 12755 3438 3036 9274 3008 7259 88J2 3834
2015 3737 3821 5727 5378 9422 81J3 16650 8246 124J0 3436 3052 9258 2994 7208 8747 3814
2016 3768 3846 5842 5486 9597 8320 16826 8416 12632 3434 3068 A240 29J9 7153 8616 3793
2017 3819 3890 6074 S701 9945 8614 17L29 8750 i2971 3430 3083 9218 2963 7094 8477 3770
2018 3880 3943 6383 5990 10411 9007 17516 9190 13429 3426 3098 9193 2945 7031 8331 3744
2019 3936 3990 6710 6296 10902 9422 17922 9654 13913 3420 3113 9164 2925 6964 BPJ6 3717
2020 3994 4039 6973 6591 11298 9756 18255 100i31 14297 3413 3127 9131 2904 6891 8013 3687
2021 4062 4098 7216 6768 11662 10063 18565 103i80 146q6 3404 3T41 9093 2880 6814 7841 3656
2022 4126 4153 7403 6942 1i943 10299 18810 10653 14906 3394 3154 9051 2855 6731 7660 3621
2023 41i91 42i08 7548 7077 12160 10481 19008 108i68 15098 3382 3167 9004 2828 6642 7468 3584
2024 4257 4264 7798 7309 12534 10795 19318 11227 15450 3369 3179 8952 2799 6547 7266 3544



Blp Rivere BlectriC Corporatlon
SupplySide Resourte Altemadves
Cost Pro ecdon

Reaouroe Puhr Coal

CapiWl Cost 121300
Reglonal Multlpller 1004

Adusted Capftal Cost kW 121785
Capital Cost Year 2003

COD Date 2005

Construcdon Perlod Years 4

Construcqon Esd 96 2529

Cost of Debt 96 535
Servke LNe Years 30

Operating W Year 2003

Primary Fuel Coal

Variab0M MkWh 406

FIKed 0M kWYr 2436

Capacity Facbor 96 90004b
OM Escalatlon 96 25296

Heat Rate MMBtu MWh 8844

nstructlan Period

Interest on Interest on

Expenditure CuRent Yr Previous Yr Ending
Ordinal lfear Calendar lfear PercenWge Expendiwre Expenditure Ending Bal Balance

L92 LkbLl LkbLl Slk1L1 RkW

1 2001 2500 28970 775 29745
2 2002 25009b 29699 794 1591 61830
3 2003 2500 30446 814 3308 96399
4 2004 250096 31212 835 5157 133603
S 00095 133603

ervite Period

StrdightUne Total Fixed Cost Total Variable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Principal DepredaUon Fixed 0M Annual Annual Levelized Heat Rate Fuel Cost Varlable0M Mnual LeveUzed Mnual Levellzed

kWl SkWl kW1 SLkbQ LkN1 GLk10f1 iLkSbfl MLkbLhl LMLklblhl MMBhMWh1 jULklLh IMLkldhl Q9LltlLhl dlkldhl IdLk19Lb1 IbLltlslhl

1 2005 133603 9041 7148 1893 4453 2560 14161 796 1682 8844 139 1228 427 1655 5189 3451 3871
2 2006 131710 9041 7046 1994 4453 2625 14124 1792 8844 142 1253 437 1690 3482
3 2007 129716 9041 6940 2101 4453 2691 14084 1786 8844 143 1262 448 1711 3497
4 2008 127615 9041 6827 2213 4453 2758 14039 1781 8844 146 1288 460 1748 3528
5 2009 125401 9041 6709 2332 4453 2828 13990 1774 8844 147 1301 471 1772 3547
6 2030 123069 9041 6584 2457 4453 2899 13936 1768 8844 151 1331 483 1814 3582
7 2011 120613 9041 6453 d588 4453 2972 13878 1760 8844 153 1350 495 1845 3606
8 2012 118025 9041 6314 2727 4453 3046 13814 1753 8644 155 1372 508 1880 3632
9 2013 115298 9041 6168 2872 4453 3123 13745 1743 8844 156 1398 521 1918 3662

30 2014 112426 9041 6015 3026 4453 3202 13670 1734 8844 162 1429 534 1963 3697
11 2015 109399 9041 5853 3188 4453 3282 13589 1724 8844 166 1466 547 2013 3737
12 2016 106211 9041 5682 3359 4453 3365 13501 1712 8844 169 I495 561 2056 3768
13 2017 102853 9041 5503 3538 4453 3449 13406 1700 8844 175 1544 575 2119 3819
14 2018 99315 9041 5313 3728 4453 3536 13303 1b87 8844 181 1604 589 2193 3880
15 2019 95587 9041 5114 3927 4453 3625 13193 1673 8844 188 1658 604 2263 3936
16 2020 91660 9041 4904 4137 4453 3716 13074 1658 8844 194 1716 619 2335 3994
17 2021 87523 9041 4682 4358 4453 3810 12946 1642 9844 202 1765 635 2420 4062
18 2022 83165 9041 4449 4592 4453 3906 12809 1625 6844 209 1850 651 2501 4126
19 2023 78573 9041 4204 4837 4453 4004 12661 1606 8844 217 1917 667 2585 4191
20 2024 73736 9041 3945 5096 4453 4105 12503 1586 8844 225 1967 684 2671 4257
21 2025 68640 9041 3672 5369 4453 4208 12334 1564 6844 233 2059 701 2761 4325
22 2026 63271 9041 3385 5656 4453 4314 12152 1541 8844 241 2134 719 2853 4395
23 2027 57615 9041 3082 5958 4453 4422 11958 1517 8844 250 2212 737 2949 4466
24 2028 51657 9041 2764 6277 4453 4534 11751 1490 8844 259 2292 756 3048 4539
25 2029 45380 9041 2428 6613 4453 4648 11529 1462 8844 269 2376 775 3150 4613
26 2030 38766 9041 2074 6967 4453 4765 11292 1432 9844 278 2462 794 3256 4689
27 2031 31600 9041 1701 7340 4453 4865 11039 1400 8844 269 2552 814 3366 4766
28 2032 24460 9041 1309 7732 4453 5008 10770 1366 9844 299 2645 835 3479 4845
29 2033 16728 9041 895 8146 4453 5133 10482 1330 8844 310 2741 856 3596 4926
30 2034 8582 9041 459 8582 4453 5263 10175 1291 8844 321 2841 877 3718 5008



Bp Rivers ElecMcCoporatlon
SupplSide aesouroe Alternatives
Cost Pro ection

Resource Coal Gasitkatton CC

Capital Cost 140200
Reglonal Multlplier 1004

Adusted Capttal Cost kW 140761
Capital Cost Year 2003

COD Date 2005

Constructlon Peiod Years 4

Constructlon Esd z52Wo
Cost of Debt 9b 5359
Servite Life Years 30

Operating Cost Year 2003

Primary Fuel Coal

Variable 08M MkWh 258
Fixed0M kWYr 3421

Cepacity FacOor 46 9000

0M Escalatlon 96 252

Heat Rate MMBtu MWh 8309

Interest on Interest on
Expendfture Current Yr Prevlous Yr Ending

Ordlnal Year Celendar Year Peroentage Expendtture Expenditure Ending Bal Balance

l1 SlkWl ISI1dOQ iLlcLl i1lcLl

1 2001 250096 33484 896 34380
2 2002 250046 34327 918 1839 71464
3 2003 250045 35190 941 3823 111419
4 2004 2500 36076 965 5961 154420
5 O00Wo 154420

Serviee Perlod

StralghtUne Total Fbced Cost Total VarWble Cost Total Cost
Ordinal Year Calendar Year Loan Bal Paymeirt Interest PIncipal Depreciatlon FUced 0M Mnual Mnual Levelized Heat Rate Fuel Cost Variable 0M Annual Levelized Annual LeVelized

1kW1 kW kWf LkllYl SLkl1 44LkbQ S1k19Q tlLklh1 tlLkllbl MMBtuMWh MM@t111 LbLklIhl IMLkbIll N1Lkldhl MLklLbl tlLklll NJLkbLhl

1 2005 154420 10450 6261 2188 5147 3595 17004 2157 52052 8309 139 1154 271 1425 1883 3582 53935
2 2006 152232 10450 8144 2305 5147 3686 16978 2153 8309 142 1177 278 1455 3608
3 2007 149927 10450 8021 2428 5147 3778 16947 2150 8309 143 1186 285 1471 3621
4 2008 147499 10450 7891 2558 5147 3874 16912 2145 8309 146 1210 292 1502 3647
5 2009 144940 10450 7754 2695 5147 3971 16873 2140 8309 147 1222 299 1522 3662
6 2010 142245 10450 7610 2839 5147 4071 16828 2134 8309 151 1251 307 1558 3692
7 2011 139406 10450 7459 2991 5147 4173 16779 2118 8309 153 1268 315 1583 3711
6 2012 136414 10450 7298 3151 5147 4278 16724 2121 8309 155 1289 323 1612 3733
9 2013 133263 10450 7130 3320 5147 4386 16663 2114 8309 158 1313 331 1644 3758

30 2014 129943 l0450 6952 3498 5147 4496 16596 2105 8309 162 1343 339 1682 3787
11 2015 126445 10450 6765 3685 5147 4609 16522 2096 8309 166 1378 348 1725 3821
12 2016 122760 10450 6568 3882 5147 4725 16440 2085 8309 169 1405 356 1761 3846
13 2017 118879 10450 6360 4090 5147 4844 16352 2074 8309 175 1451 365 1A16 3890
14 2018 114789 10450 b141 4308 5147 4966 16255 2062 8309 181 1507 375 1881 3943
15 2019 110481 10450 5911 4539 5147 5091 16149 2048 8309 188 1558 384 1942 3990
16 2020 105942 30450 5668 4782 5147 5219 16034 2034 8309 194 1612 394 2006 4039
17 2021 101160 10450 5412 5037 5147 5350 15930 2018 8309 202 1677 404 2080 4098
18 2022 96123 10450 5143 5307 5147 5495 15775 2001 8309 209 1738 414 2152 4153
19 2023 90816 l0450 4859 5591 5147 5623 15629 1982 8309 217 1801 424 2225 4208
20 2024 85225 10450 4560 5890 5147 5765 15471 1962 8309 225 1867 435 2302 4264
21 2025 79335 10450 4244 6205 5147 5910 15301 1941 8309 233 1935 446 2380 4321
22 2026 73130 10450 3912 6537 5147 6056 15118 1918 8309 241 2005 457 2462 4380
23 2027 66592 10450 3563 6887 5147 6211 14921 1893 8309 250 2078 468 2547 4439
24 2028 59706 10450 3194 7255 5147 6367 14709 1866 8309 259 2154 480 2634 4500
25 2029 52450 10450 2806 7643 5147 6527 14481 1837 8309 269 2232 492 2724 4561
26 2030 44807 10450 2397 8052 5147 6691 14236 1806 8309 278 2313 505 2818 4624
27 2031 36754 10450 1966 8483 5147 6860 13973 1772 8309 289 2397 517 2915 4687
28 2032 28271 10450 1513 8937 5147 7032 13692 1737 8309 299 2485 530 3015 4752
29 2033 19334 10450 1034 9415 5147 7209 13391 1698 8309 310 2575 544 3119 4817
30 2034 9919 30450 531 9919 5147 7391 13069 1658 8309 321 2669 557 3226 4884



Bip Rivers Electric Corporatlon
SupplySide Rasour ARemetives
Cost Pro ectfon

Rource Conv CC

Capltal Cost 56700

Reglonal Multlptler 1004

AdJusted CapfCal Cost kW 56827

Capftal Cost Year 2003

COD Date 2005

Construcdon Perlod Years 3

Construcdon Esd 96 2524b

Cost oP Debt 96 5359b

Servke Ufe llears 30

Operating Cost Year 2000

Primary Fuel Gas

Varleble 0M MkWh 183

Fixed0M kWTr 1104

Capacity Facbor ib B000

0M Escalatlon 9b 2529b

Heat Rate MMBtu MWh 7196

Interest on Interest on

Expendfture CuRent Yr Prevlous Yr Ending
Ordinal Year Calendar Year Pezentage Expenditure Expendfture Ending Bal Balance

SLk1El1 G4LklEQ SllsIl LLltll

1 2002 333396 18530 495 19005
2 2003 333396 18976 508 3017 39505
3 2004 33334b 19453 520 2114 61592

4 000 61592

5 000 61592

Servtte Perlod

ShalghtLine Total Flxed Cost Total Vadable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Principal DepredaGOn Fixed 0M Annual Annual LeveBzed Heat Rate Fuel Cos Variable 0M Mnual Leveled Mnual Levellzed

1LbL1 kW1 kW1 EIkW1 kW SkW SlkWl h1k1I NILkbLh MMB MWhI LCIM@Il k1 Nlklh kWhl Mk0hNlk9hMk1yh

1 2005 61592 4168 3295 873 2053 1250 6598 942 886 7196 842 6061 207 6268 6396 7230 7282
2 2006 60719 4168 3248 919 2053 1281 6583 939 7196 1031 7420 212 7633 8572
3 2007 59800 4168 3199 969 2053 1314 6566 937 7196 930 6549 218 6767 7704
4 200B 58831 4168 3147 1020 2053 1347 6547 934 7196 643 6067 223 6291 7225
5 2009 57811 4168 3093 1075 2053 1381 6527 931 7196 794 5712 229 5940 6872
6 2010 56736 4168 3035 1133 2053 1415 6504 928 7196 753 5420 235 5655 6583
7 2011 55603 4168 2975 1193 2053 1451 6479 924 7196 729 5247 241 5487 6412
B 2012 54410 4168 2911 1257 2053 1488 b452 921 7196 705 5074 247 5320 6241
9 2013 53153 4168 2844 1324 2053 1525 6422 916 7196 681 4901 253 5153 6070

10 2014 51829 4168 2773 1395 2053 1563 6389 912 7196 657 4727 259 4987 5898
11 2015 50434 4168 2698 1470 2053 1603 6354 907 7196 633 4554 266 4820 5727
12 2016 48964 4168 2610 1548 2053 1643 b316 901 7196 649 4669 272 4941 5642
13 2017 47416 4168 2537 1631 2053 1684 6274 895 7196 681 4899 279 5178 6074
14 2018 45785 4168 2449 1718 2053 1727 6229 889 7196 724 5208 286 5494 6383
15 2019 44066 4168 2358 1810 2053 1770 6191 862 7196 769 5534 293 5828 6710
16 2020 42256 4168 2261 1907 2053 1815 6128 874 7196 806 5798 301 6099 6973
17 2021 40349 4168 2159 2009 2053 1860 6072 866 7196 840 6041 308 6350 7216
18 2022 38339 4168 2051 2117 2053 1907 6011 858 7196 866 6229 316 6545 7403
19 2023 36223 4168 1938 2230 2053 1955 5946 848 7196 886 6376 324 6700 7548
20 2024 33993 4168 1819 2349 2053 2004 5876 838 7196 921 6627 332 6959 7798
21 2025 31643 4168 1693 2475 2053 2055 5601 828 7196 961 6914 341 7255 8083
22 2026 29168 4168 1561 2607 2053 2106 5720 816 7196 995 7162 349 7511 8328
23 2027 26561 4168 1421 2747 2053 2159 5633 804 7196 1030 7410 358 7768 8572
24 2028 23814 4168 1274 2894 2053 2214 5541 791 7196 1066 7672 367 8039 8830
25 2029 20920 4168 1119 3049 2053 2269 5442 776 7196 1106 7961 376 8337 9114
26 2030 17872 4168 956 3212 2053 2327 5336 761 7196 1148 8259 386 8644 9406
27 2031 14660 4168 784 3384 2053 2385 5222 745 7196 1189 8558 395 8953 9698
28 2032 11276 4168 603 3565 2053 2445 5101 728 7196 1232 8868 405 9273 10001
29 2033 7712 4168 413 3755 2053 2507 4972 710 7196 1277 9192 415 9607 10317
30 2034 3956 4168 212 3956 2053 2570 4834 690 7196 1324 9530 426 9956 1046



Bip Rlrers ElectMc Corporation
SuPplSide ResourCe AlternaUveB
Cost Pro eetion

Resource Adv OC

CepiWl Cost 55800

Replonal Muldpller 1004

AdJusted Capital Cost kW 56023

Capital Cost Year 2003

COD Date 2005

Constructlon Perlod Yeare 3

Constructlon Escl 96 25296
Cost of Debt 96 535

Servlce Life Years 30

Operating Cost Year 2003

Primary Fuel Gas

Vadabte OHM MkWh 177

Flxed 08tM kWYr 1035

Capadry Fattor 8000R6

0M EscalaUon 96 25296

Heat Rate MMBtu MWh 6752

Construetlon Period

InLerest on interest on

Expenditure Current Yr Previous Yr Ending
Ordinal Year Calender Year PercenWge Expendtture Expenditure Ending Bal Balance

Lgbl SLkl1 ILkll 8Lkl1 glkW

1 2002 3333 18216 487 18703
2 2003 33334b 18674 500 3001 38878
3 2004 333396 19144 512 2080 60614
4 00046 60614
5 000 60614

Servlee PerMd

StralghtLlne Total Flxed Cost Total Yarlable Cost ToWI Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Prindpal Deprecladon Fixed 08M Annual Annual Levelized Heat Rate Fuel Wst Variable 08M Mnual Levelized Annual Levetlzed

gkW RkW EkW1 gkW1 Lklbfl SLkri1 SLklKI tlLklLill Mlklelu MMSnMWhI SLMA71ULk1aLh1 MLkWh1 MLk1Nh1 tlLklIhl MLklLhl dLkllhl

1 2005 60614 4102 3243 859 2020 1088 6351 906 845 6752 842 5687 186 5873 5990 6780 6835
2 2006 59755 4102 3197 905 2020 1115 6332 904 6752 1031 6962 191 7153 8057
3 2007 58851 4102 3149 953 2020 1143 6312 901 6752 910 6145 195 6340 7241
4 2008 57697 4102 3098 1004 2020 1172 6290 898 6752 843 5693 200 5894 6791
5 2009 56893 4102 3044 1058 2020 1201 6266 894 6752 794 5359 205 5565 6459
6 2030 55835 4102 2987 1115 2020 1232 6239 890 6752 753 5086 211 5296 6187
7 2011 54721 4102 2928 1174 2020 1263 6211 886 6752 729 4923 216 5139 6025
B 2012 53546 4102 2865 1237 20I0 1294 6180 882 6752 705 4761 221 4982 5864
9 2013 52309 4102 2799 1303 2020 1327 6146 877 6752 681 4598 227 4825 5702

10 2014 51006 4102 2729 1373 2020 1360 6110 872 6752 657 4436 233 4668 5540
11 2015 49633 4102 2655 1446 2020 1395 6070 666 6752 633 4273 238 4512 5378
12 2016 48187 4102 2578 1524 2020 1430 6028 860 6752 649 4381 244 4625 5486
13 2017 46663 4102 2496 1605 2020 1466 5983 854 6752 681 4597 251 4848 5701
14 2018 45058 4102 2411 1691 2020 1502 5934 847 6752 724 4887 257 5144 5990
15 2019 43367 4102 2320 1782 2020 1540 5881 839 6752 769 5193 263 5456 6296
16 2020 41585 4102 2225 1877 2020 1579 5824 831 6752 806 5440 270 5710 6541
17 2021 39708 4102 2124 1977 2020 1619 5764 822 6752 840 5669 277 5945 6768
18 2022 37731 4102 2019 2083 2020 1659 5699 813 6752 866 5845 284 6129 6942
19 2023 35648 4102 1907 2195 2020 1701 5629 803 6752 886 5982 291 6273 7077
20 2024 33453 4102 1790 2312 2020 1744 5554 793 6752 921 6218 298 6516 7309
21 2025 31141 4102 1666 2436 2020 1788 5474 781 6752 961 6488 306 6793 7575
22 2026 28705 4102 1536 2566 2020 1833 5389 769 6752 995 b720 313 7034 7803
23 2027 26139 4102 1398 2703 2020 1879 5298 756 6752 l030 6953 321 7274 8030
24 2028 23436 4102 1254 2848 2020 1926 5201 742 6752 1066 7199 329 7528 8270
25 2029 20588 4102 1101 3000 2020 1975 5097 727 6752 1106 7470 338 7808 8535
26 2030 17588 4102 941 3161 2020 2024 4986 711 6752 1148 7749 346 8095 8807
27 2031 14427 4102 772 3330 2020 2075 4868 695 6752 1189 8030 355 8384 9079
28 2032 31097 4102 594 3508 2020 2128 4742 677 6752 1232 8321 364 8684 9361
29 2033 7589 4102 406 3696 2020 2181 4608 657 6752 1277 8625 373 8998 9655
30 2034 3893 4102 208 3893 2020 2236 4465 637 6752 1324 8942 382 9325 9962



etp ahrers Elecdic Corporatlon
SupplySide Resource Attematives
Cost Po ection

ResouRe Conv CT

Capital Cost 39500

Regional Muldpller 1004

AdJusted Capftal Cost 5kW 39658

Capital Cost Year 2003

COD Date 2005

Constructlon Period Years 2

Construcdon Esd 96 25295
Cost of Debt 9b 5359b

Servke Ufe Years 30

Operating Cost Year 2003

Plmary Fuel Gas

Vaiable0M MkWh 316
Fixed0M kWYr 1072

Capacity Factor 96 2500
0M Escalatlon 4fi 25245

Heat Rate MMBtu MWh 10817

Construdlon PeAod

Interest on Interest on

Expendfture Current Tr Prevlous Yr Ending
Ordinal Year Calendar Year Pertentage Expenditure Expenditure Ending Bal Balance

L1 Lkl1 Lk11 ISlk1K1 1SLkl1

1 2003 500096 19829 530 20359
2 2004 500096 20328 544 1089 42320

3 O00R6 42320
4 O00Wo 42320

5 O00R6 42320

erviee Perlod

StralghtLine ToWI Fixed Cost Total Verlable Cost Total Cost
Odlnal Year Calendar Year Loan Bal Payment Interest Prindpal Depnecladon Fixed QM Annual Annual Levelized Heat Rate Fuel Cost Varlable0M Annual Levelized Annual Levelized

LkbU EkWl LklK1 SkW1 i Lkl1 Q dLk10b dLkl1 MMBtuMWhI LMEtul MLklybl Lklhl idk1We11c191W 1MllsWh1 iIk1h1

1 2005 42320 2864 2264 600 1411 1127 4801 2192 2110 30817 842 9111 332 9443 9642 11636 y11753
2 2006 41721 2664 2232 632 1411 1155 4798 2191 10817 1031 11154 340 31495 13685
3 2007 41089 2864 2198 666 1411 1184 4793 2169 10817 910 9845 349 30194 12382
4 2008 40423 2864 2163 701 1411 1214 4787 2186 10817 843 9121 358 9478 11664
5 2009 39722 2864 2125 739 1411 1244 4780 2193 10817 794 8586 367 8952 11135
6 2010 38984 2864 2086 778 1411 1276 4772 2179 30817 753 8147 376 8523 10702
7 2011 38a05 2864 2044 820 1411 1308 4762 2175 10817 729 7887 385 8273 30447
8 2012 37386 2664 2000 864 1411 1341 4751 2170 10817 705 7627 395 8022 10192
9 2013 36522 2864 1954 910 1411 1374 4739 2164 30817 681 7367 405 7772 9936

30 2014 35612 Z664 1905 959 1431 1409 4725 2157 10817 657 7106 415 7522 9679
11 2015 34653 2864 1854 1010 1411 1444 4709 2150 10817 633 6846 426 7272 9422
12 2016 33644 2864 1800 3064 1411 1481 4691 2142 10817 649 7018 436 7455 9597
13 2017 32580 2864 1743 1121 1411 1518 4672 2133 10817 681 7365 447 7812 9945
14 2018 31459 2864 1683 1181 1411 1556 4650 2123 10817 724 7829 459 8287 10411
15 2019 30278 2864 1620 1244 1411 1595 4626 2112 10817 769 8319 470 8790 10902
16 2020 29034 2864 1553 1310 1411 1635 4599 2100 10817 806 8716 482 9198 11298
17 2021 27724 2864 1483 1381 1411 1677 4571 2087 10817 840 9081 494 9575 11662
18 2022 26343 2864 1409 1454 1411 1719 4539 2073 10817 866 9364 507 9870 11943
19 2023 24889 2864 1332 1532 1411 1762 4504 2057 10817 886 95H4 519 10104 12160
ZO 2024 23357 2864 1250 1614 1411 1806 4467 2040 30817 921 9962 532 30494 12534
21 2025 21742 2864 1163 1701 1411 1852 4426 2021 10817 961 10394 546 10940 12960
22 2026 20042 2864 1072 1792 1411 1898 4381 2001 10817 995 10766 560 11326 13326
23 2027 18250 2864 976 1887 1411 1946 4333 1979 10817 1030 11139 574 11713 13691
24 2028 16363 2864 875 1988 1411 1995 4281 1955 30817 1066 11533 588 12121 14076
25 2029 14374 2864 769 2095 1411 2045 4225 1929 10817 1106 11967 603 12570 14500
26 2030 12280 2864 657 2207 1411 2097 4164 1902 10817 1148 12415 618 13033 14934
27 2031 10073 2864 539 2325 1411 2150 4099 1872 10817 1189 12864 634 13497 15369
28 2032 7748 2864 415 2449 1411 2204 4029 1840 10817 1232 13330 650 13979 15819
29 2033 5299 2864 283 2580 1411 2259 3953 1805 10817 1277 13817 666 14483 16288
30 2034 2718 2864 145 2718 1411 2316 3872 1768 10817 1324 14326 683 15009 16777



Bip Rivars Electrtc Corporatlon
SupplSide Resource Attemadves
Cost Pro ectloe

Rawurce Adr CT

CaplWl Cost 37400

Regional Muldpller 1004

Adusted Capibl Cost kW 37550

Capital Cosc Year 2003
C00 DaOe 2005

Construcdon Period Years 2

Constructlon Esd 96 25295
Cost of Debt 96 53596
Servke Life Years 30

Opadng Cost Year 2003

Primary Fuel Gas
Varlable0M MkWh 280

Fixed0M kWYr 931

Capacitr FecOOr 96 25009b

0M Escalatbn 96 2529b

Heat Rete MMBtu MWh 9183

Construdlnn Perlod

Interest on Interest on

Expenditure Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year Percenge Expendlture Expenditure Ending Bal Balance

9J Lkbfl LkJeLI Lk1C1 SkWl

1 2003 5000 18775 502 19277
2 2004 500046 19247 515 1031 40070

3 00040 40070
4 00046 40070
S 00096 40070

Seroiee Verlod

StralghtUne 7otal Fixed Cost ToWI VarWble Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Prindpal Depreciatlon Fixed 0M Annual Annua Levellzed Heat Rate Fuel Cost Variable0M Annual Levetized Annual Levelized

L4Lk10c1 G3kld1 Lklecl SLkNII Glkl1 G4LkbL1 LkWl tllkbhl MLkIhl cMMSwMwn 1M6lul tJLklhl IMlkblb NUklch2 MLklhl MlklLbl MLk1Lh1

1 2005 40070 2712 2144 568 1336 978 4458 2036 1944 9183 842 7735 294 8029 82Od 30065 10147
2 2006 39503 2712 2113 598 1336 3003 4452 2033 9183 3031 9469 302 9771 11B04
3 2007 38904 2712 2081 630 1336 1028 4445 2030 9183 910 8357 309 8667 30697
4 2008 36274 2712 2048 664 1336 1054 4438 2026 9183 843 7743 317 8060 30086
5 2009 37630 2712 2012 699 1336 1081 4429 2022 9183 794 7289 325 7614 9636
6 2030 36911 a7i2 1975 737 1336 1108 4418 2017 9183 753 6917 333 7250 9267
7 2011 36174 2712 1935 776 1336 1136 4407 2012 9183 729 6696 342 7037 9049
8 2012 35398 2712 1894 818 1336 1164 4394 2006 9183 705 6475 350 6825 8831
9 2013 34580 2712 1850 862 1336 1194 4379 2000 9183 681 6254 359 6613 8612

10 2014 33719 2712 1804 908 1336 1224 4363 1992 9183 657 6033 368 6401 8393
11 2015 32611 2712 1755 956 1336 1254 4345 1984 9183 633 5812 377 6189 8173
12 2016 31655 2712 1704 1007 1336 1286 4326 1975 9183 649 5958 387 6345 8320
13 2017 30848 2712 1650 1061 1336 1318 4304 1965 9183 681 6252 396 6649 8614
14 2018 29786 2712 1594 1118 1336 1352 4281 1955 9183 724 6646 406 7052 9007
15 2019 28669 2712 1534 1178 1336 1386 4255 1943 9183 769 7063 417 7479 9422
16 2020 27491 2712 1471 1241 1336 1420 4227 1930 9183 806 7399 427 7826 9756
17 2021 26250 2712 1404 1307 1336 1456 4196 1916 9183 840 7709 438 8147 30063
18 2022 24943 Z712 1334 1377 1336 1493 4163 1901 9183 866 7949 449 8398 30299
19 2023 23566 2712 1261 1451 1336 1530 4127 1884 9183 886 6136 460 8597 10481
20 2024 22115 2712 1183 1528 1336 1569 4088 1866 9183 921 8457 472 8929 l0795
21 2025 20586 2712 1101 1610 1336 1608 4045 1847 9183 961 8824 484 9307 11154
22 2026 18976 2712 3015 1696 1336 1649 4000 1826 9183 995 9140 496 9636 11462
23 2027 17260 2712 924 1787 1336 1690 3950 1804 9183 1030 9456 508 9965 11768
24 2028 15493 2712 829 1883 1336 1733 3897 1780 9183 1066 9790 521 30312 12091
25 2029 13610 2712 728 1983 1336 1776 3840 1753 9183 1106 10160 534 10694 12447
26 2030 11627 2712 622 2090 1336 1821 3779 1725 9183 1148 10539 548 11067 12812
27 2031 9537 2712 510 2201 1336 1867 3713 1695 9183 1189 10921 561 11462 13177
28 2032 7336 2712 392 2319 1336 1914 3642 1663 9183 1232 11316 576 11892 13555
29 2033 5017 2712 268 2443 1336 1962 3566 1628 9183 1277 11730 590 12320 13948
30 2034 2574 2712 138 2574 1336 2011 3485 1591 9183 1324 12162 605 12767 14358



elp Rivers Electric Corporation
SupplySlde Resource ARernadves
Cost Pro ecdon

Resouroe Fuef Celis

Capital Cost 425000
Reglonal Multlpller 1004

Adusted Capital Cost akW 426700
Capital Cost Year 2003
COD Date 2005

Construction PeMOd Years 3
Conshuctlon EscJ 90 252

Co of Debt 535

Servke Life Years 30

OperaUng Cast Year 2003

Primary Fuel Gas

Vadable 0M MkWh 4240

flxed 0M kWYr 500

Capacity FaUor 96 7000R6

0M Escalation 96 25296

eat Rate MMBtu MWh 793

Interest on Interest on

Expenditure CurtYr Previous Yr Ending
Ordlnal Year Calendar Year PercenWge Expendfture Expendlture Ending 8al Balance

