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Revision Record of Revision
Initial issue. Determined bus loading with no load management.

0

Calculated the loading using maximum brake horsepower requirements
and temporary load management per TOP-67, Rev. 2

1

Recalculated the maximum brake horsepower loading requirements.

2

Determined the 480V Buses and EDGs loading based on the revised
Emergency Operating Procedures (EOP). The EOPs were revised to
incorporate load management to prevent overcurrent tripping of the
480V buses main supply breaker and subsequent lockout of its associated EDG
breaker (and for EDG 31 tie breaker 2AT 3A), This revision also calculated bus

3 loadings with Off-Site Power available and EDG loading for loss of Off-Site
Power for each of the accident scenarios. The EDG loading was included in
revision 3 because the EOPs had been revised to include both EDG (kW) and
480V, 6.9 kV equivalent bus (amps) loading values in the same procedures.

Incorporated plant modifications, updated loading, incorporated instrument
accuracies in load monitoring tables, deleted Loss of Secondary Heat Sink

4 scenario, incorporated 480V PIP outage modifications and revised attached
loading tables as per revised EOPs.

Incorporated latest revisions to the EOPs, plant modifications (R08), and
revised load data as summarized in Appendix A. 13.

5

Incorporated the latest revision to the EOPs (this was an extensive revision
generated by an engineering / operations review), plant modifications (R09) and
the effect of frequency variation on EDG loading. A major revision was made to
all the Accident Loading Step Descriptions and a summary of the loads running

6 at end of each scenario was added. For each of the accident scenarios,
loading with total MCC and lighting load reset was calculated. This revision also
consolidates the Small Break LOCA no Spray Required (RCS temperature >
350 Deg. - F) and Small Break LOCA no Spray Required (RCS temperature <
350 Deg. - F) into one Small Break LOCA accident scenario.
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RECORD OF REVISION 

Initial issue. Determined bus loading with no load management. 

Calculated the loading using maximum brake horsepower requirements 
and temporary load management per TOP~67, Rev. 2 

Recalculated the maximum brake horsepower loading requirements. 

otolrTnil"lOri the 480V Buses and EDGs loading based on the 
Emergency Operating Procedures (EOP). The EOPs were revised to 
incorporate load management to prevent overcurrent tripping of the 
480V buses main supply breaker and subsequent lockout of its associated EDG 
breaker (and for EDG 31 tie breaker 2AT 3A). This revision also calculated bus 
loadings with Off·Site Power available and EDG loading for loss of Off·Site 
Power for each of the accident scenarios. The EDG loading was included in 
revision 3 because the EOPs had been revised to include both EDG (kW) and 
480V, 6.9 kV equivalent bus (amps) loading values in the same procedures. 

Incorporated plant modifications, updated loading, incorporated instrument 
accuracies in load monitoring tables, deleted Loss of Secondary Heat Sink 
scenario, incorporated 480V PIP outage modifications and revised attached 
loading tables as per revised EOPs. 

Incorporated latest revisions to the plant modifications (ROS), and 
revised load data as summarized in Appendix A.13. 

Incorporated the latest revision to the EOPs (this was an extensive revision 
generated by an engineering I operations review), plant modifications (R09) and 
the effect of frequency variation on EDG loading. A major revision was made to 
all the Accident Loading Step Descriptions and a summary of the loads running 
at end of each scenario was added. For each of the accident scenarios, 
loading with total MeC and lighting load reset was calculated. This revision also 
consolidates the Small Break LOCA no Spray Required (ReS temperature> 
350 Deg. - F) and Small Break LOCA no Spray Required (ReS temperature < 
350 into one Small Break LOCA accident scenario. 



Major revision to EOPs generated by the implementation of Rev. 1C of the
WOG ERGs, has resulted in a general revision of all the scenarios. E-O
Accident not Identified and Steam Generator Tube Rupture (with phase B
isolation) scenarios are not creditable DBAs and have been deleted from the

7 calculation see Attachment 1. This revision has also incorporated the use of
Containment Recirculation Switches RS-2, RS-4, RS-7 and plant
modifications that resulted in load changes. Appendixes E, F and G have
been added to the calculation.

Incorporated the latest revision to EOPs and the latest revisions of
calculations IP-CALC-04-00809 Rev.2 "Brake Horsepower Values Related to

8 Certain Pumps and Fans for EDG Electrical Loading" and IP-CALC-ED-00201
Rev.2 "480V Buses 2A, 3A, 5A and 6A Non-Accident Loading".

Major revision to EOPs generated by the implementation of Rev. 1 C of the 
WOG ERGs, has resulted in a general revision of all the scenarios. E-O 
Accident not Identified and Steam Generator Tube Rupture (with phase B 
isolation) scenarios are not creditable DBAs and have been deleted from the 

7 calculation see Attachment 1. This revision has also incorporated the use of 
Containment Recirculation Switches RS-2, RS-4, RS-7 and plant 
modifications that resulted in load changes. Appendixes E, F and G have 
been added to the calculation. 

Incorporated the latest revision to EOPs and the latest revisions of 
calculations IP-CALC-04-00809 Rev.2 "Brake Horsepower Values Related to 

8 Certain Pumps and Fans for EDG Electrical Loading" and IP-CALC-ED-00201 
Rev.2 "480V Buses 2A, 3A, SA and 6A Non-Accident Loading". 
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1.0 OBJECTIVE

The objective of this calculation is to determine the "worst case" loadings for 480V Safety Buses 2A, 3A,
5A, and 6A, and Emergency Diesel Generators (EDG) 31, 32 and 33, during Design Basis Accidents
(DBA).

2.0 DESIGN BASIS/ASSUMPTIONS

I. The Design Basis Accidents (DBA) identified below are evaluated in this calculation for loading
on the 480V Safety Buses and the Emergency Diesel Generators as per the Emergency Operating
Procedures operator actions. The loading is calculated with Off-Site Power available, Off-Site
Power available with loss of a Bus, loss of Off-Site Power (Loop), and Loop with loss of a Bus.

Large Break LOCA (RCS Pressure < 325 psi)

Small Break LOCA

Small Break LOCA with Phase B Isolation (Containment Spray Required)

Steam Break with Phase B Isolation (Containment Spray Required)

Steam Break

Inadvertent Safety Injection (SI) with Phase B Isolation (Containment Spray Required)

Inadvertent SI

Steam Generator Tube Rupture

1.0 
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Subject : 480V Bus 2A 3A. SA. and 6A and EOG's 31, 32 and 33 Accjdent Loading 

OBJECTIVE 

The objective of this calculation is to determine the "worst case" loadings for 480V Safety Buses 2A, 3A, 
SA. and 6A, and Emergency Diesel Generators (EDG) 31, 32 and 33, during Design Basis Accidents 
(DBA); 

2.0 DESIGN BASIS/ASSUMPTIONS 

1. The Design Basis Accidents (DBA) identified below are evaluated in this calculation for loading 
on the 480V Safety Buses and the Emergency Diesel Generators as per the Emergency Operating 
Procedures operator actions. The loading is calculated with Off-Site Power available, Off-Site 
Power available with loss of a Bus, loss of Off-Site Power (Loop), and Loop with loss of a Bus. 

Large Break LOCA (RCS Pressure < 325 psi) 

Small Break: LOCA 

Small Break: LOCA with Phase B Isolation (Containment Spray Required) 

Steam Break with Phase B Isolation (Containment Spray Required) 

Steam Break 

Inadvertent Safety Injection (SI) with Phase B Isolation (Containment Spray Required) 

Inadvertent SI 

Steam Generator Tube Rupture 
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued)

2. For the Design Basis Accidents identified in this calculation, one or more of the following 480V
Safety Bus alignments are postulated.

* All 480V Safety Buses are available and powered from off-site.

" Off-Site Power available, Station Service Transformer (SST) No. 3 is lost (i.e. loss of voltage
on 480V Bus 3A), 480V Bus Tie Breaker 2AT3A auto closes and a subsequent safety
injection occurs. Because of the auto closure of Bus Tie Breaker 2AT3A, this alignment
produces the worst case loading when a single failure is postulated.

* Loss of Off-Site Power (LOOP), Bus Tie Breaker 2AT3A automatically closes to power Bus
3A from EDG 31, via Bus 2A (480V Bus 2A/3A is considered one safety bus).

3. This calculation is based on the assumptions of a single active failure of an entire safeguards
BUS/EDG and that one Component Cooling Water Pump (CCWP) and one Non-Essential Service
Water Pump (NESWP) may be out of service. The loss of one of the station service transformers is
not a bounding condition since the associated EDG would automatically assume the bus loading in
the event of a station service transformer failure. Also. the station service transformers are Non-
Category I, so loss of a station service transformer cannot be considered as a single failure.

4. In order to determine the worst case bus current (Amp) loadings, the current values for the accident
scenarios (with Off-Site Power available) have been calculated for a minimum degraded bus
voltage of 444 Volts. Below this 444 Volts level, the 480V Safeguard Bus undervoltage alarm is
actuated (Ref. 2) the associated station service transformer feeder breaker will be manually tripped
and the bus will be automatically fed from its respective diesel generator. This measure (via Ref.
2) ensures that the degraded voltage condition will not result in overcurrent tripping of SS XFMR
feeder breakers and subsequent lockout of EDG breakers and Bus Tie Breaker 2AT3A.

5. Emergency Diesel Generator Ratings. (Ref. Sections 4.0, 3-(12) and 5-(9))

Continuous = 1750kW
2000 Hour = Peak 1950kW
2 Hour = 1950 kW
½ Hour = 2000kW

Maximum Non Warranted 2 Hour is 2250kW
Stall Rating is 2385kW
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued) 

2, For the Design Basis Accidents identified in this calculation. one or more of the following 480V 
Safety Bus alignments are postulated. 

• All 480V Safety Buses are available and powered from off-site. 

• Off-Site Power available, Station Service Transformer (SST) No.3 is lost (i.e. loss of voltage 
on 480V Bus 3A). 480V Bus Tie Breaker 2AT3A auto closes and a subsequent safety 
injection occurs. Because of the auto closure of Bus Tie Breaker 2AT3A. this alignment 
produces the worst case loading when a single failure is postulated. 

• Loss of Off-Site Power (LOOP), Bus Tie Breaker 2AT3A automatically closes to power Bus 
3A from EDG 31. via Bus 2A (480V Bus 2A13A is considered one safety bus). 

3. This calculation is based on the assumptions of a single active failure of an entire safeguards 
BUS/EOG and that one Component Cooling Water Pump (CCWP) and one Non-Essential Service 
Water Pump (NESWP) may be out of service. The loss of one of the station service transformers is 
not a bounding condition since the associated EDG would automatically assume the bus loading in 
the event of a station service transformer failure. Also. the station service transformers are Non
Category I, so loss of a station service transformer cannot be considered as a single failure. 

4. In order to determine the worst case bus current (Amp) loadings, the current values for the accident 
scenarios (with Off-Site Power available) have been calculated for a minimum degraded bus 
voltage of 444 Volts. Below this 444 Volts level, the 480V Safegua,rd Bus undervoltage alarm is 
actuated (Ref. 2) the associated station service transformer feeder breaker will be manually tripped 
and the bus will be automatically fed from its respective diesel generator. This measure (via Ref. 
2) ensures that the degraded voltage condition will not result in overcurrent tripping of SS XFMR 
feeder breakers and subsequent lockout of EOG breakers and Bus Tie Breaker 2AT3A. 

5. Emergency Diesel Generator Ratings. (Ref. Sections 4.0, 3-( 12) and 5-(9») 

Continuous 
2000 Hour 
2 Hour 
'n Hour 

= 
= 
= 
= 

I. 750kW 
Peak 1950kW 
1950kW 
2000kW 

Maximum Non Warranted 2 Hour is 2250kW 
Stall Rating is 2385kW 
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued)

6. All accident scenarios loadings are based on the sequential execution of Emergency Operating
Procedures (EOPs) in response to the DBAs postulated in this calculation. The latest revisions of
the following EOPs are utilized in the analysis.

GENERIC FOLDOUT PAGE

RO- I

E-0

E-I

E-2

E-3

ES-I.1

ES- 1.2

ES-1.3

ES- 1.4

ES-3.1

SOP-EL- 15

SOP-RHR-I

BOP Operator Actions During Use of EOPs

Reactor Trip or Safety Injection

Loss of Reactor or Secondary Coolant

Faulted Steam Generator Isolation

Steam Generator Tube Rupture

St Termination

Post LOCA Cooldown and Depressurization

Transfer to Cold Leg Recirculation

Transfer to Hot Leg Recirculation

Post - SGTR Cooldown using Backfill

Operation of Non-Safeguards Equipment
During Use of EOPs

Residual Heat Removal System

7. In Revision 0 of this calculation, since the NYPA Emergency Operating Procedures (EOPs) for a
Safety Injection (SI) did not provide any load management instructions when Off-Site Power is
available, whenever a load may have been energized on a particular bus per the NYPA EOPs, it
was assumed to be energized on that bus at all times. This resulted in extremely conservative Bus
loading. Subsequent revisions and specifically revision 7 of this calculation recalculated the
loadings actual operator actions provided by the procedures in effect at the time.
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued) 

6. All accident scenarios loadings are based on the sequential execution of Emergency Operating 
Procedures (EOPs) in response to the DBAs postulated in this calculation. The latest revisions of 
the following EOPs are utilized in the analysis. 

GENERIC FOLDOUT PAGE 

RO-I 

E-O 

E-l 

E-2 

E-3 

ES-I.l 

ES-1.2 

ES-l.3 

ES-I.4 

ES-3.1 

SOP-EL-IS 

SOP-RHR-I 

BOP Operator Actions During Use of EOPs 

Reactor Trip or Safety Injection 

Loss of Reactor or Secondary Coolant 

Faulted Steam Generator Isolation 

Steam Generator Tube Rupture 

SI Termination 

Post LOCA Cooldown and Depressurization 

Transfer to Cold Leg Recirculation 

Transfer to Hot Leg Recirculation 

Post - SGTR Cooldown using Backfill 

Operation of Non-Safeguards Equipment 
During Use of EOPs 

Residual Heat Removal System 

7. In Revision 0 of this calculation, since the NYPA Emergency Operating Procedures (EOPs) for a 
Safety Injection (SI) did not provide any load management instructions when Off·Site Power is 
available, whenever aload may have been energized on a particular bus per the NYPA EOPs, it 
was assumed to be energized on that bus at all times. This resulted in extremely conservative Bus 
loading. Subsequent revisions and specifically revision 7 of this calculation recalculated the 
loadings actual operator actions provided by the procedures in effect at the time. 
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued)

8. In all accident scenarios postulated, if Buses 2A and 3A are tied together via Breaker 2AT3A
when MCCs are reset it is as per SOP-EL- 15. This procedure requires the operators to manually
open all disconnect switches, except for required loads, prior to resetting MCC's loads. Lighting
reset is not required since Control Room lighting is now relocated to MCC 36C which remains
energized.

9. In all scenarios where MCC/lighting and Pressurizer Heaters resets occur, the reset is as per SOP-
EL- IS.

10. Motor loading data was derived using calculated brake horse powers as determined by Calculation
No. IP3-CALC-ED-00293 Rev. 0 entitled "Brake Horsepower Requirements of Safety Related
Pumps and Fans" and IP3-CALC-MULT-00365 Rev. 0 entitled "BHP Requirements of Pumps and
Fans", except where otherwise indicated. Power factors and efficiencies for motor loads were
obtained from manufacturer's motor data sheets unless otherwise noted. If manufacturer's data was
unavailable, a power factor (pf) of 0.85 and an efficiency (eff) of 0.90 was assumed for motor
loads for conservatism.

11. Maximum run time for Containment Spray Pump (CSP) is 30 minutes as per NSE-99-03-075
ADMIN, Rev.0. Battery Chargers 31, 32 and 34 are reset per EOP (RO-l-15).

12. 480V Safeguards Buses 2A, 3A, 5A and 6A are rated at 3200 Amps continuous. However, the bus
supply breakers from the Station Service Transformers are set to trip at 4000 Amps. The breaker
trip devices (Amptectors) have a 10 percent pickup tolerance band. Therefore, the supply
breakers could trip at a minimum of 3600 Amps. An engineering analysis has been performed to
verify that the 480V buses, supply breakers and SS XFMRs can sustain peak loadings of up to
3600 Amps (Ref. IP3-CALC-ED-00300, 301 and 302). If a bus supply breaker were to trip on
overcurrent, then the associated EDG breaker would be locked out, preventing the EDG from
automatically powering the de-energized safeguards bus, until the bus lockout can be manually
reset.

13. In order to prevent unnecessary overloading of one 480V Bus or EDG, the operators are instructed
to start a load on the lightest loaded Bus/EDG and to reduce load on the heaviest loaded Bus/EDG.

14. Inaccuracies of alarms and meters are not being justified in this calculation, since this is not a
setpoint calculation. Calculation 1P3-CALC-ED-00297, Rev.2 titled "480 Volt Buses 2A, 3A, 5A
and 6A Degraded Voltage Relay Setpoint Calculation", addresses the adequacy of the under
voltage alarm relay setpoints and voltmeters used for monitoring 480 volt bus voltages.
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued) 

8, In all accident scenarios postulated, if Buses 2A and 3A are tied together via Breaker 2AT3A 
when MCCs are reset it is as per SOP-EL-IS. This procedure requires the operators to manually 
open all disconnect switChes, except for required loads, prior to resetting MCC's loads. Lighting 
reset is not required since Control Room lighting is now relocated to MCC 36C which remains 
energized. 

9. In all scenarios where MCCllighting and Pressurizer Heaters resets occur, the reset is as per SOP
EL-IS. 

10. Motor loading data was derived using calculated brake horse powers as determined by Calculation 
No. IP3-CALC-ED-00293 Rev. 0 entitled "Brake Horsepower Requirements of Safety Related 
Pumps and Fans" and IP3-CALC-MULT-00365 Rev. 0 entitled "BHP Requirements of Pumps and 
Fans", except where otherwise indicated. Power factors and efficiencies for motor loads were 
obtained from manufacturer's motor data sheets unless otherwise noted. If manufacturer's data was 
unavailable, a power factor (pf) of 0.8S and an efficiency (eft) of 0.90 was assumed for motor 
loads for conservatism. 

II. Maximum run time for Containment Spray Pump (CSP) is 30 minutes as per NSE-99-03-075 
ADMIN, Rev.O. Battery Chargers 31, 32 and 34 are reset per EOP (RO-I-IS). 

12. 480V Safeguards Buses 2A, 3A, SA and 6A are rated at 3200 Amps continuous. However. the bus 
supply breakers from the Station Service Transformers are set to trip at 4000 Amps. The breaker 
trip devices (Amptectors) have ~ 10 percent pickup tolerance band. Therefore. the supply 
breakers could trip at a minimum of 3600 Amps. An engineering analysis has been performed to 
verify that the 480V buses, supply breakers and SS XFMRs can sustain peak loadings of up to 
3600 Amps (Ref. IP3-CALC-ED-00300, 30 I and 302). If a bus supply breaker were to trip on 
overcurrent, then the associated Eoo breaker would be locked out, preventing the EDG from 
automatically powering the de-energized safeguards bus, until the bus lockout can be manually 
reset 

13. In order to prevent unnecessary overloading of one 480V Bus or EDG, the operators are instructed 
to start a load on the lightest loaded Bus/EDG and to reduce load on the heaviest loaded BusIEDG. 

14. Inaccuracies of alarms and meters are not being justified in this calculation, since this is not a 
setpoint calculation. Calculation IP3-CALC-ED-00297. Rev.2 titled "480 Volt Buses 2A, 3A, SA 
and 6A Degraded Voltage Relay Setpoint Calculation", addresses the adequacy of the under 
voltage alarm relay setpoints and voltmeters used for monitoring 480 volt bus voltages. 
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Subject': 480V Bus 2A, 3A. 5A, and 6A and EDG's 31. 32 and 33 Accident Loading

2.0 DESIGN BASIS/ASSUMPTIONS (Continued)

15. Current values for 480V bus loadings for scenarios with Off-Site Power available, are calculated as
follows:

Current (Amps) = kVA x 1000
Voltage x 1.73

16. For 6.9kV ammeter amperage the following calculation is used in converting from 480V amps:

Equiv. 6.9kV Current = (Load Current on 480V Bus) (480V ) (1.02)
(6900V)

where 1.02 is the correction factor for inaccuracies in the current monitoring loop, (See IP3-
CALC-ED-00285, Rev. 1).

17. In order to account for cable losses, the voltage used in calculating current loading is the terminal
voltage at the loads. This terminal voltage was determined by subtracting typical calculated
voltage drops, where available (Ref. Document No. SS-4- 10, Rev. I entitled "1991 Update of IP3
Degraded Grid Voltage Studies"), from the minimum degraded bus voltage of 444 Volts. Based on
the 1997 update of the IP3 Degraded Grid Voltage Study, the voltage variations from the original
study are minor and will have no impact on the conclusion of this calculation. See Appendix G for
comparison between the two studies.

18. The Emergency Diesel Generators (EDGs) governor maintains a frequency of 60HZ as
demonstrated by plant procedures (SOP-EL-I and IC-PC-I-3 1, 32 and 33). For postulated failure
of the EDGs to maintain a 60HZ frequency see Section 7 of this calculation.

19. The only motor operated valves (MOVs) actuated during the DBA are located on MCCs 36A and
36B (see Appendix F for valve list). The valves of consequence to loading are those that are SI
automatically actuated. The worst case maximum stroke time for any of the automatic actuated
MOVs is less than 4 minutes; therefore the load generated is transient in nature occurring during
the first few minutes of an SI actuation when loading is at a minimum. For this reason MOV loads
are not accounted for as part of the MCC load.