451 LLkIl SLklLl lLk19Q SLk10L1

1 2002 33334b 138743 3711 142454
2 2003 333396 142233 3805 7621 296113
3 2004 33339b 145812 3900 15842 461668
4 000 461668
5 000go 461668

Serviee Period

StraightLlne Total Fixed Cost Total Varlable Cost ToWI Cost
Ordfnal Year Calendar Year Loan Bal Payment Interest Principal DepreclaGon Flxed0M Annual Mnual Levelized Heat Rate Fuel Cost Varlable0M Annual Levetized Mnual Levellzed

JkW kWl LlLWl ELk19L Lkl9L1 Sll SLkdl bLkWhl Iblkllhl IMMBhUMWh L1M@Lul rfLlLh dLk10Lh1 bLk1Lh1 dLkllhl hfLklLb1 Cil1sYYILh1

1 d005 461668 31241 24699 6542 15389 525 40614 6623 5663 793 842 6679 4456 11136 512689 17759 16352
2 2006 455126 31241 24349 6892 15389 539 40277 6568 793 1031 8177 4568 12745 19314
3 2007 448234 31241 23981 7260 15389 552 39922 6510 793 910 7217 4683 11900 18411
4 2008 440974 31241 23592 7649 15389 566 39547 6449 793 843 6686 4801 11487 17937
5 2009 433325 31241 23183 8056 15389 580 39152 6395 793 794 6294 4922 11216 17601
6 2010 425267 31241 22752 8489 15389 595 38736 6317 793 753 5973 5045 13018 17335
7 2011 416778 31241 12298 8943 15389 61U 38297 6245 793 729 5782 5172 30955 17200
8 2012 407835 31241 21819 9422 15389 625 37833 6170 793 705 5591 5303 30894 17064
9 2013 398413 31241 21315 9926 15389 641 37345 6090 793 681 5400 5436 30836 16927

10 2014 388488 31241 20784 10457 15389 657 36830 6006 793 657 5210 5573 10782 16789
Il 2015 378031 31241 20225 11016 15389 674 36287 5916 793 633 5019 5713 10732 16650
12 2016 367015 31241 19635 11606 15389 691 35715 5824 793 649 5145 5857 11002 16826
13 2017 355409 31241 19014 12226 15389 708 35111 5726 793 681 5399 6004 11403 17129
14 2018 343183 31241 18360 12881 15389 726 34475 5622 793 724 5739 6155 11894 17516
15 2019 330302 31241 17671 13570 15389 744 33804 5513 793 769 6099 6310 12409 17922
16 2020 316732 31241 16945 14296 15389 763 33097 5397 793 806 6389 fi469 12858 18255
17 2021 302437 31241 16180 15061 15389 782 32351 5276 793 840 6658 6631 13269 18565
18 2022 287376 31241 15375 15866 15389 802 31565 5148 793 866 6865 6798 13663 18810
19 2023 271510 31241 14526 16715 15389 822 30737 5012 793 886 7026 6969 13996 19008
20 2024 254795 3124 13632 17609 15389 843 29863 4870 793 921 7303 7145 14448 19318
21 2025 237186 31241 12689 18551 15389 864 28942 4720 793 961 7620 7324 14944 19664
22 2026 218634 31241 11697 19544 15389 885 27971 4562 793 995 7893 7509 15401 19963
23 2027 199090 31241 10651 20590 15389 908 26948 4395 793 1030 8166 7698 15864 20258
24 2028 I78501 31241 9550 21691 15389 931 25869 4219 793 1066 8455 7891 16346 20565
25 2029 156810 31241 8389 22852 15389 954 24732 4033 793 1106 8773 8090 16863 20896
26 2030 133958 31241 7167 24074 15389 978 23534 3838 793 1148 9101 8293 17394 21232
27 2031 109884 31241 5879 25362 15389 1003 22270 3632 793 1189 9430 8502 17932 21564
28 2032 84522 31241 4522 26719 15389 3028 20939 3415 793 1232 9772 8716 18488 21903
29 2033 57803 31241 3092 28148 15389 1054 19535 3186 793 1277 10130 8935 19065 22250
30 2034 29654 31241 1587 29654 15389 1080 18056 2944 793 1324 30502 9160 19662 22607



Bip itiers Electrk Corporadon
SupplYSideReouroe Altematives
Cost Pro ection

Resouroe Base Distributed

Capltal Cost 80700

Reglonel Muldplier 1004

AdJusted Capital Cost SkW 83023

Capltal Cost Year 2003

COD Date 2005

Constructlon PeNod Yeare 3

Conshuctlon Esd Sb 252

Cost of Debt 9 535Sb

Servke Ufe Years 30

Operating Cost Year 2003

Primary Fuel Gas

Variable 08M MkWh 630
Fixed 0M kWYr 1418

Capacity Factor 46 9000

0M EscalatWn 9b 2529b

Heat Rate MMBW MWh 995

Interest on Interest on

Expenditure Current Yr Prevlous Yr Ending
Ordlnal Year Calendar Year Percentage Expenditure ExpendRure Ending Bal Balance

G4Lk1aLI LklIl SLk12 SkW1

1 2002 33339b 26345 705 27050
2 2003 333346 27008 722 1447 56227

3 2004 3333Wo 27687 741 3008 87663
4 O00a 87663

5 00096 87663

Berrlee Perlod

StraightLine Total Fixed Cost Total Varlable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment lnterest Princlpal Depredatlan Fixed 0M Annual Annual Levelized Heat Rate Fuel Cost Yarlable 0M Mnual Levelized Mnual Levellied

SkW1 G41kW1 iLklCl fLk1dC1 SLkNLl LS1k101a G4LLcle1 iMLklelhl 7LkJl61 MB MWhI LMl1@ MLk10I IdLklhl tllk1f111 1MLklIhl tlLklebl MkWhl

1 2005 87663 5932 4690 1242 2912 1490 9102 1155 1072 995 842 8381 662 9043 9345 10198 30417
2 2006 86420 5932 4623 1309 2912 1528 9073 1151 995 1031 10260 679 10939 12090
3 2007 85112 5932 4553 1379 2922 1566 9042 1147 995 910 9055 696 9751 10698
4 2008 83733 5932 4480 1452 2922 1606 9007 1142 995 643 8390 713 9103 10245
5 2009 82281 5932 4402 1530 2922 1646 8970 1138 995 794 7897 731 8629 9767
6 2030 80751 5932 4320 1612 2922 1687 8930 1133 995 753 7494 750 8244 9377
7 2011 79139 5932 4234 1698 2922 1730 8886 1127 995 719 7255 769 8023 9151
8 2012 77441 5932 4143 1789 2922 1773 8839 1121 995 705 7016 788 7803 8924
9 2013 75652 5932 4047 1885 2922 1818 8787 1115 995 681 6776 808 7584 8698

10 2014 73767 5932 3947 1986 2922 1864 6732 1108 995 657 6537 828 7365 8472
11 2015 71781 5932 3840 2092 2922 1911 8673 1100 995 633 6297 849 7146 8246
12 2016 69690 5932 3728 2204 2922 1959 6609 1092 995 649 6456 870 7326 8418
13 2017 67486 5932 3630 2322 2922 2008 8541 3083 995 681 6774 892 7666 8750
14 2018 65164 5932 3486 2446 2922 2058 8467 1074 995 724 7201 915 8116 9190
15 2019 62719 5932 3355 2577 2922 2110 6388 1064 995 769 7653 938 6590 9654
l6 2020 60142 5932 3218 2714 2922 2163 8303 1053 995 806 8017 961 8978 l0031
17 2021 57427 5932 3072 2860 2922 2218 8212 1042 995 840 8353 985 9339 30360
18 2022 54568 5932 2919 3013 2922 2274 8115 l029 995 866 8613 1010 9623 30653
19 2023 51555 5932 2758 3174 2922 2331 8011 1016 945 886 8816 1036 9852 10868
20 2024 48381 5932 2588 3344 2922 2389 7900 1002 995 921 9163 1062 10225 1127
dl 2025 45037 5932 2409 3523 2922 2450 7781 987 995 961 9561 1088 10649 11636
22 2026 41515 5932 2221 3711 2922 2511 7654 971 995 995 9903 1116 11019 11990
23 2027 37804 5932 2022 3910 2922 2574 7519 954 995 1030 10246 1144 11390 12344
24 2028 33894 5932 1813 4119 2922 2639 7375 935 995 1066 10608 1173 11781 12716
25 2029 29775 5932 1593 4339 2922 I705 7221 916 995 1106 11008 1202 12210 13126
26 2030 25436 5932 1361 4571 2922 2774 7056 895 995 1148 11420 1232 12652 13547
27 2031 20865 5932 1116 4816 2922 2843 6892 873 995 1189 11833 1263 13096 13969
28 2032 16049 5932 859 5073 2922 2915 6696 849 995 1232 12261 1295 13557 14406
29 2033 10976 5932 587 5345 2922 2988 6497 824 995 1277 12710 1328 14037 14862
30 2034 5631 593I 301 5631 2912 3063 6287 797 995 1324 13178 1361 14539 15336



Bip Rivers Electric Corporation
SupplyStde Resource ARernatives
Cost Pro ectlon

Resoute Peek Distributed

Capital Cost 97000

Regional Multipller 1004

Adiusted Capftal Cost kW 97388

Capital Cost Year 2003

COD Date 2005

Constructlon Period Years 2

Construcdon Esd 46 252

Cost of Debt W6 535k

Service Life Years 30

Operating Cost Year 2003

Prlmary Fuel Gas

Veriable OM MkWh 630

Fixed 08M skWYr 1418

Capacfty FacGOr 4b 250096
0M Escaladon 96 2529b

Heat Rate MMBW MWh 112

Interest on Interest on

Expdtditure Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year PercenWge Expenditure Expendfture Ending Bal Balance

C4h1 44Lk11 Lkl1 Ik1L1 EkWl

1 2003 50009b 48694 1303 49997
2 2004 50009b 49919 1335 2675 103926
3 00046 103926
4 0009b 103926
5 00096 103926

Serviee Perlod

StraightUne ToWI Fixed Cost ToWI Varlable Cost Tobl Cost
Ordinal Year Glendar Year Loan Bal Payment Interest Prindpal Depreciadon fixed 0M Annual Annual Levelized Heat Rate Fuel Cost Varlable0M Annual Levelized Mnuel Levelied

kWl SkW1 kwl LklOLI LLklf1 Lk10L1 Slkll r1Lklhl tlLklLhl IMMBtuMWhI MI@tU MLk1eLh1 IMLkllh L4LIslOLhl tlLkbLhl N1Lk1611 flJLklh1

1 2005 103926 7033 5560 1473 3464 1490 10514 4801 y4405 112 642 9434 662 10096 10408 14897 14813
2 2006 102453 7033 5481 1551 3464 1526 10473 4782 112 1031 11549 679 12228 17010
3 2007 100902 7033 5398 1634 3464 1566 10429 4762 112 910 10193 696 10869 15651
4 2008 99267 7033 5311 1722 3464 1606 10381 4740 112 843 9444 713 10157 14897
5 2009 97546 7033 5219 1814 3464 1646 10329 4716 112 794 8890 731 9621 14337
6 2010 95732 7033 5122 1911 3464 1687 10273 4691 112 753 8436 750 9186 13876
7 2011 93821 7033 5019 2013 3464 1730 10213 4664 112 729 8166 769 8935 13599
B 2012 91808 7033 491d 2121 3464 1773 0149 4634 112 705 7897 788 8685 13319
9 2013 89687 7033 4798 2234 3464 1818 10080 4603 112 681 7627 808 8435 13038

10 2014 87452 7033 4679 2354 3464 1864 10007 4569 112 657 7358 828 8186 12755
11 2015 85098 7033 4553 2480 3464 1911 9928 4533 112 633 7088 849 7937 12470
12 2016 82619 7033 4420 2613 3464 1959 9843 4494 112 649 7267 870 8137 12632
13 201 60006 7033 4280 2752 3464 2008 9752 4453 112 681 7625 892 8517 12971
14 2018 7254 7033 4133 2900 3464 2058 9656 4409 112 724 8106 915 9020 13429
IS 2019 74354 7033 3978 3055 3464 2110 9552 4362 112 769 8614 938 955I 13913
16 2020 71299 7033 3815 3218 3464 2163 9442 4311 112 806 9024 961 9985 14297
17 2021 68081 7033 3642 3390 3464 2218 9324 4258 112 840 9403 985 30388 14646
16 2022 64691 7033 3461 3572 3464 2274 9199 4200 112 866 9695 1010 10705 14906
19 2023 61119 7033 3270 3763 3464 2331 9065 4139 112 886 9924 3036 10959 15098
20 2024 57357 7033 3069 3964 3464 2389 8922 4074 112 921 10314 1062 11376 15450
21 2025 53393 7033 2857 4176 3464 2450 8770 4005 112 961 10762 3088 11850 15855
22 2026 49217 7033 2633 4400 3464 2511 8608 3931 112 995 11147 3116 12263 16194
23 2027 44817 7033 2398 4635 3464 2574 8436 3852 112 1030 11533 1144 12677 16529
24 2028 40182 7033 2150 4883 3464 2639 8253 3769 112 1066 11941 1173 13113 16882
25 2029 35299 7033 1889 5144 3464 2705 8058 3680 112 1106 12391 1202 13593 17273
26 2030 30155 7033 1613 5419 3464 2774 7851 3585 112 1148 12854 1232 14086 17671
27 2031 24736 7033 1323 5709 3464 2843 7631 3484 112 1189 13319 1263 14562 18067
28 2032 19027 7033 1018 6015 3464 2915 7397 3378 112 1232 13802 1295 15097 18475
29 2033 13012 7033 696 6336 3464 2988 7149 3264 112 1277 14306 1328 15634 18898
30 2034 6675 7033 357 6675 3464 3063 6885 31 112 1324 14833 1361 16194 19338



Bip Rivers EIeCtNcCoporaUon
SupDYResource Alternatives
Cost Pro ecdon

Resouroe Blomass

Capital Wst 175700
Reglonal Multlplier 1004

AdJusted Capltal Wst kW 176403
Capital Wst Year 2003

COD Dabe 2005

Construction Period Years 4

Constructlon Escl 2529b

Co of Debt 9b 53596

Service Llfe Years 30

Operating CostYr 2003

Prlmary Fuel None

VaMable OM MkWh 296

Fixed 08M jkWYr 4718

Capacfty Factor 800096

08M EscalaUon Wo 25296
Heat Rate MMBtu MWh

Interest on Interest on

Expenditure Current Yr Previous Yr Ending
Ordinat Year Calendar Year Percentage Expenditure Expendfture Ending Bal Balance

L1 Skf911 SLkWl 8Lk11 EkW1

1 2001 2500Wo 41963 1123 43085
2 2002 250096 43018 1151 2305 89559
3 2003 25009b 44101 1180 4791 139631
4 2004 250096 45210 1209 7470 193521
5 00096 193521

Serviee Period

StraightLine ToWI Fbced Cost ToWI VaNable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Inberest Principal Depreclatlon Fixed 08M Mnual Mnual Levetized Heat Rate Fuel Cost Variable OBM Annual Levelized Annual Levelized

Lk181 5k1611 S1klCl SLk1K1 iLkW1 SLkl9L1 SkW 1f41 NfLk7lh1 MMetuMWh MMBh1d MLkdLhl tlLkbhl tlLklb1 dLklfbl NfLk10Lh1

1 2005 193521 13095 10353 2742 6451 4958 21762 3105 2979 0 311 311 415 3416 3394
2 2006 190779 13095 10207 2889 6451 5083 21741 3102 0 319 319 3421
3 2007 187890 13095 10052 3043 6451 5211 21714 3098 0 327 327 3425
4 2008 184847 13095 9889 3206 6451 5342 21682 3094 0 335 335 3429
5 2009 181641 13095 9718 3378 6451 5477 21645 3089 0 344 344 3432
6 2010 178263 13095 9537 3558 6451 5614 21602 3082 0 352 352 3435
7 2011 174704 13095 9347 3749 6451 5756 21553 3075 0 361 361 3437
B 2012 170956 13095 9146 3949 6451 5900 21497 3068 0 370 370 3438
9 2013 167006 13095 6935 4161 6451 6049 21434 3059 0 379 379 3438

30 2014 162846 13095 8712 4383 6451 6201 21364 3049 0 389 389 3438
11 2015 156462 13095 8478 4618 6451 6357 21285 3037 0 399 399 3436
12 2016 153845 13095 8231 4865 6451 6517 21198 3025 0 409 409 3434
13 2017 148980 13095 7970 5125 6451 66Bi 21102 3011 0 419 419 3430
14 2018 143855 13095 7696 5399 6451 6849 20996 2996 0 430 430 3426
15 2019 138455 13095 7407 5688 6451 7021 20879 2979 0 441 441 34Z0
16 2020 132767 13095 7103 5992 6451 7198 20752 2961 0 452 452 3413
17 2021 126775 13095 6782 6313 6451 7379 20612 2941 0 463 463 3404
18 2022 120462 13095 6445 6651 6451 7565 20460 2920 0 475 475 3394
19 2023 113831 13095 6089 7007 6451 7755 20295 2896 0 487 487 3382
ZO 2024 106804 13095 5714 7381 6451 7950 20115 2870 0 499 499 3369
21 2025 99423 13095 5319 7776 6451 8150 19920 2842 0 511 511 3354
22 2026 91647 13095 4903 8192 6451 8355 19709 2812 0 524 524 3337
23 2027 83454 13095 4465 8631 6451 8565 19481 2780 0 537 537 3317
24 2028 74824 13095 4003 9092 6451 8781 19235 2745 0 551 551 3296
25 2029 65731 13095 3517 9579 6451 9002 18969 2707 0 565 565 3272
26 2030 56152 13095 3004 10091 6451 9228 18683 2666 0 579 579 3245
27 2031 46061 13095 2464 10631 6451 9460 18375 2622 0 594 594 3216
28 2032 35430 13095 1895 11200 6451 9698 18045 2575 0 6OB 608 3183
29 2033 24230 13095 1296 11799 6451 9942 17689 2524 0 624 624 3148
30 2034 12430 13095 665 12430 6451 10193 17308 2470 0 639 639 3109



Btp Rirers Electric CorporeUon
SupptrSlde Resource Altematlres
Cost Pro ectlon
Resource Landtill 0es

Cepital Cost 150000
Reglonal Muldpller 1004

Adiusted Capltal Cost kW 150600
Capital Cost Year 2003

COD Dabe 2005

Construttlon Period Years 3

Constructlon Escl 2529b

Cost of Debt 96 535

Servke Life Yeas 30

Operating Cost Year 2003

Primary Fuel None

Varieble 08M MkWh 001

Fized 0M kWYr 30107

Capacity Factor 96 980096

0M Escaladon 9b 2529b

Heat Rate MMBtu MWh

Canstruction Perfod

Interest on Interest on

Expendfture Current Yr Prevfous Yr Ending
Ordinal Year Calendar Year PeRenWge Expendtture Expendfture Ending 8al Balance

I4lal ISLkl1 SLkIl SLk1 Lklll

1 2002 3333q6 48966 1310 50278
2 2003 333396 50200 1343 2690 104511
3 2004 333396 51463 1377 5591 162942
4 00096 162942
5 000 162942

rolee Perlod
SbaightLlne Tobl Fixed Cost Total Varlable Cost Total Cost

Ordlnal Year Calendar Year Loan Bal Payment lnterest PrinGpal Depreclatlon Fixed 0M Mnual Annual Levelized Heat Rate Fuel Cast Variable 0M Annual Levelized Annual Levellzed
gkWl g1p1 Slk1 gk11 Lk1 lkc1 JkW1 pJ bkWh1 MMBtuMWhI MMBtu kwn yJkW MkWh1 pl

1 2005 162942 13026 8717 2309 5431 10622 24771 2885 3049 0 001 001 001 2886 3051
2 2006 160633 13026 8594 2432 5431 l0889 24914 2902 0 001 001 2903
3 2007 158200 11026 8464 2562 5431 11163 25058 2919 0 001 001 2920
4 2008 155638 31026 8327 2700 5431 11444 25202 2936 0 001 001 2937
5 2009 152938 11026 8182 2844 5431 11732 25346 2952 0 001 Oal 2954
6 2010 150094 11026 8030 2996 5431 12027 25489 2969 0 001 001 2970
7 2011 147098 11026 7870 3156 5431 12330 25631 2986 0 001 001 2987
8 2012 143942 11026 7701 3325 5431 12640 25772 3D02 0 001 001 3003
9 2013 140617 11026 7523 3503 5431 12958 25912 3018 0 OOI 001 3020

30 2014 137113 11026 7336 3691 5431 13284 26051 3035 0 001 001 3036
11 Z015 133423 13026 7138 3888 5431 13618 26188 3050 0 001 001 3052
12 2016 129535 11026 6930 4096 5431 13961 26322 3066 0 001 001 3068
13 2017 125439 11026 6711 4315 5431 14312 26454 3082 0 001 001 3083
14 2018 121123 11026 6480 4546 5431 14672 26583 3097 0 001 001 3098
15 2019 116577 11026 6237 4769 5431 15041 26709 3111 0 001 001 3113
16 2020 111788 11026 5981 5046 5431 15420 26832 3125 0 002 002 3127
17 2021 106742 31026 5711 5315 5431 15808 26950 3139 0 002 002 3141
18 2022 101427 11026 5426 5600 5431 16205 27063 3152 0 002 002 3154
19 2023 95827 11026 5127 5899 5431 16613 27171 3165 0 002 002 3167
IO 2024 89928 11026 4811 6215 5431 17031 27273 3177 0 002 002 3179
21 2025 83713 13026 4479 6548 5431 17459 27369 3188 0 002 002 3190
22 2026 77165 11026 4128 6898 5431 17899 27458 3198 0 002 002 3200
23 2027 70267 11026 3759 7267 5431 18349 27540 3208 0 002 002 3210
24 2028 63000 11026 3371 7656 5431 18811 27612 3216 0 002 002 3219
25 2029 55345 11026 2961 8065 5431 19284 27676 3224 0 002 002 3226
26 2030 47279 11026 2529 8497 5431 19769 27730 3230 0 002 002 3232
27 2031 38783 11026 2075 8951 5431 20266 27773 3235 0 002 002 3237
28 2032 29831 11026 1596 9430 5431 20776 27804 3239 0 002 002 3241
29 2033 20401 11026 1091 9935 5431 21299 27822 3241 0 002 002 3243
30 2034 10466 11026 560 10466 5431 21835 27826 3241 0 002 002 3243



Bip Rivers ElectricCoporatlon
SupplySide Resouroe Alternatives
Cost Pro ection

Resource Geothermal

Capltal Cost 310800
Regional Multlplier 1004

AdJusted Capftal Cost kW 312043
Capltal Cost Year 2003

COD Date 2005

Constructlon Pedod Years 4

Constructlon Escl 25296

Cost of Debt 5359b

Servke Llfe Years 30

Operating Cost Year 2003

Prlmary Fuel None

Varlable 0M MkWh
Pixed OM kWYr 10498

Capacity Factor 500096

0M Escaladon Sfi 2529b

Heat Rate MMBtu MWh

Construetlon Period

InOerest on Interest on

Expendtture Curent Yr Prevlous Yr Ending
Ordinal Year Catendar Year Vercentage ExpendiWre Expenditure Ending Bal 9alance

14b1 LkleLl Lk1eL1 LSLkWI SkW

1 2001 25009b 74229 1986 76214
2 2002 25009b 76096 2036 4077 158424
3 2003 2500 78011 2087 8476 246997
4 2004 25009b 79973 2139 13214 342324
5 00096 342314

Serviee PeAod

StrafghtLlne Total Fixed Cost ToWI Vanable Cost Total Cost
Ordlnal Year Calendar Year Loan Bal Payment lnterest Principal Depreciatlon Fixed 0M Annual Mnual LeveUzed Heat Rate Fuel Cost Variable OBM Annual Levellzed Mnual Levelized

LkW1 SLkriLI Lkl1 Slkll LkbLl IS1k1K iLkf1 MLk10hl h1LkLhl MsUP9wh1 I1MMtY LLNLIcWhl MLklLbl MLkdlhl MLklLhl N1Lklhl UJI1s1h1

1 2005 342324 23165 18314 4851 11411 13033 4U758 9305 9120 0 000 9305 s9120
2 I006 337474 23165 18055 5110 11411 11310 40776 9330 0 9310
3 2007 332363 23165 17781 5383 11411 11595 40787 9312 0 9312
4 2008 326980 23165 17493 5672 11411 11887 40791 9313 0 9313
5 2009 321308 23165 17190 5975 11411 12186 40787 9312 0 9312
6 2010 315333 23165 16870 6295 11411 12492 40774 9309 0 9309
7 2011 309039 23165 16534 6631 11411 12807 40751 9304 0 9304
8 2012 302408 23165 16179 6966 11411 13129 40718 9296 0 9296
9 2013 295421 23165 15805 7360 11411 13459 40675 9287 0 9287

10 2014 288062 23165 15411 7754 11411 13798 40620 9274 0 9274
11 2015 280308 23165 14996 8168 11411 14145 40552 9258 0 9258
12 2016 Z72139 23165 14559 8605 11411 14501 40471 9240 0 9240
13 2017 263534 23165 14099 9066 11411 14866 40375 9218 0 9216
14 2018 254466 23165 13614 9551 11411 15240 40264 9193 0 9193
15 2019 244917 23165 13103 10062 11411 15623 40137 9164 0 9164
16 2020 234855 23165 12565 10600 11411 16016 39992 9131 0 9131
17 2021 224255 23165 11998 11167 11411 16419 39827 9093 0 9093
18 2022 213088 23165 11400 11765 11411 16832 39643 9051 0 9051
19 2023 201323 23165 10771 12394 11411 17256 39437 9004 0 9004
20 2024 186929 23165 10108 13057 11411 17690 39208 8952 0 8952
21 2025 175872 23165 9409 13756 11411 18135 38955 8894 0 8894
22 2026 162116 23165 8673 14492 11411 18591 38675 8830 0 8930
23 2027 147624 23165 7898 15267 11411 19059 38367 8760 0 g7p
24 2028 132357 23165 7081 16084 11411 19538 38030 8683 0 8683
25 2029 116273 23165 6221 16944 11411 20030 37661 8598 0 8598
26 2030 99329 23165 5314 17851 11411 20534 37259 8507 0 8507
27 2031 81478 23165 4359 18806 11411 21050 36820 8406 0 8406
28 2032 62672 23165 3353 19812 11411 21580 36344 8298 0 8298
29 2033 42860 23165 2293 20872 11411 22123 35827 8180 0 8180
30 2034 21989 23165 1176 21989 11411 22679 35267 8052 0 8052



eip alvers etectric Corporadoo
SupplYSide Resouroe Alternadves
CtVro ectlon

Resouroe WInd

Capltal Cost 113400
Reglonal Multlpller 1004

Adjusted CepiWl Cost 5kW 113854
CaplWl Cost Year 2003

COD Date 2005

Constructlon Pelod Years 3

Construcdon Esd 9b 252

Cost of Debt 96 535

Servke Lffe Yeare 30

Opereting Cost Year 2003

Primary Fue None
Vadable 08M MkWh
Flxed 0M SkWYr 2681

Capacity FaUOr 96 500096

0M Escalatbn 96 25296
Heat Rate MMBtu MWh

Construetlon Perlod

Interest on Interest on

ExpendKure Current Yr Previous Yr Ending
Ordinal Year Calendar Year PerenWge Expenditure Expenditure Ending 8al Balence

i9lol LSLklELI ISLkfl ILk1911 S1k11

1 2002 3333 37020 990 38010
2 2003 333396 37951 1015 2034 79010

3 2004 333395 38906 1041 4227 123184
4 0009b 123184
5 00096 123184

Serviee Period

StralghtLlne Tatal Flxed Cost ToWI Varlable Cost Total Cost
Ordinal Year Catendar Year Loan Bal Paymerrt Interest Principal Depredadon fixed 0M Annual Annual LeveUzed Heat Rate Fuel Cost Varlable0M Annual Levelized Mnual levelized

kWl lkWl Lkl0L1 ISLk101 Lk101 Slkw1 LLtNQ tlLkNhl MLlLhl IMdMWh IIMA@hll MLk1s11 tlLklfhl Nllkblhl MLkWhl MLk10hl rUkWhl

1 2005 123184 8336 6590 1745 4106 2818 13514 3085 2931 0 000 3085 2931
2 2006 121438 8336 6497 1839 4106 2888 13492 3080 0 3080
3 2007 119600 8336 6399 1937 4106 2961 13466 3074 0 3074
4 2008 117662 8336 6295 2041 4106 3036 13437 3068 0 3068
5 2009 115621 8336 6186 2150 4106 3112 13404 3060 0 3060
6 2030 113471 8336 6071 2265 4106 3190 13367 3052 0 3052
7 2011 111206 8336 5950 2386 4106 3271 13326 3043 0 3043
B 2012 108820 8336 5822 2514 4106 3353 13281 3032 0 3032
9 2013 106306 8336 5687 2648 4106 3437 13231 3021 0 3021

10 2014 103658 8336 5546 2790 4106 3524 13176 3008 0 3008
11 2015 100868 8336 5396 2939 4106 3612 13115 2994 0 2994
12 2016 97928 8336 5239 3097 4106 3703 13049 2979 0 2979
13 2017 94832 8336 5073 3262 4106 3796 12976 2963 0 2963
14 2018 91569 8336 4899 3437 4106 3892 12897 2945 0 2945
f5 2019 88132 8336 4715 3621 4106 3990 12811 2925 0 2925
16 2020 84512 8336 4521 3814 4106 4090 12718 2904 0 2904
17 2021 80697 8336 4317 4018 4106 4193 12617 2880 0 2880
18 2022 76679 8336 4102 4233 4106 4299 1d507 2855 0 2855
19 2023 72445 8336 3676 4460 4106 4407 12389 2828 0 2828
20 2024 67985 8336 3637 4699 4106 4518 12261 2799 0 2799
21 2025 63287 8336 3386 4950 4106 4631 12123 2768 0 2768
22 2026 58337 6336 3121 5215 4106 4748 11975 2734 0 2734
23 2027 53122 8336 2842 5494 4106 4867 11815 2698 0 2698
24 2028 47628 8336 2548 5788 4106 4990 11644 2658 0 2658
25 2029 41840 8336 2238 6097 4106 5115 11460 2616 0 2616
26 2030 35743 8336 1912 6424 4106 5244 11262 2571 0 2571
27 2031 29320 8336 1569 6767 4106 5376 11051 2523 0 2523
28 2032 22552 8336 1207 7129 4106 5511 30824 2471 0 2471
29 2033 15423 8336 825 7511 4106 5650 10581 2416 0 2416
30 2034 7912 8336 423 7912 4106 5792 10321 2356 0 2356



Bip Rivers Eledric Corpoadon
SupplySide Resouroe AltereaUves
Cost Pro ecdon

Resouroe Solar Thermal

Capital Cost 296000
Reglonal Multlplier 1004

Adusted Capital Cost 5kW 297184
Capital Cost Year 2003
COD DaOe 2005

Constructlon Period Years 3

Construcdon Escl 96 25296
Cost of Debt 9b 53595
Servke Lffe Years 30

OperaUng Cost Year 2003

Primary Fuel None
Variable0M MkWh
Fixed 0M kWYr 5023

Capaciry FacWr 5000Yo
0M Escalatbn 9b 25296
Heat Rete MMBtu MWh

Interest on Interest on

Expendtture Current Yr Previous Yr Ending
Ordinal Year Calendar Year PercenWge Expendfture Expendfture Ending Bal Balance

I941 SLklLl Glklll SLkbLI SLklbLl

1 2002 3333Q6 96630 2585 99215
2 2003 3333 99061 2650 5308 206234
3 2004 33334b 101554 2717 11034 321538
4 00096 321538
5 00046 321536

Servite Period

StralghtLine Total Fixed Cost Total Variable Cost Total Cost
Ordinal llear Calendar Year Loan Bal Payment Interest Pinclpal Deprecladon Flxed 0M Mnual Mnual Levellzed Heat Rate Fud Cost Variable0M Annual Levelfzed Mnual LeveBzed

lkW SkW SLklcl S1k191 Lk11 SLkdI SLkll LMLkNlh IMLklh MMBaMWh gLMM@tul h1LklLhl tlLkW1 tlLk1hI h1Lklhl dLklehl MLk10Lh1

1 2005 321538 21758 17202 4556 10718 5279 33199 7580 7018 0 000 7580 s7018
2 2006 316982 21758 16959 4800 10718 5412 33088 7554 0 7554
3 2007 312182 21758 16702 5057 30718 5548 32968 7527 0 7527
4 2008 307126 21758 16431 5327 10718 5687 32837 7497 0 7497
5 2009 301798 21758 16146 5612 30718 5831 32695 7465 0 7465
6 2010 296186 21758 15846 5912 10718 5977 32541 7429 0 7429
7 2011 290274 21758 15530 6229 10718 6128 32375 7392 0 7392
8 2012 284045 21758 15196 6562 10718 6282 32196 7351 0 7351
9 2013 277483 21758 14845 6913 10718 6440 32003 7307 0 307

10 2014 270570 21758 14476 7283 10718 6602 31795 7259 0 7259
11 2015 263287 21758 14086 7672 10718 6768 31572 7208 0 7208
12 2016 255615 21758 13675 8083 10718 6938 31332 7153 0 7153
13 2017 247532 21758 13243 8515 10718 7113 33074 7094 0 7D94
14 2019 239017 21758 12767 6971 10718 7292 30797 7031 0 7031
15 2019 230046 21758 12307 9451 10718 7475 30501 6964 0 6964
16 2020 220595 21758 11802 9957 10718 7663 30183 6891 0 6891
17 2021 210638 21758 11269 10489 10718 7856 29843 6814 0 6814
18 2022 200149 21758 10708 13050 10718 8054 29480 6731 0 6731
19 2023 169099 21758 10117 11642 30718 8256 29091 6642 0 6642
20 2024 177457 21758 9494 12264 10718 8464 28676 6547 0 6547
21 2025 165193 21758 8838 12921 10718 8677 29233 6446 0 q4C
22 2026 152272 21758 8147 13612 10718 8695 27760 6338 0 6338
23 2027 138660 21758 7416 14340 10718 9119 27255 6223 0 6223
24 2028 124320 21758 6651 15107 10718 9349 26718 6100 0 6100
25 2029 109213 21758 5843 15915 10718 9584 26145 5969 0 5969
26 2030 93298 21758 4991 16767 10718 9825 25534 5830 0 5830
27 2031 76531 21758 4094 17664 10718 10072 24884 5681 0 5681
28 2032 58867 21758 3149 18609 10718 10325 24193 5523 0 5523
29 2033 40258 21758 2154 19605 10718 10585 23457 5355 0 5355
30 2034 20653 21758 1105 20653 10718 10851 22674 5177 0 5177



Bip Rivers EleetNc Corpoatlon
SupplSide Recouroe Altemativas
Cost Pro ectioa

Resouroe 6olar Vhotovoltalt

Capital Wst 446700
Reglonal Multlplier 1004

AdJusted Capital Cost kW 448487
CaplWl Cost Year 2003

COD Date 2005

Construcdon Peiod Years 2

Constructlon Escl 25296

Cost of Dt 53596

Service Ufe Years 30

Operattng Co Year 2003

Primary Fuel None

Variable0M MkWh
Fixed 0M kWYr 3034

Capaclty Facbor 5000

0M Escalatlon 46 2524b

Meat Rate MMBtu MWh

Construdlon Perlod

Interest on Interest on

Expenditure Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year PerceMage Expendfture Expenditure Ending Bal Balance

Lol I51k19L1 LiLkl1 ElklOQ SlkWl

1 2003 50009t 224243 5999 230242
2 2004 500096 229885 6149 12318 478594
3 0009b 478594
4 0009b 478594
5 000 478594

Servlee Perind

StraightLlne Total Fixed Cost Total Varlable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment lnterest Princlpal DepreclaUon Flxed 08M Annual Annual levelized Heat Rabe Fuel Cost Variable 08M Annual Levellzed Mnual Level@ed

Lkl1 Ll1s1011 Lk11 lkl1 slNl lkll Lklcl tlCkihl MCkwhl MMBtuMWhI LIN11 MLkllhl mlklehl mlklhl rUIBW Nllkbhl MlkIhl

1 2005 478594 32386 25605 6791 15953 3087 42645 9736 8384 0 000 9736 8384
2 2006 471813 32386 25242 7144 15953 1114 42309 9660 0 9660
3 2007 464669 32386 24860 7527 15953 1142 41955 9579 0 9579
4 2008 457142 32386 24457 7929 15953 1171 41581 9493 0 9493
5 2009 449213 32386 24033 8353 15953 1200 41I86 9403 0 9403
6 2010 440860 32386 23586 8800 15953 1230 40770 9308 0 9308
7 2011 432059 32386 23115 9271 15953 1261 40330 9208 0 9208
8 2012 422788 32386 22619 9767 15953 1293 39865 9102 0 9102
9 2013 413021 32386 22097 10290 15953 1326 39375 8990 0 8990

30 2014 402731 32386 21546 10840 15953 1359 38858 8872 0 8872
Il 2015 391891 32386 20966 11420 15953 1393 38313 8747 0 8747
12 2016 380471 32386 20355 12031 15953 1428 37737 8616 0 8616
13 2017 368440 32386 19712 12675 5953 1464 37129 8477 0 8477
14 2018 355765 32386 19033 13353 15953 1501 36488 8331 0 8331
15 2019 342412 32386 18319 14067 15953 1539 35811 8176 0 8176
16 2020 328345 32386 17566 14820 15953 1578 35097 8013 0 8013
17 2021 313515 32386 16774 15613 15953 1617 34344 7841 0 7841
18 2022 297913 32386 15938 16448 15953 1658 33549 7660 0 7660
19 2023 281465 32386 15058 19328 15953 1700 32711 7468 0 7468
20 2024 264137 32386 14131 18255 15953 1742 31827 7266 0 726
21 2025 245882 32386 13155 19232 15953 1786 30894 7053 0 7053
22 2026 226650 32386 12126 20261 15953 1831 29910 6829 0 6829
23 2027 206390 32386 13042 21344 15953 1877 28872 6592 0 6592
24 2028 185045 32386 9900 22466 15953 1924 27777 6342 0 6342
25 2029 162559 32386 8697 23689 15953 1973 26623 6078 0 6078
26 2030 138869 32386 7430 24957 15953 2022 25405 5800 0 5800
27 2031 113913 32386 6094 26292 15953 2073 24121 5507 0 5507
28 2032 87621 32386 4688 27699 15953 2126 22766 5198 0 5198
29 2033 59922 32386 3206 29180 15953 2179 21338 4872 0 4872
30 2034 30742 32366 1645 30742 15953 2234 19832 4528 0 4528



Bip Rlvers Electric Corpoadon
SupplySide ftesource Altematives
Cost Pro ecdon

Resouroe Hydro
Capital Cost 145100
Regional Multlpller 1004

AdJusted Capital Cost kW 145680
Capital Cost Year 2003
COD Oate 2005

ConsWtdon Pedod Years 4

Consdvctlon Esd 252

Cost of Debt 535

Servke Life Years 30

OperaUng Cost Year 2003

Primary Fuel None
Vadable 0M MkWh 460
Fixed 08M kWYr 1235

Capaclty Factor 9b 500096

0M Escalatbn Wo 2529b

Heat Rate MMBtu MWh

Interest on Interest on

Expenditure Current Yr Prevlous Yr Ending
Ordinal lfear Calendar ttear Percentage Expendlture Expenditure Ending Bal Balance

L91 ILk10L1 Sklfl LSLk7L1 EkWl

1 2001 25004b 34654 927 35581
2 2002 250096 35526 950 1904 73962
3 2003 250096 36420 974 3957 115313
4 2004 250096 37336 999 6169 159817
5 00096 159817

Serriee Perlcd

StrdightLine Total Fixed Cost Total Valable Cost Total Cost
Ordinal Year Calender Year Loan Bal Payment Interest Princlpal Depreclatlon Fixed 0M Mnual Mnual Levellzed Heat Rate fuel Cost Varlable0M Annual Levelized Mnual Levefized

SLkfl 1kYY1 Glkl1 LSkLl SLkl1 SlklCl GSk1 mlkwhl dlklHhl MdMwni LSLMCIHbl MLk19hl N1LkWhl IMLk1Nh1 SMLkbh hllkf61 MCkNhl

1 2005 159817 10815 8550 2265 5327 1298 15175 3465 3084 0 483 483 645 3948 53729
2 2006 157553 10815 8429 2386 5327 1331 15087 3444 0 496 496 3940
3 2007 155167 10815 8301 2513 5327 1364 14993 3423 0 508 508 3931
4 2008 152654 10815 8167 2648 5327 1398 14893 3400 0 521 521 3921
5 2009 150006 10815 8025 2789 5327 1434 14786 3376 0 534 534 3930
6 2010 147217 10815 7876 2939 5327 1470 14673 3350 0 547 547 3897
7 2011 144278 10815 7719 3096 5327 1507 14553 3323 0 561 561 3884
8 2012 141182 10815 7553 3262 5327 1544 14425 3293 0 575 575 3869
9 2013 137920 10815 7379 3436 5327 583 14289 3262 0 590 590 3852

10 2014 134464 10815 7195 3620 5327 1623 14145 3230 0 605 605 3834
il 2015 130864 10815 7001 3814 5327 1664 13993 3195 0 620 620 3814
12 2016 127051 10815 6797 4018 5327 1706 13830 3156 0 635 635 3793
13 2017 123033 10815 6582 4232 5327 1749 13658 3118 0 651 651 3770
14 2018 118801 10815 6356 4459 5327 1793 13476 3077 0 668 668 3744
15 2019 114342 10815 6117 4697 5327 1838 13262 3033 0 685 685 3717
16 2020 109644 10815 5866 4949 5327 1884 13077 2986 0 702 702 3687
17 2021 104696 10815 5601 5214 5327 1932 12860 2936 0 719 719 3656
18 2022 99482 10815 5322 5492 5327 1980 12630 2863 0 738 738 3621
19 2023 93990 10815 5028 5786 5327 2030 12386 2828 0 756 756 3584
20 2024 88203 10815 4719 6096 5327 2081 12127 2769 0 775 775 3544
21 2025 82107 30815 4393 6422 5327 2133 11853 2706 0 795 795 3501
22 2026 75685 10815 4049 6766 5327 2187 11563 2640 0 815 815 3455
23 2027 68920 10815 3687 7128 5327 2242 11257 2570 0 835 835 3405
24 2028 61792 10815 3306 7509 5327 2299 10932 2496 0 856 856 3352
25 2029 54283 10615 2904 7911 5327 2356 10588 2417 0 878 878 3295
26 2030 46373 10815 2481 8334 5327 2416 10224 2334 0 900 900 3234
27 2031 38039 10815 2035 8780 5327 2476 9839 2246 0 922 922 3169
28 2032 29259 10815 1565 9249 5327 2539 9431 2153 0 946 946 3099
29 2033 20030 10815 1071 9744 5327 2603 9000 2055 0 969 969 3024
30 2034 10266 10815 549 10266 5327 2668 8544 1951 0 994 994 2945
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Bi Rivers Electric Cor oration9 p
LEM Costs vs Total Costs of Power Supply Options

i 20 Reduction in Natural Gas Coal Prices
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Big Rivers Electric Corporation
LEM Costs vs Total Costs of Power Supply Options

20 Reduction in Natural Gas Coal Prices
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Big Rivers Electric Corporation
LEM Costs vs Total Costs of Power Supply Options

20 Reduction in Natural Gas Coal Prices
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Big Rivers Electric Corporation
Nominal Natural Gas and Coal Prices
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20 Reduction in Natural Gas Coal Prices
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Big Rivers Electrlc Corporallon
Comparison of LEM ContradCoststoPower Supply OpNons

20 Reductlon InNatural Gae 8 Coa1Prloes

Resouroe LEM PuNCoal Coal Gas CC Conventional CC Advanced CC Conventlonal CT Adranced LT Fuel Cells BaseAistributed PeakDistributed Blomass LandHll Gas Geothermal Wind Soler Thermal Phoovoltaic Hydrcelecbic
Capadty Factor 9000 9000 8000 800090 2500 2500 700090 9000 250090 8000 9800 5000k 5000 5000 5000 5000

LevelizedRate 3414 3523 5723 5376 9911 8166 16521 8221 12478 3424 3013 9244 3009 7260 8911 3830

AnnualRates
2005 3206 3351 5998 5642 9814 8518 16423 8521 13010 3416 2886 9305 3085 7580 9736 3948
2006 3231 3373 7088 6664 11454 9910 17678 10038 14700 3421 2903 9310 3080 7554 9660 3940
2007 3245 3383 6394 6012 10413 9025 16967 9087 13612 3425 2920 9312 3074 7527 9579 3931
2008 32Jl 3405 6011 5652 9840 8538 16599 8568 13008 3429 2937 9313 3068 7997 9493 3921
2009 32i86 3417 5729 5387 9418 8176 16342 6187 12559 3432 2954 9312 3060 7465 9403 3910
2010 3316 3442 5499 5169 9073 78i84 16141 7878 12169 3435 29J0 9309 3052 7429 9308 3897
2011 3336 3458 5363 5041 8870 7710 16093 7700 11965 3437 2987 93iO4 3043 7392 9208 3884
2012 3358 3475 5226 4912 8666 7536 15945 7521 11740 9438 3003 92t9G 3032 7351 9102 3869
2013 33i82 3495 5090 4763 8462 7362 45847 7343 11513 3438 3020 92i87 3021 7307 8990 3852
2014 3411 3518 4953 9653 8258 7187 15747 7165 11284 3438 3036 9274 3008 7259 8872 3834
2015 3444 3545 4816 4523 8053 7011 15646 6987 11053 3436 3052 9258 2994 7208 8747 3814
2016 3469 3565 4909 4609 8193 7129 1579T 712T 111J8 3434 3068 9240 29J9 7153 8616 3793
2017 3510 3600 5094 47i82 84 7364 16049 7395 11445 3430 3083 9218 2963 7094 8477 37J0
2018 3560 3642 S3A1 S013 8845 76J8 16369 7749 11808 3426 3098 9193 2945 7031 8331 3744
2019 3604 3679 5603 5257 9238 8010 16702 8124 12191 3420 3113 9164 2925 6964 8176 3717
2020 3650 3717 5814 5453 9555 8276 16978 8428 12492 3413 3127 9131 2904 6891 8013 3687
2021 37OS 3763 6008 5634 9846 8522 17233 8710 12765 3404 3141 9093 2880 6814 7841 3656
2022 3756 3805 6157 5773 10070 8709 17438 8930 12967 3394 3154 90ST 2855 6731 7660 3621
2023 3807 3848 62J3 5880 10244 88d54 17603 9109 13114 3382 3167 9004 2828 6642 7468 3584
2024 3860 3891 6472 6065 10541 9104 17857 93t94 13387 3369 3179 8952 2799 6547 7266 3544



BI Rlrere Electrlc Corporation
SupplySide flesource ARernativ
Cost Pro eetlon

Itesource Pulv Coal

Capltal Cost 121300
Reglonal Multlplier 1004

AdJusted Capital Cost kW 121785
Capital Cost Year 2003

COD Date 2005

Constructlon Period Years 4

Constructlon Esd 252Wo

Cost of Debt 96 535

Servke Life Years 30

Opeadng Cost Year 2003

Primary Puel Coal

Variable0M MkWh 406

Fixed0M SkWYr 2436

Capaclty Factor 96 900096

0M Escalatlon 25296

Heat Rete MMBtu MWh 8844

Construdlon Perlod

Interest on Interest on

Expendtture Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year PercenWge ExpendlWre Expenditure Ending Bal Balance

L4bl L51kl1 SLkbf1 SLk1e2 SkW

1 2001 250090 28970 775 29745
2 2002 25009b 29699 794 1591 61830
3 2003 250096 30446 814 3308 96399
4 2004 2500 31212 835 5157 133603
5 000 133603

Servioe Perod

StralghtUne Total Flxed Cost Total VaNable Cost Total Cost
Ordinat Year Calendar Year Loan Bal PaymeM lnterest Principal DepreclaUon fixed 0M Mnual Mnual LeveUed Meat Rate Fud Cost Variabk 08M Annual Levellzed Annual Leveled

LklOLI LklLI SIk11 Lk10C1 SLk19Q SLklQ 1SLlNQ MLklhl 1MLkNlh1 19SUMwhl L1 A7LklLhl LklLhl MLkNlhl MLkl9Lh1 MLk1eLh tlLkfLhl

1 2005 133603 9041 7148 1893 4453 2560 14161 1796 51682 8844 111 983 427 1409 1865 3206 3547
2 2006 131710 9041 7046 1994 4453 2625 14124 1792 8844 113 1002 437 1440 3231
3 2007 129716 9041 6940 2101 4453 2691 14084 1786 8844 114 1010 448 1458 3245
4 2008 127615 9041 6827 2213 4453 2758 14039 1781 8844 117 1030 460 1490 3271
5 2009 125401 9041 6709 2332 4453 2828 13990 1774 8844 118 1041 471 1512 3286
6 2030 123069 9041 6564 2457 4453 2899 13936 1768 8844 120 1065 483 1548 3316
7 2011 120613 9041 6453 2588 4453 2972 13878 1760 8844 122 1080 495 1575 3336
B 2012 118025 9041 6314 2727 4453 3046 13814 1752 6844 124 1098 508 1605 3358
9 2013 115298 9041 6168 2872 4453 3123 13745 1743 8844 126 1118 521 1639 3382

30 2014 112426 9041 6015 3026 4453 3202 13670 1734 6844 129 1143 534 1677 3411
11 2015 109399 9041 5853 3188 4453 3282 13589 1724 8844 133 1173 547 1T20 3444
12 2016 106211 9041 5662 3359 4453 3365 13501 1712 8844 135 1196 561 1757 3469
13 2017 102853 9041 5503 3538 4453 3449 13406 1700 8844 140 1235 575 1810 3510
14 2018 99315 9041 5313 3728 4453 3536 13303 1687 8844 145 1283 589 1872 3560
15 2019 95587 9041 5114 3927 4453 3625 13193 1673 8844 150 1327 604 1931 3604
16 2020 91660 9041 4904 4137 4453 3716 13074 1658 8844 155 1373 619 1992 3650
17 2021 97523 9041 4682 4358 4453 3830 12946 164Z 8844 161 1428 635 2063 3705
18 2022 83165 9041 4449 4592 4453 3906 12809 1625 8844 167 1480 651 2131 3756
19 2023 78573 9041 4204 4837 4453 4004 12661 1606 8844 173 1534 667 2201 3807
20 2024 73736 9041 3945 5096 4453 4105 12503 1586 8844 180 1590 684 2274 3860
21 2025 68640 9041 3672 5369 4453 4208 12334 564 8844 186 1648 701 2349 3913
22 2026 63271 9041 3385 5656 4453 4314 12152 1541 8844 193 1707 719 2426 3968
23 2027 57615 9041 3062 5958 4453 4422 11958 1517 8844 200 1770 737 2507 4023
24 2028 51657 9041 2764 6277 4453 4534 11751 1490 8844 207 1834 756 2590 4080
25 2029 45380 9041 2428 6613 4453 4648 11529 1462 8844 215 1901 775 2675 4138
26 2030 38766 9041 2074 6967 4453 4765 11292 1432 8844 223 1970 794 2764 4196
27 2031 31800 9041 1701 7340 4453 4885 11039 1400 8844 231 2041 814 2856 4256
28 2032 24460 9041 1309 7732 4453 5008 30770 1366 8844 239 2116 835 2950 4316
29 2033 16728 9041 895 8146 4453 5133 10482 1330 8844 248 2193 856 3048 4378
30 2034 8582 9041 459 8562 4453 5263 1175 1291 8844 257 2272 877 3150 4440



Bip Rivers Electrie Corporatlon
SupplySida Besou ARernatives
Cast Pro ection

Resource Coal Gasiflwtbn CC

Capltal Cost 140200
Regfonal Muttlplier 1004

Adusted Cepltal Cost 5kW 140761
Capital Cost Year 2003

COD Date 2005

Constructlon Period Years 4

Construcdon Escl 96 25296

Cost of Debt 96 53596

Servke Life Yeas 30

Opeating Cost Year 2003

Primary Fuel Coal

Variable 08M MkWh 258

Fixed Opl kWYr 3421

Capaclqr facbor 96 900096

08M Escalatfon 96 25296

Heat Rate MMBtu MWh 8309

Inberest on Interest on

Expendtture Current Yr Previous Yr Ending
Ordinal Year Calendar Year Perentage Expendfture Eupenditure Ending Bal Balance

L1 LkbLl 5LklNl ILkbLl SkWl

1 2001 25008b 33484 896 34380
2 2002 25009b 34327 918 1839 71464
3 2003 250096 35190 941 3823 111419
4 2004 250096 36076 965 5961 154420
5 00096 154410

Serviee Period

StralghtLine Total Fixed Cost Total Variable Cost Total Cost
Ordinal Year Glendar Year Loan Bal Payme interest Phncipal DepreciaGon Fixed 0M Annual Mnual Levelized Heat Rate Fue Cost VarWble 08M Annual Levellzed Annual Levelized

Lk11 Lkbl1 Lkd1 kW1 Lklq SLk10L1 Slk1L1 NlLkdLhl NILkYYhl MMBtuMWhI @L111 h1LWdhl hJlklLtil dLklLh1 dlkNlhl N1Lklblhl dLk1hl

1 2005 154420 10450 8261 2188 5147 3595 17004 2157 2052 8309 111 923 271 1194 51579 3351 3631
2 2006 152232 10450 8144 2305 5147 3686 16978 2153 8309 113 942 278 1219 3373
3 2007 149927 10450 8021 2428 5147 3778 16947 2150 8309 114 949 285 1234 3383
4 2008 147499 10450 7891 2558 5147 3874 16912 2145 8309 117 968 292 1260 3405
5 2009 144940 30450 7754 2695 5147 3971 16873 2140 8309 118 978 299 1277 3417
6 2010 142245 10450 7610 2839 5147 4071 16828 2134 8309 120 3001 307 1308 3442
7 2011 139406 10450 7458 2991 5147 4173 16779 21Z8 8309 122 1015 315 1329 3458
8 2012 136414 10450 7298 3151 5147 4278 16724 2121 8309 124 1031 323 1354 3475
9 2013 133263 10450 7130 3320 5147 4386 16663 2114 8309 126 3051 331 1381 3495

10 2014 129943 10450 6952 3498 5147 4496 16596 2105 8309 129 1074 339 1413 3518
11 2015 126445 10450 6765 3685 5147 4609 16522 2096 8309 133 1102 348 1450 3545
12 2016 122760 10450 6568 3862 5147 4725 16440 2085 8309 135 1124 356 1480 3565
13 2017 118879 10450 6360 4090 5147 4844 16352 2074 8309 140 1160 365 1526 3600
14 2018 114789 10450 6141 4308 5147 4966 16255 2062 8309 145 1205 375 1580 3642
15 2019 130481 10450 5911 4539 5147 5091 16149 2048 8309 150 1246 384 1630 3679
16 2020 105942 10450 5668 4782 5147 5219 16034 2034 8309 155 1290 394 1683 3717
17 2021 101160 10450 5412 5037 5147 5350 15910 2018 8309 161 1341 404 1745 3763
18 2022 96123 10450 5143 5307 5147 5485 15775 2001 8309 167 1390 414 1804 3805
19 2023 90816 10450 4859 5591 5147 5623 15629 1982 8309 173 1441 424 1865 3848
20 2024 85225 10450 4560 5890 5147 5765 15471 1962 8309 180 1494 435 1928 3891
21 2025 79335 10450 4244 6205 5147 5910 15301 1941 8309 186 1548 446 1994 3934
22 2026 73130 10450 3912 6537 5147 6056 15118 1918 8309 193 1604 457 2061 3979
23 2027 66592 10450 3563 6887 5147 6211 14921 1893 8309 200 1663 468 2131 4023
24 2028 59706 10450 3194 7255 5147 6367 14709 1866 8309 207 1723 480 2203 4069
25 2029 52450 10450 2806 7643 5147 6527 14481 1837 8309 215 1786 492 2278 4115
26 2030 44807 10450 2397 8052 5147 6691 14236 1806 8309 223 1851 SOS 2355 4161
27 2031 36754 10450 1966 8483 5147 6860 13973 1772 8309 231 1918 517 2435 4208
28 2032 28271 10450 1513 8937 5147 7032 13692 1737 8309 239 1988 530 2518 4255
29 2033 19334 10450 3034 9415 5147 7209 13391 1698 8309 248 2060 544 2604 4302
30 2034 9919 10450 531 9919 5147 7391 13069 1658 8309 257 2135 557 26 2 4350



Bip Rivers Eletric CorporaUon
SupplySlde ResourCe Alternedves
Cost Pro ecdon

Resource Conv CC

CaplWl Cost 56700

Reglonal Multlpller 1004

AdJusted Capal Cost kW 56917

Capital Cost Year 2003
COD Date 2005

Constructlon Period Years 3

Construcdon Escl 96 25296

Cost of Debi 96 53596

Servke Life Years 30

Orating Cost Year 2000

Prlmary Fuel Gas

Variable0M MkWh 183
Fixed 08M kWYr 1104

Capatlty Fattor 90 8000S5

0M Escalation 96 25290
Heat Rete MMBtu MWh 7196

CQnsteetlon Period

Interest an nterest on

Expendfture Current Yr Previous Yr Ending
Ordinal Year Calendar Year Percentage Expenditure Expenditure Ending 8al Balance