20. Only worst case peak and steady state loading scenarios are considered for cable loss calculations.

21. In this analysis, the EOP response paths postulated in the accident scenario calculations are the
ones that will result in worst case loading.
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued) 

15. Current values for 480V bus loadings for scenarios with Off-Site Power available, are calculated as 
follows: 

Current (Amps) = kV A x 1000 
Voltage x 1.73 

16. For 6.9kV ammeter amperage the following calculation is used in converting from 480V amps: 

Equiv. 6.9kV Current = (Load Current on 480V Bus) (480V ) (1.02) 
(6900V) 

where 1.02 is the correction factor for inaccuracies in the current monitoring loop. (See IP3-
CALC-ED-00285. Rev. I). 

17. In order to account for cable losses, the voltage used in calculating current loading is the terminal 
voltage at the loads. This terminal voltage was determined by subtracting typical calculated 
voltage drops, where available (Ref. Document No. SS-4-LO, Rev. I entitled" 1991 Update of IP3 
Degraded Grid Voltage Studies"), from the minimum degraded bus voltage of 444 Volts. Based on 
the 1997 update of the IP3 Degraded Grid Voltage Study, the voltage variations from the original 
study are minor and will have no impact on the conclusion of this calculation. See Appendix G for 
comparison between the two studies. 

18. The Emergency Diesel Generators (EOOs) governor maintains a frequency of 60HZ as 
demonstrated by plant procedures (SOP-EL-I and IC-PC-I-31, 32 and 33). For postulated failure 
of the EDGs to maintain a 60HZ frequency see Section 7 of this calculation. 

19. The only motor operated valves (MOVs) actuated during the DBA are located on MCCs 36A and 
36B (see Appendix F for valve list). The valves of consequence to loading are those that are SI 
automatically actuated. The worst case maximum stroke time for any of the automatic actuated 
MOVs is less than 4 minutes; therefore the load generated is transient in nature occurring during 
the first few minutes of an SI actuation when loading is at a minimum. For this reason MOV loads 
are not accounted for a'i part of the MCC load. 

20. Only worst case peak and steady state loading scenarios are considered for cable loss calculations. 

21. In this analysis, the EOP response paths postulated in the accident scenario calculations are the 
ones that will result in worst case loading. 
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued)

22. Equipment load arrangements on the buses are as follows.

Description Bus 5A Bus 2A/3A Bus 6A
EDG 33 EDG 31 EDG 32

Aux. FW Pumps (AFWP) 31 33

Component Cooling Water Pumps (CCWP) 31 32 33

Charging Pumps 31 32 33

Containment Recirc. Pumps (CRP) 31 32

Containment Spray Pumps (CSP) 31 32

Essential Service Water Pumps (ESWP)* 34 35 36

Non-Essential Service Water Pumps (NESWP)* 31 32 33

Safety Injection Pumps 31 32 33

RHR Pumps 31 32

Fan Cooler Units (FCU) 31,33 32, 34 35

Pressurizer Heater Group 33 31,32 Control

PAB Fans 31 32

MCCs (Never Stripped) 36A. 36E, 36C, 36B,36D,
(Reset During Scenarios) 38, 39. 32,33, 34,35 37
(Stripped during a SI with LOOP, 311 31,21.0
not reset in any scenarios.)

* Switch 43/SW on control room panel SB IF is used for selecting the essential header. Placing the switch

in position 4, 5, 6 selects service water pumps 34, 35 and 36 as the Essential Service Water Pumps and
pumps 31, 32 and 33 as Non-Essential Service Water pumps. This calculation assumes the 43/SW switch

is in position 4, 5, 6.
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2.0 DESIGN BASIS/ASSUMPTIONS (Continued) 

22. Equipment load arrangements on the buses are as follows. 

Description 

Aux. FW Pumps (AFWP) 

Component Cooling Water Pumps (CCWP) 

Charging Pumps 

Containment Recirc. Pumps (CRP) 

Containment Spray Pumps (CSP) 

Essential Service Water Pumps (ESWP)* 

Non-Essential Service Water Pumps (NESWP)* 

Safety Injection Pumps 

RHRPumps 

Fan Cooler Units (FCU) 

Pressurizer Heater Group 

PAB Fans 

MCCs (Never Stripped) 
(Reset During Scenarios) 
(Stripped during a SI with LOOP, 
not reset in any scenarios.) 

Bus5A 
EDG33 

31 

31 

31 

31 

34 

31 

31 

31,33 

33 

36A.36E, 
38,39. 
311 

Bus 2A/3A 
EDG31 

31 

32 

32 

35 

32 

32 

31 

32,34 

31,32 

31 

36C, 
32,33, 34,35 
31,210 

Bus6A 
EDG32 

33 

33 

33 

32 

32 

36 

33 

33 

32 

35 

Control 

32 

36B,36D, 
37 

* Switch 43/SW on control room panel S8 IF is used for selecting the essential header. Placing the switch 
in position 4,5,6 selects service water pumps 34, 35 and 36 as the Essential Service Water Pumps and 
pumps 31,32 and 33 as Non-Essential Service Water pumps. This calculation assumes the 43/SW switch 
is in position 4, 5, 6. 
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3.0 SUMMARY/CONCLUSIONS

SUMMARY:

Based on the analysis of each accident and the loading shown in the Loading Summary (see Section 8.0) the
following summation and conclusions are arrived at.

OFF SITE POWER AVAILABLE

Worst Case Accident Scenarios Peak & Steady State Peak & Steady State
Loading Loading .
(With Degraded Grid (With Normal Voltage -
Voltage - 444V) 480V)

Peak Load* Bus 2A/3A Bus 2A/3A
3436 amps 3436 x 444

480
Large Break LOCA = 3178.3 amps

Bus 2A and 3A tied. Bus 5A not

available.

Steady State** Bus 5A Bus 5A
3126 amps 3126 x 444

Large Break LOCA 480

Bus 2A and 3A tied. Bus 6A not 2891.6 amps

available.

* In all the accident scenarios where Off-Site Power is available, (normal plant configuration - no degraded

voltage condition), the highest load reached was 3178.3 amps on Buses 2A/3A for a Large Break LOCA
accident. This load is a peak load, and at the end of the scenario the Bus loading is 2550.2 amps (2757
amps under degraded voltage conditions).

** In all the accident scenarios where Off-Site Power is available, (normal plant configuration - no
degraded grid voltage condition), the highest steady state load reached 2891.6 amps (3126 amps under
degraded grid voltage conditions) on Bus 5A for a Large Break LOCA accident.
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3.0 SUMMARY/CONCLUSIONS 

SUMMARY: 

Based on the analysis of each accident and the loading shown in the Loading Summary (see Section 8.0) the 
following summation and conclusions are arrived at. 

OFF SITE POWER AV An.ABLE 

Worst Case Accident Scenarios Peak & Steady State 
Loading 
(With Degraded Grid 
Voltage· 444V) 

Peak Load· Bus 2A13A 
3436 amps 

Large Break LOCA 
Bus 2A and 3A tied. Bus SA not 
available. 

Steady State·· Bus 5A 
3126 amps 

Large Break LOCA 
Bus 2A and 3A tied. Bus 6A not 
available. 

Peak & Steady State 
Loading 
(With Normal Voltage-
480V) 

Bus 2A13A 
3436 x 444 

480 
= 3178.3 amps 

Bus5A 
3126 x 444 

480 
= 2891.6 amps 

* In all the accident scenarios where Off-Site Power is available, (normal plant configuration - no degraded 
voltage condition), the highest load reached was 3178.3 amps on Buses 2N3A for a Large Break LOeA 
accident. This load is a peak load. and at the end of the scenario the Bus loading is 2550.2 amps (2757 
amps under degraded voltage conditions). 

** In all th~ accident scenarios where Off-Site Power is available, (normal plant configuration - no 
degraded grid voltage condition). the highest steady state load reached 2891.6 amps (3126 amps under 
degraded grid voltage conditions) on Bus 5A for a Large Break LOCA accident. 
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3.0 SUMMARY/CONCLUSIONS (Continued)

LOSS OF OFF SITE POWER (LOOP)

Worst Case Accident Scenarios Peak Loading on EDGs Steady State Loading on

EDGs

Peak Load* EDG 32 (Bus 6A)

(At the end of this scenario

Large Break LOCA 1895.6 kW the loading on EDG 32 is

EDO 31 (Bus 2A/3A) not down to 1580 kW)

available.

Steady State** EDG 33 (Bus 5A) EDO 33 (Bus 5A)

Large Break LOCA (Peak loading never 1674.7 kW

EDG 32 (Bus 6A) not available, exceeds 1950 kW)

* The Worst Case Peak loading during a LOOP occurs on EDO 32 for a Large Break LOCA with

loss of EDG 31 (Bus 2A/3A). This accident results in a peak load of 1895.6 kW (1873.5 kW plus
cable losses of 22.1 kW, Ref. Appendix E- 1). This loading on the EDG lasts for less than 30
minutes. The time is validated in NSE 99-3-075 Rev.0 section 4.2.20, which states that the
duration of possible spray operation is limited by the inventory in the RWST (60,000 gallons). A
single Containment Spray Pump (CSP) would deliver that inventory in less than 30 minutes.
During this scenario both CSPs start about ! minute after the LOOP. Loading on EDO 32 drops to
862 kW before the last CSP is stopped therefore EDO 32 was operating at 1895.6 kW for less than
30 minutes which is within the EDO's 2 hour 1950 kW design rating. At the end of the scenario,
EDO 32 is at a steady state load of 1580 kWM

** The Worst Case Steady state loading occurs on EDO 33 during a Large Break LOCA with loss
of EDO 32 (Bus 6A). This scenario results in a steady state continuous load of 1674.7 kW (1651.6
plus cable losses of 23.1 kW, Ref. Appendix E-2) on EDG 33,
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3.0 SUMMARY/CONCLUSIONS (Continued) 

LOSS OF OFF SITE POWER (LOOP) 

Worst Case Accident Scenarios Peak Loading on EDGs 

Peak Load* 

Large Break LOCA 
EDG 31 (Bus 2N3A) not 
available. 

Steady State"'''' 

Large Break LOCA 

EDG 32 (Bus 6A) not available. 

EDG 32 (Bus 6A) 

1895.6kW 

EDG 33 (Bus 5A) 

(Peak loading never· 
exceeds 1950 kW) 

Steady State Loading on 
EDGs 

(At the end of this scenario 
the loading on EDG 32 is 
down to 1580 kW) 

EDG 33 (Bus SA) 

1674.7kW 

* The Worst Case Peak loading during a LOOP occurs on EOO 32 for a Large Break LOCA with 
loss of EDG 31 (Bus 2N3A). This accident resull~ in a peak load of 1895.6 kW (1873.5 kW plus 
cable losses of22.1 kW, Ref. Appendix E-I). This loading on the EDG lasts for less than 30 
minutes. The time is validated in NSE 99-3-075 Rev.O section 4.2.20, which states that the 
duration of possible spray operation is limited by the inventory in the RWST (60,000 gallons). A 
single Containment Spray Pump (CSP) would deliver that inventory in less than 30 minutes. 
During this scenario both CSPs start about I minute after the LOOP. Loading on EDG 32 drops to 
862 kW before the last CSP is stopped therefore EDG 32 was operating at 1895.6 kW for less than 
30 minutes which is within the EOO's 2 hour 1950 kW design rating. At the end of the scenario, 
EOO 32 is at a steady state load of 1580 kW. 

** The Worst Case Steady state loading occurs on EDG 33 during a Large Break LOCA with loss 
of EOO 32 (Bus 6A). This scenario results in a steady state continuous load of 1674.7 kW (1651.6 
plus cable losses of 23.1 kW, Ref. Appendix E-2) on EDG 33. 
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3.0 SUMMARY/CONCLUSIONS (Continued)

CONCLUSION

* Single Failure:

Where single failure of entire Bus or EDG is assumed no overloading conditions exist during the
final manual recovery phase of any accident scenario. In all the scenarios analyzed where a
Bus/EDG failure is not postulated, a single failure of any piece of equipment (such as a FCU or
AWFP) will not result in an overload condition on any Bus or EDG.

* Effect of Generator Frequency Variation on EDG Loading:

For the two bounding cases identified above an analysis was performed in Section 7.0 of this
calculation to determine what effect a frequency deviation on the EDGs would have on loading.
In both cases, which happen to be beyond Design Basis (Double Failure), the EDG design ratings
were not exceeded.

* EDG Loading:

The Worst case EDG (32) loading of kW may reach 1915.15 kW if generator frequency
variation is considered. Even under this condition, EDG 32 would be within its design ratings. In
none of the accidents do any of the EDGs exceed the 1750 kW continuous rating after the two
hour steady state plant condition is reached.

* 480V Bus loading with Offsite power available:

Engineering calculations IP3-CALC-ED-00301, 00302 and IP3-NSE-93-3-427, Rev.0 have
determined that the 480V Buses, supply breakers and station service transformer can function
properly for a continuous load of 3600 amps up to 4 hours. This evaluation of bus, supply breaker
and transformer overload capabilities has also shown that the buses, breakers and transformers
can withstand a peak load of 4400 Amps for 5 minutes.

Worst case peak loading (3436 Amps) occurs based on the most conservative assumptions.
Station Service Transformer No.3 is lost resulting in Buses 2A & 3A being tied with loss of Bus
6A (single failure) and Bus 5A is at a degraded voltage of 444 Volts (double failure). This
bounding case does not exceed the Bus supply breaker minimum overcurrent trip pickup values of
3600 Amps. Therefore, this potential but highly unlikely overload condition will not result in
overcurrent tripping of the 480V Bus Supply Breakers and subsequent lockout of EDG Breakers
and Bus Tie Breaker 52/2AT3A.

3.0 
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SUMMARY/CONCLUSIONS (Continued) 

CQNCLUSION 

• Single Failure: 

Where single failure of entire Bus or EDG is assumed no overloading conditions exist during the 
final manual recovery phase of any accident scenario. In all the scenarios analyzed where a 
BuslEDG failure is not postulated, a single failure of any piece of equipment (such as a FCU or 
A WFP) will not result in an overload condition on any Bus or EDG. 

• Effect of Generator Frequency Variation on Eoo Loading: 

For the two bounding cases identitied above an analysis was performed in Section 7.0 of this 
calculation to determine what effect a frequency deviation on the EDGs would have on loading. 
In both cases, which happen to be beyond Design Basis (Double Failure), the Eoo design ratings 
were not exceeded. 

• Eoo Loading: 

The Worst case Eoo (32) loading of kW may reach 1915.15 kW if generator frequency 
variation is considered. Even under this condition, EDG 32 would be within its design ratings. In 
none ofthe accidents do any of the Eoos exceed the 1750 kW continuous rating after the two 
hour steady state plant condition is reached. 

• 480V Bus loading with Offsite power available: 

Engineering calculations IP3-CALC-ED-0030 1,00302 and IP3-NSE-93-3-427, Rev.O have 
determined that the 480V Buses, supply breakers and station service transformer can function 
properly for a continuous load of 3600 amps up to 4 hours. This evaluation of bus, supply breaker 
and transformer overload capabilities has also shown that the buses, breakers and transformers 
can withstand a peak load of 4400 Amps for 5 minutes. 

Worst case peak loading (3436 Amps) occurs based on the most conservative assumptions. 
Station Service Transformer No.3 is lost resulting in Buses 2A & 3A being tied with loss of Bus 
6A (single failure) and Bus SA is at a degraded voltage of 444 Volts (double failure). This 
bounding case does not exceed the Bus supply breaker minimum overcurrent trip pickup values of 
3600 Amps. Therefore, this potential but highly unlikely overload condition will not result in 
overcurrent tripping of the 480V Bus Supply Breakers and subsequent lockout of Eoo Breakers 
and Bus Tie Breaker 5212AT3A. 
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3.0 SUMMARY/CONCLUSIONS (Continued)

The conclusion of this calculation is that the latest revision to the EOPs and SOPs
maintains loading within the 480V Electrical Distribution System design loading
limits. The electrical distribution equipment will perform their required safety
functions during a Design Basis Accident. Section 8.0 clearly demonstrates this
conclusion.
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3.0 SUMMARY/CONCLUSIONS (Continued) 

The conclusion of this calculation is that the latest revision to the EOPs and SOPs 
maintains loading within the 480V Electrical Distribution System design loading 
limits. The electrical distribution equipment win perform their required safety 
functions during a Design Basis Accident. Section 8.0 clearly demonstrates this 
conclusion. 
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4.0 REFERENCES

1. Westinghouse Diesel Generator Final Load Study, dated June 5, 1989.

2. ARP-5, Rev. 21, Panel SBF-2 Safeguards.

3. NYPA Calculations/Studies:

(1) 1P3-CALC-MULT-00365, Rev. 0 BHP Requirements of Pumps and Fans.

(2) IP-CALC-04-00809, Rev. 2, Brake Horsepower Values Related to Certain Pumps and
Fans for EDG Electrical Loading.

(3) IP3-CALC-EL-00185, Rev. 2, Component Sizing-I25V DC-32 Battery, Charger, Panels
and Cables.

(4) IP3-CALC-EL-00184. Rev. 2, 31 Battery, Charger, Associated Panels and Cables
Component Sizing.

(5) IP3-CALC-EL-001 86, Rev. 3, 33 Battery, Charger, Associated Panels and Cables
Component Sizing and Voltage Drop Calculations.

(6) 1P3-CALC-EL-00187, Rev. i, Component Sizing -125V DC-34 Battery, Charger, Panels
and Cables.

(7) IP3-CALC-ED-00297, Rev. 2, 480 Volt Buses 2A, 3A, 5A and 6A Degraded Voltage
Relay Setpoint Calculation.

(8) 1P3-CALC-EL-0 1972, Rev. 0, 1997 Update of 1P3 Degraded Grid Voltage Study.

(9) IP3-CALC-ED-00201, Rev. 2, 480V Buses 2A, 3A, 5A and 6A Loading (Non-Accident).

(10) IP3-CALC-ED-00300 Rev. 1, 00301 Rev. I and 00302 Rev. 3,480V SWGR and
Transformer Calculation.

(11) UE&C Calculation 6604.346-6-PAB-001 Rev. 2, PAB Ventilation System Analysis
without the Supply Fan.

(12) 193-NSE-99-03-004, Rev. 0, EDGs Short-Term Capacity Rating Clarification.
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4.0 REFERENCES (Continued)

(13) IP3-CALC-ED-02960, Rev. 0, Utilization of Containment Recirculation Switches RS-2,
RS-4, and RS-7 in EOP ES- 1.3 for DBAs.

(14) IP3-ANAL-SI-02802, Rev. 0, D16-0169/Safety Injection /Recirculation Evaluation of
Recirculation Pump Amptector Setting Relative to Head /Flow Curve.

(15) IP3-NSE-99-3-075 ADMIN, Rev.0. Implementation of Rev. IC of the WOG ERGs.

4. NYPA Drawings:

(1) 617F644,Rev.28

(2) 932 1-F-30043, Rev. 46
SH. I of 2

(3) 9321-F-30043, Rev. 12
SH. 2 of 2

(4) 932 1-F-30053, Rev. 57

(5) 9321-F-30063, sht. I

Rev. 69, sht. 2 Rev. 7

(6) 932 1-LL-31173 Series

(7) 9321 -LL-31 t83 Series

(8) 500B971 Series

480V One Line Diagram

Single Line Diagram
480V Motor Control Centers SH. I

Single Line Diagram
480V Motor Control Centers SH. 2

Single Line Diagram
480V Motor Control Centers

Single Line Diagram
480V Motor Control Centers

Schematics - 480V SWGR 31

Schematics - 480V SWGR 32

Westinghouse Elementaries 480V
SWGR 31 and 32

Single Line Diagram
11 8V AC Instrument Buses

(9) 9321-F-39893, Rev. 22

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CALC-EQ-00207 Revision ..Jl 

Project: Electrical Load Study Page 13 
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4.0 REFERENCES (Continued) 

4. 

(13) IP3-CALC-ED-02960, Rev. 0, Utilization of Containment Recirculation Switches RS-2. 
RS-4. and RS-7 in EOP ES-I.3 for DBA!;. 

([4) IP3-ANAL-SI-02802. Rev. 0, D16-01691Safety Injection !Recirculation Evaluation of 
Recirculation Pump Amptector Setting Relative to Head !Flow Curve. 

(15) IP3-NSE-99-3-075 ADMIN. Rev.O, Implementation of Rev. Ie of the WOG ERGs. 

NYPA Drawings: 

(I) 6l7F644, Rev. 28 480V One Line Diagram 

(2) 9321-F-30043, Rev. 46 Single Line Diagram 
SH. I of2 480V Motor Control Centers SH. I 

(3) 9321-F-30043. Rev. 1.2 Single Line Diagram 
SH. 2of2 480V Motor Control Centers SH. 2 

(4) 9321-F-30053, Rev. 57 Single Line Diagram 
480V Motor Control Centers 

(5) 9321-F-30063, sht. 1 Single Line Diagram 
Rev. 69, sht. 2 Rev. 7 480V Motor Control Centers 

(6) 9321-LL-31173 Series Schematics - 480V SWGR 31 

(7) 9321-LL-3Il83 Series Schematics - 480V SWGR 32 

(8) 500B971 Series Westinghouse Elementaries 480V 
SWGR 31 and 32 

(9) 9321-F-39893, Rev. 22 Single Line Diagram 
118V AC Instrument Buses 
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Subject: 480V Bus 2A. 3A, 5A. and 6A and EDG's 31, 32 and 33 Accident Loadina

4.0 REFERENCES (Continued)

5. Industry Standards:

(1) ANSI/NEMA MG-I - 1978 (Rev. 1982) "Motors and Generators"

(2) Motor Data Sheets (Appendix A)

(3) GNB Technologies fax dated October 22, 1997 providing battery float current value.
(Appendix D)

(4) K.J Nelson (NYPA) - C. Reichert (Exide) telecom dated 2-3-1992. "Battery Charger
Efficiencies". (Appendix D)

(5) Letter from Worthington Corporation to UE&C confirming emergency diesel ratings,
dated December 24, 1968 (Appendix C)

5.0 AFFECTED SYSTEMS/COMPONENTS/DOCUMENTS

480V Buses 2A, 3A, 5A and 6A
Station Service Transformers 2, 3, 5 and 6
Emergency Diesel Generators 31, 32 and 33

4.0 
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REFERENCES (Continued) 

5. Industry Standards: 

(I) ANSIINEMA MG-I - 1978 (Rev. 1982) "Motors and Generators" 

(2) Motor Data Sheets (Appendix A) 

(3) GNB Technologies fax dated October 22, 1997 providing battery float current value. 
(Appendix D) 

(4) K.J Nelson (NYPA) - C. Reichert (Exide) telecom dated 2-3-1992. "Battery Charger 
Efficiencies". (Appendix D) 

(5) Letter from Worthington Corporation to UE&C confirming emergency diesel ratings, 
dated December 24, 1968 (Appendix C) 

5.0 AFFECTED SYSTEMS/COMPONENTSIDOCUMENTS 

480V Buses 2A, 3A, 5A and 6A 
Station Service Transformers 2, 3, 5 and 6 
Emergency Diesel Generators 31,32 and 33 

I 
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Subject: 480V Bufs 2A. 3A. 5A, and OA and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS

AUTO SI MCCs LOADS

MCC 36A LOAD SUMMARY (BUS 5A-EDG 33)

Load kW 1kYA hp~ Comments

31 Electrical Tunnel
Exhaust Fan (EL. 34')

31 CCR Air Conditioner

6.2 --- 7.5

1.2.4 --- 15.0

31 CCR A/C Fan 4.2

31 CCR A/C Filter Booster Fan 1.25

--- 5.0

1.5

--- 7.5

Lower Tunnel Fan;
Auto Restart on High Temp; IFB;
9321-LL-31263 sht 6

2-7.5hp Compressors; Auto Restart;
6FB; 9321-LL-31263 sht 9.

Auto Restart when Damper "D V"
opens; 6FB; 9321-LL-31263 sht 11.

Auto Start when Damper "Fl"
opens; 6FD; 932 1-LL-31263 sht 15

Upper Tunnel Fan;
Auto Restart on High Temp;
7FB; 9321-LL-31263, sht 6

0.5 hp (0.9kW) per strainer. Operates
5 minutes every 2hours when its SW
pump is running. (Due to the load
value and frequency operation, the
load generated is transient similar to
MOV operation.)

33 Electrical Tunnel,
Exhaust Fan (EL. 46')

SW Strainer 31, 33 & 35

6.2
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6.0 LOAD DATNCALCULATIQNS 

AUTO SI MCCs LOADS 

MCC 36A LOAD SUMMARY (BUS SA-EOO 33) 

31 Electrical Tunnel 
Exhaust Fan (EL. 34') 

31 CCR Air Conditioner 

31 CCRNCFan 

31 CCR NC Filter Booster Fan 

33 Electrical Tunnel, 
Exhaust Fan (EL. 46') 

SW Strainer 31, 33 & 35 

6.2 

12.4 

4.2 

1.25 

6.2 

7.5 

15.0 

5.0 

1.5 

7.S 

Comments 

Lower Tunnel Fan; 
Auto Restart on High Temp; IFB; 
9321-LL-31263 sht6 

2-7.5hp Compressors; Auto Restart; 
6FB; 9321-LL-31263 sht 9. 

Auto Restart when Damper "D I" 
opens; 6FB: 9321-LL-31263 sht II. 

Auto Start when Damper "Fl" 
opens: 6FD; 9321-LL-31263 sht 15 

Upper Tunnel Fan; 
Auto Restart on High Temp; 
7FB; 9321-LL-3l263, sht 6 

O.S hp (0.9kW) per strainer. Operates 
5 minutes every 2hours when its SW 
pump is running. (Due to the load 
value and frequency operation, the 
load generated is transient similar to 
MOVoperation.) 
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Subject: 480V Bus 2A. 3A, 5A. and 6A and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36A LOAD SUMMARY (BUS 5A-EDG 33) (Continued)

Load

Plant Vent Rad Monitor
R-27

Distribution Panel POH

kW kV__AA

--- 2.5 ---

5.76

Auto Restart 5 kVA
Transformer (Feeder); 8FKL
Load: 2.5 kVA

kW = 2.5 x 1.0
=2.5

Auto Restart 25 kVA Transformer
4-15 Amp Ckts. Used -
Assumed 80% Breaker Rating
932 1-LL-30412 Sht. 165
Load: 5.76kVA

kW = 5.76 x 1.0
= 5.76

Auto Starts on SI; 5RK;( 9321-05-
3307 sht 58) 500B971 sht 51

Comments

CCW Booster Pump 31

Rad. Monitors A/C Panel
(PAB EL. 55')

Boric Acid Heat Tracing
(Normal Feed)

4.2 5.0

7.5 Auto Restart
1 Exist + I New
Temp A/C Unit
(Ref. Temp Mod. No.
90-26110-12); 8 FKR

14.8 Auto Restart (Feeder); 6RF;
932 I-LL-30412 Sht. 152,
Sht. 153, Sht. 154 & Sht, 155
Total Load = 14,8kW

6.0 
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LOAD DATAI<;ALCULATIONS (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36A LOAD SUMMARY (BUS 5A-EDG 33) (Continued) 

Plant Vent Rad Monitor 
R-27 

Distribution Panel POH 

CCW Booster Pump 31 

Rad. Monitors AlC Panel 
(PAB EL. 55') 

Boric Acid Heal Tracing 
(Normal Feed) 

2.5 

5.76 

4.2 5.0 

7.5 

14.8 

CQmments 

Auto Restart 5 kV A 
Transformer (Feeder); 8FKL 
Load: 2.5 kV A 

kW = 2.5 x 1.0 
=2.5 

Auto Restart 25 kV A Transformer 
4-15 Amp Ckts. Used-
Assumed 80% Breaker Rating 
9321-LL-30412 Sht. 165 
Load: 5.76kV A 

kW = 5.76 x 1.0 
=5.76 

Auto Starts on SI; 5RK;( 9321-05-
3307 sht 58) 5OOB971 sht 51 

Auto Restart 
I Exist + I New 
Temp Ale Unit 
(Ref. Temp Mod. No. 
90-26110-12); 8 FKR 

Auto Restart (Feeder); 6RF; 
9321-LL-30412 Sht. 152, 
Sht. 153, Sht. 154 & Sht. ISS 
Total Load = 14.8kW 

i 
f 

I 
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Subject: 480V Bus 2A. 3A, 5A. and 6A and EDGs 31.32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO S1 MCCs LOADS (Continued)

MCC 36A LOAD SUMMARY (BUS 5A-EDG 33)(Continued)

Load kW kVA ti Comments

CCW Booster Pump 32

31 Boric Acid
Transfer Pump (BAST)

Control Building
Exhaust Fan 33

4.2 --- 5.0

--- Fast- 1512.4

Auto Start on SI; 7RB; (9321-05-
3307 R58) 500B971 sht 85,

Manual restart required; 7RH
Drawing No. 500B971
Sheet 53, Dual Speed

Auto Start on High Temp;
9RF, 9321-LL-31293 Sht. 4

Load: (00h1)(.746) = 9.8kVA

(.85pf)(.90eff)

kW = 9.8 x .85 = 8.33

--- 9.8 10.0

----------- ------------------------------------------- ----------------------------- ---------------------------- I -----

TOTALS: For Offsite Power Available

kVA = (2.5 + 5.76 + 9.8) kVA + (30.3 + 26.5 + 16.6)kW
.85*

= 104.4

For Loss of Offsite
Power (EDG)

89.9kW

Amp = 104.4 kVA = 138.4
ý3 x .4366 kV

(*Assumed pf of MCC 36A Loads)
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SUbJect: 480V Bus gA. 3A. SA. and 6A and EDG's 31. 32 and 33 Accident Loading 

6.0 LOAD DATA/CALCULATIONS (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36A LOAD SUMMARY (BUS 5A-EDG 33)(Continued) 

CCW Booster Pump 32 

31 Boric Acid 
Transfe~ Pump (BAST) 

Control Building 
Exhaust Fan 33 

4.2 

12.4 

9.8 

TOTALS: For Offsite Power Available 

5.0 

Fast-IS 

10.0 

kV A = (2.5 + 5.76 + 9.8) kV A + (30.3 + 26.5 + 16.6)kW 
.85* 

= 104.4 

Amp = 104.4 kVA = 138.4 
~3 x .4366 kV 

(*Assumed pf of MCC 36A Loads) 

Comments 

Auto Start on St 7RB; (9321-05-
3307 R58) 500B971 sht 85. 

Manual restart required; 7RH 
Drawing No. 500B971 
Sheet 53, Dual Speed 

Auto Start on High Temp; 
9RF, 9321-LL-31293 Sht. 4 

Load: ClOhp)(,746) = 9.8kVA 
(.85pf)(.90eff) 

kW = 9.8 x .85 = 8.33 

For Loss of Offsite 
Power (EDG) 

89.9kW 
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Subject: 480V Bus 2A. 3A. 5A. and 6A and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATAJCALCULATIONS (Continued)

AUTO SI MCCs LOADS(Continued)

MCC 36B LOAD SUMMARY (BUS 6A-EDG 32)

Load kW kVA ihp Comments

32 Electrical Tunnel
Exhaust Fan (EL. 34')

32 CCR Air Conditioner

6.2 --- 7.5

12.4 --- 15.0

32 CCR A/C Fan 4.2 --- 5.0

1.5

Lower Tunnel Fan
Auto Restart on High Temp; IFB;
9321-LL-31263 sht 3

2-7.5hp Compressors; Auto Restart;
6FB; 9321-LL-31263 sht 10.

Auto Restart when Damper "D2"
opens; 6FB; 9321-LL-31263, sht 13

Auto Starts when Damper "F2"
opens; 6FD; 932 1-LL-31263, sht
15A

0.5 hp (0.9kW) per strainer. Operates
5 minutes every 2hours when its SW
pump is running. (Due to the load
value and frequency operation, the
load generated is transient similar to
MOV operation.)

32 CCR A/C Filter Booster Fan 1.25

SW Strainers 32, 34 & 36

6.0 
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Subject: 480V Bus 2A. 3A, 5A, and SA and EOG's 31. 32 and 33 Accident Loading 

LOAD DATNCALCULATIONS (Continued) 

AUTO SI MCCs LOADS(Continued) 

MCC 36B LOAD SUMMARY <BUS 6A-EDG 32) 

32 Electrical Tunnel 
Exhaust Fan (EL, 34') 

32 CCR Air Conditioner 

32 CCRNC Fan 

32 CCR NC Filter Booster Fan 

SW Strainers 32, 34 & 36 

6.2 

12.4 

4,2 

1.25 

7.5 

15.0 

S.O 

1.5 

Comments 

Lower Tunnel Fan 
Auto Restart on High Temp; IFB; 
9321-LL-31263 sht 3 

2-7.5hp Compressors; Auto Restart; 
6FB; 9321-LL-31263 sht 10, 

Auto Restart when Damper "D2" 
opens; 6FB; 932 I-LL-3 1263, sht 13 

Auto Starts when Damper "F2" 
opens; 6FD; 932 I-LL-3 1263, sht 
lSA 

0.5 hp (O.9kW) per strainer. Operates 
5 minutes every 2hours when its SW 
pump is running. (Due to the load 

value and frequency operation, the 
load generated is transient similar to 
MOVoperation.) 
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Subject: 480V Bus 2A. 3A, 5A, and 6A and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36B LOAD SUMMARY (BUS 6A-EDG 32) (Continued)

Load kW kVA hp.. Comments

34 Electrical Tunnel
Exhaust Fan (EL. 46')

CCW Booster Pump 33

CCW Booster Pump 34

6.2

4.2

4.2

--- 7.5

5.0

--- 5.0

Upper Tunnel Fan;
Auto Restart on High Temp;
7FB; 9321-LL-31263, sht..7

Starts on SI;
5RK; (9321-05-03307 R58)
500B971 sht 51.

Starts on SI; 7RB; (9321-05-03307
R58) 500B971 sht 85.

Optional Manual Load
No Auto Start
(Ref. Mod. 91-03-098HR,
IP3-ECCF-004, Rev 0. Sht. 16 of 40)

H2 Recombiner 32 *75

* H2 Recombiner 32 is energized during the manual recovery stage.
(See Section 8)
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6.0 LOAD DATA/CALCUI.ATIONS (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36B LOAD SUMMARY (BUS 6A-EDG 32) (Continued) 

34 Electrical Tunnel 
Exhaust Fan (EL. 46') 

CCW Booster Pump 33 

CCW Booster Pump 34 

H2 Recombiner 32 

6.2 7.5 

4.2 5.0 

4.2 5.0 

*75 

* H2 Recombiner 32 is energized during the manual recovery stage. 
(See Section 8) 

Comments 

Upper Tunnel Fan; 
Auto Restart on High Temp; 
7FB: 9321-LL-31263, sht7 

Starts on SI; . 
5RK; (9321-05-03307 R58) 
500B971 sht 51. 

Starts on SI; 7RB; (9321-05-03307 
R58) 500B97 I sht 85. 

Optional Manual Load 
No Auto Start 
(Ref. Mod. 91-03-098HR, 
IP3-ECCF-004, Rev O. Sht. 16 of 40) 
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Subject: 480V Bus 2A. 3A. 5A, and 6A and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36B LOAD SUMMARY (BUS 6A-EDG 32) (Continued)

Load kW kYA hp1~ Comments

PA System --- 9.0

DIG Building Lighting
Lighting Panel 323

32 Boric Acid Transfer
(BAST)

21.26

Auto Restart
9kVA power supply; (Feeder); 6RBL
Load: 9kVA

kW = 9 x I
= 9.0

Auto Restart
30 kVA transformer
approximately 20.2kW
load; 9321-LL-30412 Sht. 35;
Feeder; 6RBR
kVA = 20.2/0.95 = 21.26

Manual Restart Required;
7RH; Drawing No. 500B971
Sht. 53

12.4 --- Fast- 15

TOTALS: For Offsite Power Available For Loss of Offsite Power (EDGI

kVA = (9 + 21.26)kVA + (24.1 + 14.6 + 12.4)kW
.85*

=90.3

Amps= 90.3 kVA = 119.2
'43 x .4383 kV

80.25 kW

(*Assumed pf of MCC 36B Loads)

6.0 
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Subject: 480V Bus 2A. 3A. SA. and SA and EOG's 31.32 and 33 Accident Loading 

LOAD DATA/CALCULATIONS (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36B LOAD SUMMARY (BUS 6A-EDG 32) (Continued) 

Load kW kVA 1m.. 

PASystem 9.0 

DIG Building Lighting 21.26 
Lighting Panel 323 

32 Boric Acid Transfer 12.4 Fast-IS 
(BAST) 

TOTALS: For Offsite Power Available 

kVA:;:: (9 + 21.26)kVA + (24.1 + 14.6 + 12.4)kW 
.85* 

=90.3 

Amps:;:: 90.3 kVA = 119.2 
"';3 x .4383 kV 

(* Assumed pf of MCC 36B Loads) 

Comments 

Auto Restart 
9kV A power supply; (Feeder); 6RBL 
Load: 9kVA 

kW =9x 1 
=9.0 

Auto Restart 
30 kVA transformer 
approximately 20.2kW 
load; 9321-LL-30412 Sht. 35; 
Feeder; 6RBR 
kV A = 20.2/0.95 :;:: 21.26 

Manual Restart Required; 
7RH; Drawing No. 500B971 
Sht. 53 

For Loss of Offsite Power CEoo) 

80.25 kW 
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6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36C LOAD SUMMARY (BUS 2A-EDG 31)

Load kW kVA - Comments

Battery Charger 33*** --- 9.7 (Feeder IBL)
Continuous load (DC AMP) =59.64
at Equalize (DC) Voltage = 139.8V
(Section 4, Ref. 3.5)

The battery is under normal
equilibrium conditions at the time of
loss of offsite power. Battery
Charger 33 is automatically
reset/energized, Therefore the battery
will see only a momentary (less than
I minute) loss of charging current
and subsequent discharge. Upon
reenergization of the MCC, the
charger will supply the DC load
current plus battery float charge
current. The battery float current
under these conditions is 0.25 AMP
(Section 4, Ref. 5.3).

Charger DC Amps =59.64+0.25
=59.89

kW Load(480)=59.89x(139,8 VDC)
( .91**)

=9.2 kW
kVA Load(480) =9.2/(.95*)=9.7kVA

*power factor 0.95 assumed
**eff. = .91 per Section 4, Ref. 5.4

*** Battery Charger 35 can be used in lieu of BC33 with
no change to loading on EDG 31 (Ref. I7P3-ECCF-728).
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6.0 LOAD DATAICALCULATIQN~ (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36C LOAD SUMMARY (BUS 2A-EDG 31) 

Battery Charger 33*** 9.7 

*** Battery Charger 35 can be used in lieu ofBC33 with 
no change to loading on EDG 31 (Ref. IP3-ECCF-728). 

Comments 

(Feeder lBL) 
Continuous load (DC AMP) =59.64 
at Equalize (DC) Voltage = \39.8V 
(Section 4, Ref. 3.5) 

The battery is under normal 
equilibrium conditions at the time of 
loss of offsite power. Battery 
Charger 33 is automatically 
reset/energized, Therefore the battery 
will see only a momentary (less than 
I minute) loss of charging current 
and subsequent discharge. Upon 
reenergization of the MCC, the 
charger will supply the DC load 
current plus battery float charge 
current. The battery tloat current 
under these conditions is 0.25 AMP 
(Section 4, Ref. 5.3). 

Charger DC Amps =59.64+0.25 
=59.89 

kW Load(480)=59.89x(l39.8 VDC) 
( .91 ** ) 

=9,2 kW 
kVA Load(480) =9,2f(.95*)=9.7kVA 

*power factor 0.95 assumed 
"''''eff. = .91 per Section 4, Ref. 5.4 
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6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36C LOAD SUMMARY (BUS 2A-EDG 31) (Continued)

Load kW ikYA hp- Comments

H2 Recombiner 31 *75

PBX Phone System

Instrument Buses
34 and 34A

--- 15 --

--- 75 ---

Optional Manual Load - No Auto
Start (MOD No. 91-03-098HR,
IP3-ECCF-004, Rev. 0, sht. 16 of 40)
- 3M

Load as per Drawing No, 932 I-F
30063; IFR
Load: 15kVA

kW= 15 x 1.0
15

7.5kVA SOLA XFMR Backup to
Load as per Drawing No. 9321 -F-
39893; (Feeder); 2BR.
Instrument Buses on MCC 32
are reset as per SOP-EL- 15.
For conservatism, this load is
considered on both MCCs.
Load: 5.3kVA (actual load)

Autostart High Temp. Runs
Periodically above 95' F;
I M and 4M

Load as per Drawing No.
932 1-F-30063; (Feeder); IBR/Il D
Load: IkVA

kW= I x 1.0
= 1.0

31 EDG Cell
Exhaust Fans 314 & 315

31 EDG Crankcase
Exhaust Fan (XMFR)

16.6 20.0

--- 1.0

* H2 Recombiner 31 is energized during the manual recovery stage. (See section 8)

6.0 

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CAlC-ED-0020Z Revision ....a 
Project: Electrical Load Stydy Page _-l:2=.2 __ of ~ 

Subject : 480V Bus 2A. 3A. SA. ami 6A and EOG's 31 , 32 and 33 ACcident Loading 

LOAD DAT NCALCULATIONS (Continued) 

AUTQ SI MCCs LOADS (Continued) 

MCC 36C LOAD SUMMARY <BUS 2A-EDG 3D (Continued) 

Load kW kVA !uL Comments 

Hz Recombiner 31 *75 Optional Manual Load - No Auto 
Start (MOD No. 91-03-098HR, 
IP3-ECCF-004, Rev. 0, sht. 16 of 40) 
-3M 

PBX Phone System 15 Load as per Drawing No. 9321-F 
30063; IFR 
Load: 15kVA 

kW = 15 x 1.0 
= 15 

Instrument Buses 7.5 7.5kVA SOLA XFMR Backup to 
34 and 34A Load as per Dmwing No. 9321-F-

39893; (Feeder); 2BR. 
Instrument Buses on MCC 32 
are reset as per SOP-EL-15. 
For conservatism, this load is 
considered on both MCCs. 
Load: 5.3kV A (actual load) 

31 EDGCell 16.6 20.0 Autostart High Temp. Runs 
Exhaust Fans 314 & 315 Periodically above 95° F; 

1M and 4M 

31 EDG Crankcase l.0 Load as per Drawing No. 
Exhaust Fan (XMFR) 9321-F-30063; (Feeder); IBRllD 

Load: IkVA 
kW = I x 1.0 

= l.0 

* H2 Recombiner 31is energized during the manual recovery stage. (See section 8) 
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Subject: 480V Bus 2A. 3A. 5A. and 6A and EDG's 31. 32 and 33 Accident Loadinq

6.0 LOAD DATA/CALCULATION S (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36C LOAD SUMMARY (BUS 2A-EDG 31) (Continued)

Load

Rod Position
Indicating System

31 EDG Fuel Oil
Transfer Pump

Control Building
Exhaust Fan 34

kW kVA iA

-- 5.0 --

--- 2.9 3.0

--- 9.8 10.0

Comments

Load as per Drawing No.
9321-F-30063; (Feeder); 2BL
Load: 5.OkVA

kW=5x 1.0
=5

Load as per Drawing No.
9321-F-30063; (Feeder); IFL

Load = (3.0 hp)(.746) = 2.9 kVA
(.85*)(.90*)

kW = kVA x pf
= (2.9) (.85)
= 2.5

Load: (10 hv) (,746) = 9.8 kVA
(.85*) (.90*)

kW = 9.8 x .85
= 8.33

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CALC-I;D-00207 Revision -.§. 