Lgbl SLklell ISII1CCl ISLklO1 SkWl

1 2002 333396 18510 495 19005
2 2003 333346 18976 508 1017 39505
3 2004 3333Wo 19453 520 2114 61592
4 00096 61592
5 O00Wo 61592

Serviee Perlod

StralghtLine Total Flxed Cost Total Varlable Cost Total Cost
Ordlnal Year Calendar Year Loan Bal Payment Interest Prindpal Depredadon Fixed 0M Annual Annual Leveliz Heat Rate Fuel Cost Verfable0M Annual Levelized Mnual Levelited

SkWl kWl Lkl6Q 5LkW1 Ekl1 GkW SlklLl MLklLh1 MLk1Nh1 MMStu1MWh M@tul hllk19lh1 dLk19Lh1 MLk10Lh1 dLklLhl IMLk1hl MkWhl

1 2005 61592 4168 3295 873 2053 1250 6598 942 5886 7196 674 4849 207 5056 5172 5998 6058
2 2006 60719 4168 3248 919 2053 1281 6583 939 7196 825 5936 212 6149 7088
3 2007 59800 4168 3199 969 2053 1314 6566 937 7196 728 5239 218 5457 6394
4 2008 58831 4168 3147 1020 2053 1347 6547 934 7196 675 4854 223 5077 6011
5 Z009 57811 4168 3093 1075 2053 1381 6527 931 7196 635 4569 229 4798 5729
6 2010 56736 4168 3035 1133 2053 1415 6504 928 7196 603 4336 235 4571 5499
7 2011 55603 4168 2975 1193 2053 1451 6479 924 7196 583 4198 241 4438 5363
B 2012 54410 4168 2911 1257 2053 1488 6452 921 7196 564 4059 247 4306 5226
9 20I3 53153 4168 2844 1324 2053 1525 6422 916 7196 545 3920 253 4173 5090

10 2014 51829 4168 2773 1395 2053 1563 6389 912 7196 526 3782 259 4041 4953
11 2015 50434 4168 2698 1470 2053 1603 6354 907 7196 506 3643 266 3909 4816
12 2016 48964 4168 2620 1548 2053 1643 6316 901 7196 519 3735 272 4008 4909
13 2017 47416 4168 2537 1631 2053 1684 6274 895 7196 545 3919 279 4199 5094
14 2018 45785 4168 2449 1718 2053 1727 6229 889 7196 579 4166 286 4453 5341
15 2019 44066 4168 2358 1810 2053 1770 6191 882 7196 615 4428 293 4721 5603
16 2020 42256 4168 2261 1907 2053 1815 6128 874 7196 645 4638 301 4939 5814
17 2021 40349 4168 3159 2009 2053 1860 6072 866 7196 672 4833 308 5141 6008
18 2022 38339 4168 2051 2117 2053 1907 6011 858 7196 693 4983 316 5299 6157
19 2023 36223 4168 1938 2230 2053 1955 5946 848 7196 709 5101 324 5425 6273
20 2024 33993 4168 1819 2349 2053 2004 5876 838 7196 737 5302 332 5634 6472
21 2025 31643 4168 1693 2475 2053 2055 5801 828 7196 769 5531 341 5872 6700
22 2026 29168 4168 1561 2607 2053 2106 5720 816 7196 796 5730 349 6079 6895
23 2027 26561 4168 1421 2747 2053 2159 5633 804 7196 824 5928 358 6286 7090
24 2028 23814 4168 1274 2894 2053 2214 5541 791 7196 853 6138 367 6505 7295
25 2029 20920 4168 f119 3049 2053 2269 5442 776 7196 885 6369 376 6745 7522
26 2030 17872 4168 956 3212 2053 2327 5336 761 7196 919 6607 386 6993 7754
27 2031 14660 4168 784 3384 2053 2385 5222 745 7196 951 6846 395 7241 7987
28 2032 11276 4168 603 3565 2053 2445 5101 728 7196 986 7094 405 7499 8227
29 2033 7712 4168 413 3755 2053 2507 4972 710 7196 1022 7354 415 7769 8479
30 2034 3956 4168 212 3956 2053 2570 4834 690 7196 1060 7624 426 8050 8740



BI Rivers Electrlc Corporatlon
SupptySide Resource ARernatlres
Cost Pro ection

Resouroe Adv CC

Capltal Cost 55800

Regional Multlplier 1004

AdJusted CapflCost kW 56023

Capftal Cost Year 2003

COD Date 2005

Constructlon Peiod Years 3

Constructlon Esd 96 25296

Cost of Debt 4b 53596

Servke Llfe Years 30

Operadng Cost Year 2003

Primary Fuel Gas

Varlable 0M MkWh 177

Flxed 0M kWYr 1035

Capadty Factor 800096

0M Escalatlon 25246
Heat Rate MMBtu MWh 6752

Interest on Interest on

Expenditure Current Yr Previous Yr Endtng
Ordinal Year Calendar Year Percenqge ExpendRure Expenditure Ending Bal Belance

L4fa1 ISLkIN SLklCl1 ILk1E1 iLkl1

1 2002 333395 38216 487 18703
2 2003 333396 18674 500 1001 38878
3 2004 333396 19144 512 2080 60614
4 00095 60614
5 000 60614

fisroite Period

StraightUne Total Fixed Cost 7otal Variabte Cost ToWI Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Princlpal Oepredatlon Flxed OM Annual Annual Levelized Heat Rebe Fuel Cost Variable 0M Annual Levellzed Mnual Leveliied

S1k1Q SIILYY SLkyYl SLkb1 Lklc lk1c1 SLk11 aLklblhl lMLk1ohl IMMetllMWh LSIp1mB1 Lklellll MlklELhl MLk1W MLkVYhl NLkbl NlLkYllhl

1 2005 60614 4102 3243 859 2020 1088 635 906 845 6752 674 4550 186 4736 4842 5642 5686
2 2006 59755 4102 3197 905 2020 1115 6332 904 6752 825 5570 191 5761 6664
3 2007 58851 4102 3149 953 2020 1143 6312 901 6752 728 4916 195 5111 6012
4 2008 57897 4102 3098 1004 2020 1172 6290 898 6752 675 4554 200 4755 5652
5 2009 56893 4102 3044 1058 2020 1201 6266 894 6752 635 4287 205 4493 5387
6 2010 55835 4102 2987 1115 2020 1232 6239 890 6752 603 4068 211 4279 5169
7 2011 54721 4102 2928 1174 2020 1263 6211 886 6752 583 3939 216 4154 5041
8 2012 53546 4102 2865 1237 2020 1294 6180 882 6752 564 3809 221 4030 4912
9 2013 52309 4102 2799 1303 2020 1327 6146 877 6752 545 3679 227 3906 4783

30 2014 51006 4102 2729 1373 2020 1360 6110 872 6752 526 3549 233 3781 4653
11 2015 49633 4102 2655 1446 2020 1395 6070 866 675d 506 3419 238 3657 4523
12 2016 48187 4102 2578 1524 2020 1430 6028 860 6752 519 3505 244 3749 4609
13 2017 46663 4102 2496 1605 2020 1466 5983 854 6752 545 3678 251 3928 4782
14 2018 45058 4102 2411 1691 2020 1502 5934 847 6752 579 3909 257 4166 5013
15 2019 43367 4102 2320 1782 2020 1540 5881 839 6752 615 4154 263 4418 5257
16 2020 41585 4102 2225 1877 2020 1579 5824 831 6752 645 4352 270 4622 5453
17 2021 39708 4102 2124 1977 2020 1619 5764 822 6752 672 4535 277 4812 5634
18 2022 37731 4102 2019 2083 2020 1659 5699 813 6752 693 4676 284 4960 5773
19 2023 35648 4102 1907 2195 2020 1701 5629 803 6752 709 4786 291 5077 5880
20 2024 33453 4102 1790 2312 20Z0 1744 5554 793 6752 737 4974 298 5273 6065
21 2025 31141 4102 1666 2436 2020 1788 5474 781 6752 769 5190 306 5496 6277
22 2026 26705 4102 1536 2566 2020 1833 5389 769 6752 796 5376 313 5690 6459
23 2027 26139 4102 1398 2703 2020 1879 5298 756 6752 824 5562 321 5884 6640
24 2028 23436 4102 1254 2848 2020 1926 5201 742 6752 853 5759 329 6088 6830
25 2029 20588 4102 1101 3000 2020 1975 5097 727 6752 885 5976 338 6314 7041
26 2030 17588 4102 941 3161 2020 2024 4986 711 6752 918 6199 346 6546 7257
27 2031 14427 4102 772 3330 2020 2075 4868 695 6752 951 6424 355 6779 7473
28 2032 11097 4102 594 3508 2020 2128 4742 677 6752 986 6656 364 7020 7697
29 2033 7589 4102 406 3696 2020 2181 4608 657 6752 3022 6900 373 7273 7930
30 2034 3893 4102 208 3893 2020 2236 4465 637 6752 l060 7154 382 7536 8173



Bly Rivers ElecWc Corporatlon
SupplySlde Resourae Altemativ
Cost Pro ectlon

Resource Conv CT

Capital Cost 39500

Reglonal Multlpller 1004

AdJusted Capftal Wst kW 39658

Capital Cost Year 2003

C00 Dabe 2005
Constructlon Period Years 2

Constructlon Esd 9b 252

Cost of Debt 96 535

Servlce Life Years 30

Operadng Cost Year 2003

Primary Fuel Gas
Varlable 0M MkWh 316
Fixed 0M kWYr 1072

Capacity Fattor 96 250096

0M Escalatbn 96 252
Heat Rate MMBtu MWh 10817

Construetinn Peelod

Interest on InDerest on

ExpendRure CuRent Yr Prevlous Yr Ending
Ordinal Year Calendar Year Percentage ExpendiWre Expenditure Ending Bal Balance

951 15Lk11 G4LklLl SLkl1 kW

1 2003 500046 19829 530 20359
2 2004 500096 20328 544 1089 42320
3 000 42320
4 00096 42320
5 000 42320

Servlee Perlod

StralghtUne ToWI Fized Cost Total Varlabte Cost Total Cost
Ordlnal Year Calendar Year Loan Bal Payment Interest Principal Depreclatlon Fixed0M Annual Annual Levellzed Heat Rate Fuel Cost Variable 0M Annual Levelized Mnual Levellzed

S1kW I1c10L1 1k1N1 SLkYV1 ILk1EI iLkHQ SLl1N1 MLklLll MlkWhl MMBtuMWhI G1yM@tu MLklLh LNLkdL6 dkhl tlLklLbl IMLkIeW tllkh

1 2005 42320 2864 2264 600 1411 1127 4601 2192 2110 10817 674 7289 332 7621 7802 9814 59913
2 2006 41721 2864 2232 632 1411 1155 4798 2191 10817 825 8923 340 9264 11454
3 2007 41089 2864 2198 666 1411 1184 4793 2189 30817 728 7976 349 8225 10413
4 2008 40423 2864 2163 701 1411 1214 4787 2186 30817 675 7296 358 7654 9840
5 2009 39722 2864 2125 739 1411 1244 4780 2183 30817 635 6869 367 7235 9418
6 2010 38984 2864 2086 778 1411 1276 4772 2179 30817 603 6518 376 6894 9073
7 2011 38205 2864 2044 820 1411 13OB 4762 2175 10817 583 6310 385 6695 8870
8 2012 37386 2864 2000 864 1411 1341 4751 2170 10817 564 6101 395 6497 8666
9 2013 36522 2864 1954 910 1411 1374 4739 2164 10817 545 5893 405 6298 8462

10 2014 35612 2864 1905 959 1411 1409 4725 2157 10817 526 5685 415 6100 8258
11 2015 34653 2864 1854 1010 1411 1444 4709 2150 10817 506 5477 426 5903 8053
12 2016 33644 2864 1800 3064 1411 1481 4691 2142 10817 519 5615 436 6051 8193
13 2017 32580 2864 1743 1121 1411 1518 4672 2133 10817 545 5892 447 6339 8472
14 201B 31459 2864 1683 1181 1411 1556 4650 2123 10817 579 6263 459 6722 8845
15 2019 30278 2864 1620 1244 1411 1595 4626 2112 10817 615 6656 470 7126 9239
16 2020 29034 2864 1553 1310 1411 1635 4599 2100 10817 645 6972 482 7455 9555
17 2021 27724 2864 1483 1381 1411 1677 4571 2087 10817 672 7265 494 7759 9846
18 2022 26343 2864 1409 1454 1411 1719 4539 2073 10817 693 7491 507 7998 30070
19 2023 24889 2864 1332 1532 1411 1762 4504 2057 10817 709 7667 519 B1B7 10244
20 2024 23357 2864 1250 1614 1411 1806 4467 2040 10817 737 7969 532 8502 10541
21 2025 21742 2864 1163 1701 1411 1852 4426 2021 10817 769 6315 546 8661 30882
22 2026 20042 2864 1072 1792 1411 1898 4381 2001 10817 796 8613 560 9173 11173
23 2027 18250 2864 976 1887 1411 1946 4333 1979 10817 824 8911 574 9485 11464
24 2028 16363 2864 875 1988 1411 1995 4281 1955 10817 853 9226 588 9814 11769
25 2029 14374 2864 769 2095 1411 2045 4225 1929 10817 885 9574 603 10177 12106
26 2030 12280 2864 657 2207 1411 2097 4164 1902 10817 918 9932 618 10550 12451
27 2031 10073 2864 539 2325 1411 2150 4099 1872 10817 951 30291 634 30925 12796
28 2032 7748 2864 415 2449 1411 2204 4029 1840 10817 986 10664 650 11313 13153
29 2033 5299 2864 283 2580 1411 2259 3953 1805 10817 1022 11054 666 11720 13525
30 2034 2718 2864 145 2718 1411 2316 3B72 1768 10817 1060 11461 683 12143 13911



Btp Rivere Electric Corporatlon
POIrSlde Resourca ARematives
Cost Yro ectlon

Resource Adv CT

CeplWl Cost 37400

Reglonal Mutipller 1004

Adusted CepiWl Cost kW 37550

Capital Cost Year 2003

COD Dabe 2005

Constructlon Perlod Yeas 2

Construcdon Esd 96 25296
Cost of Debt 96 5359b

Servke Llfe Years 30

Operadng Cost Year 2003

Primary Fuel Gas

Varlable 0M MkWh 280
Fixed 0M kWYr 931

Capactty Factor 2500

0M Escalatlon 25296

Heat Rate MMBtu MWh 9183

Construdlon Yeriod

lnterest on Interest on

Expendfture Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year Percentage Expendlture Expendtture Ending Bal Balance

941 tlklll Lkl6I1 SLklQ SkWl

1 2003 5000 18775 502 19277

2 2004 500096 19247 515 1031 40070

3 0009b 40070
4 000 40070
5 000go 40070

Servtee Perind

SValghtune Total Fixed Cost Total Variable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Prindpal OepredaGon flxed0M Annual Annual Leveiized Heat Rate Fuel Cost Varlable0pf Annual LeveBzed Annual Levelized

Sk10La GSLk1K1 Lkl9LI ISLIslBLI ISIkILl iLk1Q 1k1Q MLkbWl LdLklfhl MMetuMWh ul MLkWh1 LNLkIh MLkNIhI IMLkIhl IMLIilelhl LMLkdhl

1 2005 40070 2712 2144 568 1336 978 4458 2036 51944 9183 674 6188 294 6482 6640 8518 8585
2 2006 39503 2712 2113 598 1336 1003 4452 2033 9183 825 7575 302 7877 9910
3 2007 38904 2712 2081 630 1336 1028 4445 2030 9183 728 6686 309 6995 9025
4 2008 38274 2712 2048 664 1336 1054 4438 2026 9183 675 6194 317 6511 8538
5 2009 37610 2712 2012 699 1336 1081 4429 2022 9183 635 5831 325 6156 8178
6 2010 36911 2712 1975 737 1336 1108 4418 2017 9183 603 5533 333 5867 7884
7 2011 36174 2712 1935 776 1336 1136 4407 2012 9183 583 5357 342 5698 7710
8 2012 35398 2712 1894 818 1336 1164 4394 2006 9183 564 5180 350 5530 7536
9 2013 34580 2712 1850 862 1336 1194 4379 2000 9183 545 5003 359 5362 7362

30 2014 33719 2712 1804 908 1336 1224 4363 199I 9183 526 4826 368 5194 7187
11 2015 32811 2712 1755 956 1336 1254 4345 1984 9183 506 4650 377 5027 7011
12 2016 31855 272 1704 1007 1336 1286 4326 1975 9183 519 4767 387 5153 7129
13 2017 30848 2712 1650 1061 1336 1318 4304 1965 9183 545 5002 396 5398 7364
14 2018 29786 2712 1594 1116 1336 1352 4281 1955 9183 579 5317 406 5723 7678
15 2019 28669 2712 1534 1178 1336 1386 4255 1943 9183 615 5650 417 6067 6010
16 2020 27491 2712 1471 1241 1336 1420 4227 1930 9183 645 5919 427 6346 8276
17 2021 26250 2712 1404 1307 1336 1456 4196 1916 9183 672 6168 438 6605 6522
18 2022 24943 2712 1334 1377 1336 1493 4163 1901 9183 693 6359 449 6808 6709
19 2023 23566 2712 1261 1451 1336 1530 4127 1884 9183 709 6509 460 6969 8854
20 2024 22115 2712 1183 1528 1336 1569 4088 1866 9183 737 6766 472 7237 9104
21 2025 20586 2712 1101 1610 1336 1606 4045 1847 9183 769 7059 484 7543 9390
22 2026 18976 2712 1015 1696 1336 1649 4000 1826 9183 796 7312 496 7808 9634
23 2027 17280 2712 924 1787 1336 1690 3950 1804 9183 824 7565 508 8073 9877
24 2028 15493 2712 829 1883 1336 1733 3897 1780 9183 853 7832 521 8353 10133
25 2029 13610 2712 728 1983 1336 1776 3840 1753 9183 885 8128 534 8662 10415
26 2030 11627 2712 622 2090 1336 1821 3779 1725 9183 918 8431 548 8979 10705
27 2031 9537 2712 530 2201 1336 1867 3713 1695 9183 951 8736 561 9298 10993
26 2032 7336 2712 392 2319 1336 1914 3642 1663 9183 986 9053 576 9619 11292
29 2033 5017 2712 268 2443 1336 1962 3566 1628 9183 1022 9384 590 9974 11602
30 2034 2574 2712 136 2574 1336 2011 3485 1591 9183 1060 9729 605 10334 11926



Bip Rvers ElectriC Corporetlon
SupplySlde Resouroe Alternatives
Cost P eCtlon

Resouroe Fuel Cells

Capital Cost 425000
Reglonal P9uldplier 1004

Adiusted Capital Cost kW 426700
CaplWl Cost Year 2003
COD Dabe 2005

Constructlon Pedod Years 3

Constructlon Esd 96 25240
Cost of Debt 96 5354b
Service Ufe Years 30

Operating Cost Year 2003

VMmary Fuel Gas
Varlable OM MkWh 4240
Fized OM SkWYr 500

Capafty Fector 700096
08M Estalation W6 25296
Heat Rate MMBtu MWh 793

Interest on ieterest on

Expendfture Cument Yr Previous Yr Ending
Ordinal Year Calendar Year Percentage Expendtture ExpendiWre Ending Bal 8alance

L1 ILkWI Lkl1 Lkldll EkWl

1 2002 3333 138743 3711 142454
2 2003 33339b 142233 3805 7621 296113
3 2004 3333 145812 3900 15842 461668
4 00090 461668
5 0009to 461668

Servlee Period

StralghbUne Total Fbced Cost Total VarWble Cost ToWI Cost
Ordinal Year Calendar Year Loan Bal Payment Inberest PHnGpal DepreGaGon Fixed 0M Mnual Annual Leveled Heat Rate Fuel Cost Variable0M Annual Levellzed Mnual levelized

gkW1 Lk10f1 Lklfl Lklll SLkb1 LklBLI G41kbC1 A7Lkllhl U1c191h1 Mr lI NJLkbLhl r1LklLhl NJLk1h1 MLk10bl MLkblhl dlkYYhl

1 2005 461668 31241 24699 6542 15389 525 40614 6623 5663 793 674 5344 4456 9800 11340 16423 17003
2 2006 455116 31241 24349 6892 15389 539 40277 6568 793 825 6542 4568 11130 17678
3 2007 448234 31241 23981 7260 15389 552 39922 6510 793 72B 5774 4683 10457 16967
4 2008 440974 31241 23592 7649 15389 566 39547 6449 793 675 5349 4801 10150 16599
5 2009 433315 31241 23183 8058 15389 580 39152 6385 793 635 5035 4922 9957 16342
6 2010 425267 31241 22752 8489 15389 595 38736 6317 793 603 4778 5045 9824 16141
7 2011 416778 31241 22298 8943 15389 610 38297 6245 793 583 4626 5172 9798 16043
8 2012 407835 31241 21819 9422 15389 625 37833 6170 793 564 4473 5303 9776 15945
9 2013 398413 31241 21315 9926 15389 641 37345 6090 793 545 43Z0 5436 9756 15847

10 2014 388488 31241 20784 10457 15389 657 36830 6006 793 526 4168 5573 9740 15747
11 2015 378031 31241 20225 11016 15389 674 36287 5918 793 506 4015 5713 9728 15646
12 2016 367015 31241 19635 11606 15389 691 35715 5824 793 519 4116 5657 9973 15797
13 2017 355409 31241 19014 12226 15389 708 35111 5726 793 545 4319 6004 10323 16049
14 2018 343183 31241 18360 12881 15389 716 34475 5622 793 579 4591 6155 10746 16369
15 2019 330302 31241 17671 13570 15389 744 33804 5513 793 615 4879 6310 11189 16702
16 2020 316732 31241 16945 14296 15389 763 33097 5397 793 645 5112 6469 11580 16978
17 2021 302437 31241 16180 15061 15389 782 32351 5276 793 672 5326 6631 11957 17233
18 2022 287376 31241 15375 15866 15389 802 31565 5148 793 693 5492 6798 12290 17438
19 2023 271510 31241 14526 16715 15389 822 30737 5012 793 709 5621 6969 12590 17603
20 2024 254795 31241 13632 17609 15389 843 29863 4870 793 737 5842 7145 12987 17857
21 2025 237186 31241 12689 18551 15389 864 28942 4720 793 769 6096 7324 13420 18140
22 2026 218634 31241 11697 19544 15389 885 27971 4562 793 796 6314 7509 13823 18384
23 2027 199090 31241 10651 20590 15389 908 26948 4395 793 824 6533 7698 14230 18625
24 2028 178501 31241 9550 21691 15389 931 25869 4219 793 853 6764 7891 14655 18874
25 2029 156810 31241 8389 22852 15389 954 24732 4033 793 885 7019 8090 15108 19142
d6 2030 133958 31241 7167 24074 15389 978 23534 3838 793 918 7281 8293 15574 19412
27 2031 109884 31241 5879 25362 15389 1003 22270 3632 793 951 7544 8502 16046 19678
28 2032 84522 31241 4522 26719 15389 1028 20939 3415 793 986 7818 8716 16534 19948
29 2033 57803 31241 3092 28148 15389 1054 19535 3186 793 1022 8104 8935 17039 20224
30 2034 29654 31241 1587 29654 15389 1080 18056 2944 793 1060 8402 9160 17562 20506



Bip Rtvere Electric Corporedon
SupplrSide Resouroe Alternatives
CotPro ecdon

Rerouroe Base Distrlbuted

Capltal Cost 80700

Regional Multlplier 1004

AdJued Capital Cost kW 81023

Capital Cost Year 2003

COD Date 2005

Constructlon Period Years 3
Construcdon Esd 96 25296

Cost of Debt 6 53595

Servke life Years 30

Operating Cost Year 2003

Phmary Fuel Gas
Varlable0M MJkWh 630
Flxed 0M kWYr 1418

Capacity Factor 40 9000

08M Escalatbn 252
Heat Rate MMBtu MWh 995

Constructlon Perlod

Inberest on Interest on

Expendfture Curcent Yr Prevlous Yr Ending
Odinal Year Calendar Year PeRenqge Expenditure Expenditure Ending Bel Balance

1 LLklLl SLklfl LkWI SlkWl

1 2002 333395 26345 705 27050
2 2003 333396 27008 722 1447 56217
3 2004 333356 27687 741 3008 87663
4 00096 87663
5 000 87663

Serviee Period

StraightLine ToWI Fixed Cast Total Variable Cost Total Cost
Ordinat Year Calendar Year Loan Bal Payment Interest Principal Depredatlon Fixed 0M Annual Annual Levized Heat Rate Fuel Cost Vafable0M Annual Leveled Mnual Levellzed

51kW iSLklf1 Lk1f1 G4L1SW1 LSLkrifl Lkl1 Slk10Q MLklLhl LN1Lkllhl MMBtuMWhI LMd9tu1 MLkdfhl IhlLklBfhl NlLkblhl MLk16fh hlLklLhl IN1LklOLhl

1 2005 87663 5932 4690 1242 2922 1490 9102 1155 1072 995 674 6705 662 7367 7653 8521 8724
2 2006 B6420 5932 4623 1309 2922 1528 9073 1151 995 825 8208 679 8887 10038
3 2007 85112 5932 4553 1379 2922 1566 9042 1147 995 728 7244 696 7940 9087
4 2008 93733 5932 4480 1452 2922 1606 9007 1142 995 675 6712 713 7425 8568
5 2009 82281 5932 4402 1530 2922 1646 8970 1138 995 635 6318 731 7049 8187
6 2010 80T51 5932 4320 1612 2922 1667 8930 1133 995 603 5995 750 6745 7878
7 2011 79139 5932 4234 1698 2922 1730 6886 1127 995 583 5804 769 6573 7700
8 2012 77441 5932 4143 1789 2922 1773 8839 1121 995 564 5612 788 6400 7521
9 2013 75652 5932 4047 1885 2922 1818 8787 1115 995 545 5421 808 6229 7343

10 2014 73767 5932 3947 1986 Z922 1864 8732 1108 995 526 5229 828 6057 7165
11 2015 71781 5932 3840 2092 2922 1911 8673 1100 995 506 5038 849 5887 6987
12 2016 69690 5932 3728 2204 2922 1959 8609 1092 995 519 5165 870 6035 7127
13 2017 67486 5932 3610 2322 2922 2008 8541 1083 995 545 5419 892 6311 7395
14 2018 65164 5932 3486 2446 2922 2058 8467 1074 995 579 5761 915 6675 7749
IS 2019 62719 5932 3355 2577 2922 2110 8388 1064 995 615 6122 938 7060 8124
16 2020 60142 5932 3218 2714 2922 2163 8303 1053 995 645 6414 961 7375 8428
17 2021 57427 5932 3072 2860 2922 2218 8212 1042 995 672 6683 985 7668 8710
18 2022 54568 5932 2919 3013 2922 2274 8115 1029 995 693 6891 1010 7901 8930
19 2023 51555 5932 2758 3174 2922 2331 8011 3016 995 709 7053 3036 8088 9104
20 2024 48381 5932 2588 3344 2922 2389 7900 1002 995 737 7331 3062 8392 9394
21 2025 45037 5932 2409 3523 2922 2450 7781 987 995 769 7648 1088 8737 9724
22 2026 41515 5932 2221 3711 2922 2511 7654 971 995 796 7923 1116 9038 10009
23 2027 37804 5932 2022 3910 2922 2574 7519 954 995 824 8197 3144 9341 10294
24 2028 33894 5932 1813 4119 2922 2639 7375 935 995 653 8487 1173 9659 10594
25 2029 29775 5932 1593 4339 2922 2705 7221 916 995 695 8807 1202 10009 10924
26 2030 25436 5932 1361 4571 2922 2774 7056 895 995 918 9136 1232 10368 11263
27 2031 20865 5932 1116 4816 2922 2843 6882 873 995 951 9466 1263 10729 11602
28 2032 16049 5932 859 5073 2922 2915 6696 849 995 986 9809 1295 11104 11953
29 2033 10976 5932 587 5345 2922 2988 6497 824 995 1022 30168 1328 11495 12320
30 2034 5631 5932 301 5631 2922 3063 6287 797 995 1060 10542 1361 11903 12701



Bip RMers Electric Corporatlon
SupplSide Resouroe ARematives
Cast Pro ecNon

Resouroe Pealc Distributed

CapiWl Cost 97000

Reglonal Multlpller 1004

Adiusted Capftal Cost kW 97388

CaplWl Cost Year 2003

C00 Date 2005

ConsWcdon Period Years 2

Constructlon Esd 46 25246

Cost ofDt 96 535

Servke Ufe Years 30

Operating Cost Year 2003

Primary Puel Gas

Varlable OM MkWh 630
fixed0M kWYr 1418

Capacity FacOOr 96 2500

0M Escalatbn 96 25296

HtRete MMBtu MWh 112

Interest on Interest on

Expendfture CuRent Yr Prevrous Yr Ending
0dinal Year Calendar Year Percentage Expenditure Expendfture Ending Bal 8alance

C941 Lk1 SLkll SLkLI lkd1

1 2003 500040 48694 1303 49997
2 2004 500096 49919 1335 2675 103926
3 000 103926
4 00040 103926
5 00096 103926