Project Electrical Load Study Page _.42 .... 3 __ of ~ 

SubJect: 48QV Bus 2A. 3A. SA. and SA and ERG's 31. 32 and 33 Accident Loading 

6.0 LOAD DA T NCALCULATIONS (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36C LOAD SUMMARY (BUS 2A-EDG 31) (Continued) 

Rod Position 
Indicating System 

31 EDG Fuel Oil 
Transfer Pump 

Control Building 
Exhaust Fan 34 

5.0 

2.9 3.0 

9.8 10.0 

Comments 

Load as per Drawing No. 
9321-F-30063; (Feeder); 2BL 
Load: 5,{)kVA 

kW = 5 x 1.0 
=5 

Load as per Drawing No. 
9321-F-30063; (Feeder); 1 FL 

Load = (3.0 hp){,746) = 2.9 kVA 
(.85*)(.90*) 

kW= kVAx pf 
= (2.9) (.85) 
=2.5 

Load: (10 hp) (,746) = 9.8 kVA 
(.85*) (.90*) 

kW =9.8 x .85 
= 8.33 



Nuclear Engineering
CALCULATION SHEET

Calculation No. IP3-CALC-ED-00207 Revision 8

Project: Electrical Load Study Page . 24 of 69

Subject: 480V Bus 2A. 3A. 5A, and 6A anEDG', 31. 32 and 33 Accident Loading

6.0 LOAD DATAICALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36C LOAD SUMMARY (BUS 2A-EDG 31) (Continued)

Load

Control Building
Lighting
(Panels 320 and 39)

kW kVA hp

--- 33.8 ---

Comments

Load; (32.12kW) per 9321-30412
Sht. 7 and Sht. 10.

Load: 32.12 kW
kVA =kW = 32.12 kW

pf .95**
33.8 kVA

- ---------------------------------------------------------------------------------------------------------- ---------------

TOTALS: For Offsite Power Available

kVA = (84.7) kVA + (16.6) kW = 104.2
.85*

For Loss of Offsite Power (EDG)

94.23 kW

Amp = 104.2 kVA = 135.5
•13 x 0.444 kV

(*Assumed pf = .85, eff = .90; ** Assumed pf = 0.95 for lighting loads)

6.0 

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CALC-EO-00207 Revision -.a 
Project: Electrical Load Study Page _..&2~4 __ of ~ 

Subject: 480V Bus 2A, SA, SA. and SA and EDG'§ 31, 32 and 33 Accident Loading 

LOAD DAT A1CALCULA TIONS (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36C LOAD SUMMARY (BUS ZA-EOO 3}) (Continued) 

Control Building 
Lighting 

33,8 

(Panels 320 and 39) 

TOTALS: For Offsite Power Available 

kV A = (84.7) kVA + (I 6.6) kW :::: 104.2 
.85* 

Amp = 104.2 kVA :::: 135.5 
"-13 x 0.444 kV 

Comments 

Load; (32.l2kW) per 9321-30412 
Sht. 7 and Sht. 10. 

Load: 32.12 kW 
kVA=kW = 32,12 kW 

pf .95** 
= 33,8 kVA 

For Loss of Offsite Power rEDO) 

94.23 kW 

(*Assumed pf = .85, eff = .90; ** Assumed pf = 0.95 for lighting loads) 
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Subject : 480V Bus 2A. 3A, 5A. and 6A and EOG's 31, 32 and 33 Accident Loadino

6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36D LOAD SUMMARY (BUS 6A-EDG32)

Load kW kVA ho Comments

32 EDO Cell
Exhaust Fans 316 & 317

32 EDG crank case
Exhaust Fan (XMFR)

16.6 --- 20

--- 1.0

32 EDG Fuel Oil
Transfer Pump

--- 2.9 3.0

Auto Start on High Temp.
Runs periodically above 95' F

Load as per Drawing No.
9321-F-30063 sht. 2
Load: IkVA

kW= I x 1.0
= 1.0

Load as per Drawing No.
932 1-F-30063, sht. 2
Load = (3.0 hp)(.746) = 2.9 kVA

(.85*)(.90*)
kW = kVA x pf

= (2.9) (.85)
= 2.5

Load only actuated when C02 system
is actuated, 1.2kVA Actual Load
(Ref. MMP 97-03-400FP)

480- 208/120 VAC
15 kVA Transformer

TOTALS: For Offsite Power Available For Loss of Offsite Power (EDG)

kVA = (2.9 + 1.0) kVA + (16.6) kW = 23.43
.85 *

Amps = 23.43 kVA = 30.9
'3 X 0.4383 kV

20.1 kW

(*Assumed pf= .85, eff= .90)

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3·CALC·ED-002Q7 Revision -1! 

Project: Electrical Load Study Page _ .... 25"'--__ of ~ 

Subject: 480Y Bus 2A. 36. SA. and 6A and ERG's 31. 32 and 33 Accident Loading 

6.0 LOAD DAT AlCALCULA TIONS (Continued) 

AurO SI MCCs LOADS (Continued) 

MCC 36D LOAD SUMMARY (BUS 6A-EDG32) 

32 EDGCe)) 
Exhaust Fans 316 & 317 

32 EDG crank case 
Exhaust Fan (XMFR) 

32 EDG Fuel Oil 
Transfer Pump 

480 - 2081120 V AC 
15 kV A Transformer 

16.6 

TOTALS: For Offsite Power Available 

1.0 

2.9 

20 

3,0 

kVA = (2.9 + 1.0) kVA + (16.6) kW ::: 23.43 
,85 * 

Amps = 23.43 kVA == 30.9 
..J3 X 0.4383 kV 

(* Assumed pf == .85, eff = .90) 

Comments 

Auto Start on High Temp, 
Runs periodically above 95° F 

Load as per Drawing No. 
9321-F-30063 sht. 2 
Load: lkVA 

kW = I x 1.0 
= 1.0 

Load as per Drawing No. 
9321-F-30063, sht. 2 
Load = (3.0 hp)(. 746l == 2,9 kV A 

(.85*)(,90*) 
kW= kVAxpf 

= (2.9) (.85) 
:::2.5 

Load only actuated when C02 system 
is actuated, I ,2kV A Actual Load 
(Ref. MMP 97 -03-400FP) 

For Loss of Offsite Power (EDG) 

20.1 kW 
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Subject: 480V Bus 2A. 3A. 5A. and 6A and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

AUTO SI MCCs LOADS (Continued)

MCC 36E LOAD SUMMARY (BUS 5A-EDG33)

Load kW WYA -h Comments

33 EDG Cell
Exhaust Fans 318 & 319

33 EDG crank case
Exhaust Fan (XMFR)

16A6 --- 20.0

--- 1.0

Auto Start on High Temp.
Runs periodically above 95" F

Load as per Drawing No.
932 i-F-30063 sht. 2
Load: IkVA

kW = I x 1.0
= 1.0

Load as per Drawing No.
932 1-F-30063, sht. 2
Load = (3.0 hp)(.746) = 2.9 kVA

(.85*)(.90*)
kW = kVA x pf

= (2.9) (.85)
= 2.5

33 EDG Fuel Oil
Transfer Pump

--- 2.9

TOTALS: For Offsite Power Available For Loss of Offsite Power (EDG)

kVA = (2.9 + 1.0) kVA + (16.6) kW = 23.43
.85*

Amps = 23,43 kVA =31.1
4'3 X 0.4366 kV

20.1 kW

(*Assumed pf= .85, eff= .90)

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CAbC·EO-Q0207 Revision -!l 

Project: Electrjcal Load Study Page _.b2l!.6 __ of ~ 

Sublect: 480V Bus 2A. 3A. SA, aod 6A and EDG's 31, 32 and 33 Accident Loading 

6.0 LOAD DAT A/CALCULA TIONS (Continued) 

AUTO SI MCCs LOADS (Continued) 

MCC 36E LOAD SUMMARY (BUS 5A-EDG33l 

33 EDGCell 
Exhaust Fans 3 18 & 319 

33 EDG crank case 
Exhaust Fan CXMFR) 

33 EDG Fuel Oil 
Transfer Pump 

16,6 

TOTALS: For Offsite Power Available 

l.0 

2,9 

20,0 

kV A = (2.9 + 1.0) kV A + 06.6) kW = 23.43 
,85* 

Amps = 23.43 kV A = 31.1 
...[3 X 0.4366 kV 

(*Assumed pf = ,85, eff = .90) 

Comments 

Auto Start on High Temp. 
Runs periodically above 950 F 

Load as per Drawing No. 
9321-F-30063 sht. 2 
Load: IkVA 

kW = I x 1,0 
= 1.0 

Load as per Drawing No. 
9321-F-30063, silt. 2 
Load = (3.0 hp)<.746) = 2.9 kV A 

(,85*)(.90*) 
kW= kVAxpf 

= (2,9) (,85) 
= 2.5 

For Loss of Offsite Power <EDG) 

20.1 kW 
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Subject: 480V Bus 2A. 3A. 5A. and 6A and EDG's 31 32 and 33 Accident Loadina

6.0 LOAD DATAICALCULATIONS (Continued)

SOP-EL-15 MCC RESET LOADS

MCC 32 (BUS 3A-EDG 31)

* BATTERY CHARGER 34; 7BR:

Battery charger 34 is not powered from an Auto SI MCC, The charger is not
automatically reset and requires a manual reset per SOP-EL-15.
The time required to reset MCC 32 is estimated to be within 15 minutes.
After the 15 min discharge duration the battery voltage change is considered
negligible and the continuous load current on the charger would remain constant.

According to calculation IP3-CALC-EL-00 187 Rev. I (Section 4, Ref. 3.6)
Battery in normal continuous load:

Voltage in Float Mode
Efficiency
Power Factor
Power Panel 34 Continuous
Load Current @ 125V
Power Panel 34 Continuous
Load Current @ 13210V

DC Load (kW)

AC Load (kW)

= 132.0 V (Section 4, Ref. 3.6)
= 0.91 (Section 4., Ref. 5.4)
= 0.95 (Conservative Assumption)
= 77.8 A (Section 4, Ref. 3.6)

= 77.8 A x 132.0V = 82.2 A
125.0 V

= 82.2 A x 132.0 V = 10.9 kW
1000

= 10.9 kW = 12.0 kW
0.91

kVA=,12.0kW = 12.6
0,95

= 12.6kVAx 1000 =16.6A
1.73 x 437.9

AC Load (Amps)

* Battery Charger 35 can be used in lieu of BC 34 with a reduction in loading on EDG-3 1,
(Ref. IP3-ECCF-728).

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CALC-EO-OQ20? Revision -.!l. 

Project: Electrical Load Stydy Page _ ..... 2 ..... ? __ of ~ 

Subject: 4.90V Bus gA. SA. SA. and SA and EDG's 31. 32 and 33 Accident Loading 

6.0 LOAD DAT AlCALCULA TlONS (Continued) 

SOP-EL-IS MCC RESET LOADS 

MCC 32 (BUS 3A-EDG 31) 

* BATIERY CHARGER 34; 7BR ; 

Battery charger 34 is not powered from an Auto SI MCC. The charger is not 
automatically reset and requires a manual reset per SOP-EL-IS. 
The time required to reset MCC 32 is estimated to be within IS minutes. 
After the 15 min discharge duration the battery voltage change is considered 
negligible and the continuous load current on the charger would remain constant. 

According to calculation IP3-CALC-EL-00l87 Rev. I (Section 4, Ref. 3.6) 
Battery in normal continuous load: 

Voltage in Float Mode 
Efficiency 
Power Factor 
Power Panel 34 Continuous 
Load Current @ 125V 
Power Panel 34 Continuous 
Load Current @ 132.0V 

DC Load (kW) 

ACLoad (kW) 

AC Load (Amps) 

= 132.0 V (Section 4, Ref. 3.6) 
= 0.91 (Section 4, Ref. 5.4) 
= 0.95 (Conservative Assumption) 
= 77.8 A (Section 4. Ref. 3.6) 

= 77.8 A x 132.0 V = 82.2 A 
12S.0 V 

= 82.2 A x 132.0 V = 10.9 kW 
1000 

= 10.9 kW = 12.0 kW 
0.91 

kVA = 12.0 kW = 12.6 
0.95 

= 12.6 kVA x 1000 - 16.6 A 
1.73 x 437.9 

* Battery Charger 35 can be used in lieu of BC 34 with a reduction in loading on EDG-31. 
(Ref. IP3-ECCF-728). 
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Subject: 480V Bus 2A. 3A. 5A. and 6A and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

SOP-EL-15 MCC RESET LOADS

MCC 32 (BUS 3A-EDG 3 1) (Continued)

MAIN GEN. AIR SIDE SEAL OIL PUMP; 2D1:

Load = 50 hp, pf = .85, eff = .90; per Section 4. Ref. 4.3,
and Ref. 3.9 attached Load List

kVA =50hp x.746 =48.8
(.85 pfx .90 eff)

kW = (48.8 kVA)(.85 pf)
= 41.5

Amps = 41.5 kW
1.73 x 0.4379 kVx 0.85

= 64.4

MAIN BOILER FEED PUMP, MAIN OIL PUMP 31; 7M:

Load = 57.3 kVA, pf= .85; per Section 4. Ref. 3.9 attached Load List

kW = (57.3 kVA)(.85 pf)
= 48.7

Amps = 48.7 kW
1.73 x 0.4379 kVx 0.85

= 75.6

6.0 

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CALe-ED·QQ2Q7 Revision -1t 

Project: Electrical Load Study Page _ ..... 2"'-8 __ of ~ 

SubJect: 480V Bus 2A. 3A. SA. and 6A and EDG'§ 31 , 32 and 33 Accident Loading 

LOAD DAT AlCALCULA TlONS (Continued) 

SOP-EL-15 MCC RESET LOADS 

MCC 32 (BUS 3A-EDG 31) (Continued) 

MAIN GEN. AIR SIDE SEAL OIL PUMP; 2D : 

Load = 50 hp, pf = .85, eff = .90; per Section 4. Ref. 4.3, 
and Ref. 3.9 attached Load List 

kVA = 50 hp x .746 = 48.8 
(.85 ph .90 eff) 

kW = (48.8 kV A)(.85 pO 
= 41.5 

Amps = 41.5 kW 
L73 x 0.4379 kVx 0.85 

=64.4 

MAIN BOILER FEED PUMP, MAIN OIL PUMP 3 t; 7M : 

Load = 57.3 kV A, pf = .85; 

kW = (57.3 kVA)(.85 pf) 
=48.7 

Amps = 48.7 kW 
1.73 x 0.4379 kVx 0.85 

= 75.6 

per Section 4, Ref. 3.9 attached Load List 
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Subject: 480V Bus 2A, 3A. 5A. and 6A and EDG's 31, 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

SOP-EL- 15 MCC RESET LOADS (Continued)

MCC 33 (BUS 2A-EDG 31)

IVMAIN BOILER FEED PUMP, MAIN OIL PUMP 32; 7M:

Load = 57.3 kVA, pf= .85; per Section 4, Ref. 3.9 attached Load List

kW = (57.3 kVA) (.85 pf)
= 48.7

Amps = 487 kW
43 x 0.437 kVx 0.85

= 75.6

MCC 34 (BUS 2A-EDG 31)

INSTRUMENT AIR COMPRESSOR 32; IG:

Load = 52A4 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List

kW = (52.4 kVA) (.85 pt)
= 44.5

Amps = 44.5 kW
1.73 x 0.441.6 kV x 0,85

= 68.5

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CALC-ED-00207 Revision J 

Project: Electrical Load Study Page _.h2~9 __ of ~ 

Subject: 480V Bys 2A. 3A. SA and 6A and EDt;a's 31, 32 and 33 Accident Loading 

6.0 LOAD DATA/CALCULATIONS (Continued) 

SOP-EL-IS MCC RESET LOADS (Continued) 

MCC 33 (BUS 2A-Eoo 31) 

lvlAIN BOILER FEED PUMP, MAIN On.. PUMP 32; 7M : 

Load '" 57.3 kV A. pf = .85; per Section 4, Ref. 3.9 attached Load List 

kW = (57.3 kVA) (,85 pf) 
=48.7 

Amps = 48.7 kW 
.J3 x 0.437 kVx 0.85 

=75.6 

MCC 34 (BUS 2A-EDG 31) 

INSTRUMENT AIR COMPRESSOR 32; IG : 

Load == 52.4 kV A, pf:::: .85; per Section 4, Ref. 3.9 attached Load List 

kW = (52.4 kV A) (.85 pt) 
=44.5 

Amps = 445 kW 
1.73 x ().4416 kV x 0,85 

= 685 
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Subject: 480V Bus 2A, 3A, 5A, and 6A and EO's 31. 32 and 33 Accident Loading

6.0 LOAD DATA/CALCULATIONS (Continued)

SOP-EL- 15 MCC RESET LOADS (Continued)

MCC 34 (BUS 2A-EDO 3 l)(Continued)

INSTRUMENT CLOSED COOLING PUMP 32; 3M:

Load = 2.4 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List

kW = (2.4 kVA) (.85 pf) = 2.0

Amps = 2kW =3.1
1.73 x 0.4416 kVx 0.85

EDO AIR COMPRESSOR 31; 6DL:

Load = 5 hp, pf = .85, eff = .90; per Section 4, Ref. 4.3 and Ref. 3.9

kVA = 5 hp x.746 = 4.88
.85 pf x .90 eff

kW = (4.88 kVA) (.85 p) = 4.15

AMfPs 4.15 kW = 6.38
(,3)(.4416 kV)(.85 pf)

EDG EXHAUST HOOD BLOWER 31; 6DL:

Load = 3/4 hp, pf = .85, eff = .90, per Section 4, Ref. 4.3 and 3.9

kVA = .75 hp x .746 =.73
.95 pt x 90 ett

kW = (.73 kVA) (.85 pf) =.62

AMPs = .62 kW = .95
(-'3) (.4416 kV) (.85 pf)

6.0 

Nuclear Engineering 
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Subject: 480V Bus 2A. 3A, 5A, and 6A and ERG's 31, 32 and 33 Acc/dent Loading 

LOAD DATA/CALCULATIONS (Continued) 

SOP-EL-l5 MCC RESET LOADS (Continued) 

MCC 34 (BUS 2A-EDG 31)(Continued) 

INSTRUMENT CLOSED COOLING PUMP 32; 3M : 

Load = 2,4 kV A, pf::: .85; per Section 4, Ref. 3.9 attached Load List 

kW = (2.4 kV A) (.85 pt) = 2.0 

Amps = 2kW ::: 3,1 
1.73 x 0.4416 kVx 0.85 

EDG AIR COMPRESSOR 31; 6DL: 

Load = 5 hp, pf ::: .85, eff = .90; per Section 4, Ref. 4,3 and Ref. 3,9 

kV A = 5 hp x ,746 ::: 4,88 
,85 pf x .90 eff 

kW ::: (4.88 kV A)(.85 pt) = 4.1.5 

Al'v1Ps::: 4.15 kW ::: 6.38 
(,,3)(.4416 kV)(.85 pt) 

EDG EXHAUST HOOD BLOWER 31; 6DL: 

Load :::: % hp, pf::: ,85, eff = .90; per Section 4, Ref. 4.3 and 3.9 

kV A ::: .75 hp x ,746 =.73 
.85 pf x 90 eft 

kW = (.73 kV A) (.85 pt) =.62 

AMPs = .62 kW = .95 
(--/3) (.4416 kV) (.85 pt) 
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Subject: 480V Bus 2A, 3X. 5A, and OA and EDG's 31. 32 and 33 Accident Loading

6.0 LOAD DATACALCULATIONS (Continued)

SOP-EL- 15 MCC RESET LOADS (Continued)

MCC 35 (BUS 3A-EDG 31)

MAIN TURBINE BEARING OIL PUMP; 4M:

Load = 75 hp, pf = .85 eff = .90; per Section 4, Ref. 4.3
and Ref. 3.9 attached Load List

kVA =75 hp x.746 = 73.1
.85 pf x .90 eff

kW = (73.1 kVA) (.85 pf)

= 62.1

Amps = 62.1 kW
'13 x 0.439 kVx 0.85

= 96.0

Nuclear Engineering 
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Subject: 48QV Bys 2A. 3A. SA. and 6A and EDG's 31, 32 and 33 Accident Loading 

6.0 LOAD DATA/CALCULATIONS (Continued) 

SOP-EL-IS MCC RESET LOADS (Continued) 

MCC 35 (BUS 3A-EDG 31) 

MAIN TURBINE BEARING OIL PUMP; 4M : 

Load = 75 hp. pf = .85 eff = .90; per Section 4, Ref. 4.3 
and Ref. 3.9 attached Load List 

kVA = 75 hp l{ .746 = 73.1 
.85 pf x .90 eff 

kW = (73.1 kV A) (.85 pf) 

::::62.1 

Amps = 62.1 kW 
-../3 l{ 0.439 kVl{ 0.85 

=96.0 
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6.0 LOAD DATA/CALCULATIONS (Continued)

SOP-EL- 15 MCC RESET LOADS (Continued)

MCC 37 (BUS 6A-EDG32)

* BATTERY CHARGER 32: IFL

Battery charger 32 is not powered from an Auto SI MCC. The charger is not
automatically reset and requires a manual reset per SOP-EL-15.
The time required to reset MCC 37 is estimated to be within 15 minutes.
After the 15 min discharge duration the battery voltage change is considered
negligible and the continuous load current on the charger would remain constant.