Servioe Period

StralghbUne Total Flxed Cost Total Variable Cost Total Cost
Ordinal Year Calendar Year Loan 8a1 Payment Interest Prindpal DepreGadon Fixed 08M Annual Annual levelfzed Heat Rate Fuel Cost Variable0M Annual Levelized Mnual Levellied

kW LSLkILl Lk10Q Lk10L1 Lk16Q SLI1 f4LkIK1 1MLklOLhl dLklbl MMB MWh1 SLMtlt1Q tlLkWW IMLk10lh1 IMlk1LhI IMLkltll MLk16LI11 MkWh1

1 2005 103926 7033 5560 1473 3464 1490 10514 4801 4405 1I2 674 7547 662 8209 8503 13010 12908
2 2006 102453 7033 5481 1551 3464 1528 10473 4782 112 825 9239 69 9918 14700
3 2007 100902 7033 5398 1634 3464 1566 30429 4762 112 728 8154 696 8850 13612
4 2008 99267 7033 5311 1722 3464 1606 10381 4740 112 675 7555 713 8268 13008
5 2009 97546 7033 5219 1814 3464 1646 10329 4716 112 635 7112 731 7843 12559
6 2030 95732 7033 5122 1911 3464 1687 30273 4691 112 603 6749 750 7498 12189
7 2011 93821 7033 5019 2013 3464 1730 10213 4664 112 583 6533 769 7302 11965
8 2012 91808 7033 4912 2121 3464 1773 10149 4634 112 564 6318 788 7105 11740
9 2013 89687 7033 4798 2234 3464 1818 10080 4603 112 545 6102 808 6910 11513

10 2014 87452 7033 4679 2354 3464 1864 30007 4569 112 526 5886 828 6714 11284
11 2015 85098 7033 4553 2480 3464 1911 9928 4533 112 506 5671 849 6520 11053
12 2016 82619 7033 4420 2613 3464 1959 9843 4494 112 519 5813 870 6684 11178
13 2017 80006 7033 4280 2752 3464 20OB 9752 4453 112 545 6100 892 6992 11445
14 2018 77254 7033 4133 2900 3464 2058 9656 4409 112 579 6485 915 7399 11808
15 2019 74354 7033 3978 3055 3464 2130 9552 4362 112 615 6891 938 7829 12191
16 2020 71299 7033 3815 3218 3464 2163 9442 4311 112 645 7219 961 8180 12492
17 2021 68061 7033 3642 3390 3464 2218 9324 4258 112 672 7522 985 8508 12765
18 2022 64691 7033 3461 3572 3464 2274 9199 4200 112 693 7756 3010 8766 12967
19 2023 61119 7033 3270 3763 3464 2331 9065 4139 112 709 7939 1036 6974 13114
20 2024 57357 7033 3069 3964 3464 Z389 8922 4074 112 737 8252 1062 9313 13387
21 2025 53393 T033 2857 4176 3464 2450 6770 4005 112 769 8609 3088 9698 13702
22 2026 49217 7033 2633 4400 3464 2511 8608 3931 112 796 8918 1116 10034 13964
23 2027 44817 7033 2398 4635 3464 2574 8436 3852 112 824 9227 1144 10370 14223
24 2028 40182 7033 2150 4883 3464 2639 8253 3769 112 853 9553 1173 10725 14494
25 2029 35299 7033 1889 5144 3464 2705 8058 3680 112 885 9913 1202 11115 14794
26 2030 30155 7033 1613 5419 3464 2774 7851 3585 112 918 10283 1232 11516 15101
27 2031 24736 7033 1323 5709 3464 2843 7631 3484 112 951 10655 1263 11919 15403
28 2032 19027 7033 1018 6015 3464 2915 7397 3378 112 986 11041 1295 12337 15714
29 2033 13012 7033 696 6336 3464 2988 7149 3264 112 1022 11445 1328 12773 16037
30 2034 6675 7033 357 6675 3464 3063 6885 3144 112 1060 11866 1361 13228 16371



Bip Rivers ElecWc Corporatlon
Supp1YSide Resource Alternetives
Cost Vro eetton
Resou Blomess

Capital Cost 175700
Regional Multlplier 1004

AdJusted Capital Cost kW 176403
Capital Cast Year 2003
COD Date 2005

Construction Period Years 4

Constructlon Esd 96 25296

Cost of Debt 96 53596

Svloe Life Years 30

Operating Cost Year 2003

Pdmary Fuel None

Variable 0M MkWh 296

Fixed 0M ykWYr 4718

Capatitp Fector 96 80009b

0M EscalaUon 96 25296
Heat Rate MMBtu MWh

CAestruetlon Period

Inberest on Interest on

Expendfture Current Yr Prevlous Yr Ending
Ordlnal Year Calendar Year PercenWge Expendtture Expenditure Ending Bal Balance

1 fLkrifl SLkLI ISLkN1 L4LkNf1

1 2001 250045 41963 1123 43085
2 2002 250046 43018 1151 2305 89559
3 2003 2500Y6 44101 1180 4791 139631
4 2004 250095 45210 1209 7470 193521
5 0004b 193521

Serrite Pertnd

StralghtLlne Total Fixed CoSt Total VarWWe Cost Total Cost
Ordlnal Year Calendar Year Loan Bal Payment Interest Principal DepreclaGon Flxed0M Mnual Mnual Levetized Heat Rate Fuel Cost Varlable0M Annual Levelized Mnual Levdized

kW kWl Lk1Q S1k19L1 Lkl911 SlklLl Lk1L NUkbLbl MLkbhl IMMBaMWh1 SLdM9I6l1 MLkHLhl tlLk16lh1 fhlLkbhl MLkNLh MLk1N11 tlLklLh1

1 2005 193521 13095 10353 2742 6451 4958 21762 3105 2979 0 311 311 415 3416 3394
2 2006 190779 13095 30207 2889 6451 5083 21741 3102 0 319 319 3421
3 2007 187890 13095 10052 3043 6451 5211 21714 3098 0 327 327 3425
4 2008 184847 13095 9889 3206 6451 5342 21682 3094 0 335 335 3429
5 2009 181641 13095 9718 3378 6451 5477 21645 3089 0 344 344 3432
6 2010 178263 13095 9537 3558 6451 5614 21602 3082 0 352 352 3435
7 2011 174704 13095 9347 3749 6451 5756 21553 3075 0 361 361 3437
6 2012 170956 13095 9146 3949 6451 5900 21497 3068 0 370 370 3438
9 2013 167006 13095 8935 4161 6451 6049 21434 3059 0 379 379 3438

10 2014 162846 13095 8712 4383 6451 6201 21364 3049 0 389 389 3438
11 2015 158462 13095 8478 4618 6451 6357 21285 3037 0 399 399 3436
12 2016 153845 13095 8231 4865 6451 6517 21198 3025 0 409 409 3434
13 2017 148980 13095 7970 5125 6451 6681 21102 3011 0 419 419 3430
14 2018 143855 13095 7696 5399 6451 6849 20996 2996 0 430 430 3426
15 2019 138455 13095 7407 5688 6451 7021 20879 2979 0 441 441 3420
16 2020 132767 13095 7103 5992 6451 7198 20752 2961 0 452 452 3413
17 2021 126775 13095 6782 6313 6451 7379 20612 2941 0 463 463 3404
18 2022 120462 13095 6445 6651 6451 7565 20460 2920 0 475 475 3394
19 2023 113811 13095 6089 7007 6451 7755 20295 2896 0 487 487 3382
20 2024 106804 13095 5714 7381 6451 7950 20115 2870 0 499 499 3369
21 2025 99423 13095 5319 7776 6451 8150 19920 2842 0 511 511 3354
22 2026 91647 13095 4903 8192 6451 8355 19709 2812 0 524 524 3337
23 2027 83454 13095 4465 8631 6451 8565 19481 2780 0 537 537 3317
24 2028 74624 13095 4003 9092 6451 8781 19235 2745 0 551 551 3296
25 2029 65731 13095 3517 9579 6451 9002 18969 2707 0 565 565 3272
26 2030 56152 13095 3004 10091 6451 9228 18683 2666 0 579 579 3245
27 2031 46061 13095 2464 10631 6451 9460 18375 2622 0 594 594 3216
28 2032 35430 13095 1895 11200 6451 9698 18045 2575 0 608 608 3183
29 2033 24230 13095 1296 11799 6451 9942 17689 2524 0 624 624 3148
30 2034 12430 13095 665 12430 6451 10193 17308 2470 0 639 639 3109



Bip Rivers Electrlc Corporetlon
SupplrSida Resouroe Altemativas
Cost Pro ectioo
ResoYrae Landilll Qas

Capital Cost 150000
Regtonal Muldplier 1004

dJusted Capital Cost kW 150600
Capital Cost Year 2003

COD Date 2005

Construcdon Pedod Years 3

Construcdon Esd 96 252

Cost of Debt 53596

Servloe Ufe Years 30

Operating Cost Year 2003

Primary Fuel None

Varlable0M MkWh 001

Flxed0M SkWYr 10107

Capacity Factor 980096

OM Escatatlon 96 252

Heat Rate MMBtu MWh

Construdion Perlod

Inberest on Interest on

Expendfture Current Yr Previous Yr Ending
Ordfnal Year Calendar Year PercenWge Expenditure Expendlture Ending Bal Balance

441 ISIklIl G4Lkl1 Slkl1 EkW

1 2002 333346 48968 1310 50278
2 2003 333396 50200 1343 2690 104511
3 2004 333396 51463 1377 5591 162942
4 00090 162942
5 000 162942

Servite Perind

StraightLine Total Flxed Cost ToWI Varlable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Principal Depreciatlon Fixed 0M Mnual Mnual Levelized Heat Rete Fuel Cost VarWble 0M Annual Levetized Annual Levized

kWl kW Lkl011 Llk11 SLk16L1 ISLILl MLk1L111 MLkW111 MMBWMWh MMew1 MLklhl MLklLhl Idlklhl UHIklhl fMLkdlW IMLk1L111

1 2005 162942 11026 8717 2309 5431 10622 24771 2885 3049 0 001 001 001 2886 s3051
2 2006 160633 11026 8594 2432 5431 10889 24914 2902 0 001 001 2903
3 2007 158200 11016 8464 2562 5431 11163 25058 2919 0 001 001 2920
4 2008 155638 11026 8327 2700 5431 11444 25202 2936 0 001 001 2937
5 2009 152938 11026 8182 2844 5431 11732 25346 2952 0 001 001 2954
6 2010 150094 11026 8030 2996 5431 12027 25489 2969 0 001 001 2970
7 2011 147098 11026 7870 3156 5431 12330 25631 2986 0 001 001 2987
B 2012 143942 11026 7701 3325 5431 12640 25772 3002 0 001 001 3003
9 2013 140617 11026 7523 3503 5431 12958 25912 3018 0 001 001 3020

10 2014 137113 11026 7336 3691 5431 13284 26051 3035 0 001 001 3036
11 2015 133423 11026 7138 3888 5431 13618 26188 3050 0 001 001 3052
12 2016 1d9535 11026 6930 4096 5431 13961 26322 3066 0 001 001 3068
13 2017 125439 11026 6711 4315 5431 14312 26454 3082 0 001 001 3083
14 2018 121123 11026 6480 4546 5431 14672 26583 3097 0 001 001 3098
15 2019 116577 11026 6237 4789 5431 15041 26709 3111 0 001 001 3113
16 2020 111788 11026 5981 5046 5431 15420 26832 3125 0 002 002 3127
17 2021 106742 11026 5711 5315 5431 15808 26950 3139 0 002 002 3141
18 2022 101427 11026 5426 5600 5431 16205 27063 3152 0 002 002 3154
19 2023 95827 11026 5127 5899 5431 16613 27171 3165 0 002 002 3167
20 2024 89928 13026 4811 6215 5431 17031 27273 3177 0 002 002 3179
21 2025 83713 13016 4479 6548 5431 17459 27369 3188 0 002 002 3190
22 2026 77165 11026 4128 6898 5431 17899 27458 3198 0 002 002 3200
23 2027 70267 11026 3759 7267 5431 18349 27540 3208 0 002 002 3210
24 2028 63000 11026 3371 7656 5431 18811 27612 3216 0 002 002 3218
25 2029 55345 11026 2961 8065 5431 19284 27676 3224 0 002 002 3226
26 2030 47279 11026 2529 8497 5431 19769 27730 3230 0 002 002 3232
27 2031 38783 13026 2075 8951 5431 20266 27773 3235 0 002 002 3237
28 2032 29831 11016 1596 9430 5431 20776 27804 3239 0 002 002 3241
29 2033 20401 11026 1091 9935 5431 21299 27822 3241 0 002 002 3243
30 2034 10466 11026 560 10466 5431 21835 27826 3241 0 002 002 3243



Bfp Rivers Electric Corporatlon
SupplySide Resour Altematives
Cost Pro ectlon

Resouroe Geotbermal

Capital Cost 310800
Regional Multlplier 1004

Adjusted Capital Cost kW 312043
Capftal Cost Year 2003

COD Date 2005

Constructlon Period Years 4

Constructlon Esd 96 2529b

Cost of Debt 9b 53590

Servke life Years 30

Operating Cost Year 2003

Primary Fuel None

Variable 0M MkWh
Fixed 0M kWYr 10498

Capatity Factor 5000Yo

OM Escalatlon 96 252

Heat Rate MMBtu MWh

Cnnsteuetlon Period

Interest on Interest on

Expendture Current Yr Previous Yr Ending
Ordinal Year Catendar Year PercenWge Expenditure Expenditure Ending Bal Balance

L4b1 lk1l SLkbLl LkNLl ISIk1

1 2001 2500 74229 1986 76214

2 2002 2500 76096 2036 4077 158424
3 2003 2500 78011 2087 8476 246997
4 2004 250096 79973 2139 13214 342324
5 00096 342324

Servfee Perlod

StrafghtLlne ToWI Fixed Cost ToWI Varlable Cost Total Cost
Ordinat Year Calendar Year loan Bal Payment Interest Principal DepredaGon Fized 0M Annual Mnual Levelized Heat Rate Fuel Cost Valable OBM Annual Levelized Mnual levelized

SLk111 LkW2 CS1kJ6L1 Lklell SLkldfl Lk1L1 LkIQ MLkblhl MLklI111 MMWhI MMBtuI MkWhl Likdhl N1LklL11 MlkW IMLkblbl tlLkllhl

1 2005 342324 23165 18314 4851 11411 11033 40758 9305 9120 0 000 9305 9120
2 2006 337474 23165 18055 5110 11411 11310 40776 9310 0 9310
3 2007 332363 23165 17781 5383 11411 11595 40787 9312 0 9312
4 2008 326980 23165 17493 5672 11411 11687 40791 9313 0 9313
5 2009 321308 23165 17190 5975 11411 12186 40787 9312 0 9312
6 2010 315333 23165 16870 6295 11411 12492 40774 9309 0 9309
7 2011 309D39 23165 16534 6631 11411 1Z807 40751 9304 0 9304
6 2012 302408 23165 16179 6986 11411 13129 40718 9296 0 9296
9 2013 295421 23165 15805 7360 11411 13459 40675 9287 0 9287

10 2014 288062 231b5 15411 7754 11411 13798 40620 9274 0 9274
11 2015 280308 231b5 14996 8168 11411 14145 40552 9258 0 9258
12 2016 272139 23165 14559 8605 11411 14501 40471 9240 0 9240
13 2017 263534 23165 14099 9066 11411 14866 40375 9218 0 9218
14 2018 254468 23165 13614 9551 11411 15240 40264 9193 0 9193
15 2019 244917 23165 13103 30062 11411 15623 40137 9164 0 9164
16 2020 234855 23165 12565 10600 11411 16016 39992 9131 0 9131
17 2021 224255 23165 11998 11167 11411 16419 39827 9093 0 9093
18 2022 213088 23165 11400 11765 11411 16832 39643 9051 0 9051
19 2023 201323 23165 10771 12394 11411 17256 39437 9004 0 9004
20 2024 188929 23165 10108 13057 11411 17690 39208 8952 0 8952
21 2025 175872 23165 9409 13756 11411 16135 38955 8894 0 8894
22 2026 162116 23165 8673 14492 11411 18591 38675 8830 0 8830
23 2027 147624 23165 7898 15267 11411 19059 38367 8760 0 8760
24 2028 132357 23165 7081 16084 11411 19538 38030 8683 0 8683
25 2029 116273 23165 6221 16944 11411 20030 37661 8598 0 8598
26 2030 99329 23165 5314 17851 11411 20534 37259 8507 0 8507
27 2031 91478 23165 4359 18806 11411 21050 36820 8406 0 8406
28 2032 62672 23165 3353 19812 11411 21560 36344 8298 0 8298
29 2033 42860 23165 2293 20872 11411 22123 35827 8180 0 8180
30 2034 21989 23165 1176 21989 11411 22679 35267 8052 0 8052



Bip Rtrere Electric Corporatlon
SupplySideResou Alternatives
Cost P ectlon

Resourca W

Capital Cost 113400
Reglonal Multlpller 1004

Adjusted Capital Cost kW 113854
Capital Cost Year 2003

COD Date 2005
Construcdon Perlod Years 3
ConsWctlon Escl 252

Cost of Debt 5354b

Servke Ufe Years 30

Operating Cost Year 2003

Primary Fuel None

Variable 08M MkWh
Flxed 0M ykWYr 2681

Capacity Factor 96 5000

0M Escalatlon 25296

Heat Rate MMBtu MWh

Ccnstruction Period

Interest on Interest an

Expenditure Current Yr Previous Yr Ending
Ordinal Year Calendar Year PercenWge Expenditure ExpendRure Endfng Bal 6alance

951 5Lk1f1 ISkWl 1L1 RkW1

1 2002 333346 37020 990 38010
2 2003 33339l0 37951 1015 2034 79010
3 2004 333396 38906 1041 4227 123184
4 00096 123184
5 00096 123184

Serviee Period

SValghtLlne Total Fixed Cost ToWI Variable Cost Totel Cost
Ordinal Year Calendar Year Loan Bal Payment Interest PAnclpal Depreclatlon Fixed 0M Mnual Mnual Levelized Heat Rabe Fuel Cost Variable OBM Annual Levellzed Mnuel Levellzed

kW1 1 y 5kwl LkL1 Slkl11 h11LklOLhl h1LklDlba MMB MWhI j@tlll MLk10LhI MkWh1 MLkNfhl bLk10Lh1 dLklh1 bLk1Lh1

1 2005 123184 6336 6590 1745 4106 2818 13514 3085 2931 0 000 3085 SZ931
2 2006 121438 8336 6497 1839 4106 2888 13492 3080 0 3080
3 2007 119600 8336 6399 1937 4106 2961 13466 3074 0 3074
4 2008 117662 8336 6295 2041 4106 3036 13437 3068 0 3068
5 2009 115621 8336 6186 2150 4106 3112 13404 3060 0 3060
6 2010 113471 8336 6071 2265 4106 3190 13367 3052 0 3052
7 2011 111206 8336 5950 2386 4106 3271 13326 3043 0 3043
8 2012 108820 8336 5822 2514 4106 3353 13281 3032 0 3032
9 2013 106306 8336 5687 2648 4106 3437 13231 3021 0 3021

10 2014 103658 8336 5546 2790 4106 3524 13176 3008 0 3008
11 2015 100868 8336 5396 2939 4106 3612 13115 2994 0 2994
12 2016 97928 8336 5239 3097 4106 3703 13049 2979 0 2g7g
13 2017 94832 6336 5073 3262 4106 3796 12976 2963 0 2963
14 2018 91569 8336 4899 3437 4106 3892 12897 2945 0 2945
15 2019 88132 8336 4715 3621 4106 3990 12811 2925 0 2925
16 2020 64512 8336 4521 3814 4106 4090 12718 2904 0 2g04
17 2021 80697 8336 4317 4018 4106 4193 12617 2880 0 2880
18 2022 76679 8336 4102 4233 4106 4299 12507 2855 0 2855
19 2023 72445 8336 3876 4460 4106 4407 12389 2828 0 2828
20 2024 67985 8336 3637 4699 4106 4518 12261 2799 0 279g
21 2025 63287 8336 3386 4950 4106 4631 12123 2768 0 2768
22 2026 58337 8336 3121 5215 4106 4748 11975 2734 0 2734
23 2027 53122 8336 2842 5494 4106 4867 11815 2698 0 2698
24 2028 47628 8336 2548 5788 4106 4990 11644 2658 0 2658
25 2029 41840 8336 2238 6097 4106 5115 11460 2616 0 2616
26 2030 35743 8336 1912 6424 4106 5244 11262 2571 0 2571
27 2031 29320 8336 1569 6767 4106 5376 11051 2523 0 2523
28 2032 22552 6336 1207 7129 4106 5511 10824 2471 0 zq71
29 2033 15423 8336 825 7511 4106 5650 10561 2416 0 2416
30 2034 7912 8336 423 7912 4106 5792 10321 2356 0 23 56



81p Rive Electrlc Corporadon
SupplySlda ilesourrs Altemadves
Cost Pro ecdon

Resouroa Solar Thermal

CaplWl Cast 296000
Reglonal Muttlpller 1004

Adusted CeplWl Cost 5kW 297184
CaplWl Cost Year 2003
COD Oate 2005
Construcdon Perlod Yeas 3
Constructlon Esd 25296
Cost ai Debt 6 53596

Servke Ufe Years 30

OpaGng Cost Year 2003

Primary Fuel None
VarWble OM MkWh
Fized 08M kWYr 5023

Capatiry Factor 46 500096
0M Escalatfon 25296

Heat Rate MMBtu MWh

Interest on Interest on

Expenditure Current Yr Previous Yr Ending
OMinal Year Calendar Year PercenWge Expendfture ExpendiNre Ending Bal ealance

I1 SlklO1 Lk19L1 Lk11 gkW1

1 2002 333396 96630 2585 99215
2 2003 333395 99061 2650 5308 206234
3 2004 333395 101554 2717 11034 321538
4 00096 321538
5 000 321538

Servlee Perod

StrafghtUne Total Fixed Cost Total Variabte Cost Total Cost
Ordinal Yeer Calendar Year Loan Bal Payment Inberest Principal DepreclaUon Fixed 0M Mnual Mnual Levelied Heat Rate Fuel Cost Varlabk OM Annual Levelized Mnual Levelized

ykWl RkWl kW1 kW yCl RkWl kYICl dLk1ELh N1LkbLhl IMMBtuMWh d@tl jdLklChl MLkleLhl hUklIhl tlLklLhl h1lkN11 NlLk1BIh1

1 2005 321538 21758 17202 4556 10718 5279 33199 7580 7018 0 000 7580 57018
2 2006 316982 21758 16959 4800 10718 5412 33088 7554 0 7554
3 2007 312182 21758 16702 5057 10718 5548 32968 7517 0 7527
4 2008 307126 21758 16431 5327 10718 5687 32837 7497 0 7497
5 2009 301796 21758 16146 5612 10718 5831 32695 7465 0 7465
6 2010 296186 21756 15846 5912 10718 5977 32541 7429 0 7429
7 2011 290274 21758 15530 6229 10718 6128 32375 7392 0 7392
8 2012 284045 21758 15196 6562 10718 6282 32196 7351 0 7351
9 I013 277483 21758 14845 6913 10718 6440 32003 7307 0 7307

30 2014 270570 21758 14476 7283 10718 6602 31795 7259 0 7259
11 2015 263287 21758 14086 7672 10718 6768 31572 7208 0 7208
12 2016 255615 21756 13675 8083 10718 6938 31332 7153 0 7153
13 2017 247532 21758 13243 8515 10718 7113 31074 7094 0 7094
14 2018 239017 21758 12787 8971 10718 7292 30797 7031 0 7031
15 2019 230046 21758 12307 9451 10718 7475 30501 6964 0 6964
16 2020 220595 21758 11802 9957 10718 7663 30183 6891 0 6891
17 2021 210638 21758 11269 10489 10718 7856 29843 6814 0 6814
18 2022 200149 21758 10708 11050 10718 8054 29480 6731 0 6731
19 2023 189099 21758 10117 11642 10718 8256 29091 6642 0 6642
20 2024 177457 21758 9494 12264 10718 8464 28676 6547 0 6547
21 2025 165193 21758 8838 12921 10718 8677 28233 6446 0 446
22 2026 152272 21758 6147 13612 10718 8895 27760 6338 0 6338
23 2027 138660 21758 7418 14340 10718 9119 27255 6223 0 6223
24 2028 124320 21758 6651 15107 10718 9349 26718 6100 0 6100
25 2029 109213 21758 5843 15915 10718 9584 26145 5969 0 5969
26 2030 93298 21758 4991 16767 10718 9825 25534 5830 0 5830
27 2031 76531 21758 4094 17664 10718 10072 24864 5681 0 5681
28 2032 58867 21758 3149 18609 30718 10325 24193 5523 0 5523
29 2033 40258 21758 d154 19605 10718 10585 23457 5355 0 5355
30 2034 20653 21758 1105 20653 10718 10851 22674 5177 0 5177



slp Rivers Elecliccorporadon
Supp1YSide Resouroe AlternaNves
Cost Pro ectton

Rasouroe Solar Vhotovolta

Capttal Cost 446700
Reglonal MulUpller 1004

Adusted Capital Cost 5kW 448487
Capltal Cost Year 2003

COD Date 2005

Coestrucdon Peiod Years 2

Construcdon Esd 25296

Cost of Debt W 5359b

Servke Llfe Years 30

Operadng Cost Year 2003

Prlmary Fuel None

Variable0M MkWh
Fied0M kWYr 3034

Capatity Fatbor 96 5000
Opl Escalation 96 25296
Heat Rate MMBtu MWh

Construction Period

Interest on Interest on

Expendfture Current Yr Prevlous Yr Ending
Ordlnal Year Calendar Year Pereentage Expenditure Expendture Ending Bal Balance

L441 ISLk11 SLk1 lkbLl EkW1

1 2003 5000 224243 5999 230242
2 2004 500096 229885 6149 12318 478594
3 000 478594
4 O00Yo 478594
5 00096 478594

Servioe Period

StralghtLine Total Flxed Cost Total Variable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Prindpal Depreclatlon Fixed 0M Mnual Mnual LevHixed Heat Rate Fuel Cost Varlable 0M Annual Levelled Mnual Leveled

kW1 Slkw G4LkfeL1 SLk16 Lk1L1 LkIBCI SLkl91 dLkl9Lhl N1Llc1Nh1 MMB MWh1 MMBtu biW111 NILkH111 dLklelhl dLklCfhl tlLklaLN NJLkIbhl

1 2005 478594 32386 25605 6781 15953 3087 42645 9736 8384 0 000 9736 8384
2 2006 471813 32386 25242 7144 15953 1114 42309 9660 0 9660
3 2007 464669 32386 24860 7527 15953 1142 41955 9579 0 9579
4 2008 457142 32386 24457 7929 15953 1171 41581 9493 0 9493
5 2009 449213 32386 24033 8353 15953 1200 41186 9403 0 9403
6 2010 440860 32386 23586 8800 15953 1230 40770 9308 0 9308
7 2011 432059 32386 23115 9271 15953 1261 40330 9208 0 9208
8 2012 422788 32386 22619 9767 15953 1293 39865 9102 0 9102
9 2013 413021 32386 22097 10290 15953 1326 39375 6990 0 8990

30 2014 402731 32386 21546 10840 15953 1359 38858 9872 0 8872
I3 2015 391891 32386 20966 11420 15953 1393 38313 8747 0 8747
12 2016 380471 32386 20355 12031 15953 1428 37737 6616 0 8616
13 2017 368440 32386 19712 12675 15953 1464 37129 6477 0 8477
14 2018 355765 32386 19033 13353 15953 1501 36488 8331 0 8331
IS 2019 342412 32386 18319 14067 15953 1539 35811 8176 0 8176
16 2020 328345 32386 17566 14820 15953 1578 35097 8013 0 8013
17 2021 313525 32386 16774 15613 15953 1617 34344 7841 0 7841
18 2022 297913 32386 15938 16448 15953 1658 33549 7660 0 7660
19 2023 281465 32386 15058 17328 15953 1700 32711 7468 0 7468
20 2024 264137 32386 14131 18255 15953 1742 31827 7266 0 7266
21 2025 245882 32386 13155 19232 15953 1786 30894 7053 0 7053
22 2026 226650 32386 12116 20261 15953 1631 29910 6829 0 6829
23 2027 206390 32386 11042 21344 15953 1877 28872 6592 0 6592
24 2028 185045 32386 9900 22486 15953 1924 27777 6342 0 6342
25 2029 162559 32386 8697 23689 15953 1973 26613 6078 0 6078
26 2030 138869 32386 7430 24957 15953 2022 25405 5800 0 5800
27 2031 113913 32386 6094 26292 15953 2073 24111 5507 0 5507
28 2032 87621 32386 4688 27699 15953 2126 22766 5198 0 5198
29 2033 59922 32386 3206 29180 15953 2179 21338 4872 0 4872
30 2034 30742 32386 1645 30742 15953 2234 19832 4526 0 4528



Bip Rlrere ElectHc Corporatlon
SupplrSide Resource Alternatives
Cost Pro ection

Resaurce Hydro
Capital Cost 145100
Regional MuldpNer 1004

Adiusted Capftal Cost kW 145680
Capital Cost Year 2003

COD Dabe 2005

Construcdon Pertod Years 4

Construcdon Esd Sb 252

Cost of Debt 96 535

Servke Life Years 30

Operating Cost Year 2003

Primary Fuel None
Variable OM MkWh 460

Fixed OM kWYr 1235

Capacity Factr 96 500096

0M Escalatlon 96 252Wo
Heat Rate MMBtu MWh

Construetlon Pertod

Interest on Interest on

Expendfture Current Yr Previous Yr Ending
Ordlnal Year Calendar Year PeroenWge Expenditure ExpendiWre Ending Bal Balance

I4S1 LLkLI SLkLI LSLkIl iSLk1L1

1 2001 2500 34654 927 35581
2 2002 2500 35526 950 1904 73962
3 2003 2500 36420 974 3957 115313
4 2004 2500q6 37336 999 6169 159817
5 00040 159817

Serviee Perind

StralghtUne Toql Fixed Cost Total Varlable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Princlpal DepredaGon Fixed 0M Mnual Mnual Levelized Heat Rate Fuel Cost Variable OM Annual Levelized Mnual Levellzed

kW kWl LklLl iiklLl SLkYY1 SLklLl SLk10I 7k1Ih1 N1Lk1l1 MMBtIMWh Ldd@b11 NJLk1bl NUkbLhl tlLklhl IILklLhl MLkIhl ItlLkblb

1 2005 159817 10815 8550 2265 5327 1298 15175 3465 53084 0 483 483 645 3948 3729
2 2006 157553 10815 8429 2386 5327 1331 15087 3444 0 496 496 3940
3 2007 155167 30815 8301 2513 5327 1364 14993 3423 0 508 508 3931
4 2008 152654 30815 8167 2648 5327 1398 14893 3400 0 521 521 3921
5 2009 150006 30815 8025 2789 5327 1434 14786 3376 0 534 534 3910
6 2030 147217 10815 7876 2939 5327 1470 14673 3350 0 547 547 3897
7 2011 144278 10815 7719 3096 5327 1507 14553 3323 0 561 561 3884
8 2012 141182 30815 7553 3262 5327 1544 144Z5 3293 0 575 575 3869
9 2013 137920 30815 7379 3436 5327 1583 14289 3262 0 590 590 3852

10 2014 134484 10815 7195 3620 5327 1623 14145 3230 0 605 605 3834
11 2015 130864 30815 7001 3814 5327 1664 13993 3195 0 620 620 3814
12 2016 27051 30815 6797 4018 5327 1706 13830 3158 0 635 635 3793
13 2017 123033 10815 6582 4232 5327 1749 13658 3118 0 651 651 3770
14 2018 118801 30815 6356 4459 5327 1793 13476 3077 0 668 668 3744
15 2019 114342 10815 6117 4697 5327 1838 13282 3033 0 685 685 3717
16 2020 109644 10815 5866 4949 5327 1884 13077 2986 0 702 702 3687
17 2021 104696 30815 5601 5214 5327 1932 12860 2936 0 719 719 3656
18 2022 99482 10815 5322 5492 532 1980 12630 2883 0 738 738 3621
19 2023 93990 10815 5028 5786 5327 2030 12386 2828 0 756 756 3584
20 2024 88203 10815 4719 6096 5327 2081 12127 2769 0 775 775 3544
21 2025 82107 10815 4393 6422 5327 2133 11853 2706 0 795 795 3501
22 2026 75685 10815 4049 6766 5327 2187 11563 2640 0 815 815 3455
23 2027 68920 10815 3687 7128 5327 2242 11257 2570 0 835 835 3405
24 2028 61792 10815 3306 7509 5327 2299 10932 2496 0 856 856 3352
25 2029 54283 10815 2904 7911 5327 2356 10588 2417 0 878 878 3295
26 2030 46373 10815 2481 8334 5327 2416 10224 2334 0 900 900 3234
27 2031 38039 10815 2035 8780 5327 2476 9839 2246 0 922 922 3169
28 2032 29259 10815 1565 9249 5327 2539 9431 2153 0 946 946 3099
29 2033 20030 10815 3071 9744 5327 2603 9000 2055 0 969 969 3024
30 2034 10266 10815 549 10266 5327 2668 8544 1951 0 994 994 2945



A endix EInn
SuppySide ResourceAternatives

Reduced Capita Costs



i

Big Rivers Electric Corporation
LEM Costs vs Total Costs of Power Supply Options

20 Reduction in Capital Costs
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Big Rivers Electric Corporation
LEM Costs vs Total Costs of Power Supply Options

20 Reduction in Capital Costs
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i

Big Rivers Electric Corporation
LEM Costs vs Total Costs of Power Supply Options

20 Reduction in Capital Costs
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Big Rivers Electric Corporation
Nominal Natural Gas and Coal Prices

20 Reduction in Capital Costs

1000 d

I
900

800

700

600

m

500

in
400

300

200

100

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Gas Coal



Big Rivers Electric Corporation
Comparison of LEM Contract Costs to Power Supply Options

20 Reducdon in Capital Costs

Resource LEM Pulv Coal Coal Gas CC Conventional CC Advanced CC Conventional CT Advanced CT Fuel Cells Base Distributed Peak Distributed Biomass Landfill Gas Geothermal Wind Solar Thermal Photovolraic Hydroelectric
Capacity Fator 9000 9000 8000 8000 2500 2500 7000 9000 2500 8000 9800 50004o 5000 5000 5000 5000

Levelized Rate 53370 3409 6689 6275 10744 9260 16294 9578 13317 2880 2639 7705 2450 5814 6760 3112

Annual Rates

2005 3083 3157 7019 6592 31216 9668 16124 9956 13867 2817 2474 7609 2475 5966 7364 3156
2006 3117 3187 8383 7871 13269 11410 17693 t1850 15989 2827 2495 7628 2475 5975 7308 3155
2007 3136 3203 7516 7057 11970 10306 16805 10661 14639 2837 2515 7646 2475 5962 7249 3153
2008 3171 3234 7039 6608 11256 9700 16347 10011 L3895 2846 2536 7663 2474 5947 7167 3151
2009 3193 3253 6688 6278 10732 9254 16028 9534 13346 2855 2557 7680 2473 5931 7121 3148
2010 3232 3288 6401 6008 30303 8889 15780 9147 12896 2864 2578 7695 2471 5913 7051 3144
2011 3260 3312 6233 5849 10053 8676 15663 8924 12630 2873 2599 7709 2469 5893 6978 3139
2012 3291 3338 6064 5G90 9802 8463 15547 8700 12363 2881 2621 7722 2465 5872 6900 333
2013 3325 3368 5895 5530 9552 8249 15430 8477 12095 2889 2642 7733 2462 5848 6818 3127
2014 3365 3403 5726 537 9301 8035 15314 8255 11826 2697 2664 7743 2457 5821 6731 319
2015 3410 3443 5557 5211 9049 7821 15198 8032 11555 2904 2686 7751 2452 5792 6640 3111
2016 3447 3475 5676 5322 9231 7973 15398 8207 11732 2910 2706 7758 2446 5761 6543 3101
2017 3504 3525 5910 5540 9585 8273 15726 6542 12086 2916 2729 7762 2439 5727 6441 3090
2018 3571 3585 6222 5832 10057 8673 16140 6986 12562 2921 2751 7764 2431 5690 6334 3078
2019 3633 3640 6553 6141 10556 9095 16574 9455 13064 2925 2773 7764 2421 5649 G220 3064
Z020 3697 3697 6819 6390 10959 9436 16937 9837 13466 2929 2795 7762 2411 5606 6100 3049
2021 3772 3764 7066 6620 11332 9751 17278 10190 13835 2932 2816 7757 2400 5559 5973 3032
2022 3843 3826 7257 G798 11621 9994 17556 104G7 14115 2934 2838 7749 2387 5508 5839 3013
2023 391G 3891 7406 6936 11847 10185 17788 10668 14330 2935 2859 7738 2373 5453 5698 2993
2024 3991 3956 7660 7173 12230 10508 18134 11052 14704 2935 2880 7723 2357 5393 5549 2970



Bip RhresElectrtc Coryoration
SupplySlde Resouroe Altematives
Cost Vro ectlon
Resouroa Pulv Coal

Cepital Cost 121300
Reglonal Multlpller 0753

Adiusted CapiWl Cost kW 91339

Capltal Cost Year 2003

COD Date 2005

Construcdon Period Years 4

Consdvcdon Esd 96 25246

Cost of Debt 53546

Servke Ufe Years 30

Operating Cost Year 2003

Prlmary Fuel Coal

Variable OM IMkWh 406

Fixed 0M kWYr 2436

Capatity Fattor 96 900096

0P9 Escalation 9h 25296

Heat Rete MMBtu MWh 6844

Interest on Interest on

Expendfture Current Yr Previous Yr Ending
Obinal Year Calendar Year PerceMage Expendtture Expenditure Endtng Bal Balance

C1 5LklOU SLkl0l1 SLk10L1 SkWl

1 2001 2500 21728 581 22309

2 2002 25009b 22274 596 1194 46373

3 2003 250096 22835 611 2481 72299

4 2004 250096 23409 616 3868 100202
S 00096 100202

Serviee Perlod

StraightLine Total Fbced Cost Total Variable Cost Total Co
Ordlnal Year Calendar Year Loan Bal Payment Interest Principal Depredation Fixed0M Mnual Mnual Levelaed Heat Rabe Fuel Cost Variable0M Annual Levellzed Mnual Levellzed

SkW SlklIl S1clOf1 1SLk10Ll SLk1L1 Slk111 Slklfl lyklIhl iMLkbllll IMILhLwh1 S1MMB1 1MLk1oL111 MLk19Lhl IMlkWhl IMLkWh Mlkll1 MLk19Lb1

1 2005 100202 6781 5361 1420 3340 2560 11261 1428 51370 8844 139 1228 427 1655 2189 3083 3559
2 2006 98783 6781 5285 1496 3340 2625 11249 1427 8844 142 1253 437 1690 3117
3 2007 97287 6781 5205 1576 3340 2691 11235 1425 8844 143 1262 448 1711 3136
4 2008 95711 6781 5121 1660 3340 2758 11219 1423 8844 146 1298 460 1748 3171

5 2009 94051 6781 5032 1749 3340 2828 11199 1421 8844 147 1301 471 1772 3193
6 2030 92302 6781 4938 1843 3340 2899 11177 1418 8844 151 1331 483 1814 3Z32
7 2011 90460 6781 4840 1941 3340 2972 11151 1414 8844 153 1350 495 1845 3260
8 2012 88518 6781 4736 2045 3340 3046 11122 1411 8844 155 1372 508 1880 3291
9 2013 86473 6781 4626 2154 3340 3123 13090 1407 8844 158 1398 521 1918 3325

10 2014 84319 6781 4511 2270 3340 3202 13053 1402 8844 162 1429 534 1963 3365

11 2015 82050 6781 4390 2391 3340 3282 11012 1397 8844 166 1466 547 2013 3410
12 2016 79659 6781 4262 2519 3340 3365 10967 1391 8844 169 1495 561 2056 3447
13 2017 77140 6781 4127 2654 3340 3449 30917 1385 8844 175 1544 575 2119 3504
14 2018 74486 6781 3985 2796 3340 3536 10861 1378 8844 181 1604 589 2193 3571
15 2019 71690 6781 3835 2945 3340 3625 1080 1370 8844 188 1658 604 2263 3633
16 2020 68745 6781 3678 3103 3340 3716 10734 1362 8844 194 1716 619 2335 3697

17 2021 65642 6781 3512 3269 3340 3830 10662 1352 8844 202 1785 635 2420 3772
18 2022 62373 6781 3337 3444 3340 3906 30583 1342 8844 209 1850 651 2501 3843
19 2023 58930 6781 3153 3628 3340 4004 30497 1331 8644 217 1917 667 2585 3916
20 2024 55302 6781 2959 3822 3340 4105 30404 1320 8844 225 1987 684 2671 3991
21 2025 51480 6781 2754 4026 3340 4208 10302 1307 8844 233 2059 701 2761 4067
22 2026 47453 6781 2539 4242 3340 4314 30193 1293 8844 241 2134 719 2853 4146
23 2027 43211 6781 2312 4469 3340 4422 30074 1278 8844 250 2212 737 2949 4227
24 2028 38743 6781 2073 4708 3340 4534 9947 1262 8844 259 2292 756 3048 4310
25 2029 34035 6781 1821 4960 3340 4648 9809 1244 6844 269 2376 775 3150 4395
26 2030 29075 6781 1556 5225 3340 4765 9660 1225 8844 278 2462 794 3256 4482
27 2031 23850 6781 1276 5505 3340 4885 9501 1205 8844 289 2552 814 3366 4571
28 2032 18345 6781 981 5799 3340 5008 9329 1183 8844 299 2645 835 3479 4663
29 2033 12546 6781 671 6109 3340 5133 9145 1160 8844 310 2741 856 3596 4756
30 2034 6436 6781 344 6436 3340 5263 8947 1135 8844 321 2841 877 3718 4853



Bfg Rivera Flectric Corporatlon
SupplySide Resource AlternaUves
Cost Pro edion

Resouroe Coal Gasifkatlon CC

Capltal Cost 140200
Regional Multlplfer 0753

Adjusted CapitafCost kW 1055J1
Capital Cost Year 2003

COD Date 2005

Construction Period Years 4

ConshucdonEsd 96 25296
Cost of Debt 46 53546
Servkelife Years 30

OperaUng Cost Year 2003

Primary Fuel Coal
Varlable 0M MkWh 258
Flxed 08M kWYr 3421
Capaciry Fattor 900095
0M Estalation 96 25246
Heat Rate MMBtu MWh 8309

ctfon Pedod

InteresCon Interton

Expendfture Current Yr Prevfous Yr Ending
Ordinal Year Calendar Year Percentage Expendtture Expenditure Ending Bal Balance

tl LSLk1 SLkINI Slkl1 Lkl1

1 2001 250096 25113 6J2 25785
2 2002 250096 25745 689 13J9 53598
3 2003 25009b 26393 706 2867 83564
4 2004 250096 27057 724 44J1 115815
5 0009b 115815

rvlee Period

StraightLine Total Fixed Cost Total VarWble CosC Total Cost
OrdinalYear Calendar Year Loan Bal Payment Interest Principal Depreciabon Fixed 0M Mnual Mnual Levelixed Heat Rate Fuel Cost Variable 08M Annual Levefized Mnual Levelized

LSLkl1 IIYfeQ SLkbLI SLkbLI GSLkbQ Lkl1 GSlcNll MLkWhl tlLklLhl MMBtuMWh1 ILMMlul dLlslblhl LNLkbW MLklhl tlLklIll p1Lk19Lh1 IdLlc119hl

1 2005 115815 7837 6196 1641 3661 3595 13652 1732 1691 8309 139 1154 271 1425 1883 3157 35J4
2 2006 114174 7837 6108 1729 3861 3686 13655 1732 8309 142 1177 2J8 1455 3187
3 2007 112445 7837 6016 1821 3861 37J8 13655 1732 8309 143 1186 285 14J1 3203
4 2008 110624 7837 5918 i919 3861 38J4 13652 1732 8309 146 1230 292 1502 3234
5 2009 108705 7837 5816 2021 3861 39J1 13647 1731 8309 147 1222 299 1522 3253
6 2010 106684 7837 5708 2130 386L 40J3 13639 1730 8309 151 1251 307 1558 3288
7 20i1 104554 7837 5594 2244 3861 4173 13627 1728 8309 153 1268 315 1583 3312
8 2012 102311 7837 64J4 2364 3861 42J8 13612 1737 8309 155 1289 323 1612 3338
9 2013 99947 7837 5347 2490 3861 4366 13594 1724 8309 158 1313 331 1644 3368

10 2014 97457 7837 5214 2623 3861 4496 13571 1721 8309 162 1343 339 1682 3403
11 2015 99834 7837 5074 2764 3861 4609 13544 1718 8309 166 1378 3i8 1925 3443
12 2016 920J0 7837 4926 2911 3861 4725 13512 1714 6309 169 1405 356 1761 34J5
13 2017 89159 7837 4770 3067 3861 4844 13475 1709 8309 1J5 1451 365 1816 3525
14 2018 86092 7837 4606 3231 3861 4966 13933 1704 8309 181 1507 375 1881 3585
15 2019 82860 7837 4433 3404 3861 5091 13385 1698 6309 188 1558 384 1942 3640
16 2020 79456 7837 4251 3586 3861 5219 13331 1691 8309 199 1612 394 2006 3697
17 2021 75870 7837 4059 37J8 3861 5350 13270 1683 8309 202 1677 404 2080 3764
18 2022 72092 7837 3857 3980 3861 5485 13203 16J5 8309 209 1738 414 2152 3826
19 2023 68112 7837 3644 4193 3861 5623 13128 1665 8309 217 1801 424 2225 3891
20 2024 63919 7837 3420 4918 3861 S765 13045 1655 8309 225 186Z 435 2302 3956
21 2025 59501 7837 3183 4654 3861 5910 129t53 1643 8309 233 1935 446 2380 4023
22 2026 54847 7837 2934 4903 3861 6058 12953 1630 8309 Z41 2005 457 2462 4092
23 2027 49944 7837 26J2 5165 3861 6211 12743 1616 8309 250 20J8 468 254Z 4163
24 2028 44779 7837 2396 5441 3861 6367 12623 1601 6309 259 2154 480 2634 4235
25 2029 39336 7837 2105 5733 3861 6527 12492 1585 6309 269 2232 492 2724 4309
26 2030 33605 7837 1798 6039 3861 6691 12350 1566 8309 278 2313 505 2818 4384
27 2031 27566 7837 1975 6362 3861 6860 12195 1547 8309 289 2397 517 2915 4462
28 2032 21203 7837 1134 6703 3861 7032 12027 1526 8309 299 2485 530 3015 4541
29 2033 14501 7837 7T6 7061 3861 7209 11846 1502 8309 310 25J5 544 3119 4621
30 2034 7439 7837 398 7439 3861 7391 11649 14J8 8309 321 2669 557 3226 4704



Bip Rivere ElecWc Corporadon
SuppllSide Resource ARemaUves
Cost Pro edion

Rasource CavCC

Capital Cost 56700

Reglonal MulUplier 0753

AdJusted Capital Cost kW 42695

Capital Cost Year 2003

COD Date 2005

Construction Perlod Years 3

Construcdon Esd 96 252R6

Cost of Debt 96 535Wo

Svlte Life Years 30

Operating Cost Year 2000

Prlmary Fuel Gas

Variable0M MkWh 183

Flxed0M 5kWYr 1104

Capatiry Facor 9b 800095

0M Escatatlon 96 25296

Heat Rate Btu MWh 7 196

Construetlon Perlod

Inberest on Interest on

ExpendRure Current Yr Prevlous Yr Ending
Obinal Year Calendar Year PercenWge Expenditure ExpendRure Ending 8al Balance

I451 Lkl1 SLk11 LkbQ Lkb1

1 2002 333396 13882 371 14254
2 2003 3333 14232 381 763 29629

3 2004 333396 14590 390 1585 46194

4 00096 46194

5 00096 46194

Senrite Perod

StraightLlne ToWI Fixed Cost Total Varlable Cost Total Cost

Ordinal Year Calendar Year Loan Bal Payment Interest Prindpal Depreclatlon Fixed 0M Annual Annual LevNized Heat ftate Fuel Cost Variable0M Mnual Levellzed Mnual Levellzed
SkW1 G1SW1 Sklel SIk11 lk1L1 SLk11 LkdLl Mkbllll UJLkWhl IMM@dMWh fIMl9@tll IMlkbhl IMlkdhl Mlk1Lh IMLkWh 7Lk101111 tlk1Nh1

1 2005 46194 3126 2471 655 1540 1250 5261 751 724 7196 842 6061 207 6268 6396 7019 7120
2 2006 45539 3126 2436 690 1540 1281 5258 750 7196 3031 7420 212 7633 8383

3 2007 44850 3126 2399 726 1540 1314 5253 750 7196 910 6549 218 6767 7516

4 2008 44123 3116 2361 765 1540 1347 5247 749 7196 843 6067 223 6291 7039

5 2009 43358 3126 23Z0 806 1540 1381 5240 748 7196 794 5712 229 5940 6688

6 2030 42552 3126 2277 849 1540 1415 5232 747 7196 753 5420 235 5655 6401

7 2011 41702 3126 2231 895 1540 1451 5222 745 7196 729 5247 241 5487 6233

8 2012 40808 3126 2183 943 1540 1488 5211 744 7196 705 5074 247 5320 6064

9 2013 39865 3126 2133 993 1540 1525 5198 742 7196 681 4901 253 5153 5895

10 2014 38872 3126 2080 1046 1540 1563 5183 740 7196 657 4727 259 4987 5716

11 2015 37825 3126 2024 1102 1540 1603 5166 737 7196 633 4554 266 4820 5557
12 2016 36723 3126 1965 1161 1540 1643 5147 735 7196 649 4669 272 4941 5676
13 2017 3556d 3126 1903 1223 1540 1684 5127 732 7196 681 4899 279 5178 5910
14 2018 34338 3126 1837 1289 1540 727 5104 728 7196 724 5208 286 5494 6222
15 2019 33050 3126 1768 1358 1540 1770 5076 725 7196 769 5534 293 5828 6553

16 2020 31692 3126 1696 1430 1540 1815 5050 721 7196 806 5798 301 6099 6819

17 2021 30261 3126 1619 1507 1540 1860 5019 716 7196 840 6041 308 6350 7066

18 2022 28755 3116 1538 1588 1540 1907 4985 711 7196 866 6229 316 6545 7257

9 2023 27167 3126 1453 1672 1540 1955 4948 706 7196 886 6376 324 6700 7406
20 2024 25494 3126 1364 1762 1540 2004 4908 700 7196 921 6627 332 6959 7660

21 2025 23733 3126 1270 1856 1540 2055 4864 694 7196 961 6914 341 7255 7949
22 2026 21876 3126 1170 1956 1540 2106 4817 687 7196 995 7162 349 7511 8199

23 2027 19921 3126 1066 2060 1540 2159 4765 680 7196 1030 7430 358 7768 8448

24 2026 17861 3126 956 2170 1540 2214 4709 672 7196 3066 7672 367 8039 8711

25 2029 15690 3126 839 2287 1540 2269 4649 663 7196 1106 7961 376 8337 9001

26 2030 13404 3126 717 2409 1540 2327 4583 654 7196 1148 8259 386 8644 9298

27 2031 10995 3126 588 2538 1540 2385 4513 644 7196 1189 8558 395 8953 9597
28 2032 8457 3126 452 2673 1540 2445 4437 633 7196 1232 8868 405 9273 9906
29 2033 5784 3126 309 2816 1540 2507 4356 622 7196 1277 9192 415 9607 10229
30 2034 2967 3126 159 2967 1540 2570 4268 609 7196 1324 9530 426 9956 10565



61 Rivere ElecWc Corporation
SupplyStde Resourte AltaMetives
Cast Pro ectloe

Resouroe Adv CC

Capltal Cost 55800

Regional Multlplier 0753

Adjusted Capital Cost kW 42017

Capltal Cost Year 2003

COD Date 2005

ConsWctlon Perlod Years 3

Constructlon Esd 25296

Cost of Debt 95 53596

Service Ufe Years 30

Operating Cost Year 2003

Pdmary Fuel Gas

Variable 0M MkWh 177

Fixed 0M kWYr 3035

CapaGty Factior 46 800046

08M Escalatlon 96 25296

Heat Rate MMBtu MWh 6752

Construdion Peeiod

interest on Interest on

Expenditure Current Yr Previous Yr Ending
Ordtnal Year Calendar Year Percentage ExpendiNre Expenditure Ending Bal Balance

LJ SLkll Slk1Ll ISklll Lkbll

1 2002 333396 13662 365 14028

2 2003 333396 14006 375 750 29158

3 2004 333396 14358 384 1560 45461
4 00096 45461

5 000lb 45461

Seviee Period

StralghtLlne Total Fixed Cost ToWI Variabte Cost Total Cost
Ordlnal Year Calendar Year Loan Bal Payment lnterest Princlpal Depreciadon Fixed OM Annual Annual Levelized Heat Rate Fuel Cost Vadable 08M Mnual Levellzed Mnual Levelized

SkW SkW fkW1 Lk1Q L8Lk1L1 SLkIN ELk1Q NJLk101111 MLklelhl MUMWh S1MM@tul GMkWh 7LlslLhl 19Lklhl Mkfhl tlLkldllll i141B1h1

1 2005 45461 3076 2432 644 1515 1088 5035 718 685 6752 842 5687 186 5873 5990 6592 6675
2 2006 44817 3076 2398 679 1515 1115 5028 717 6752 1031 6962 191 7153 7871
3 2007 44138 3076 2361 715 1515 1143 5020 716 6752 930 6145 195 6340 7057
4 2008 43423 3076 2323 753 1515 1172 5030 715 6752 843 5693 200 5894 6608
5 2009 42670 3076 2283 793 1515 1201 5000 713 6752 794 5359 205 5565 6278
6 2010 41876 3076 2240 836 1515 1232 4967 712 6752 753 5086 211 5296 6008
7 2011 41040 3076 2196 891 1515 1263 4974 710 6752 729 4923 216 5139 5849
8 2012 40160 3076 2149 928 1515 1294 4958 708 6752 705 4761 221 4982 5690
9 2013 39232 3076 2099 977 1515 1327 4941 705 6752 681 4598 227 4825 5530

10 2014 38255 3076 2047 1030 1515 1360 4922 702 6752 657 4436 233 4668 5371
11 2015 37225 3076 1992 1085 1515 1395 4901 699 6752 633 4273 238 4512 5211
12 2016 36140 3076 1933 1143 1515 1430 4878 696 6752 649 4381 244 4625 5322
13 2017 34947 3076 1872 1204 1515 1466 4853 693 6752 681 4597 251 4848 5540
14 2018 33793 3076 1608 1268 1515 1502 4826 689 6752 724 4887 257 5144 5832
15 2019 32525 3076 1740 1336 1515 1540 4796 684 6752 769 5193 263 5456 6141
16 2020 31189 3076 1669 1408 1515 1579 4763 680 6752 806 5440 270 5710 6390
17 2021 29781 3076 1593 1483 1515 1619 4727 675 6752 840 5669 277 5945 6620
16 2022 28298 3076 1514 1562 1515 1659 4689 669 6752 866 5845 284 6129 6798
19 2023 26736 3076 1430 1646 1515 1701 4647 663 6752 886 5982 291 6273 6936
20 2024 25090 3076 1342 1734 1515 1744 4602 657 6752 921 6218 298 6516 7173
21 2025 23356 3076 1250 1827 1515 1788 4553 650 6752 961 6488 306 6793 7443
22 2026 21529 3076 1152 1925 1515 1633 4500 642 6752 995 6720 313 7034 7676
23 2027 19605 3076 3049 2027 1515 1679 4443 634 6752 3030 6953 321 7274 7908
24 2028 17577 3076 940 2136 1515 1926 4382 625 6752 3066 7199 329 7528 8153
25 2029 15441 3076 826 2250 1515 1975 4316 616 6752 1106 7470 338 7808 8424
26 2030 13191 3076 706 2371 1515 2024 4245 606 6752 1148 7749 346 8095 8701
27 2031 30820 3076 579 2497 1515 2075 4170 595 6752 1189 8030 355 8384 8979
28 2032 8323 3076 445 2631 1515 2128 4088 583 6752 1232 8321 364 8684 9268
29 2033 5692 3076 305 2772 1515 2181 4001 571 6752 1277 8625 373 8998 9569
30 2034 2920 3076 156 2920 1515 2236 3908 558 6752 1324 8942 382 9325 9882



Bip Rivers ElecWc Corporetlon
Supp1YSide aesource Itemedves
Cost Pro eetla

Resouroe Conv CT

Capital Cost 39500

Reglonal Muldplier 0753

AdJusted Capital Cost tkW 29744

Capital Cost Year 2003

COD Date 2005

Construcdon Perod Years 2

Constrvcdon Escl 2524b
Cost of Debt 53556

Servke Life Years 30

Operating Cost Year 2003

Primary Puel Gas

VaAable 0M MkWh 316

Fixed0M SlkWYr 1072

Capacity Fatbor 9L 250096
0M EscalaUon 4fi 252

Heat Rate MBtu MWh 10817

CAe6tueHon Perlod

nberest on lnterest on

Expendtture CuRent Yr Previous Yr Ending
Ordinal Year Calendar Yeer PercenWge Expenditure ExpendRure Ending Bal Balance

441 SLkl1 Lk1L1 Lkll1 kWl

1 2003 500046 14872 398 15270
2 2004 5000 15246 408 817 31740

3 O00B6 31740
4 O00g6 31740

5 O00qfo 31740

Serviee Perlod

Straightllne ToWI fixed Cost ToWI VaNable Cost Tatal Cost
Ordlnal Year Calendar Year Loan Bal Payment Interest Pindpal Deprecfadon Flxed0M Annual Annual Levelized Heat Rate Fuel Cost Vaiable OBM Annual Levelized Annual Levellzed

ISLk1l1 Slk11 LkbL LkWI Lk1f1 ILklLl LklLl bLk1L111 IN1LkLh1 IMUMWh MMBtuI tllklsl NIkWh h1Lk10Lh1 IdLk101hl LILklhl NlLklslhl

1 2005 31740 2148 1698 450 1058 1127 3883 1773 1754 10817 842 9111 332 9443 9642 11216 11397
2 2006 31290 2148 1674 474 3058 1155 3887 1775 30817 1031 11154 340 11495 13269
3 2007 30817 2148 1649 499 1058 1184 3891 1777 10817 910 9845 349 10194 11970
4 2008 30318 2148 I6Z2 526 1058 1214 3894 1778 10817 843 9121 358 9478 11256

5 2009 29792 2148 1594 554 1058 1244 3896 1779 10817 794 8586 367 8952 10732
6 2030 29238 2148 1564 584 1058 1276 3898 1780 30817 753 8147 376 8523 10303