According to calculation IP3-CALC-EL-00 185 Rev.2 (Section 4, Ref. 3.3)
Battery in normal continuous load:

Voltage in Float Mode
Efficiency
Power Factor
Power Panel 32 Continuous
Load Current @ 125V
Power Panel 32 Continuous
Load Current @ 130.5V

DC Load (kW)

AC Load (kW)

= 130.5 V (Section 4, Ref. 3.3)
= 0.92 (Section 4, Ref. 5.4)
= 0.95 (Conservative Assumption)
= 129.4 A (Section 4, Ref. 3.3)

= 129.4Ax 130.5.V = 135.1A
125.0 V

=135.1Axx130.5V = 18.0kW
1000

= 18.0 kW = 20.0 kW
0.92

kVA=20.0kW = 21.1 kVA
0.95

= 21.1kVAx 1000 =27.6A
1.73 x 441.8

AC Load (Amps)

* Battery Charger 35 can be used in lieu of BC 32 with no affect
on EDG 32 loading (Ref. IP3-ECCF-728).

6.0 
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LOAD DAT AlCALCULATIONS (Continued) 

SOP-EL-15 MCC RESET LOADS (Continued) 

MCC 37 (BUS 6A-EDG32) 

* BATTERY CHARGER 32: lFL 

Battery charger 32 is not powered from an Auto SI MCC. The charger is not 
automaticall y reset and requires a manual reset per SOP -EL-15. 
The rime required to reset MCC 37 is estimated to be within 15 minutes. 
After the IS min discharge duration the battery voltage change is considered 
negligible and the continuous load current on the charger would remain constant. 

According to calculation IP3-CALC-EL-OOI85 Rev.2 (Section 4, Ref. 3.3) 
Battery in normal continuous load: 

Voltage in Float Mode 
Efficiency 
Power Factor 
Power Pane) 32 Continuous 
Load Current @ 125V 
Power Panel 32 Continuous 
Load Current @ I30.5V 

DC Load (kW) 

AC Load (kW) 

AC Load (Amps) 

= 130.5 V (Section 4, Ref. 3.3) 
:;: 0.92 (Section 4, Ref. 5.4) 
= 0.95 (Conservative Assumption) 
= 129.4 A (Section 4, Ref. 3.3) 

= 129.4Ax 130.5 V = 135.1 A 
125.0 V 

= 135.1 A x 130.5 V = 18.0 kW 
1000 

:;: 18.0 kW = 20.0 kW 
0.92 

kVA;:: 20.0 kW ;:: 21.1 kVA 
0.95 

= 21.1 kVAx .1000 ==27.6A 
1.73 x 441.8 

* Battery Charger 35 can be used in lieu of BC 32 with no affect 
on EDG 32 loading (Ref. IP3-ECCF-728). 
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6.0 LOAD DATA/CALCULATIONS (Continued)

SOP-EL- 15 MCC RESET LOADS (Continued)

MCC 37 (BUS 6A-EDG 32)(Continued)

EDG AIR COMPRESSOR 32; 7FMR:

Load = 5 hp, pf = .85, eff = .90; per Section 4, Ref. 4.3 and Ref. 3.9

kVA = 5 hpx .746 = 4.88
.85 pfx .90 eff

kW = (4.88 kVA)(.85 pf) =4.15

AMPs = 4.15 kW = 6.38
(43)(.4418 kV)(.85 P0

EDG EXHAUST HOOD BLOWER 32; 7FMR:

Load = 3¾ hp, pf = .85, eff = .90; per Section 4, Ref. 4.3 and 3,9

kVA = .75 hp x.746 =.73
.85 pfx .90 eff

kW = (.73 kVA) (.85 pf) = .62

AMPs = .62 kW =.95

(q3)(.4418 kV)(.85 pf)
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6.0 LOAD DATA/CALCULATIONS (Continued) 

SOP-EL-IS MCC RESET LOADS (Continued) 

MCC 37 (BUS 6A-EDG 32)(Continued) 

EDG AIR COMPRESSOR 32; 7FMR: 

Load = 5 hp, pf = .85, eff = ,90; per Section 4, Ref. 4,3 and Ref. 3.9 

kVA = 5 hpx .746 =4.88 
,85 pf x .90 eft 

kW = (4.88 kV A)(.85 pf) = 4.15 

AMPs:: 4.15 kW = 6.38 
(,.,13)(.4418 kV)(.85 pf) 

EDG EXHAUST HOOD BLOWER 32; 7FMR: 

Load = 3;4 hp, pf:: ,85, eft:;:: .90; per Section 4, Ref. 4,3 and 3,9 

kVA = .75 hp x ,746 :: .73 
,85 pf x ,90 eft 

kW = (.73 kVA) (.85 pf) = ,62 

MiPs = .62 kW = .95 
("1/3)(.4418 kV)(.85 pf) 
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6.0 LOAD DATA/CALCULATIONS (Continued)

SOP-EL-15 MCC RESET LOADS (Continued)

MCC 39 (BUS 5A-EDG 33)

IA COMPRESSOR 31; 3M:

Load =60 hp, pf = .85, eff = .90; per Section 4, Ref. 4.4 and Ref. 3.9
attached Load List

kVA =60 hp x .746 =58.5
.85 pf x .90 eff

kW = (58.5 KVA) (.85 pf)

= 49.7

Amps = 49.7 kW
1.73 x 0.4434 kVx 0.85

= 76.2

IA CLOSED COOLING PUMP 31; 4K:

Load = 2.4 kVA, pf =, 85v eff = .90; per Section 4. Ref. 3.9
attached Load List

kW = (2.4 kVA) (.85 pf)

= 2.0

Amps = 2 kW
1.73 x 0.4434 kV x 0.85

=3.1
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6.0 LOAD DATAJCALCULATlQNS (Continued) 

SOP-EL-15 MCC RESET LOADS (Continued) 

MCC 39 (BUS 5A-EDG 33) 

IA COMPRESSOR 31; 3M : 

Load = 60 hp, pf = .85, eff = .90; per Section 4. Ref. 4.4 and Ref. 3.9 
attached Load List 

kVA = 60 hp x .746 ::: 58.5 
.85 pf x .90 eff 

kW = (58.5 KV A) (.85 pO 

=49.7 

Amps = 49,7 kW 
1.73 x 0.4434 kVx 0.85 

=76.2 

IA CLOSED COOLING PUMP 31; 4K : 

Load :: 2.4 kVA. pf = .85, eff:: .90; per Section 4. Ref. 3,9 
attached Load List 

kW = (2.4 kV A) (.85 pO 

=2.0 

Amps = 2 kW 
1.73 x 0.4434 kV x 0.85 

:::3.1 
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6.0 LOAD DATA/CALCULATIONS (Continued)It rol l I I I II I • p

SOP-EL- 15 MCC RESET LOADS (Continued)

MCC 39 (BUS 5A-EDG33)(Continued)

EDG AIR COMPRESSOR 33

Load = 5 hp, pf = .85, eft = .90; per Section 4, Ref. 4.3 and Ref. 3.9

kVA 5 hp x .746 =4.88
.85 pfx .90 eft

kW = (4.88 kVA)(.85 pf) = 4.15

AMPs = 4.15 kW =6.36
('3)(.4434 kV)(,85 p0

EDG EXHAUST HOOD BLOWER 33

Load = 3/4 hp, pf = .85, eff = .90; per Section 4, Ref. 4.3 and 3.9

kVA = .75hp x .746 =.73
.85 pf x .90 eft

kW = (.73 kVA) (.85 pf) = .62

AMPs = .62 kW =.95
('ý3)(.,434 kV)(.85 pf)
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6.0 LOAD DATA/CALCULATIONS (Continued) 

SQP-EL-15 MCC RESET LOADS (Continued) 

MCC 39 (BUS 5A-EDG33)(Continued) 

EDG AIR COMPRESSOR 33 

Load = 5 hp, pf;::: .85, eff = .90; per Section 4, Ref. 4.3 and Ref. 3.9 

kVA ;::: 5 hpx .746 =4.88 
.85 pf x .90 eff 

kW = (4.88 kVA)(.85 pf) == 4.15 

AMPs = 4.15kW =6.36 
(-.J3)(.4434 kV)(.85 pi) 

EDG EXHAUST HOOD BLOWER 33 

Load = * hp, pf = .85, eff;::: .90; per Section 4, Ref. 4.3 and 3.9 

kV A = .75 hp x .746 =.73 
.85 ph .90 eft 

kW ::: (.73 kV A) (.85 pt) = .62 

AMPs;::: .62 kW =.95 
(\13)(.4434 kV)(.85 pf) 
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6.0 LOAD DATA/CALCULATIONS (Continued)

SOP-EL-15 MCC RESET LOADS (Continued)

MCC 39 (BUS 5A-EDG 33) (Continued)

* BATTERY CHARGER 31; 5F:

Battery charger 31 is not powered from an Auto SI MCC. The charger is not
automatically reset and requires a manual reset per SOP-EL- 15.
The time required to reset MCC 39 is estimated to be within 15 minutes.
After the 15 min discharge duration the battery voltage change is considered
negligible and the continuous load current on the charger would remain constant.

According to calculation IP3-CALC-EL-00184 Rev.2 (Section 4, Ref. 3.4)
Battery in normal continuous load:

Voltage in Float Mode
Efficiency
Power Factor
Power Panel 31 Continuous
Load Current @ 125V
Power Panel 31 Continuous
Load Current @ 130.5V

DC Load (kW)

AC Load (kW)

= 130.5 V (Section 4, Ref. 3.4)
= 0.92 (Section 4, Ref. 5.4)
= 0.95 (Conservative Assumption)
= 195.2 A (Section 4, Ref. 3.4)

= 195.2 A x 130.5 V = 203.8 A
125.0 V

= 203.8 A x 130.5 V = 27.0 kW
1000

= 27.0 kW = 29.3 kW
0.92

kVA = 29.3 kW = 30.8
0.95

= 30.8kVAx I00) =40.2A
1.73 x 443.4

AC Load (Amps)

* Battery Charger 35 can be used in lieu of BC 31 with no affect on EDG 33 loading (Ref. IP3-ECCF-728).
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6.0 LOAD DATNCALCULATIONS (Continued) 

SOP-EL-\5 MCC RESET LOADS (Continued) 

MCC 39 (BUS 5A-EDG 33) (Continued) 

* BATTERY CHARGER 31; SF: 

Battery charger 31 is not powered from an Auto 51 MCC. The charger is not 
automatically reset and requires a manual reset per SOP-EL-IS. 
The time required to reset MCC 39 is estimated to be within IS minutes. 
After the IS min discharge duration the battery voltage change is considered 
negligible and the continuous load current on the charger would remain constant. 

According to calculation IP3-CALC-EL-OO 184 Rev.2 (Section 4, Ref. 3.4) 
Battery in normal continuous load: 

Voltage in Float Mode 
Efficiency 
Power Factor 
Power Panel 31 Continuous 
Load Current @ 125V 
Power Panel 31 Continuous 
Load Current @ 130.5V 

DC Load (kW) 

ACLoad (kW) 

AC Load (Amps) 

:: 130.S V (Section 4, Ref. 3.4) 
:: 0.92 (Section 4, Ref. 5.4) 
:: 0.95 (Conservative Assumption) 
= 195.2 A (Section 4, Ref. 3.4) 

:: 195.2 A x 130.5 V :::: 203.8 A 
12S.0V 

:: 203.8 A x 130.5 V = 27.0 kW 
lOOO 

:::: 27.0 kW = 29.3 kW 
0.92 

kV A = 29.3 kW = 30.8 
0.95 

= 30.8 kVA x 1000 :::40.2 A 
1.73 x 443.4 

* Battery Charger 35 can be used in lieu of BC 31 with no affect on EDG 33 loading (Ref. IP3-ECCF-728). 
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6.0 LOAD DATAICALCULATIONS (Continued)

STATION AUX. TRANS. AUXILIARIES (EMERG.); 2BR:

Load = 22.4 kVA, pf = .95; per Section 4, Ref. 3.9 attached Load List

kW = (22.4 kVA) (.95 pf) = 21.3

Amps = 21.3 kW =29.2
1.73 x 0.4434 kVx 0.95

SUMMARY OF SOP-EL- 15 MCC RESET LOADS
WITH OFFSITE POWER AVAILABLE

(Per Attachment 2 of SOP-EL- 15)

BUS 2A AmP-s

MCC 33 MBFP Main Oil Pump 32

MCC 34 32 Instrument Air Compressor
32 Instrument Air Closed Cooling Pump
31 EDG Air Compressor
31 EDG Exhaust Hood Blower

75.6

68.5
3.1
6.4
1.0*

BUS 3A

MCC 32 Main Generator Air Side Seal Oil Pump
MBFP Main Oil Pump 31
34 Battery Charger

MCC 35 Main Turbine Bearing Oil Pump

64.4
75.6
16.6

96.0

* Not required during DBA but must be energized per design in order to reset required air compressor load.
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6.0 LOAD DAT AlCALCULA TIONS (Continued) 

BUS2A 

BUS3A 

STATION AUX, TRANS. AUXILIARIES (EMERG.); 2BR: 

Load ::: 22.4 kVA, pf = .95; per Section 4. Ref, 3.9 attached Load List 

kW = (22.4 kV A) (.95 pf) = 21.3 

Amps = 21.3 kW = 29.2 
1.73 x 0.4434 kVx 0.95 

SUMMARY OF SOP-BL-IS MCC RESBT LOADS 
WITH OFFSITE POWER AVAILABLE 

(Per Attachment 2 of SOP-EL-t5) 

MCC 33 l\1BFP Main Oil Pump 32 75.6 

MCC34 32 Instrument Air Compressor 68.5 
32 Instrument Air Closed Cooling Pump 3.1 
31 EOO Air Compressor 6.4 
31 EDG Exhaust Hood Blower 1.0* 

MCC32 Main Generator Air Side Seal Oil Pump 64.4 
MBFP Main Oil Pump 31 75.6 
34 Battery Charger 16.6 

MCC35 Main Turbine Bearing Oil Pump 96.0 

* Not required during DBA but must be energized per design in order to reset required air compressor load. 

I 



Nuclear Engineering
CALCULATION SHEET

Calculation No. IP3-CALC-ED-00207 Revision 8

Project: Electrical Load Study Page 38 of 69

Subject: 480V Bus 2A, 3A, 5A, and 6A and EDG's 31, 32 and 33 Accident Loadina

6.0 LOAD DATA/CALCULATIONS (Continued)

SUMMARY OF SOP-EL-15 MCC RESET LOADS
WIT1H LOSS OF OFFSITE POWER
(Per Attachment 1 of SOP-EL- 15)

BUS 2A

MCC 34 EDG Air Compressor 31
EDG Exhaust Hood Blower 31
Instrument Air Compressor 32
Instrument Closed Cooling Pump 32

kW

4.15
.62

44.5
2.0

BUS 3A

MCC 32 Battery Charger 34

BUS 5A

MCC 39 Battery Charger 31
EDG Air Compressor 33
EDG Exhaust Hood Blower 33
Instrument Air Compressor
Instrument Air Closed Cooling Pump 31

BUS 6A

12.0

29.3
4.15

.62*
49.7

2.0

MCC 37 Battery Charger 32
EDG Air Compressor 32
EDG Exhaust Hood Blower 32

20.0
4.15

.62*

* Not required during DBA but must be reset per design in order to reset required air compressor load.

6.0 
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LOAD DAT AJCALCULATIONS (Continued) 

BUS2A 

MCC34 

BUS3A 

MCC32 

BUSSA 

MCC39 

BUS6A 

MCC37 

SUMMARY OF SOP-EL-IS MCC RESET LOADS 
WITH LOSS OF OFFSITE POWER 
(Per Attachment I of SOP-EL-IS) 

EDG Air Compressor 31 
EDG Exhaust Hood Blower 31 
Instrument Air Compressor 32 
Instrument Closed Cooling Pump 32 

Battery Charger 34 

Battery Charger 31 
EDG Air Compressor 33 
EDG Exhaust Hood Blower 33 
Instrument Air Compressor 
Instrument Air Closed Cooling Pump 31 

Battery Charger 32 
EDG Air Compressor 32 
EOG Exhaust Hood Blower 32 

4,15 
,62 

44.5 
2,0 

12,0 

29,3 
4.15 

,62* 
49,7 

2,0 

20,0 
4.15 

,62* 

* Not required during DBA but must be reset per design in order to reset required air compressor load. 
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6.0 LOAD DATACALCULATIONS (Continued)

SPECIFIC PROCEDURAL ACTUATED MCC LOADS

BUS 2A (EDG 31)- MCC 34

MAIN TURBINE TURNING GEAR; I M:

Load = 50 hp, pf = .85 eff = .90; per Section 4, Ref. 4.3 and 3.9

kVA = 50 hp x .746 =48.8
.85 pf x .90 eff

kW = (48.8) (.85 pf)

=-41.5

Amps = 41.5 kW

T3 x 0.4416 kV x 0.85

= 63.8

BUS 3A (EDG 31) - MCC 35

MAIN TURBINE TURNING GEAR OIL PUMP; 5M:

Load = 75 hp, pf = .85 eff = .90; per Section 4, Ref. 4.3 and attached Load List

kVA = 75 hp x .746 = 73.1
.85 pf x .90 eff

kW = (73.1 kVA) (.85 pf) = 62.1

Amps = 62.1 kW
Vi3 x .85 x 0.439 kV = 96.0
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6.0 LOAD DATA/CALCULATIONS (Continued) 

SPECIFIC PROCEDURAL ACTUATED MCC LOADS 

BUS 2A (£00 3]) - MCC 34 

MAIN TURBINE TURNING GEAR; 1M: 

Load == 50 hp, pf == .85 eff == .90; per Section 4. Ref. 4.3 and 3.9 

kVA ;:: 50 hp)( .746 = 48.8 
.85 ph .90 eff 

kW :: (48.8) (.85 pi) 

=41.5 

Amps = 41 .. 5 kW 
'>/3 )( 0.4416 kV )( 0.85 

=63.8 

BUS 3A (EDG 31) - MCC 35 

MAIN TURBINE TURNING GEAR OIL PUMP; 5M : 

Load = 75 hp. pf = .85 eff;:: .90; per Section 4. Ref. 4.3 and attached Load List 

kVA = 75 hp x .746 :::; 73.1 
.85 pf x .90 eff 

kW ;::: (73.1 kV A) (.85 pO ;:: 62.1 

Amps - 62. I kW 
"';3 )( .85 x 0.439 kV ;::: 96.0 
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6.0 LOAD DATA/CALCULATIONS (Continued)

SPECIFIC PROCEDLURAL ACTUATED MCC LOADS

BUS 5A (EDG 33) - MCC 38

CRDM FANS 31 TO 34; 2D, 2F, 2H, 2K:

Load (per Fan) = 23.6 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List

kW (23.6 kVA) (.85 p0 = 20.1

Amps 20.1kW = 31.3
1.73 x 0.85 x 0.4373 kV

BUS 5A (EDG 33) - MCC 39

SPENT FUEL POOL COOLING PUMP 32; 7FM:

Load = 100 hp, 82.5 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List

kW = (82.5 kVA) (.85 pf) = 70.1

Amps = 70. 1kW
1.73 x.85 x 0.4418kV = 107.9

BUS 6A (EDG 32) - MCC 37

BAST (BORIC ACID STORAGE TANK) HEATERS 31 AND 32; 5RM, 3RD:

Load (per Tank) = 15 kW, pf = 1.0 (15 kVA); per Section 4, Ref. 3.9 attached Load List

KW =(17.6 kVA) (85 pf) = 15.0

Amps = !5kW
1.73 x 0.4418 kV = 19.6

6.0 
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LOAD OAT NCALCULATIONS (Continued) 

SPECIFIC PROCEDURAL ACTUATED MCC LOADS 

BUS SA (EDG 33) - MCC 38 

CRDM FANS 31 TO 34; 2D, 2F, 2H, 2K: 

Load (per Fan) = 23.6 kVA. pf = .85; per Section 4. Ref. 3.9 attached Load List 

kW = (23.6 kVA) (.85 pf) = 20.1 

Amps = 20.1 kW = 31.3 
1.73 x 0.85 x 0.4373 kV 

BUS SA (EOG 33) - MCC 39 

SPENT FUEL POOL COOLING PUMP 32; 7FM : 

Load = 100 hp, 82.5 kVA. pf = .85; per Section 4. Ref. 3.9 attached Load List 

kW = (82.5 kV A) (.85 pf) =70.1 

Amps = 70.1kW 
1.73 x .85 x O.4418kV = 107.9 

BUS 6A mOG 32) - MCC 37 

BAST (BORIC ACID STORAGE TANK) HEATERS 31 AND 32; 5RM, 3RD: 

Load (per Tank) = 15 kW, pf = 1.0 (15 kVA); per Section 4, Ref. 3.9 attached Load List 