7 2011 28654 2148 1533 615 1058 1308 3899 1780 10817 729 7887 385 8273 10053

8 2012 28039 2148 1500 648 1058 1341 3899 1780 30817 705 7627 395 8022 9802

9 2013 27391 2148 1465 662 1058 1374 3898 1780 30617 681 7367 405 7772 9552

10 2014 26709 2148 1429 719 1058 1409 3896 1779 10817 657 7106 415 7522 9301
11 2015 25990 2148 1390 757 1058 1444 3893 1778 10817 633 6846 426 7272 9049
12 2016 25233 2148 1350 798 1058 1481 3889 1776 10817 649 7018 436 7455 9231
13 2017 24435 2148 1307 841 1058 1518 3883 1773 30817 681 7365 447 7812 9585
14 2018 23594 2148 1262 886 1058 1556 3876 1770 10817 724 7829 459 8287 10057
15 2019 22709 2148 1Z15 933 3058 1595 3868 1766 30817 769 8319 470 8790 10556
16 2020 21776 2148 1165 963 1058 1635 3858 1762 30817 806 8716 462 9198 10959
17 2021 20793 2148 1112 1035 1058 1677 3847 1757 10817 840 9081 494 9575 11332

18 2022 19757 2148 1057 1091 1058 1719 3834 1751 10817 866 9364 507 9870 11621

19 2023 18667 2148 999 1149 1058 1762 3819 1744 10817 886 9584 519 10104 11847
20 2024 17517 2148 937 1211 1058 1806 3802 1736 10817 921 9962 532 30494 12230
21 2025 16307 2148 872 1275 1058 1852 3782 1727 10817 961 10394 546 30940 12667
22 2026 15031 2148 804 1344 1058 1898 3761 1717 10817 995 10766 560 11326 13043
23 2027 13688 2148 732 1416 1058 1946 3736 1706 10817 1030 11139 574 11713 13419
24 2028 12272 2148 657 1491 1058 1995 3730 1694 10817 1066 11533 588 12121 13815
25 2029 10781 2148 577 1571 1058 2045 3680 1680 10817 1106 11967 603 12570 14251
26 2030 9210 2148 493 1655 3058 2097 3648 1666 10817 1148 12415 618 13033 14698
27 2031 7555 2148 404 1744 1058 2150 3612 1649 10817 1189 12864 634 13497 15147
28 2032 5811 2148 311 1837 1058 2204 3573 1631 10817 1232 13330 650 13979 15611
29 2033 3974 2148 213 1935 1058 2259 3530 1612 10817 1277 13817 666 14483 16095
30 2034 2039 2148 109 2039 1058 2316 3483 1590 30817 1324 14326 683 15009 16599



Bip Rivers Flectric Corooradon
SupplySide Resource AlternaUves
Cost P ecdon

Resource Adv CT

Capitel Cost 37400

Reglonal Muldplier 0753

Adusted Capital Cost kW 28162

Capttal Cost Year 2003

COD Date 2005

Construcqon PeMod Years 2

Constructlon Escl SS 2529b

Cost of Debt 5356

Svke Lffe Years 30

Operadng Cost Year 2003

Prlmary Fuel Gas

Yafable0M MkWh 280

Fized 0M kWYr 931

Capaciry Factor 2500Q6

0M Escalatlon 96 25296

Heat iiate MMBtu MWh 9183

Constructlon Perlod

interest on Interest on

Expendlture Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year PercenWge Expenditure Expenditure Ending Bal Balance

3L1 ISIkWI Ik1dl1 ILklfl kW1

1 2003 5000 14081 377 14458
2 2004 50009b 14435 386 773 30053

3 00096 30053
4 00040 30053
5 00096 30053

Serolee Period

StralghtUne ToWI Fixed Cost Total Varlable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Principal DepreclaUon Fixed 0M Annual Annual Levelized Heat Rate Fuel Cost dariable 0M Mnual Levellzed Annual Levellzed

SkW LSlk1N1 SLkNLI ISLklDQ Slk111 Lk1f1 GLk1eL1 IL7Lk1Nh1 IMLkIelhl MMetuMWh1 IMMtul MLklLh MLklLhl tlLkbllll LMLklLhl IbLklbLhl LdLkll41

1 2005 30053 2034 1608 426 1002 978 3588 1638 1607 9183 842 7735 294 8029 8202 9668 9809
2 2006 29627 2034 1585 449 1002 1003 3590 1639 9183 1031 9469 302 9771 11410
3 2007 29178 2034 1561 473 1002 1028 3591 1640 9183 910 8357 309 8667 10306
4 2008 28706 2034 1536 498 1002 1054 3592 1640 9183 843 7743 317 8060 9700
5 2009 28208 2034 1509 525 1002 1081 3592 1640 9183 794 7289 325 7614 9254
6 2010 27683 2034 1481 553 1002 1108 3591 1640 9183 753 6917 333 7250 8889
7 2011 27131 2034 1451 582 1002 1136 3589 1639 9183 729 6696 342 7037 8676
8 2012 26548 2034 1420 613 1002 1164 3586 1638 9183 705 6475 350 6825 8463
9 2013 25935 2034 1388 646 1002 1194 3583 1636 9183 681 6254 359 6613 8249

30 2014 25289 2034 1353 681 1002 1224 3578 1634 9163 657 6033 368 6401 8035
11 2015 24608 2034 1317 717 1002 1254 3573 1631 9183 633 5812 377 6189 7821
12 2016 23891 2034 1278 755 1002 1286 3566 1628 9183 649 5958 387 6345 7973
13 2017 23136 2034 1238 796 1002 1318 3558 1625 9183 681 6252 396 6649 8273

re14 2018 22340 2034 1195 838 1002 1352 3548 1620 9183 724 6646 406 7052 8673
15 2019 21501 2034 1150 883 1002 1386 3538 1615 9183 769 7063 417 74T9 9095
16 2020 20618 2034 1103 931 1002 1420 3525 1630 9183 806 7399 427 7826 9436
17 2021 19687 2034 1053 980 1002 1456 3511 1603 9183 840 7709 438 8147 9751
18 2022 18707 2034 1001 1033 1002 1493 3495 1596 9183 866 7949 449 6398 9994
19 2023 17674 2034 946 3088 1002 1530 3478 1588 9183 686 8136 460 8597 10185
20 2024 16586 2034 887 1146 1002 1569 3458 1579 9183 921 8457 472 8929 10508
21 2025 15440 2034 826 1208 1002 1608 3436 1569 9183 961 8824 484 9307 10876
22 2026 14232 2034 761 1272 1002 1649 3412 1558 9183 995 9140 496 9636 11194
23 2027 12960 2034 693 1340 3002 1690 3385 1546 9183 1030 9456 508 9965 11510
24 2028 11610 2034 622 1412 1002 1733 3356 1532 9183 1066 9790 521 10312 11644
25 2029 30208 2034 546 1488 3002 1776 3324 1518 9183 1106 10160 534 10694 12212
26 2030 8720 2034 467 1567 1002 1821 3289 1502 9183 1148 10539 548 11087 12589
27 2031 7153 2034 383 1651 3002 1867 3251 1485 9183 1189 10921 561 11482 12967
28 2032 5502 2034 294 1739 1002 1914 3210 1466 9183 1232 11316 576 11892 13358
29 2033 3763 2034 201 1832 3002 1962 3165 1445 9183 1277 11730 590 12320 13765
30 2034 1930 2034 103 1930 1002 2011 3116 1423 9183 1324 12162 605 12767 14190



Bip Rivers Electric CorporatlOn
SupplSlde Resouroa Altematives
Cost Pro ecdon

Resourte Fuel CellB

Cepital Cost 425000
Reglonal Multlpller 0753

dJusted Capital Cost SkW 320025
Capital Cost Year Z003

COD Date 2005

Constructlon Pedod Years 3

Construcdon Esd 96 25296
Cost of Debt 96 53596

Servke Life Years 30

OperaUng Cost Year 2003

PNmary Fuel Gas
Variable 0M MkWh 4240
Fized0M kWYr 500

CapacihrFactur 46 700094

0M Escalatlon 4b 252

Heat Rate MMBtu MWh 793

interest on lnterest on

Expenditure Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year PercenWge Expenditure Expendtture Ending Bal Balance

l 1k191 LIkLl ikfl SkWl

1 2002 3333 104057 2784 106841
2 2003 333396 106675 2854 5716 222085
3 2004 333396 109359 2925 11882 346251
4 000 346251 I

5 000 346251

Servfee Period

StralghtLine ToWI Flxed Cost Total VarWble Cost Total Cost
Ordinal Year Calendar Year Loan Bal PaymeM Interest Principal Depreclatlon Flxed 08M Annual Mnual Levdized Heat Rate Fud Cost Varlable 08JN Annual Levelaed Mnual Levelized

kWl kwi 1L1 kyl lklOLl Lk1 Lkbll h1lkYYh1 bLklIhl MMehMWh MLkWhI LhJLkllhl tlLkl9fhl MLkllhl MLk19Lh1

1 2005 346251 23431 18524 4906 11542 525 30592 4989 4276 793 842 6679 4456 11136 E12689 16124 a16964
2 2006 341345 23431 16262 5169 11542 539 30342 4948 793 1031 8177 4568 12745 17693
3 2007 336176 23431 17985 5445 11542 552 30079 4905 793 910 7217 4683 11900 16805
4 2008 330731 23431 17694 5737 11542 566 29802 4860 793 843 6686 4801 11487 16347
5 2009 324994 23431 17387 6043 11542 580 29509 4812 793 794 6294 4922 11216 16028
6 2010 318951 23431 17064 6367 11542 595 29201 4762 793 753 5973 5045 11018 15780
7 2011 312584 23431 16T23 6707 11542 630 28875 4709 793 729 5782 5172 10955 15663
8 2012 305876 23431 16364 7066 11542 625 28531 4653 793 705 5591 5303 10894 15547
9 2013 298810 23431 15986 7444 11542 641 28169 4594 793 681 5400 5436 10836 15430

30 2014 291366 23431 15588 7843 11542 657 27787 4531 793 657 5210 5573 10782 15314
11 2015 283523 23431 15168 8262 11542 674 27384 4466 793 633 5019 5713 10732 15198
12 2016 275261 23431 14726 8704 11542 691 26959 4396 793 649 5145 5857 11002 15398
13 2017 266557 23431 14261 9170 11542 708 26511 4323 793 681 5399 6004 11403 15726
ia a0i8 257387 23431 13770 9660 11542 726 6038 4246 793 724 5739 6155 1i894 16140
15 I019 247727 23431 13253 30177 31542 744 25539 4165 793 769 6099 6310 12409 16574
16 2020 237549 23431 12709 10722 11542 763 25013 4079 793 806 6389 6469 12858 16937
17 2021 226828 23431 12135 11295 11542 782 24459 3989 793 840 6658 6631 13289 17278
18 2022 215532 23431 11531 11900 11542 802 23874 3893 793 866 6865 6798 13663 17556
19 2023 203632 23431 10894 12536 11542 822 23258 3793 793 886 7026 6969 13996 17788
20 2024 191096 23431 30224 13207 11542 843 22608 3687 793 921 7303 7145 14448 18134
21 2025 177889 23431 9517 13914 11542 864 21922 3575 793 961 7620 7324 14944 18519
22 2026 163976 23431 8773 14658 11542 885 21200 3457 793 995 7893 7509 15401 18859
23 2027 149318 23431 7988 15442 11542 908 20438 3333 793 1030 8166 7698 15864 19197
24 2028 133875 23431 7162 16268 11542 931 19635 3202 793 1066 8455 7891 16346 19548
25 2029 117607 23431 6292 17139 11542 954 18788 3064 793 1106 8773 8090 16663 19927
26 2030 100468 23431 5375 18056 11542 978 17895 2918 793 1148 9101 8293 17394 20313
27 2031 82413 23431 4409 19022 11542 1003 16953 2765 793 1189 9430 8502 17932 20697
28 2032 63391 23431 3391 20039 11542 1026 15961 2603 793 1232 9772 8716 18488 21091
29 2033 43352 23431 2319 21111 11542 1054 14915 2432 793 1277 10130 8935 19065 21497
30 2034 22241 23431 1190 22241 11542 1080 13812 2252 793 1324 30502 9160 19662 21915



Biq Rivere ElectriC Corporation
SupplSide Resource Altemadves
Cost P eCdon

Resouroe Base DisMbuted

Capltal Cost 80700

Regional Multlpller 0753

AdJusted Capttal Cost SkW 60767

Capital Cost Year 2003
COD Dabe 2005
Constructlon PeNod Years 3
Construcdon Escl 96 25296
Cost of Debt 4b 53596
Servke Llfe Years 30

Operating Cost Year 2003

Primary Fuel Gas
Varfable 0M MkWh 630
Fixed0M kWYr 1418

Capactty Facbor 96 9000

0M Escalatbn 96 2520
Heat Rate MMBtu MWh 995

Gonstruetlon Perlod

InDerest on Interest on

Expenditure Current Yr Previous Yr Ending
Ordinal Year Calendar Year Percenqge Expendidue Expenditure Ending Bal Balance

Lffi1 LLk11 SLkI1 SLkI1 SkWl

1 2002 333396 19759 529 20267
2 2003 3333 20256 542 1085 42170
3 2004 33336 20765 555 2256 65747
4 00096 65747
5 000 65747

Serolee Period

StralghtLine Total Fixed Cost Total Variable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest PNnGpal Depreciatlon Fixed0M Annual Annual Levellzed Heat Rate Fuel Cost Varlable 0M Mnual Levelized Mnual Levelized

Skw Lilklcl G4Lk1E2 Llclcl Lktl Lkl1 ilkbll Mkbhl MCklhl cMrenMwni IL1 1MLkWb1 Mlkllhl Lkblhl lMlklHh1 Mlislh MLklhl

1 2Q05 65747 4449 3517 932 2192 1490 7199 913 y867 995 842 8381 662 9043 9345 9956 30212
2 2006 64815 4449 3468 981 2192 1528 7187 912 995 1031 10260 679 10939 11850
3 2007 63834 4449 3415 1034 2192 1566 7173 910 995 910 9055 696 9751 10661
4 2008 62800 4449 3360 1089 2192 1606 7157 908 995 843 8390 713 9103 10011
5 2009 61711 4449 3302 1148 2192 1646 7139 906 995 794 7897 731 8629 9534
6 2030 60563 4449 3240 1209 2192 1687 7119 903 995 753 7494 750 8244 9147
7 2011 59354 4449 3175 1274 2192 1730 7097 900 995 729 7255 769 8023 8924
8 2012 58081 4449 3107 1342 2192 1773 7072 897 995 705 7016 788 7803 8700
9 2013 56739 4449 3036 1414 2192 1818 7045 894 995 681 6776 808 7564 8477

10 2014 55325 4449 2960 1489 2192 1864 7Q15 890 995 657 6537 828 7365 8255
11 2015 53836 4449 2880 1569 2192 1911 6982 886 995 633 6297 849 7146 8032
12 2016 52267 4449 2796 1653 2192 1959 6947 881 995 649 6456 870 7326 8207
13 2017 50614 4449 2708 1741 2192 2008 6907 876 995 681 6774 892 7666 8542
14 2018 48873 4449 2615 1834 2192 2058 6865 871 995 724 7201 915 8116 8986
15 2019 47039 4449 2517 1932 2192 2110 6818 865 995 769 7653 938 8590 9455
16 2020 45106 4449 2413 2036 2192 2163 6768 856 995 806 8017 961 8978 9837
17 2021 43071 4449 2304 2145 2192 aa18 6714 852 995 840 8353 985 9339 10190
18 2022 40926 4449 2190 2260 2192 2274 6655 844 995 866 8613 1010 9623 30467
19 2023 38666 4449 2069 2380 2192 2331 6591 836 995 886 8816 1036 9852 10688
20 2024 36286 4449 1941 2508 2192 2389 6522 827 995 921 9163 1062 30225 11052
21 2025 33778 4449 1807 2642 2192 2450 6448 818 995 961 9561 1088 10649 11467
22 2026 31136 4449 1666 2783 2192 2511 6368 808 995 995 9903 1116 11019 11827
23 2027 28353 4449 1517 2932 2192 2574 6283 797 995 1030 10246 1144 31390 12187
24 2028 25421 4449 1360 3089 2192 2639 6191 785 995 1066 10608 1173 11781 12566
25 2029 22332 4449 1195 3254 2192 2705 6092 773 995 1106 11008 1202 12230 12983
26 2030 19077 4449 1021 3428 2192 2774 5986 759 995 3148 11420 1232 12652 13411
27 2031 15649 4449 837 3612 2192 2843 5872 745 995 1189 11833 1263 13096 13841
28 2032 12037 4449 644 3805 2192 2915 5750 729 995 1232 12261 1295 13557 14286
29 2033 8232 4449 440 4009 2192 2988 5620 713 995 1277 12710 1328 14037 14750
30 2034 4223 4449 226 4223 2192 3063 5481 695 995 1324 13178 1361 14539 15234



Bip Rivers ElecWc Wrporetlon
SupplySide Resource AltemaUves
CtPro eetlon

Resource Peak DlsWbuted

Ceplbl Cost 97000

Reglonal Muldplier 0753

Adiusted Capital Cost kW 73041

Capftal Cost Year 2003

COD Date 2005

Construdion Pedod Years 2

Construcdon Escl 25296

Cost of Debt 46 535

Servke Ufe Years 30

OperaUng Cost Year 2003

PHmary Fuel Gas

Variable0M MkWh 630

Fixed 0M kWYr 1418

CapaGty FaUOr 4fi 250096

0M Escaladon 4b 252

Heat Rate MMBtu MWh 112

onstrudlon Period

Interest on lnterest on

Expenditure Current Yr Previous Yr Ending
Ordinal Year Calendar Year Percentage Expendture Expenditure Ending Bal Balance

41 SLkdLI iSLkl ISLklLl SkW

1 2003 500096 36521 977 37497

2 2004 500096 37439 1002 2006 77944

3 00096 77944

4 00046 77944

5 00096 77944

Serviea Perlod

Stralghtune ToWI Flxed Cost Totel Varlable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Paymeot Intemst Prindpal Depreclation Fixed0M Annual Annual Levelized Heat Rate Fuel Cost Valable0M Annual Levelized Mnual Levelized

EkW SLklll SLklL1 SLklL1 ISLklL1 lk1L1 LkIK1 dLk1Lh1 NJLkLil1 MMBtuMWhI g111 tlLk1Lh1 dLklLh NJLk16lW N1Lk1Ll1 dLklLbl IdLklOLtil

1 2005 77944 5274 4170 1104 2598 1490 8258 3771 3531 112 842 9434 662 10096 30408 13867 y13939
2 2006 76840 5274 4111 1164 2598 1528 8237 3761 112 3031 11549 679 12228 15989

3 2007 75676 5274 4049 1226 2598 1566 8213 3750 112 910 10193 696 10889 14639

4 2008 74451 5274 3983 1291 2598 1606 8187 3738 112 843 9444 713 30157 13895

5 2009 73159 5274 3914 1360 2598 1646 8158 3725 312 794 8890 731 9621 13346

6 2010 71799 5274 3841 1433 2598 1687 8127 3711 112 753 8436 750 9186 12896

7 2011 70366 5274 3765 1510 2598 1730 8093 3695 112 729 8166 769 8935 12630

8 2012 68856 5274 3684 1591 2598 1773 8055 3678 112 705 7897 788 8685 12363

9 2013 67265 5274 3599 1676 2598 1818 8015 3660 112 681 7627 808 8435 12095

10 2014 65589 5274 3509 1765 2598 1864 7971 3640 112 657 7358 828 8186 11826
Il 2015 63824 5274 3415 1660 2598 1911 7923 3618 112 633 7088 849 7937 11555

12 2016 61964 5274 3315 1959 2598 1959 7872 3594 112 649 7267 670 8137 11732

13 2017 60004 5274 3210 2064 2598 2008 7816 3569 112 681 7625 892 8517 12086

14 2018 57940 5274 3100 2175 2598 2058 7756 3542 112 724 8106 915 9020 12562

15 2019 55766 5274 2983 2291 2598 2110 7692 3512 112 769 8614 938 9552 13064

16 2020 53475 5274 2861 2414 2598 2163 7622 3481 112 806 9024 961 9985 13466
17 2021 53061 5274 2732 2543 2598 2218 7548 3446 112 840 9403 985 10388 13835

18 2022 48518 5274 2596 2679 2598 2274 7467 3430 112 866 9695 1010 30705 14115

19 2023 45840 5274 2452 2822 2598 2331 7381 3370 112 886 9924 1036 10959 14330

20 2024 43018 5274 2301 2973 2598 2389 7269 3328 112 911 10314 1062 11376 14704
21 2025 40045 5274 2142 3132 2598 2450 7190 3283 112 961 10762 1088 11850 15133

22 2026 36912 5274 1975 3300 2598 2511 7084 3235 112 995 11147 1116 12263 15498
23 2027 33613 5274 1798 3476 2598 2574 6971 3183 112 1030 11533 1144 12677 15860

24 2028 30137 5274 1612 3662 2598 2639 6850 3128 112 3066 11941 1173 13113 16241

25 2029 26474 5274 1416 3858 2598 2705 6720 3069 112 1106 12391 1202 13593 16662
26 2030 22616 5274 1210 4064 2598 2774 6582 3005 112 1148 12854 1232 14086 17092
27 2031 18552 5274 993 4282 2598 2843 6434 2938 112 1189 13319 1263 14582 17520
28 2032 14270 5274 763 4511 2598 2915 6276 2866 112 1232 13802 1295 15097 17963
29 2033 9759 5274 522 4752 2598 2988 6108 2789 112 1277 14306 I326 15634 18423
30 2034 5007 5274 268 5007 2598 3063 5929 2707 112 1324 14833 1361 16194 18902



Bly Rivere Etectric Corporadon
SupplySlde Reeouroe ARemadves
Cost Pro eedon

Resource Blomass

Capltal Cost 175700
Regional Muttlplier 0753

Adusted Capital Cost SkW 132302
Capital Cost Year 2003

COD Date I005

Consbvttlon Pehod Years 4

Constructlon Esd 4b 252

Cost of Debt 5356
Servke Life Years 30

OperaUng Cost Year 2003

Primary Fuel None

Variabte OIN MkWh 296

Fixed OSM kWYr 4718

Capacity Factor 96 800096

0M Escalatlon 96 252

Heat Rate MMBtu MWh

Interest on Interest on

Expenditure Curcent Yr Previous Yr Ending
Ordlnal Year Calendar Year Percentage Expendure Ezpenditure Endinp Bal Balance

L61 i5k1Bt1 3lklDll 44Lklfl Sk1

1 2001 2500 31472 842 32314
2 2002 2500 32264 863 1729 67170

3 2003 250096 33076 885 3594 104723
4 2004 25004b 33908 907 5603 145141
5 00096 145141

6erviee Period

StraightLlne Total Fixed Cost Total YarWbte Cost Topl Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Pincipal Depreclatlon Fixed 0M Annual Mnual LeveNzed Heat Rate Fuel Cost Variable 0M Annual Levelized Mnual levelized

kW1 SkWl SlkW1 G4Lk11 lk1 GfLk1N1 G4Lk1Q MLkWhl hflkWhl tltUMWh1 LLMM@tlll UkbLhl Mlk1Lh1 itlLk1hl LN1Lk1h1 MLkIhl MkWh1

1 2005 145141 9822 7765 2057 4838 4958 17561 2506 2470 0 311 311 E415 2817 2885
2 2006 143084 9822 7655 2167 4838 5083 17576 2508 0 319 319 2827
3 2007 140918 9822 7539 2283 4838 5211 17588 2530 0 327 327 2837
4 2008 138635 9822 7417 2405 4838 5342 17597 2511 0 335 335 2846
5 2009 136230 9822 7268 2533 4838 5477 17603 2512 0 344 344 2855
6 2010 133697 9822 7153 2669 4838 5614 17605 2512 0 352 352 2864
7 2011 131028 9822 7010 2812 4838 5756 17604 2512 0 361 361 2873
8 2012 128217 9822 6860 2962 4838 5900 17598 2511 0 370 370 2881
9 2013 125255 9822 6701 3120 4838 6049 17588 2510 0 379 379 2889

30 2014 122134 9822 6534 3287 4838 6201 17573 2508 0 389 389 2897
11 2015 118847 9822 6358 3463 4838 6357 17553 2505 0 399 399 2904
12 2016 115383 9822 6173 3649 4838 6517 17528 2501 0 409 409 2910
13 2017 111735 9822 5978 3844 4838 6681 17497 2497 0 419 419 2916
14 2018 107891 9822 5772 4049 4638 6849 17459 2491 0 430 430 2921
15 2019 103842 9822 5556 4266 4838 7021 17415 2485 0 441 441 2925
16 2020 99575 9822 5327 4494 4838 7198 17363 2478 0 452 452 2929
17 2021 95081 9822 5087 4735 4838 7379 17304 2469 0 463 463 2932
18 2022 90346 9822 4834 4988 4838 7565 17236 2460 0 475 475 2934
19 2023 85358 9822 4567 5255 4838 7755 17160 2449 0 487 487 2935
20 2024 80103 9822 4286 5536 4838 7950 17074 2436 0 499 499 2935
21 2025 74567 9822 3989 5832 4838 8150 16977 2423 0 511 511 2934
22 2026 68735 9822 3677 6144 4838 8355 16871 2407 0 524 524 2932
23 2027 62591 9822 3349 6473 4838 8565 16752 2390 0 537 537 2928
24 2028 56118 9822 3002 6819 4838 8781 16621 2372 0 551 551 2923
25 2029 49298 9822 2637 7184 4839 9002 16477 2351 0 565 565 2916
26 2030 42114 9822 2253 7569 4838 9228 16319 2329 0 579 579 2908
27 2031 34546 9822 1848 7973 4838 9460 16147 2304 0 594 594 2898
28 2032 26572 9822 1422 8400 4838 9699 15958 2277 0 608 608 2886
29 2033 18172 9822 972 8649 4838 9942 15753 2248 0 624 624 2872
30 2034 9323 9822 499 9323 4838 10193 15529 2216 0 639 639 2855



I

Bip Rivers 8lectrtc Corporatlon
SupplySide Resouroe Altematives
Cost Pro ectlon

Rasourca LandflllGas

Capltal Cost 150000
Regional MuldpBer 0753

Adjusted Capital Cflst kW 112950
Capital Cost Year 2003

COD Date 2005

Construcdon Pedod Years 3

Constructlon Escl 25295

Cost of Debt 96 53596

Servke Life Years 30

Operating Cost Year 2003

Primary Fuel None

Variable0M MkWh 001

Fixed0M kWYr 301U7

Capacity FacGOr 980096

0M Escatatlon 252i6

Heat Rate MMBtu P4Wh

lnterest on Inberest on

Expenditure Current Yr Prevfous Yr Ending
Ordinal Year Celendar Year PercenWge Expendfture Expenditure Ending Bal Balance

3b1 SLklNI Lkl1 SLk10L SkW

1 2002 3333 36726 982 37708
2 2003 333345 37650 1007 2017 78383
3 2004 333396 38597 1032 4193 122206
4 0009a 122206
5 00096 122206

Serolee Perlod

StralghtLlne ToWI Fbced Cost Total Variable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment i inberest Pincipal DepreciaUon Flxed OM Mnual Mnual levelized Heat ReOe Fuel Cost Variable0M Annual Levelized Mnual Levdized

kW1 Lk1Ef1 IkW1 kW1 kW1 SkW k1 Mk16hl hJlklIl MMBtuMWhI 19i NJkdhl MkWh1 HILk1hl MkWhl CJkdludkh

1 2005 122206 8270 6538 1732 4074 10622 21234 2473 2700 0 001 001 001 2474 2701
2 2006 120475 827Q 6445 1824 4074 10889 21408 2494 0 001 001 2495
3 2007 116650 8270 6348 1922 40J4 11163 21584 2514 0 001 001 2515
4 2008 116728 8270 6245 2025 4074 11444 21763 2535 0 001 001 2536
5 2009 114704 8270 6137 2133 4074 11732 21942 2556 0 001 001 2557
6 2030 112571 8270 6023 2247 4074 12027 22123 2577 0 001 001 2578
7 2011 130324 8270 5902 2367 4074 12330 22306 2598 0 001 001 2599
8 2012 107956 8270 5776 2494 4074 12640 22489 2620 0 001 001 2621
9 2013 105462 8270 5642 2627 4074 12958 22674 2641 0 001 001 2642

30 2014 102835 8270 5502 2768 4074 13284 22859 2663 0 001 001 2664
11 2015 100067 8270 5354 2916 4074 13618 23045 2684 0 001 001 2686
12 2016 97151 8270 5198 3072 4074 13961 23232 2706 0 001 001 2708
13 2017 94079 8270 5033 3236 4074 14312 23419 2728 0 001 001 2729
14 2018 90842 8270 4860 3410 4074 14672 23606 2750 0 001 001 2751
15 2019 87433 8270 4678 3592 4074 15041 23792 2771 0 001 001 2773
16 2020 83841 8270 4485 3764 4074 15420 23979 2793 0 002 002 2795
17 2021 80057 8270 4283 3987 4074 15808 24164 2815 0 002 002 2816
18 2022 76070 8270 4070 4200 4074 16205 24348 2836 0 002 002 2838
19 2023 71870 8270 3845 4425 4074 16613 24532 2858 0 002 002 2859
20 2024 67446 8270 3608 4661 4074 17031 24713 2879 0 002 002 2880
21 2025 62784 8270 3359 4911 4074 17459 24892 2900 0 002 002 2901
22 2026 57874 8270 3096 5173 4074 17899 25068 2920 0 002 002 2922
23 2027 52700 8270 2819 5450 4074 18349 25242 2940 0 002 002 2942
24 2028 47250 8270 2518 5742 40J4 18811 25412 2960 0 002 002 2962
25 2029 41508 8270 2221 6049 4074 19284 25578 2979 0 002 002 2981
26 2030 35459 8270 1897 6373 4074 19769 25740 2998 0 002 002 3000
27 2031 29087 8270 1556 6713 4074 20266 25896 3016 0 002 002 3019
28 2032 22373 8270 1197 7073 4074 20776 26047 3034 0 002 002 3036
29 2033 15301 8270 819 7451 4074 21299 26191 3051 0 002 002 3053
30 2034 7850 8270 420 7850 4074 21835 26328 3067 0 002 002 3069