KW = 07.6 kVA)(.85 pf) = 15.0 

Amps = 15 kW 
1.73 x 0.4418 kV = 19.6 
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6.0 LOAD DLATAIC.ALCULATIONS (Continued)

SPECIFIC PROCEDURAL ACTUATED MCC LOADS (Continued)

BUS 6A (EDG 32) - MCC 37 (Continued)

PRIMARY WATER MAKEUP PUMPS 31 AND 32; 5RK, 6RK:•

Load (per Pump) = 25 hp, pf = .85, eff = .90; per Section 4, Ref. 4.4 and
Ref. 3.9 attached Load List

kVA=25HPX.746 =24.4
.85 pf X .90 eff

kW (24.4 kVA) (.85 pf) = 20.7

Amps = 20,7kW
1.73 x.85 x 0.4418 kV =31.9

SPENT FUEL POOL COOLING PUMP 31; 4FM:

Load = 100 hp, 82.5 kVA, pf = .85; per Section 4, Ref, 3.9 attached Load List

kW = (82.5 kVA) (.85 pf) = 70.1

Amps = 70.1kW
1.73 x .85 x 0.4418kV = 107.9

HOT PIPING PENETRATION BLOWERS 31 thru 34; 7FD,7FF, 7FH, 7FK:

Load (Blower 31&32) = 17.6 kVA, pf= .85. per Section 4, Ref. 3.9 attached Load List

kW =(17.6 kVA) (.85 p0) = 15.0

Amps = 15 kW
1.73 x .85 x 0.4418 kV = 23.1
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6.0 LOAD DATA/CALCULATIONS (Continued) 

SPECIFIC PROCEDURAL ACTUATED MCC LOADS (Continued) 

BUS 6A (EOO 32) - MCC 37 (Continued) 

PRIMARY WATER MAKEUP PUMPS 31 AND 32; 5RK, 6RK : 

Load (per Pump) = 25 hp, pf = .85, eff = .90; per Section 4, Ref. 4.4 and 
Ref. 3.9 attached Load List 

kVA=25HPX.746 :::24.4 
.85 pf X .90 eff 

kW ;:: (24.4 kVA) (.85 pO = 20.7 

Amps = 20.7kW 
1.73x.85xO.4418kV =31.9 

SPENT FUEL POOL COOLING PUMP 31 ; 4FM : 

Load = 100 hp, 82.5 kV A, pf::: .85; per Section 4, Ref. 3.9 attached Load List 

kW = (82.5 kV A) (.85 pf) ;;;;; 70.1 

Amps::: 70.lkW 
1.73 x .85 x 0.441SkV ::; 107.9 

HOT PIPING PENETRA nON BLOWERS 31 thru 34; 7FD.7FF, 7FH, 7FK : 

Load (Blower 31&32) = 17.6 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List 

kW =(l7.6kVA)(.85pf) =15.0 

Amps = 15 kW 
1.73 x .85 x 0.4418 kV = 23.1 
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6.0 LOAD DATA/CALCULATIONS (Continued)

SPECIFIC PROCEDURAL ACTUATED MCC LOADS (Continued)

HOT PIPING PENETRATION BLOWERS 31 thru 34; 7FD, 7FF. 7FH, 7FK: (Continued)

Load (Blower 33) = 13.3 kVA, pf= .85; per Section 4, Ref. 3.9 attached Load List

kW =(13.3kVA)(.85pf) =11.3

Amps 11.3 kW
1.73 x .85 x 0.4418 kV = 17.4

Load (Blower 34) = 18.1 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List

kW =(18.IkVA)(.85pf) =15.4

Amps 15.4 kW
1.73 x .85 x 0.4418 kV = 23.7
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6.0 LOAD DATA/CALCULATIONS (Continued) 

SPECIFIC PROCEDURAL ACTUATED MCC LOADS (Continued) 

HOT PIPING PENETRATION BLOWERS 31 furu 34; 7FD, 7FF, 7FH. 7FK: (Continued) 

Load (Blower 33) = 13.3 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List 

kW = (13.3 kVA)(.85 pi) = 11.3 

Amps 11.3 kW 
1.73 l\. .85 II 0.4418 kV = 17.4 

Load (Blower 34) = 18.1 kVA, pf = .85; per Section 4, Ref. 3.9 attached Load List 

kW = (l8.1 kVA) (.85 pf) = 15.4 

Amps = __ --->.1"""5 . ....,,4-"k""'W'--__ 
1.73 II .85 x 0.4418 kV = 23.7 
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6.0 LOAD DATA/CALCULATIONS (Continued)

PRESSURIZER HEATERS

PRESSURIZER HEATERS GROUP 31 - BUS 3A:

Load (Full Bank) = 555 kW (kVA) (per Section 4, Ref. 3.9)

Load (per ckt) = 555 kW (kVA) = 69.4 kW (kVA)/ckt
8 ckts

Load in Amperes (Amps):

Amps (at 444V) = (555 kVA x 1000)(444V)
(1.73 x 480V)(480V)

=618,2

Amps (per ckt) = 618.2 Amps (Full Bank) = 77.3 Amps/ckt
8 ckts

PRESSURIZER HEATERS GROUP 32 - BUS 2A:

Load (Full Bank) = 485 kW (kVA) (per Section 4, Ref. 3.9)

Load (per ckt) = 485 kW (kVA) = 69.3 kW (kVA)/ckt
7 ckts

Load in Amperes (Amps):

Amps (at 444V) = (485 kVA x 1000)(444V)
(1.73 x 480V)(480V)

= 540.3

Amps (per ckt) = 540.3 Amps (Full Bank) = 77.2 Amps/ckt
7 ckts
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6.0 LOAD DATA/CALCULATIONS (Continued) 

PRESSURIZER HEATERS 

PRESStJRIZERHEATERS GROUP 31· BUS 3A: 

Load (Full Bank) :::: 555 kW (kV A) (per Section 4, Ref. 3.9) 

Load (per ckt) ::;: 555 kW (kV A) ::: 69.4 kW (kVA)/ckt 
8 ckts 

Load in Amperes (Amps): 

Amps (at 444V) = (555 kVA x. lOOO)(444V) 
(1.73 x. 480V)(480V) 

:::618.2 

Amps (per ckt) ::: 618.2 Amps (Full Bank) ::: 77.3 Ampslckt 
8 ckts 

PRESSURIZER HEATERS GROUP 32 . BUS 2A: 

Load (Full Bank) ::: 485 kW (kV A) (per Section 4, Ref. 3.9) 

Load (per ckt) 

Load in Amperes (Amps): 

::: 485 kW (kV A) = 69.3 kW (kV A)lckt 
7 ckts 

Amps (at 444V) ::: (485 kVA x. IOOO)(444V) 
(1.73 x 480V)(480V) 

::: 540.3 

Amps (per ckt) :::: 540.3 Amps (Full Bank) ::: 77.2 AmpsJckt 
7 ckts 

I 
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6.0 LOAD DATA/CALCULATIONS (Continued)

PRESSURIZER HEATERS (Continued)

PRESSURIZER HEATERS GROUP 33 - BUS 5A:

Load (Full Bank) = 485 kW (kVA) (per Section 4, Ref. 3.9)

Load (per ckt) = 485 kW (kVA) = 69.3 kW (kVA)/ckt
7 ckts

Load in Amperes (Amps):

Amps (at 444V) (485 kVA x 1000) (444V)
(1.73 x 480V) (480V)

=540.3

Amps (per ckt) = 540.3 Ames (Full Bank) = 77.2 Amps/ckt
7 ckts

PRESSURIZER HEATERS CONTROL GROUP - BUS 6A:

Load = 277 kW (kVA) (per Section 4, Ref 3.9)

Load in Amperes (Amps):

Amps (at 444V) = (277 kVA x 1000) (444V)
(1.73 x 480V) (480V)

= 308.6

Nuclear Engineering 
CALCULATION SHEET 

Calculatlon No. IP3-CALC-EO-00207 Revision -..6. 

Project: Electrical Load Study Page 44 Of~ 

Subject : 48QV Bus 2A. SA, SA, and 6A and EpG's 31 , 32 and 33 Accklent Loading 

6.0 LOAD DATA/CALCULATIONS (Continued) 

PRESSURIZER HEATERS (Continued) 

PRESSURIZER HEATERS GROUP 33 - BUS SA: 

Load (Full Bank) = 485 kW (kVA) (per Section 4, Ref. 3.9) 

Load (per ckt) :: 485 kW (kV A) = 69.3 kW (kV A)/ckt 
7 ckts 

Load in Amperes (Amps): 

Amps (at 444V) = (485 kVA x 1000) (444V) 
(1.73 x 480V) (480V) 

= 540.3 

Amps (per ckt) = 540.3 Amps (Full Bank) = 77.2 Amps/ckt 
7 ckts 

PRESSURIZER HEATERS CONTROL GROUP - BUS 6A: 

Load = 277 kW (kV A) (per Section 4, Ref. 3.9) 

Load in Amperes (Amps): 

Amps (at 444V) = (277 kVA x IOOO)(444V) 
( 1.73 x 480V) (480V) 

= 308.6 

I 
i 
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6.0 LOAD DATA/CALCULATIONS (Continued)

TOTAL LIGHTING AND MCC RESET
BUS 2A:

LOAD kVA* KW**

MCC-34
TRAILER LOAD CENTER (Notel)
MCC-31
MCC-210 BACKUP SUPPLY
MCC-33
480V LTG BUS 32 NORMAL SUPPLY
(254.4 x 0.8; Note 2)

Diversity Factor

* Amperage at Degraded Grid Voltage:
Voltage at MCC 34:

244.1
0.0

292,0
0.0

315.6
203.5
1055.2 kVA*

0.61*
643.7 kVA

209.7
0.0

262.8
0.0

284.0
183.2
949.7 kW

0.6 k*
579.3 kW

AMPERAGE***

319.1
0.0

382.3
0.0

417.0
271.8

1390.2 Amps
0.61*

848.0 Amps

MCC 34 Amps =

Voltage at MCC 31:

MCC31Amps =

Voltage at MCC 33:

MCC33 Amps =

444 - (415.1 - 412.7)

244.1
ýV3 x .4416T

444-(415.1 -412.1)

292,0
x3 x .441

444- (415.1- 408.1)

315.6
,v3 x .437

= 441.6V

= 319.1A

= 441.OV

- 382.3A

= 437.OV

=417,0A

Voltage at 480V Ltg. Bus 32: 444- (415.1 -403.3) = 432.2V

Ltg. Bus 32 Amps = 203.5
'3 x .4322

= 271.8A

** A Power Factor of 0.9 is assumed for MCC and lighting loads.
* kVA and Diversity Factor are from IP3-CALC-ED-00201, (Section 4, Ref. 3.9)
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6.0 LOAD DAT AlCALCULATIQNS (Continued) 

TOTAL LIGHTING AND MCC RESET 
BUS 2A: 

LOAD kVA* KW** AMPERAGE*** 

MCC-34 244.1 2i9.7 319.1 
TRAILER LOAD CENTER (Notel ) 0.0 0.0 0.0 
MCC-31 292.0 262.8 382.3 
MCC-210 BACKUP SUPPLY 0.0 0.0 0.0 
MCC-33 315.6 284.0 417.0 
480V LTG BUS 32 NORMAL SUPPLY 203.5 183.2 271.8 
(254.4 x 0.8; Note 2) 1055.2 kVA* 949.7 kW 1390.2 Amps 

Diversity Factor 0.61* 0.!21 * 0.61* 
643.7 kVA 579.3 kW 848.0 Amps 

*** Amperage at Degraded Grid Voltage: 
Voltage at MCC 34: 444-(415.1-412.7) = 441.6V 

MCC 34 Amps = 244.1 = 319.IA 
~3 x .4416 

Voltage at MCC 31: 444-(415.1-412.1) = 441.0V 

MCC 31 Amps = 292.0 = 382.3A 
~3 x .441 

Voltage at MCC 33: 444 - (415.1- 408.1) = 437.0V 

MCC 33 Amps = 315.6 = 417.0A 
"j3 x .437 

Voltage at 480V Ltg. Bus 32: 444-(415.1-403.3) = 432.2V 

Ltg. Bus 32 Amps = 203.5 :;:: 271.8A 
~3 x .4322 

** A Power Factor of 0.9 is assumed for MCC and lighting loads. 
* kVA and Diversity Factor are from IP3-CALC-ED-00201. (Section 4. Ref. 3.9) 
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6.0 LOAD DATA/CALCULATIONS (Continued)

TOTAL LIGHTING AND MCC RESET

BUS 3A:

MCC-35
LTG TRANSFORMER 32
(225/2 x 0.8 Note 2 & 3)
480V LTG BUS 33 NORMAL
(65.7 x 0.8 Note 2)
MCC-32 (355,4 - 18.4) (Note 4)

Diversity Factor

Battery Charger 34 (Note 4)
TOTAL

* Amperage at Degraded Grid Voltage:
Voltage at MCC 35:

MCC 35 Amps =

kVA*

375.4
90.0

52.6

337.0
855.0kVA*
0,42*
359.1 kVA

12.6 kVA
371.7 kVA

kW**

337.9
0.0

47.3

303.3
769.5kW

0.42*
323.2 kW

12.0 kW
335.2 kW

AMPERAGE***

493.7
117.8

68.8

444.3
1124.6 Amps

0.42*
472.3 Amps

16.6 Amps
488.9 Amps

444.0 - (409.9 - 403.9) = 439.OV

374
x/3 x 439

= 493.7A

Voltage at Ltg. Transfer 32: 444.0- (408.9 - 406. 1) = 441.2V

Ltg. Transfer 32 Amps = 90
I3 x .4412

= 117,8A

Voltage at 480V Ltg. Bus 33: 444 - (415.1- 408. 1) = 437.0

Ltg. Bus 33 Amps - 52.6
-13 x 0.4411

= 68.8A

= 437.9V

= 444.3A

Voltage at MCC 32: 444.0 -(408.9 - 402.8)

MCC 32 Amps - 337.0
Y3 x 437.9

** A Power Factor of 0.9 is assumed for MCC and lighting loads.
* kVA and Diversity Factor are from 1P3-CALC-ED-00201, (Section 4, Ref. 3.9)

6.0 
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LOAD DAT NCALCULA TIONS (Continued) 

TOTAL LlGIITING AND MCC RESET 

BUS 3A: kVA* kW** AMPERAGE*** 

MCC·35 
LTG TRANSFORMER 32 
(225/2 x 0.8 Note 2 & 3) 
480V LTG BUS 33 NORMAL 
(65.7 x 0.8 Note 2) 
MCC-32 (355.4 - 18.4) (Note 4) 

Diversity Factor 

Battery Charger 34 (Note 4) 
TOTAL 

*** Amperage at Degraded Grid Voltage: 
Voltage at MCC 35; 

MCC35 Amps = 

375.4 337.9 
90.0 0.0 

52.6 47.3 

337.0 303.3 
855.0kVA* 769.5kW 
0.42* 0.42* 
359.1 kVA 323.2 leW 

12.6 kVA 12.0kW 
371.7 kVA 335.2 kW 

444.0 - (409.9 - 403.9) = 439.0V 

374 = 493.7A 
~3 x 439 

Voltage at Ltg. Transfer 32: 444.0 - (408.9 - 406.1) = 44L2V 

Ltg. Transfer 32 Amps = 90 = 117.8A 

"'3 x .4412 

Voltage at 480V Ltg. Bus 33: 444 - (415.1- 408.1) = 437.0 

Ltg. Bus 33 Amps = 52.6 = 68.8A 
~3 x 0.4411 

Voltage at MCC 32: 444.0 - (408.9 - 402.8) = 437.9V 

MCC 32 Amps = 337.0 :::: 444.3A 
..}3 x 437.9 

** A Power Factor of 0.9 is assumed for MCC and lighting loads. 
* kVA and Diversity Factor are from IP3-CALC-ED-00201. (Section 4, Ref. 3.9) 

493.7 
117.8 

68.8 

444.3 
1124.6 Amps 

0.42* 
472.3 Amps 

16.6 Amps 
488.9 Amps 
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6.0 LOAD DATA/CALCULATIONS (Continued)

TOTAL LIGHTING AND MCC RESET (Continued)

BUS 5A:

LOAD kVA* kW**

119.2
81.0

MCC-38
120/208V LTG BUS 33
(225\2 x 0.8 Note I and 2)
480V LTG BUS 33 (EMERG)
MCC-39 (689.3 - 105.6)(Note 4)
MCC-311

Diversity Factor

Battery Charger 31 (Note 4)
TOTAL

*** Amperage at Degraded Grid Voltage:
Voltage at MCC 38:

MCC 38 Amps =

132.4
90.0

0.0
583.7

0.0
806.1 kVA*

0.54*
435.3 kVA

30.8 kVA
466.1 kVA

0.0
525.3

0.0
725.5 kW

0.54*
391.8 kW
.29.3 kW
421.1 kW

AMPERAGE***

174.8
117.6

0.0
763.0

0.0
1055.4 Amps

0.54*
569.9 Amps
40.2 Amos

610.1 Amps

444 - (401.8 - 395.1)

132.4
x3 x .4373

= 437.3V

= 174.8A

Voltage at Ltg. Bus 33: 444 - (401.8 - 399.5) = 444 -2.3 = 441.7

* Ltg. Bus 33 Amps =

Voltage at MCC 39:

MCC 39 Amps

90
ý3 x .4417

444 - (401.8 - 401.2)

= 583.7
]3x .4417

= 11.7.6A

= 443.4V

= 763.OA

** A Power Factor of 0.9 is assumed for MCC and lighting loads.
* kVA and Diversity Factor are from 1P3-CALC-ED-00201, (Section 4, Ref. 3.9)
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6.0 LOAD DATA/CALCULATIONS (Continued) 

TOTAL LIGIITING AND MCC RESET (Continued) 

BUS 5A: 

LOAD kVA* kW** 

MCC-38 1.32.4 119.2 
120/208V LTG BUS 33 90.0 81.0 
(225\2 x 0.8 Note 1 and 2) 
480V LTG BUS 33 (EMERG) 0.0 0.0 
MCC-39 (689.3 . 105.6)(Note 4) 583.7 525.3 
MCC-311 ~ 0.0 

806.1 kVA* 725.5 kW 
Diversity Factor 0.54* 0.54* 

AMPERAGE*** 

174.8 
117.6 

0.0 
763.0 

0.0 
1055.4 Amps 

0.54* 
435.3 kVA 391.8 kW . 569.9 Amps 

40.2 Amps 
610.1 Amps 

Battery Charger 31 (Note 4) 30.8 kVA 22.3 kW 
TOTAL 466.\ kVA 421.1 kW 

*** Amperage at Degraded Grid Voltage: 
Voltage at MCC 38: 444 - (401.8 - 395.0 = 437.3V 

MCC 38 Amps = 132.4 = 174.8A 
"3 x .4373 

Voltage at Ltg. Bus 33: 444 - (401.8 - 399.5) = 444 - 2.3 = 441.7 

* Ltg. Bus 33 Amps = 90 = 117.6A 
"';3x.4417 

Voltage at MCC 39: 444 - (401.8 - 401.2) = 443.4V 

MCC 39 Amps = 583.7 = 763.0A 
.,,)3 x .4417 

** A Power Factor 0[0.9 is assumed for MCC and lighting loads. 
* kV A and Diversity Factor are from IP3·CALC-ED-00201, (Section 4, Ref. 3.9) 
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6.0 LOAD DATA/CALCULATIONS (Continued)

TOTAL LIGHTING AND MCC RESET (Continued)

BUS 6A:

LOAD kVA* kW**

480V LTG BUS 32 (EMERG SUPPLY)
MCC-37 (1345.2 - 105.6) (Note 4)

Diversity Factor

Battery Charger 32 (Note 4)
TOTAL

***AMPs at Degraded Grid Voltage:

0.0
1239.6
1.239,6 kVA*

0,1*
124.0 kVA
21.1 kVA

145.1 kVA

0.0
1115.6
1115.6 kW

0.1*
111.6 kW
20.0 kW

131.6 kW

AMPERAGE***

0.0
1619.9
1619.9 Amps

0.1*
162.0 Amps

27.6 Amps
189.6 Amps

Voltage at MCC 37:

MCC 37 Amps =

444 - (3995.5 - 393.3) = 441.8V

1239.6 = 1619.9A
V/3 x 0.4418

* kVA and Diversity Factor are from IP3-CALC-ED-00201, Rev. 2 (Section 4, Ref. 3.9)
** A Power Factor of 0.9 is assumed for MCC and lighting loads.

Notes:
L. Trailer Load Center is not reset during the accident recovery.
2. A demand factor of 0.8 is used to calculate the lighting kVA. (Lighting panels and

transformers are sized at a minimum of 125% of load).
3. Lighting Transformer 32 can feed both lighting buses 32 and 33.
4. For conservatism Batteries are assumed separately from the MCC load. No diversity factor

is considered. They are added separately to the overall loading.
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6.0 LOAD DATNCALCULATIONS (Continued) 

TOTAL LIGHfING AND MCC RESET (Continued) 

BUS 6A: 

LOAD kVA* kW** AMPERAGE*** 

480V LTG BUS 32 (EMERG SUPPLY) 0.0 0.0 0.0 
1619.9 MCC-37 (1345.2 - 105.6) (Note 4) 1239.6 1115.6 

1239.6 kVA* 
Di versity Factor 0.1 * 

124.0 kVA 

1115.6 kW 
0.1* 

1l1.6 kW 

1619.9 Amps 
0.1* 

Battery Charger 32 (Note 4) 21.1 kVA 20.0kW 
162.0 Amps 

27.6 Amps 
189.6 Amps TOTAL 145 .. 1 kVA 131.6 kW 

***AI\1Ps at Degraded Grid Voltage: 

Voltage at MCC 37: 444 - (3995.5 - 393.3) = 441.8V 

MCC 37 Amps = 1239.6 = 1619.9A 
'>/3 x 0.4418 

* kVA and Diversity Factor are from IP3-CALC-ED-00201, Rev. 2 (Section 4, Ref. 3.9), 
** A Power Factor of 0.9 is assumed for MCC and lighting loads. 