Bia RMers ElecMc Corporadon
SupplySide Resource ARernatives
Cost Vro eetlon

Resource Geothermal

Capttal Cost 310800
Regional Muldplier 0753

Adusted CaplWl Cost EkW 234032
Capital Cost Year 2003
COD Date 2005

ConstruCtlon Periad Years 4

Construcqon Esd 25246
Cost of Debt 96 5359b
Servlte Life Yeers 30

Operating Cost Year 2003

Primary Fuel None
Vadable OfN MkWh
Flxed 0M kWYr 10498

Capacity Factor 46 5000
0M Escslation 46 2524U
Heat Rete MMBtu MWh

Construdlon Period

InDerest on Interest on

Expendlture Current Yr Previous Yr Ending
Ordinal Year CatdarYear Percentage Expenditure ExpendlWre Ending Bal Balance

41a1 ILklLl tlkll Slklfl SkWl

1 2001 2500S6 55672 1489 57161
2 2002 250096 57072 1527 3058 118818
3 2003 250096 58508 1565 6357 185248
4 2004 250090 59980 1604 9911 256743
5 000 256743

Sealee Period

StralghtUne Total Fixed Cost Total Vahable Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Principal Depreciadon Fixed 08M Mnual Mnual Levelized Heat Rate Fuel Cost Variable 0M Annual Levelized Mnual Levdized

LSLl191 SLkW Lk1L1 Lkl1 SLk1f1 G4k10i1 SLk1Q tlLk1Lh MLklLhl MB MWhI jN1M@ MLk1Lh1 NfLk1LW MkN dLkbh MLklLhl Mlc1Nh1

1 2005 256743 17374 13736 3638 8558 11033 33327 7609 7680 0 000 7609 7680
2 2006 253105 17374 13541 3833 8558 11310 33410 7628 0 76Zg
3 2007 249273 17374 13336 4038 8558 11595 33489 7646 0 76q6
4 2008 245235 17374 131Z0 4254 8558 11887 33565 7663 0 7663
5 2009 240981 17374 12893 4481 8558 12186 33636 7680 0 7680
6 2030 236500 17374 12653 4721 8558 12492 33703 7695 0 7695
7 2011 231779 17374 12400 4974 8558 12807 33765 7709 0 77pg
8 2012 226806 17374 12134 5240 8558 13129 33821 7722 0 77ZZ
9 2013 221566 17374 11854 5520 8558 13459 33871 7733 0 7733

30 2014 216046 17374 11558 5815 8558 13798 33914 7743 0 7743
11 2015 230231 17374 11247 6126 8558 14145 33950 7751 0 7751
12 2016 204105 17374 10920 6454 8558 14501 33978 7758 0 7758
13 2017 197650 17374 10574 6799 8558 14866 33998 7762 0 7762
14 2018 190851 17374 10211 7163 8558 15240 34008 7764 0 77C4
15 2019 183688 17374 9827 7546 8558 15623 34006 7764 0 77q
16 2020 176142 17374 9424 7950 8558 16016 33998 7762 0 77f2
17 2021 168191 17374 8998 8375 8558 16419 33975 7757 0 yg
18 2022 159816 17374 8550 8824 8558 16832 33940 7749 0 y7qg
19 2023 150992 17374 8078 9296 8558 17256 33892 7738 0 7738
20 2024 141697 17374 7581 9793 8558 17690 33829 7723 0 77Z3
21 2025 131904 17374 7057 30317 8558 18135 33750 7705 0 7705
22 2026 121567 17374 6505 30869 8558 18591 33654 7fi84 0 6gq
23 2027 110718 17374 5923 11450 8558 19059 33540 7658 0 7658
24 2028 99268 17374 5311 2063 8558 19538 33407 7627 0 7627
25 2029 87205 17374 4665 12708 8558 20030 33253 7592 0 5g2
26 2030 74497 17374 3986 13388 8558 20534 33077 7552 0 7552
27 2031 61109 17374 3269 14104 8558 21050 32878 7506 0 7506
28 2032 47004 17374 2515 14859 8558 21580 32653 7455 0 7455
29 2033 32145 17374 1720 15654 8558 22123 32401 7397 p 73
30 2034 16491 17374 882 16491 8558 22679 32120 7333 0 73 33



Bip Rivers Eleetric Corporatlon
SupptySide Resouroe Altemadves
Cost Pro ecdon

ResouKe Wind

CapiWl Cost 113400
Reglonal MultlpUer 0753

Adusted Capital Cost kW 85390

Capital ost Year 2003

COD Date 2005

Constructlon Period Years 3

ConsVuction Esd 46 252

Cost of Debt 96 535W6

Service LHe Years 30

Operating Cost Year 2003

Primary Fuel None

Varlable 0M MkWh
Fixed 0M kWYr 2681

Capacity Factor 5000

0M EscalaUon 96 252

Heat Rate MMBtu MWh

Construction Period

Interest on Interest on

ExpendRure Current Yr Prevlous Yr Ending
Ordlnel Year Calendar Year Percentage Expendfture Expenditure Ending 8al Balance

I LklIl SlklLl L4lkb1 iSk19L1

1 2002 33339Zo 27765 743 28508

2 2003 333346 28463 761 1525 59258

3 2004 333396 29180 781 3170 92388
4 0006 92388
5 O00Wo 92388

Serviee Periud

StralghtUne Total Fixed Cost Total VarWble Cost Total Cost
Ordinal Year Calendar Year Loan Bal Payment Interest PMnclpal Depreciadon Fixed 0M Mnual Mnual Levelized Heat Rate Fuel Cost Varlable 08tM Annual levelized Annual Levelized

LKIECl Lk1c1 Lkbll LLk11 G41k1c1 Lk1l L1k11 iklh Mk1hl MMBtuMWh 1MMr1l MLkblhl Mklcchl iHLklhl blkwhl Ldlkhl Mlklothl

1 2005 92388 6252 4943 1309 3080 2818 10840 2475 2413 0 000 2475 Sz413
2 2006 91079 6252 4873 1379 3080 2888 10841 2475 0 2475
3 2007 89700 6252 4799 1453 3080 2961 10840 2475 0 2475
4 2008 88247 6252 4721 1531 3080 3036 10836 2474 0 2474
5 2009 86716 6252 4639 1613 3080 3112 10831 2473 0 2473
6 2010 85104 6252 4553 1699 3080 3190 10823 2471 0 2471
7 2011 83405 6252 4462 1790 3080 3271 10812 2469 0 2469
8 2012 81615 6252 4366 1885 3080 3353 10799 2465 0 2465
9 2013 79730 6252 4266 1986 3080 3437 10782 2462 0 2462

10 2014 77743 6252 4159 2093 3080 3524 10763 2457 0 2457
11 2015 75651 6252 4047 2205 3080 3612 10739 2452 0 2452
12 2016 73446 6252 3929 2322 3080 3703 10712 2446 0 2446
13 2017 71124 6252 3805 2447 3080 3796 10681 2439 0 2439
14 2018 68677 6252 3674 2578 3080 3892 10646 2431 0 2431
15 2019 66099 6252 3536 2716 3080 3990 10606 2421 0 2421
16 2020 63384 6252 3391 2861 3080 4090 10561 2411 0 2411
17 2021 60523 6252 3238 3014 3080 4193 10511 2400 0 2400
18 2022 57509 6252 3077 3175 3080 4299 10455 2387 0 2387
19 IO23 54334 6252 2907 3345 3080 4407 10393 2373 0 2373
20 2024 50989 6252 2726 3524 3080 4518 10325 2357 0 2357
21 2025 47465 6252 2539 3712 3080 4631 10250 2340 0 2340
22 2026 43753 6252 2341 3911 3080 4748 10168 2322 0 2322
23 2027 39841 6252 2132 4120 3080 4867 10078 2301 0 2301
24 2028 35721 6252 1911 4341 3080 4990 9980 2279 0 2279
25 2029 31380 6252 1679 4573 3080 5115 9874 2254 0 2254
26 2030 26807 6252 1434 4818 3080 5244 9758 2228 0 2228
27 2031 21990 6252 1176 5075 3080 5376 9632 2199 0 2199
28 2032 16914 6252 905 5347 3060 5511 9496 2168 0 2168
29 2033 11567 6252 619 5633 3080 5650 9348 2134 0 2134
30 2034 5934 6252 317 5934 3080 5792 9189 2098 0 2098



Bip Rivers llecicCorporatlon
SupplYSida Resouroe ARematives
Cost Pro ectlon

Qesouroa Sola Thermal

Capital Cost 296000
Regional Muitlpller 0753

Adiusted Capital Cost kW 222888
Capital Cost Year 2003

COD Date 2005

Construcdon Period Years 3

Construcdon Esd 96 2529b
Cost of Debt 96 53596

Servke Lffe Yrs 30

OperaUng Cost Year 2003

Primary Fuel None
Varlable 0M MkWh
Fixed 0M kWYr 5023

Capacity Facbor 500096
OM Escalation 96 25296
Heat Rate MMBtu MWh

Construction Perind

Interest on Interest on

Expenditure Current Yr Previous Yr Ending
Ordinal Year Catendar Year Percentage Expenditure Ezpendltu2 Ending Bal Balance

L1 EI19L1 lSlkYYI 1LklNl SkW1

1 2002 333346 72473 1939 74411

2 2003 333346 74296 1987 3981 154676
3 2004 333396 76165 2037 8275 241154
4 00096 241154
5 00096 241154

Serviee Perlod

StralghtLine ToWI Fixed Cost Toql VarWble Cost Total Cost
Ordinal Year Catendar Year Loan Bal Payment Interest Princlpal DepreclaGon Fixed0M Mnual Mnual Levetized Heat Rate Fuel Cost Variable 08M Annual Levelized Annual Levellz

SJkW1 Lk1SL 51k1SQ RkW kWl LkbL1 Llkdfl LMLkloltll NLklaLhl MMBtuMWh1 MMB CllYh1 hJLkllhl tlLkfhl tlLk10Lh1 LMLklelha NfLkICLhl

1 2005 243154 16319 12902 3417 8038 5279 26219 5986 5666 0 000 5966 5666
2 2006 237736 16319 12719 3600 8038 5412 26169 5975 0 5975
3 2007 234137 16319 12526 3792 8038 5548 26113 5962 0 5962
4 2008 230344 16319 12323 3995 8038 5687 26049 5947 0 5947
5 2009 226349 16319 12130 4209 8038 5831 25979 5931 0 5931
6 2010 222140 16319 11884 4434 8038 5977 25900 5913 0 5913
7 2011 217705 16319 11647 4672 8038 6128 25813 5893 0 5893
8 2012 213034 16319 11397 4921 8038 6282 25718 5872 0 872
9 2013 208112 16319 11134 5185 8038 6440 25612 5848 0 5848

30 2014 202928 16319 30857 5462 8038 6602 25497 5821 0 9821
11 2015 197466 16319 10564 5754 8038 6768 25371 5792 0 5792
12 2016 191711 16319 10257 6062 8038 6938 25233 5761 0 5761
13 2017 185649 16319 9932 6387 8038 7113 25083 5727 0 5727
14 2018 179262 16319 9591 6728 8038 7292 24921 5690 0 5690
15 2019 172534 16319 9231 7088 8038 7475 24744 5649 0 5649
16 2020 165446 16319 6851 7467 8036 7663 24553 5606 0 5606
17 2021 157979 16319 8452 7867 8038 7856 24346 5559 0 5559
18 2022 150112 16319 8031 8288 8038 8054 24123 5508 0 5508
19 2023 141824 16319 7588 8731 8038 8256 23882 5453 0 5453
20 2024 133093 16319 7120 9198 8038 8464 23623 5393 0 5393
21 2025 123895 16319 6628 9690 8038 8677 23344 5330 0 5330
22 2026 114204 16319 6110 10209 8038 8895 23044 5261 0 5261
23 2027 103995 16319 5564 10755 8038 9119 22721 5188 0 5188
24 2028 93240 16319 4988 11330 8038 9349 22375 5109 0 5109
25 2029 81930 16319 4382 11937 8038 9584 22004 5024 0 5024
26 2030 69973 16319 3744 12575 8038 9825 21607 4933 0 4933
27 2031 57398 16319 3071 13248 8038 10072 21181 4836 0 4836
28 2032 44150 16319 2362 13957 8038 10325 20726 4732 0 q732
29 2033 30193 16319 1615 14703 8038 10585 20239 4621 0 4621
30 2034 15490 16319 829 15490 8038 10851 19719 4502 0 4502



Bip Rivers Electric Coryoretion
SupplYSide Resouroe Altemativ
Cost Pro ectlon

Resource Solar Phobovolteit

Capltal Cost 446700
Reglonal Muldpller 0753

Adusted Capital Cost kW 336365
Capital Cost Year 2003

COD Date 2005

Constructlon PeAod Years 2

Constructlon Escl 4b 25290

Cost of Debt 53596

Service Lffe Years 30

Operating Cost Year 2003

Pdmary Fuel None

Varlable 0M MkWh
Fized OM kWYr 1034

Capacity Factor 96 500096

QBJN Escalatlon 4b 2524h

Heat Rate MMBtu MWh

Construetion Perlod

Interest on Interest on

Expendtture Current Yr Prevlous Yr Ending
Ordinal Year Calendar Year PerceMage Exp ndfture Expenditure Ending Bal Balance

L1 LLkbtl ISLklIl LklOLI

1 2003 5000 168183 4499 172681
2 2004 5000W 172414 4612 9238 358946
3 0009b 358946
4 0009b 358946
5 00096 358946

6ervite Period

StralghtUne Total Fixed Cost Total Variable Cost Total Cost

Ordinal Year Calendar Year Loan Bal Payment Interest Princlpal DepreclaGon FixedaIq Mnual Mnual LeveUzed Heat Rate Fuel Cost Variable 0M Annual Levelized Annual Levelized

SkW Slkwi kwt R1kW Lk1c1 Sk1 SkW1 klh1 dLkhl MMBtuMWhI MMBtu1 Mkwni hl tlLkrifhl fdlkfhl Ulkbhl

1 2005 358946 24290 19204 5086 11965 1087 32255 7364 E6371 0 000 7364 56371
2 2006 353860 24290 18931 5358 11965 1114 32010 7308 0 7308

3 2007 348501 24290 18645 5645 11965 1142 31752 7249 0 7249

4 Z008 342857 24290 18343 5947 11965 1171 31478 7187 0 7187

5 2009 336910 24290 18025 6265 11965 1200 31190 7121 0 7121

6 2010 330645 24290 17689 6600 11965 1230 30885 7051 0 7051

7 2011 3240441 24290 17336 6953 11965 1261 30563 6978 0 6978

8 2012 317091I 24290 16964 7325 11965 1293 30222 6900 0 6900

9 Z013 309766 24290 16572 7717 11965 1326 29863 6818 0 6818

30 2014 302048 24290 16160 8130 11965 1359 29483 6731 0 6731

11 2015 293918 24290 15725 8565 11965 1393 29083 6640 0 6640

12 2016 285353 24290 15266 9023 11965 1428 28660 6543 0 6543

13 2017 276330 I4290 14784 9506 11965 1464 28213 6441 0 6441

14 2018 266824 24290 14275 10015 11965 1501 27741 6334 0 6334

15 2019 256809 24290 13739 30550 11965 1539 27243 62Z0 0 6220

16 2020 246259 24290 13175 11115 11965 1578 26717 6100 0 6100

17 2021 235144 24290 12580 11710 11965 1617 26162 5973 0 5973

18 2022 223434 24290 11954 12336 11965 1658 25576 5839 0 5839

19 2023 211098 24290 11294 12996 11965 1700 24958 5698 0 5698

20 2024 198103 24290 30598 13691 11965 1742 24306 5549 0 5549

21 2025 184411 24290 9866 14424 11965 1786 23617 5392 0 5392

22 2026 169988 24290 9094 15195 11965 1831 22890 5226 0 5226

23 2027 154792 24290 8281 16008 11965 1877 22123 5051 0 5051

24 2028 138784 24290 7425 16865 11965 1924 21314 4866 0 4866

25 2029 121919 xh 24290 6523 17767 11965 1973 20460 4671 0 4671

26 2030 104152 24290 55J2 16718 11965 2022 19559 4466 0 4466

27 2031 85434 24290 4571 19719 11965 2073 18609 4249 0 4249
28 2032 65715h 24290 3516 20774 11965 2126 17606 4020 0 4020

29 2033 44942 24290 2404 21885 11965 2179 16548 3778 0 3778

30 2034 23056 24290 1234 23056 11965 2234 15432 3523 0 3523



Bip Rivere ElectNc Corporedon
6upplySWe Resource Alternativ
Cost Pro ection

Resourcs Hydro
CaplWl Cost 145100
Reglonal MulUplier 0753

Adiusted Capital Cost kW 109260
Capltal Cost Year 2003

COD Date 2005

Construcfion Pedod Years 4

Constructlon Esd 96 252

Cost of Debt 96 5359b

Servlce Life Years 30

Operating Cost Year 2003

Prlmary Fuel None

Varlable 0M MkWh 460

Fized 0M kWYr 1235

Capacity Factor 96 500095

OM Escalatlon 96 25296

Heat Rate MMBtu MWh

Construetlon Perlod

Interest on Interest on
Expenditure Current Yr Previous Yr Ending

Ordlnal Year Calendar Year Percentage Expenditure Expenditure Ending 8al Balance

1 Lk1Ll Gl1c10L1 Lk1911 Lk1911

1 2001 250090 25991 695 26686
2 2002 2500 26645 713 1428 55471
3 2003 25009b 27315 731 2968 86485
4 2004 2500k 28002 749 4627 119863
5 0009b 119863

rolee Period

StraightLine Topl Flxed Cost ToWI VarWble Cost Tobl Cost
Ordinal Year Calendar Year Loan Bal Payment Interest Principal DepreciaUon Flxed 0M Mnual Annual Levelized Heat Rate Fuel Cost Varlable0M Annual Levelized Annual Leveled

ISLk1L1 Sfkbi SLkfQ SLk1SQ LLkll CLk10L1 ILk1Q N1Lk1Nh1 IMkYlLhl MMBwMWh1 ClMM@Wl LMLkllhl IMLI1GLh1 LILk16fh1 N1LklIh1 dLklbllil MLk10LI1

1 2005 119863 8111 6413 1698 3995 1298 11706 2673 2412 0 483 483 E645 3156 3057
2 2006 118165 8111 6322 1789 3995 1331 11648 2659 0 496 496 3155
3 2007 116375 8111 6226 1885 3995 1364 11586 2645 0 508 508 3153
4 2008 114490 8111 6125 1966 3995 1398 11519 2630 0 521 521 3151
5 2009 112504 8111 6019 2092 3995 1434 11448 2614 0 534 534 3148
6 2030 130412 8111 5907 2204 3995 1470 11372 2596 0 547 547 3144
7 2011 108208 8111 5789 2322 3995 1507 11291 2578 0 561 561 3139
8 201d 105886 8111 5665 2446 3995 1544 11205 2558 0 575 575 3133
9 2013 103440 8111 5534 2577 3995 1583 11113 2537 0 590 590 3127

10 2014 100863 Bl11 5396 2715 3995 1623 11015 2515 0 605 605 3119
il 2015 98148 8111 5251 2860 3995 1664 10910 2491 0 620 620 3111
12 2016 95288 8111 5098 3013 3995 1706 10799 2466 0 635 635 3101
13 2017 92275 8111 4937 3174 3995 1749 1D681 2439 0 651 651 3090
14 2018 89101 8111 4767 3344 3995 1793 10555 2410 0 668 666 3078
15 2019 85756 8111 4588 3523 3995 1838 10421 2379 0 665 665 3064
16 2020 82233 8111 4399 3712 3995 1884 10279 2347 0 702 702 3049
17 2021 78522 8111 4201 3930 3995 1932 10128 2312 0 719 719 3032
18 2022 74612 8111 3992 4119 3995 1980 9967 2276 0 738 738 3013
19 2023 70492 8111 3771 4340 3995 2030 9797 2237 0 756 756 2993
20 2024 6653 8111 3539 4572 3995 2081 9616 2195 0 775 775 2970
21 2025 61581 8111 3295 4817 3995 2133 9423 2151 0 795 795 2946
22 2026 56764 8111 3037 5074 3995 2187 9219 2105 0 815 815 2920
23 2027 51690 Bl11 2765 5346 3995 2242 9003 2055 0 835 835 2891
24 2028 46344 8111 2479 5632 3995 2299 8773 Z003 0 856 856 2859
25 2029 40713 6111 2178 5933 3995 2356 8530 1947 0 678 878 2825
26 2030 34780 Bl11 1861 6250 3995 2416 8272 1889 0 900 900 2788
27 2031 28529 8111 1526 6585 3995 2476 7998 1826 0 922 922 2748
28 2032 21944 8111 1174 6937 3995 2539 7708 1760 0 946 946 2705
29 2033 15007 8111 803 7308 3995 2603 7401 1690 0 969 969 2659
30 2034 7699 8111 412 7699 3995 2668 7075 1615 0 994 994 2609



A endix Fll
Panned Transmission Improvements

i



1

BIG RIVERS ELECTRIC TRANSMISSION ADDITIONS 2005 2014

Proect Description Notes

Year 2005

Meade Co 161 kV Line 18 miles Upgrading infrastructure to meet system load growth
Possum Trot 69 kV TapMetering Member Substation tap line and metering
Madisonville 69 kV Line 5 miles Member Substation tap line and metering
Reid Coleman Wilson EHV RTU Equipment replacement
Meade Co 161 kV Line Terminal Upgrading infrastructure to meet system load growth
6 GHz Digital Microwave System Equipment replacement
EHV Static Relaying Replacement Equipment replacement
HardinsburgCloverport LGEE PLC Equipment replacement
SalemHartford RCS Radios Equipment replacement
LGEE 345kV Interconnection Upgrading infrastructure to meet system needs
Cumberland Resources 69kV Line 8 miles Member Substation tap line and metering
Doe Valley tap KB Alloys Line Switching Upgrading infrastructure to meet system load growth
Henderson Co Skillman Hardinsburg Block Carriers Equipment replacement
Hardinsburg 1 RCS Upgrading infrastructure to meet system load growth

File Ten Yr Constr Plan 20032012



2

BIG RIVERS ELECTRIC TRANSMISSION ADDITIONS 2005 2014

Proiect Description Notes

Year 2006

McDanielsFalls of Rough 69kV Line 5 miles Upgrading infrastructure to meet system load growth
LGEE 345kV Interconnection Upgrading infrastructure to meet system needs
McCracken CoOlivet Church Rd 69kV Line 4 miles Upgrading infrastructure to meet system load growth
McCracken Co 69kV Line Terminal Upgrading infrastructure to meet system load growth
Olivet Church Rd tap Switching Upgrading infrastructure to meet system load growth
Livingston Co to Grand RiversTVA Microwave Tie Upgrading infrastructure to meet system needs
Reid Daviess Co Hardinsburg 8 Meade Co Block Carriers Equipment Replacement

Year 2007

Hardinsburg 161 kV Station Modifications Upgrading infrastructure to meet system load growth
Reconductor ReidOnton Jct 69kV Line 10 miles Upgrading infrastructure to meet system load growth
Jackson Purchase HQ Microwave Upgrading infrastructure to meet system needs
Meade Co HQ Microwave Upgrading infrastructure to meet system needs

File Ten Yr Constr Plan 20032012



3

BIG RIVERS ELECTRIC TRANSMISSION ADDITIONS 2005 2014

Proiect Description Notes

Year 2008

Resag Livingston CoSmithland 5 miles Upgrading infrastructure to meet system load growth
Resag Livingston CoDover Jct3miles Upgrading infrastructure to meet system load growth
Relaying PLC at Reid 2 Henderson 8 Daviess Co Equipment replacement
Reconductor Hopkins CoSouth Hanson tap 14 miles Upgrading infrastructure to meet system load growth
Reconductor HancockLewisport 69kV Line 3 miles Upgrading infrastructure to meet system load growth
Coop Substation 69 kV Line 2 miles Member Substation tap line and metering

Year 2009

East Owensboro Substation 50 MVA New Substation to meet system load growth
East Owensboro 69 kV and 161 kV Lines 5 miles Transmission lines to connect new Substation
Relaying PLC at Coleman Hardinsburg2 Skillman Equipment replacement
Reconductor Meade Co Garrett 85 miles Upgrading infrastructure to meet system load growth
Reconductor ReidNiagara 69kV Line 6 miles Upgrading infrastructure to meet system load growth
Coop Substation 69 kV Line 2 miles Member Substation tap line and metering

File Ten Yr Constr Plan 20032012



4

BIG RIVERS ELECTRIC TRANSMISSION ADDITINS 2005 2014

Proiect Description N

Year 2010

Hardinsburg Transformer Upgrades 100 MVA Upgrading infrastructure to meet system load growth
Coop Substation 69 kV Line 2 miles Member Substation tap line and metering

Year 2011

Corydon 161 69 kV Substation 50 MVA New Substation to meet system load growth
HMPL4 161 kV Line Terminal Transmission Line to connect new Substation

CorydonHMPL4 161 kV Line 9 miles Transmission Line to connect new Substation

Coop Substation 69 kV Line 2 miles Member Substation tap line and metering

Year 2012

Coop Substation 69 kV Line 2 miles Member Substation tap line and metering

Year 2013

Coop Substation 69 kV Line 2 miles Member Substation tap line and metering

File Ten Yr Constr Plan 20032012



5

BIG RIVERS ELECTRIC TRANSMISSION ADDITIONS 2005 2014

Proiect Description Notes

Year 2014

Coop Substation 69 kV Line 2 miles Member Substation tap line and metering

File Ten Yr Constr Plan 20032012



BIG RIVERS ELECTRI0TRANSMISSION SYSTEM ADDITIONS 2003 2005

Proiect Description Year

Meade CaDoe Valley tap 69kV Line 2003

Strawberry HillOlivet Church Rd 69kV Line 2003
Garrett 2 Tap Metering 2003

Steamport Tap Metering 2003

CentertownKyUtilities 69kV Tie Line 2004

Daviess CoHorse Fork tap 69kV Line 2004

Caldwell Co 16169kV Substation 20 MVA 2004
Caldwell Co 161 69kV Lines 2004

Adams Lane 69kV Tap Line 2004

Bryan Road 16169kV Transformer Addition 50 MVA 2004

Steamport 2 3 Metering 2004

Draffenville 69kV Tap Line 2005
Madisonville 691V Tap Line 2005



A endix GInl
Environmenta Equipment lnstaations



Big Rlvers Units Environmental Equipment

Unit Firin S stem NOx Reduction S02 Reduction Particulate Reduction

Coleman 1 Front Wall Fired lowNox bumers 8 advanced overfire air wet limestone FGD forced oxidation ESP

Coleman 2 Front Wall Fired IowNox burners advanced overfire air wet limestone FGD forced oxidatio ESP

Coleman 3 Rear Wall Fired lowNox burners advanced overfire air wet limestone FGD forced oxidation ESP

Henderson 1 Rear Wall Fired lowNox burners selective catalytic reduction wet maglime FGD natural oxidation ESP

Henderson 2 Rear Wall Fired lowNox burners 8 selective catalytic reduction wet maglime FGD natural oxidation ESP

Green 1 Opposed Wall Fired lowNox burners coal Rebum wet maglime FGD natural oxidation ESP

Green 2 Opposed Wall Fired lowNox burners coal Rebum wet maglime FGD natural oxidation ESP

Wilson 1 Opposed Wall Fired lowNox burners 8 selective catalytic reduction wet limestone FGD inhibited oxidation ESP

Reid 1 Front Wall Fired convert to 50 GasFired ESP

Reid CT Oil Fired convert to natural gas or fuel oil

Over time considerable investment has been made in these units to control emissions All of the coalfiredonly units listed above are
equipped with lowNox burrers and either Selective Catalytic Reduction SCR equipment coal reburn or advanced overfire air combustion
technology for Nox control and scrubbers to control S02 All of the units except for the Reid combustion turbine have precipitators to control
particulate The Reid 1 unit has been retrofitted to burn natural gas as well as coal to better control Nox and S02 emissions The Reid
combustion turbine has been retrofitted to burn natural gas as well as fuel oil also to better control emissions Continuous emissions monitors
are in place on each of the respective units stacks



System Outage summary
2002 2002 2003 2003 2004 2004

scheduled unscheduled scheduled unscheduled scheduled unscheduled

C1 1 15 1 11 1 21

C2 0 10 1 17 1 10

C3 1 16 1 21 1 16

G1 1 15 1 13 1 14

G2 1 6 1 6 1 12

H1 1 12 1 23 1 11

H2 1 13 1 14 1 15

R1 0 17 0 22 1 20

W1 2 23 1 16 1 14

System FOR 46 52 37

Western Kentucky Energy WKE scheduled unit outages are generally 3 to4week duration every 24
months with a1week pitstop outage approximately 12 months after each of the 3 to4week outages
WKE schedules unit turbineJgenerator overhaul outages 6 to 8 weeks duration generally every 9 years
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