Notes: 
1. Trailer Load Center is not reset during the accident recovery. 
2. A demand factor of 0.8 is used to calculate the lighting kV A. (Lighting panels and 

transformers are sized at a minimum of 125% of load). 
3. Lighting Transformer 32 can feed both lighting buses 32 and 33. 
4. For conservatism Batteries ace assumed separately from the MCC load. No diversity factor 

is considered. They are added separately to the overall loading. 
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6.0 LOAD DATA/CALCULATIONS (Continued)

MOTOR BRAKE HORSEPOWER

EOUIPMENT

CONTAINMENT
RECIRCULATION FANS (FCU)
Total of five (5) fans

a) When all 5 fans are running *
b) When 4 fans are running ***
c) When 3 fans are running *

COMPONENT COOLING
WATER PUMPS (CCWP)
Total of three (3) pumps

a) When all 3 pumps are running
b) When 2 pumps are running
c) When 1 pump is running

SAFETY INJECTION PUMPS (SI)
Total of three (3) pumps

Pumps 31, 32 & 33

SERVICE WATER PUMPS
(NESWP or ESWP)
Total of three (3) pumps

a) Switchover Mode
I pump running on
non-essential header

b) Injection Mode
2 pumps running on
essential header

bho
per motor

159,0
159.0
159.0

PLf eff LOAD
in kVA

LOAD
in kW

129,0
129.0
129.0

.699*
.699*
.699*

.920*

.920*
,920*

184.6
184.6
184.6

212.0
248.0
275.0

414.0

.890*

.891

.891

.936*

.934

.934

189.8
222.3
246.5

169.0
198.1
219.6

327.2.910 .944 359.5

350.0 .875 .930 320.9 280.8

280.8350.0 .875 .930 320.9

6.0 

Calculation No. 
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LOAD DATA/CALCULATIONS (Continued) 

MOTOR BRAKE HORSEPOWER 

EQUIPMENT ...!1lliL .ru.. eff 
per motor 

CONTAINMENT 
RECIRCULATION FANS (FCU) 
Total of five (5) fans 

a) When all 5 fans are running *** 159.0 .699* .920* 
b) When 4 fans are running *** 159.0 .699* .920* 
c) When 3 fans are running *** 159.0 .699* .920* 

COMPONENT COOLING 
WATER PUMPS (CCWP) 
Total of three (3) pumps 

a) When all 3 pumps are running 212.0 .890* .936* 
b) When 2 pumps are running 248.0 .891 .934 
c) When 1 pump is running 275.0 .891 .934 

SAFETY INJECTION PUMPS (SI) 
Total of three (3) pumps 

Pumps 31, 32 & 33 414.0 .910 .944 

SERVICE WATER PUMPS 
(NESWP or ESWP) 
Total of three (3) pumps 

a) Switchover Mode 
1 pump running on 
non-essential header 350.0 .875 .930 

b) Injection Mode 
2 pumps running on 
essential header 350.0 .875 .930 

LOAD LOAD 
inkVA inkW 

184.6 129.0 
184.6 129.0 
184.6 129.0 

189.8 169.0 
222.3 198.1 
246.5 219.6 

359.5 327.2 

320.9 280.8 

320.9 280.8 
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6.0 LOAD DATA/CALCULATIONS (Continued)

MOTOR BRAKE HORSEPOWER (Continued)

EQUIPMENT bho
per motor

1eff LOAD
in kVA

LOAD
in kW

RESIDUAL HEAT REMOVAL
PUMPS (RHR)
Total of two (2) pumps

a) When both pumps are running 365.0 ,904* .945* 318.8 288.1

b) When I pump is running 400.0 .906 .944 348.9 316.1

c) Mini Flow (Ref. 1) -- .906 -- 200 182

Note that a) and b) above are based on two RHR heat exchangers in service. With two pumps running and only
one heat exchanger in service, flow is limited by heat exchanger flow and bhp will be lower. Higher bhp is used
for conservatism.

CONTAINMENT SPRAY PUMPS (CS)
Total of two (2) pumps

a) CS Pump31 *** 385.0 .893* .935* 344.1 307.3

b) CS Pump 32 *** 400.0 .895 .934 357.0 319.5

AUXILIARY FEED WATER PUMPS
(AFWP)

Total of two (2) motor driven pumps
a) AFW Pumps 31

b) AFW Pumps 33

PAB FANS 31 & 32 (Ref. 3.11)
Each fan

480.0

480.0

.870

.890

.945 435.5

.953 422.2

378.9

375.7

137.9 .850** .90** 134.5 114.3
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6.0 LOAD DATNCALCULATIONS (Continued) 

MOTOR BRAKE HORSEPOWER (Continued) 

EQUIPMENT J2!uL ..uL etf 
per motor 

RESIDUAL HEAT REMOVAL 
PUMPS (RHR) 
Total of two (2) pumps 

a) When both pumps are running 365.0 .904* .945* 

b) When 1 pump is running 400.0 .906 .944 

c) Mini Flow (Ref. 1) .906 

LOAD LOAD 
inkVA inkW 

318.8 288.1 

348.9 316.1 

200 182 

Note that a) and b) above are based on two RHR heat exchangers in service. With two pumps running and only 
One heat exchanger in service, flow is limited by heat exchanger tlow and bhp will be lower. Higher bhp is used 
for conservatism, 

CONTAINMENT SPRAY PUMPS (CS) 
Total of two (2) pumps 

a) CS Pump 31 *** 

b) CSPump 32 *** 

AUXILIARY FEED WATER PUMPS 
(AFWP) 

Total of two (2) motor driven pumps 
a) AFW Pumps 31 

b) AFW Pumps 33 

PAB FANS 31 & 32 (Ref. 3.11) 
Each fan 

385.0 .893* 

400.0 .895 

480.0 .870 

480.0 .890 

137.9 .850** 

.935* 344.1 307.3 

.934 357.0 319.5 

.945 435.5 378.9 

.953 422.2 375.7 

.90** 134.5 114.3 
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6.0 LOAD DATA/CALCULATIONS (Continued)

MOTOR BRAKE HORSEPOWER (Continued)

EQUIPMENT

CHARGING PUMPS

bhp
per motor

-11 eff LOAD
in kVA

LOAD
in kW

140.2175 .894 .931 156.8

CONTAINMENT RECIRCULATION
PUMPS (CRP)

a) Large Break LOCA 388.1
(Cold Legs &
Recirculation Spray, with 2 HX in service)

b) Large Break LOCA 259.5
(Post Recirculation Spray &
Hot Leg Recirculation, with I HX in service)

c) Small Break LOCA 384.7
(High Head SI &
Recirculation Spray, with I HX in service)

d) Small Break LOCA 257.5
(High Head SI,
Post Recirculation Spray, with I HX in service)

.874

.850*

.874

.850*

.937 353.5

.939* 242.5

.937 350.4

.939* 240.7

309.0

206.2

306.3

204.6
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6.0 LOAD DATA/CALCULATIONS (Continued) 

MOTOR BRAKE HORSEPOWER (Continued) 

EOUIPMENT ....Q!uL 
per motor 

CHARGING PUMPS 175 .894 .931 

CONTAINMENT RECIRCULATION 
PUMPS (CRP) 

a) Large Break LOCA 388.1 .874 .937 
(Cold Legs & 
Recirculation Spray. with 2 HX in service) 

b) Large Break LOCA 259.5 .850* .939* 
(Post Recirculation Spray & 
Hot Leg Recirculation. with 1 HX in service) 

c) Small Break LOCA 384.7 .874 .937 
(High Head SI & 
Recirculation Spray, with I HX in service) 

d) Small Break LOCA 257.5 .850* .939* 
(High Head SI, 
Post Recirculation Spray, with I HX in service) 

LOAD 
inkVA 

156.8 

353.5 

242.5 

350.4 

240.7 

LOAD 
inkW 

140.2 

309.0 

206.2 

306.3 

204.6 
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bh, - Calculated brake horsepower from IP-CALC-04-00809, Rev.2 (Ref. Section 4, 3.2)

p-f - Power Factor of Motor from MFR. Data Sheets, unless otherwise noted.

eff - Efficiency of Motor from MFR. Data Sheets, unless otherwise noted.

kVA - (bhp x .746)/(pf x eff)

* - Extrapolated from motor data sheets (Appendix A. 12)

** - Assumed value(s)

- BHP values based on input from Design Engineering Mechanical see Appendix H-I
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hlm - Calculated brake horsepower from IP-CALC-04-00809, Rev.2 (Ref. Section 4, 3.2) 

l?f - Power Factor of Motor from MFR. Data Sheets, unless otherwise noted. 

eff - Efficiency of Motor from MFR. Data Sheets, unless otherwise noted. 

k V A - (bhp x. .7 46)1(pfx eff) 

* - Extrapolated from motor data sheets (Appendix A. 12) 

** - Assumed va!ue(s) 

*** - BHP values based on input from Design Engineering Mechanical see Appendix H-I 

I 
I 
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7.0 EFFECT OF FREQUENCY VARIATION ON EDG LOADING

The allowable operating range of the EDGs is ± 0.5% (59.7Hz to 60.3 Hz) of rated frequency (Reference SOP-
EL- 1, "Emergency Generator Operation"). The effect of frequency variation for the operating ranges of 59.7H4z
and 60.3Hz were modeled on the EPRI Electromagnetic Transient Program (EMTP) Version 2.0 by Raytheon
Engineers and Constructors. AFWP 33 was chosen as an example for a typical motor response, The analysis
shows that at the increased frequency of 60.3Hz from 60Hz, the motor output power increased by 4kW and at a
frequency of 59.7Hz decreased by 4KW (see Appendix B output graphs). The 4KW represents a 1.06%
variation in real power (kW) for the motor (4kW * 100% / 375.5 kW = 1.06%). To demonstrate the impact on
EDG loading if the units were to operate at the extreme ranges indicated in SOP-EL- 1, worst case peak and
steady state loading are analyzed. EDG 32 experiences the largest peak loading (1895.6 kW) during a Large
Break LOCA with loss of EDG 31 and the worst case steady state loading (1674.7 kW) occurs on EDG 33 during
a Large Break LOCA with loss of EDG 32 (Bus 6A). These two cases are bounding for all scenarios.

FIRST CASE - PEAK LOADING

The individual loads which result in 1895.6 kW on EDG 32 are as follows:

AFWP 33 375.7 kW
CSP 32 319.5 kW
ESWP 36 280.8 kW
FCU 35 129.0 kW
MCC 36B 80.3 kW
MCC 36D 20.1 kW
MCC 37 (MCC Reset Bus 6A) 24.8 kW
RHR PUMP 32 316.1 kW
SI PUMP 33 327.2 kW

1873.5 kW
Cable Losses (Ref. Appendix E) 22.1 kW

1895.6 kW

Of the loads identified above the following are static loads:
MCC 36B

PA System 9.0 kW
DiG Bldg. Ltg 20.2 kW
Cable Losses 22.1 kW

51.3 kW

1895.6 kW- 51.3 kW = 1844.3 kW

1844.3 kW is the motor inductive loading in real power that will be affected by the frequency variation.

Nuclear Engineering 
CALCULATION SHEET 

Calculation No. IP3-CALC-ED-00207 Revision -..!l 

Project: Electrical Load Study Page _-,,5 ..... 3 __ of ~ 

Subject: 48QV Bus 2A. 3A, 5A. and 6A and EDG's 31.32 and 33 Accident Loading 

7.0 EFFECT OF FREQUENCY VARIATION ON EDG LOADING 

The allowable operating range of the EDG!> is ± 0.5% (59.7Hz to 60.3 Hz) of rated frequency (Reference SOP
EL-l, "Emergency Generator Operation"). The effect of frequency variation for the operating ranges of 59.7Hz 
and 60.3Hz were modeled on the EPRI Electromagnetic Transient Program (EMTP) Version 2.0 by Raytheon 
Engineers and Constructors. AFWP 33 was chosen as an example for a typical motor response. The analysis 
shows that at the increased frequency of 6O.3Hz from 60Hz, the motor output power increased by 4kW and at a 
frequency of 59. 7Hz decreased by 4KW (see Appendix B output graphs). The 4KW represents a 1.06% 
variation in real power (kW) for the motor (4kW * 100% /375.5 kW::: 1.06%). To demonstrate the impact on 
EDG loading if the units were to operate at the extreme ranges indicated in SOP-EL-l, worst case peak and 
steady state loading are analyzed. EDG 32 experiences the largest peak loading (1895.6 kW) during a Large 
Break LOCA with loss ofEDG 3\. and the worst case steady state loading (1674.7 kW) occurs on EDG 33 during 
a Large Break LOCA with loss of EDG 32 (Bus 6A). These two cases are bounding for all scenarios. 

ARST CASE - PEAK LOADING 

The individual loads which result in 1895.6 kW on EDG 32 are as follows: 

AFWP 33 
CSP 32 
ESWP36 
FCU35 
MCC 36B 
MCC36D 
MCC 37 (MCC Reset Bus 6A) 
RHRPUMP32 
SIPUMP33 

Cable Losses (Ref. Appendix E) 

375.7 kW 
319.5 kW 
280.8 kW 
129.0kW 
80.3 kW 
20.1 kW 
24.8kW 

316.1 kW 
327.2 kW 

1873.5 kW 
22.1 kW 

1895.6kW 

Of the loads identified above the following are static loads: 
MCC 36B 

PA System 
DIG Bldg. Ltg 
Cable Losses 

9.0kW 
20.2 kW 
22.1 kW 
Sl.3kW 

1895.6 kW - 51.3 kW = 1844.3 kW 

1844.3 kW is the motor inductive loading in real power that will be affected by the frequency variation. 
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7.0 EFFECT OF FREQUENCY VARIATION ON LOADING (Continued)

Increase in load due to increased frequency is
1844.3 x l.06%* = 19.55 kW

Total load on EDG 32 is
1844.3 + 19.55 + 51.3 = 1915.15 kW

* 1.06% variation

SECOND CASE - STEADY STATE

The individual loads which result in 1673.1 kW on EDG 33 are as follows:

RECIRC PUMP 31 309.0 kW
SI PUMP 31 327.2 kW
FCU 31 129.0 kW
FCU 33 129.0 kW
MCC 36A 89.9 kW
MCC 36E 20.1 kW
MCCs Reset Bus 2A/3A 85.8 kW
ESWP 34 280.8 kW
NESWP 31 280.8 kW

1651,6 kW
Cable Losses (Ref. Appendix E) 23.1 kW

1674.7 kW

Of the loads identified above the following are static loads:

MCC 36A
Plant Vent Rad Monitor (R-27)
Distribution Panel POH
Boric Acid Heat Tracing
Cable Losses

5.00 kW
5.76 kW

14.80 kW
23.1 kW

48.66 kW

1674.7 kW- 48.66 kW = 1626.04 kW

1626.04 kW is the motor inductive loading in real power that will be affected by the frequency variation.
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7.0 EFFECT OF FREQUENCY V ARIA TION ON LOADING (Continued) 

Increase in load due to increased frequency is 
1844.3 x 1.06%* = 19.55 kW 

Total load on EDG 32 is 
1844.3 + 19.55 + 51.3= 1915.15 kW 

* J .06% variation 

SECOND CASE - STEADY STATE 

The individual loads which result in 1673.1 kW on EDG 33 are as follows: 

RECIRC PUMP 31 
SIPUMP 31 
FCU 31 
FCU33 
MCC36A 
MCC 36E 
MCCs Reset Bus 2N3A 
ESWP34 
NESWP31 

Cable Losses (Ref. Appendix E) 

309.0kW 
327.2 kW 
129.0 kW 
129.0kW 
89.9kW 
20.1 kW 
85.8 kW 

280.8 kW 
280.8 kW 

1651.6 kW 
23.1 kW 

1674.7 kW 

Of the loads identified above the following are static loads: 

MCC36A 
Plant Vent Rad Monitor (R-27) 
Distribution Panel POH 
Boric Acid Heat Tracing 
Cable Losses 

1674.7 kW -48.66 kW = 1626.04 kW 

5.00kW 
5.76kW 

14.80 kW 
23.1 kW 

48.66kW 

1626.04 kW is the motor inductive loading in real power that will be affected by the frequency variation. 

, 
I 
I 
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7.0 EFFECT OF FREQUENCY VARIATION ON LOADING (Continued)

Increase in load due to increased frequency is

1626.04 x 1,06% = 17.2 kW

Total load on EDG 33 is

1626,04 + 17.2 + 48.66 = 1691.9 kW

The above calculations show that:

1. In the first case the maximum peak load is 1915.15 kW. This load is below the 1950kW 2 hr/2000 hr
rating of the EDG.

2. In the second case the maximum is 1691.9 kW and this load is below the 1750kW continuous rating of
the EDG.

I&C engineering have been trending the EDG performance (via IC-PC-I-E-31, 32 & 33.) from 1987 to the
present. During this time period the EDGs frequency deviation has never been greater than 0.2% of the actual
frequency (the model uses 0.5%).

Electrical Engineering had EDG performance testing and evaluation done during the SI Black-out test of R08 and
R09 outages and in both cases no degradation in performance had occurred (see attached memo in Appendix B).
The frequency response of this testing concurs with I&C trending data.
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7.0 £FFECT OF FREOUENCY VARIATION ON LOADING (Continued) 

Increase in load due to increased frequency is 

1626.04 x 1,06% = 17,2 kW 

Total load on EDG 33 is 

1626,04 + 17.2 + 48.66 = 1691.9 kW 

The above calculations show that: 

l. In the first case the maximum peak load is 1915.15 kW. This load is below the 1950kW 2 hrl2000 hr 
rating of the EDG. 

2. In the second case the max.imum is 1691.9 kW and this load is below the 1750kW continuous rating of 
the EDG, 

I&C engineering have been trending the EDG performance (via IC-PC-I-E-31, 32 & 33.) from 1987 to the 
present. During this time period the EDGs frequency deviation has never been greater than 0.2% of the actual 
frequency (the model uses 0.5%). . 

Electrical Engineering had EDG performance testing and evaluation done during the SI Black-out test ofR08 and 
R09 outages and in both cases no degradation in performance had occurred (see attached memo in Appendix B). 
The frequency response of this testing concurs with I&C trending data. 
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8.0 POWER FACTOR CALCULATION FOR WORST CASE KVA LOADING ON EDGs

This section is for the power factor calculation for the worst case kVA loading on each EDG.

For EDG 31:

The worst case peak loading occurs during a Large Break LOCA with Bus 5A not available.

The individual loads which result in 1830.8 kW or 2137.8 kVA on EDG 31 are as follows:

AFWP 31
CHARGING PUMP 32
ESWP 35
FCU 32
FCU 34
MCC 36C
MCC 32 (MCC Reset Bus 2A/3A
MCC 34 (MCC Reset Bus 2A/3A)
RHR PUMP 31
SI PUMP 32

Cable Losses (Ref. Appendix E-3)

kW

378.9
140.2
280.8
129.0
129.0
94.3
12.0

51.3
288.1
327.2

1830.8 kW
19.6 kW

1850.4 kW

kVA

435.5
156.8
320.9
184.6
184.6
104,2

12.6 from 12.0/0.95 = 12.6
60.3 from 51.3/0.85 = 60.3

318.8
359.5

2137.8 kVA

Of the loads identified above the following are static loads:
MCC 36C

PBX System
Ctrl Bldg. Ltg
Rod Pos. Indic System
Cable Losses

15.0 kW
33.8 kW
5.0 kW

19.6 kW
73.4 kW

1850.4 kW - 73.4 kW = 1777 kW

1777 kW is the motor inductive loading in real power that will be affected by the frequency variation.

Increase in load due to increased frequency is 1777 x 1.06% = 18.8 kW

Total load on EDG 31 is 1850.4 + 18.8 = 1868.5 kW.

Similarly the frequency variation is calculated to be 22.1 kVA.
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8.0 POWER FACTOR CALCULATION FOR WORST CASE KVA LOADING ON EDGs 

This section is for the power factor calculation for the worst case kV A loading on each EOG. 

For EOG 31: 
The worst case peak loading occurs during a Large Break LOCA with Bus 5A not available. 

The individual loads which result in 1830.8 kW or 2137.8 kVA onEDG 31 are as follows: 

AFWP31 
CHARGING PUMP 32 
ESWP35 
FCU32 
FCU34 
MCC 36C 
MCC 32 (MCC Reset Bus 2A13A 
MCC 34 (MCC Reset Bus 2A13A) 
RHRPUMP31 
SI PUMP 32 

Cable Losses (Ref. Appendix E-3) 

378.9 
140.2 
280.8 
129.0 
129.0 
94.3 
12.0 
51.3 

288.1 
327.2 

1830.8 kW 
19.6kW 

1850.4 kW 

Of the loads identified above the following are static loads: 
MCC 36C 

PBX System 
Ctrl Bldg. Ltg 
Rod Pos. lndic System 
Cable Losses 

15.0kW 
33.8 kW 
5.0kW 

19.6kW 
73.4 kW 

1850.4 kW - 73.4 kW = 1777 kW 

435.5 
156.8 
320.9 
184.6 
184.6 
104.2 

12.6 from 12.010.95 == 12.6 
from 51.3/0.85 = 60.3 60.3 

318.8 
359.5 

2137.8lcVA 

1777 kW is the motor inductive loading in real power that will be affected by the frequency variation. 

Increase in load due to increased frequency is 1777 x 1.06% = 1.8.8 kW 

Total load on EOG 31 is 1850.4 + 18.8 = 1868.5 kW. 

Similarly the frequency variation is calculated to be 22.1 kV A. 

1 
r 
t 

I 
I 
I 
I 



Nuclear Engineering
CALCULATION SHEET

Calculation No. IP3-CALC-ED-00207 Revision 8

Project: Electrical Load Study Page 57 of 69

Subject: 480V Bus 2A. 3A. 5A, and 6A and EDG's 31, 32 and 33 Accident Loadina

8.0 POWER FACTOR CALCULATION FOR WORST CASE KVA LOADING ON EDGs (Continued)

The majority of the feeder cables to the loads listed above are I/C-500MCM, with a reactance
of X = 0.0509 Q./1000ft and a resistance at 75C of R = 0.0299 f,/1000ft.
This yields a power factor of p.f. = 0.5 1.

For the purpose of determining the cable losses in kVA, a conservative power factor value of 0.50
is assumed. Therefore for the loads on EDG 3 1, the cable losses are 19.6 kW / 0.50 = 39.2 kVA.

The total kVA on EDG 31 is 2137.8 + 22.1 (frequency variation) + 39.2 = 2199.1 kVA

The calculated power factor is: p.f. = Total kW / Total kVA = 1868.5 / 2199.1 = 0.85.

For EDG 32:

From Section 7.0 of this calculation the worst case peak loading occurs during a Large Break LOCA
with Buses 2A13A not available.

The total loading in kW is 1915.15 kW, including 22.1 kW for cable losses (Appendix E-1) and 19.55 kW for
frequency
variation.

Using section 6.0 the total kVA loading is summed for the individual loads on EDG 32 as follows:

AFWP 33 422.2 kVA
CSP 32 357.0 kVA
ESWP 36 320.9 kVA
FCU 35 184.6 kVA
MCC 36B 90.3 kVA
MCC 36D 23.5 kVA
MCC 37 (MCC Reset Bus 6A) 29.2 kVA from 24.8 kW / 0.85 = 29.2 kVA
RHR PUMP 32 348.9 kVA
SI PUMP 33 359.5 kVA

2136.1 kVA

Frequency variation is calculated in the same methodology used in Section 7.0. The total inductive loads
are: 2136.1 kVA - 29.5 kVA (from MCC 36B) = 2106.6 kVA

The frequency variation is: 2106.6 * 1.06% = 22.3 kVA.
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8.0 POWER FACTOR CALCULATION FOR WORST CASE KVA LOADING ON EDGs (Continued) 

The majority of the feeder cables to the loads listed above are l/C-500MCM, with a reactance 
of X;: 0.0509 OJI OOOft and a resistance at 75C of R = 0.0299 nJlOOOft . 
This yields a power factor of pJ. = 0.51. 

For the purpose of determining the cable losses in kV A, a conservative power factor value of 0.50 
is assumed. Therefore for the loads on EDG 31, the cable losses are 19.6 kW /0.50;: 39.2 kV A. 

The total kV A on EDG 31 is 2137.8 + 22.1 (frequency variation) + 39.2 = 2199.1 kV A 

The calculated power factor is: p.f. = Total kW / Total kV A = 1868.5 I 2199.1 = 0.85. 

ForEDO 32: 

From Section 7.0 of this calculation the worst case peak loading occurs during a Large Break LOCA 
with Buses 2A13A not available. 

The total loading in kW is 1915.15 kW, including 22.1 kW for cable losses (Appendix E-l) and 19.55 kW for 
frequency 
variation. 

Using section 6.0 the total kV A loading is summed for the individual loads on EDG 32 as follows: 

AFWP33 
CSP32 
ESWP36 
FCU35 
MCC 36B 
MCC36D 
MCC 37 (MCC Reset Bus 6A) 
RHR PUMP 32 
SIPUMP 33 

422.2 kVA 
357.0 kVA 
320.9 kYA 
184.6 kYA 
90.3 kVA 
23.5 kVA 
29.2 kY A from 24.8 kW I 0.85 = 29.2 kV A 

348.9 kYA 
359.5 kYA 

2136.1 kVA 

Frequency variation is calculated in the same methodology used in Section 7.0. The total inductive loads 
are: 2136.1 kYA - 29.5 kVA (from MCC 36B);: 2106.6 kYA 

The frequency variation is: 2106.6 * 1.06% = 22.3 kV A. 
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8.0 POWER FACTOR CALCULATION FOR WORST CASE KVA LOADING ON EDGs (Continued)

The majority of the feeder cables to the loads listed above are I/C-500MCM, with a reactance

of X = 0.0509 f./1000ft and a resistance at 75C of R = 0.0299 J 1000ft.
This yields a power factor of p.f. = 0.51.

For the purpose of determining the cable losses in kVA, a conservative power factor value of 0.50

is assumed. Therefore for the loads on EDG 32, the cable losses are 22.1 kW / 0.50 = 44.2 kVA.

Therefore the total kVA loading is: 2136.1 + 44.2 + 22.3 = 2202.6 kVA.

The calculated power factor is: p.f. = Total kWJTotal kVA = 1915.15 / 2202.6 = 0.87.

For EDG 33:

From Section 7.0 of this calculation the worst case peak loading occurs during a Large Break LOCA
with Buses 6A not available. (For this case the worst peak load is also the worst case steady state load
for EDG 33.)

The total loading in kW is 1691.9 kW, including 23.1 kW for cable losses (Appendix E-2) and 17.2 kW for
frequency variation.

Using section 6.0 the total kVA loading is summed for the individual loads on EDG 33 as follows:

RECIRC PUMP 31
SI PUMP 31
FCU 31
FCU 33
MCC 36A
MCC 36E
MCCs Reset Bus 2A/3A
ESWP 34
NESWP 31

353.5 kVA
359.5 kVA
184.6 kVA
184.6 kVA
104.4 kVA
23.4 kVA
100.9 kVA
320.9 kVA
320.9 kVA

1952.7 kVA

from 85.8 kW/0.85 = 100.9 kVA

Frequency variation is calculated in the same methodology used in Section 7.0. The total inductive loads
are: 1952.7 kVA - 25.56 kVA (from MCC 36A) = 1927.14 kVA

The frequency variation is: 1927.14 * 1.06% = 20.4 kVA and the cable losses are 23.1 kW / 0.5 = 46.2 kVA.
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8.0 POWER FACTOR CALCULATION FOR WORST CASE KV A LOADING ON EDGs (Continued) 

The majority of the feeder cables to the loads listed above are IIC-500MCM. with a reactance 
of X ;: 0.0509 QJ I OOOft and a resistance at 75C of R = 0.0299 QJ 1000ft . 
This yields a power factor of p.f. ;: 0.51. 

For the purpose of determining the cable losses in kV A. a conservative power factor value of 0.50 
is assumed. Therefore for the loads on Eoo 32. the cable losses are 22.1 kW I 0.50 = 44.2 kV A. 

Therefore the total kVA loading is: 2136.1 + 44.2 + 22.3 = 2202.6 kV A. 

The calculated power factor is: p.f. = Total kW J Total kVA ;:: 1915.15/2202.6 = 0.87. 

For EOG 33: 

From Section 7.0 of this calculation the worst case peak loading occurs during a Large Break LOCA 
with Buses 6A not available. (For this case the worst peak load is also the worst case steady state load 
for EOG 33.) 

The total loading in kW is 1691.9 kW, including 23.1 kW for cable losses (Appendix E-2) and 17.2 kW for 
frequency variation. 

Using section 6.0 the total kVA loading is summed for the individual loads on Eoo 33 as follows: 

RECIRC PUMP 31 
SIPUMP 31 
FCU3l 
FCU33 
MCC36A 
MCC36E 
MCCs Reset Bus 2A13A 
ESWP34 
NESWP31 

353.5 kVA 
359.5 kVA 
184.6 kVA 
184.6 kVA 
104.4 kVA 
23.4 kVA 
100.9 kVA 
320.9kVA 
320.9 kVA 

1952.7 kVA 

from 85.8 kW/0.85 = 100.9 kVA 

Frequency variation is calculated in the same methodology used in Section 7.0. The total inductive loads 
are: 1952.7 kVA - 25.56 kVA (from MCC 36A) = 1927.14 kVA 

The frequency variation is: 1927.14 * 1.06% = 20.4 kV A and the cable losses are 23.1 kW J 0.5 = 46.2 kV A. 
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8.0 POWER FACTOR CALCULATION FOR WORST CASE KVA LOADING ON EDGs (Continued)

The majority of the feeder cables to the loads listed above are I /C-350MCM with a
reactance of X= 0.0527 M!1000ft and a resistance at 75C of R = 0.0413 M,/l000ft.
This yields a power factor of 0.58.

For the purpose of determining the cable losses in kVA, a conservative power factor value of 0.55
is assumed. Therefore for the loads on EDG 33, the cable losses are 23.1 kW / 0.55 = 42 kVA.

Therefore the total kVA loading is: 1952.7 + 42 + 20.4 = 2015.1 kVA.

The calculated power factor is: p.f. = Total kW / Total kVA = 1691.9 12015.1 = 0.84.
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8.0 POWER FACTOR CALCULATION FOR WORST CASE KVA LOADING ON EDGs (Continued) 

The majority of the feeder cables to the loads listed above are l/C-350MCM with a 
reactance ofX= 0.0527 WIOOOft and a resistance at 75C ofR = 0.0413 WlOOOft. 
This yields a power factor of 0.58. 

For the purpose of determining the cable losses in kVA. a conservative power factor value of 0.55 
is assumed. Therefore for the loads on EOO 33, the cable losses are 23.1 kW / 0.55 = 42 kV A. 

Therefore the total kVA loading is: \952.7 + 42 + 2004 = 2015.1 kVA. 

The calculated power factor is: p.f. :::: Total kW / Total kVA = 1691.9/2015.1 :::: 0.84. 
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO

TITLE PAGE

I. Legend 1

2. Master Load List

a) Loads on all Buses 4

b) 6.9kV Equivalent Amps 8

3. Loading Summary During and End of Accident Scenarios 12

4. Large Break LOCA (RCS Pressure < 325)

a) Total MCC and Lighting Reset
All Buses available with Off-Site Power 16

b) Buses 2A and 3A Tied Together with Off-Site 23
Power Available

c) Buses 2A and 3A Tied Together, Bus 6A 30
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 38
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 46
Off-Site Power

f) Buses 2A and 3A Tied Together with LOOP 53

g) Buses 2A and 3A Tied Together, Bus 6A 60
Not Available, with LOOP

h) Buses 2A and 3A Tied Together, Bus 5A 68
Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 76
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Subject: 480V Bus 2A. 3A. 5A. and 6A and ERG's 31. 32 and 33 Accident Loading 

9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO 

TITLE 

I. Legend 

2. Master Load List 

a) Loads on all Buses 

b) 6.9kV Equivalent Amps 

3. Loading Summary During and End of Accident Scenarios 

4. Large Break LOCA (RCS Pressure < 325) 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

Total MCC and Lighting Reset 
All Buses available with Off·Site Power 

Buses 2A and 3A Tied Together with Off·Site 
Power Available 

Buses 2A and 3A Tied Together, Bus 6A 
Not Available, with Off·Site Power 

Buses 2A and 3A Tied Together, Bus 5A 
Not Available, with Off·Site Power 

Bus 2A andlor 3A Not Available with 
Off-Site Power 

Buses 2A and 3A Tied Together with LOOP 

Buses 2A and 3A Tied Together, Bus 6A 
Not Available, with LOOP 

Buses 2A and 3A Tied Together, Bus 5A 
Not Available, with LOOP 

Bus 2A andlor 3A Not Available with LOOP 

4 

8 

12 

16 

23 

30 

38 

46 

53 

60 

68 

76 
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9,0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued)

TITLE PAGE

6. Small Break LOCA

a) Total MCC and Lighting Reset
All Buses available with Off-Site Power 83

b) Buses 2A and 3A Tied Together with Off-Site 91
Power Available

c) Buses 2A and 3A Tied Together, Bus 6A 99
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 106
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 113
Off-Site Power

0 Buses 2A and 3A Tied Together with LOOP 120

g) Buses 2A and 3A Tied Together, Bus 6A 128
Not Available, with LOOP

h) Bus 2A and/or 3A Tied Together, Bus 5A 135
Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 142
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9.0 INDEX OF LOADING CALCULA nONS FOR EACH ACCIDENT SCENARIO (Continued) 

TITLE PAGE 

6. Small Break LOCA 

a) Total MCC and Lighting Reset 
All Buses available ""ith Off-Site Power 83 

b) Buses 2A and 3A Tied Together with Off-Site 91 
Power Available 

c) Buses 2A and 3A Tied Together, Bus 6A 99 
Not Available, with Off-Site Power 

d) Buses 2A and 3A Tied Together, Bus 5A 106 
Not Available, with Off-Site Power 

e) Bus 2A and/or 3A Not Available with 113 
Off-Site Power 

t) Buses 2A and 3A Tied Together with LOOP 120 

g) Buses 2A and 3A Tied Together, Bus 6A 128 
Not Available, with LOOP 

h) Bus 2A and/or 3A Tied Together, Bus 5A 135 
Not Available, with LOOP 

i) Bus 2A and/or 3A Not Available with LOOP 142 
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued)

TITLE PAGE

7. Small Break LOCA (Phase B)

a) Total MCC and Lighting Reset
All Buses available with Off-Site Power 149

b) Buses 2A and 3A Tied Together with Off-Site 157
Power Available

c) Buses 2A and 3A Tied Together, Bus 6A 165
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 173
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 181
Off-Site Power

f) Buses 2A and 3A Tied Together with LOOP 189

g) Buses 2A and 3A Tied Together. Bus 6A 197
Not Available, with LOOP

h) Buses 2A and 3A Tied Together, Bus 5A 205
Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 213
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued) 

TITLE 

7. Small Break LOCA (Phase B) 

a) Total MCC and Lighting Reset 
All Buses available with Off-Site Power 149 

b) Buses 2A and 3A Tied Together with Off-Site 157 
Power Available 

c) Buses 2A and 3A Tied Together, Bus 6A 165 
Not Available. with Off-Site Power 

d) Buses 2A and 3A Tied Together, Bus 5A 173 
Not Available, with Off-Site Power 

e) Bus 2A and/or 3A Not Available with 181 
Off-Site Power 

t) Buses 2A and 3A Tied Together with LOOP 1.89 

g) Buses 2A and 3A Tied Together. Bus 6A 197 
Not Available, with LOOP 

h) Buses 2A and 3A Tied Together, Bus 5A 205 
Not Available. with LOOP 

i) Bus 2A andlor 3A Not Available with LOOP 213 
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued)

TITLE PAGE

a. Steam Break (Phase B)

a) Total MCC and Lighting Reset 221
All Buses available with Off-Site Power

b) Buses 2A and 3A Tied Together with Off-Site 227
Power

c) Buses 2A and 3A Tied Together, Bus 6A 233
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 239
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 245
Off-Site Power

f) Buses 2A and 3A tied together with LOOP 251

g) Buses 2A and 3A Tied Together, Bus 6A 257
Not Available, with LOOP

h) Buses 2A and 3A Tied Together, Bus 5A 263

Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 269
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued) 

TITLE PAGE 

8. Steam Break (Phase B) 

a) Total MCC and Lighting Reset 221 
All Buses available with Off-Site Power 

b) Buses 2A and 3A Tied Together with Off-Site 227 
Power 

c) Buses 2A and 3A Tied Together, Bus 6A 233 
Not Available, with Off-Site Power 

d) Buses 2A and 3A Tied Together, Bus SA 239 
Not Available, with Off-Site Power 

e) Bus 2A and/or 3A Not Available with 245 
Off-Site Power 

t) Buses 2A and 3A tied together with LOOP 251 

g) Buses 2A and 3A Tied Together, Bus 6A 257 
Not Available, with LOOP 

h) Buses 2A and 3A Tied Together, Bus 5A 263 
Not Available. with LOOP 

i) Bus 2A and/or 3A Not Available with LOOP 269 
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued)

TITLE PAGE

9. Steam Break

a) Total MCC and Lighting Reset 276
All Buses available with Off-Site Power

b) Buses 2A and 3A Tied Together with Off-Site 282
Power

c) Buses 2A and 3A Tied Together, Bus 6A 288
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 294
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 300
Off-Site Power

f) Buses 2A and 3A Tied Together with LOOP 306

g) Buses 2A and 3A Tied Together, Bus 6A 312
Not Available, with LOOP

h) Buses 2A and 3A Tied Together, Bus 5A 318
Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 324
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued) 

TITLE PAGE 

9. Steam Break 

a) Total MCC and Lighting Reset 276 
All Buses available with Off·Site Power 

b) Buses 2A and 3A Tied Together with Off-Site 282 
Power 

c) Buses 2A and 3A Tied Together, Bus 6A 288 
Not Available. with Off-Site Power 

d) Buses 2A and 3A Tied Together. Bus 5A 294 
Not Available, with Off-Site Power 

e) Bus 2A andlor 3A Not Available with 300 
Off-5ite Power 

f) Buses 2A and 3A Tied Together with LOOP 306 

g) Buses 2A and 3A Tied Together. Bus 6A 312 
Not Available, with LOOP 

h) Buses 2A and 3A Tied Together, Bus 5A 318 
Not Available, with LOOP 

i) Bus 2A andlor 3A Not Available with LOOP 324 
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued)

TITLE PAGE

10. Inadvertent SI (Phase B)

a) Total MCC and Lighting Reset 330
All Buses available with Off-Site Power

b) Buses 2A and 3A Tied Together with Off-Site 336
Power Available

c) Buses 2A and 3A Tied Together, Bus 6A 341
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 348
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 354
Off-Site Power

0) Buses 2A and 3A Tied Together with LOOP 360

g) Buses 2A and 3A Tied Together, Bus 6A 366
Not Available, with LOOP

h) Buses 2A and 3A Tied Together, Bus 5A 372
Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 378
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued) 

10. Inadvertent SI (Phase B) 

a) Total MCC and Lighting Reset 330 
All Buses available with Off-Site Power 

b) Buses 2A and 3A Tied Together with Off-Site 336 
Power Available 

c) Buses 2A and 3A Tied Together. Bus 6A 341 
Not Available. with Off-Site Power 

d) Buses 2A and 3A Tied Together, Bus SA 348 
Not Available. with Off-Site Power 

e) Bus 2A andlor 3A Not Available with 354 
Off-Site Power 

t) Buses 2A and 3A Tied Together with LOOP 360 

g) Buses 2A and 3A Tied Together, Bus 6A 366 
Not Available, with LOOP 

h) Buses 2A and 3A Tied Together, Bus 5A 372 
Not Available, with LOOP 

i) Bus 2A andlor 3A Not Available with LOOP 378 
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued)

TITLE PAGE

11. Inadvertent SI

a) Total MCC and Lighting Reset 384
All Buses available with Off-Site Power

b) Buses 2A and 3A Tied Together with Off-Site 390
Power

c) Buses 2A and 3A Tied Together, Bus 6A 396
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 402
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 408

Off-Site Power

f) Buses 2A and 3A Tied Together with LOOP 414

g) Buses 2A and 3A Tied Together, Bus 6A 420
Not Available, with LOOP

h) Buses 2A and 3A Tied Together, Bus 5A 426
Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 432
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9.0 INDEX OF LOADING CALCULATIONS FOR EACH ACCIDENT SCENARIO (Continued) 

TITLE PAGE 

It. Inadvertent Sf 

a) Total MCC and Lighting Reset 384 
All Buses available with Off-Site Power 

b) Buses 2A and 3A Tied Together with Off-Site 390 
Power 

c) Buses 2A and 3A Tied Together. Bus 6A 396 
Not Available, with Off-Site Power 

d) Buses 2A and 3A Tied Together, Bus SA 402 
Not Available, with Off-Site Power 

e) Bus 2A and/or 3A Not Available with 408 
Off-Site Power 

t) Buses 2A and 3A Tied Together with LOOP 414 

g) Buses 2A and 3A Tied Together, Bus 6A 420 
Not Available. with LOOP 

h) Buses 2A and 3A Tied Together, Bus SA 426 
Not Available, with LOOP 

i) Bus 2A and/or 3A Not Available with LOOP 432 
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9.0 INDEX OF LOADING CALCUJLATIONS FOR EACH ACCIDENT SCENARIO (Continued)

TITLE PAGE

12. Steam Generator Tube Rupture

a) Total MCC and Lighting Reset 438
All Buses available with Off-Site Power

b) Buses 2A and 3A Tied Together with Off-Site 445
Power Available

c) Buses 2A and 3A Tied Together, Bus 6A 452
Not Available, with Off-Site Power

d) Buses 2A and 3A Tied Together, Bus 5A 459
Not Available, with Off-Site Power

e) Bus 2A and/or 3A Not Available with 466
Off-Site Power

f) Buses 2A and 3A Tied Together with LOOP 473

g) Buses 2A and 3A Tied Together, Bus 6A 480

Not Available, with LOOP

h) Buses 2A and 3A tied together, Bus 5A 487
Not Available, with LOOP

i) Bus 2A and/or 3A Not Available with LOOP 494
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1 Design Inputs - Were the inputs correctly selected and incorporated into the design?
(Design inputs include design bases, plant operational conditions, performance
requirements, regulatory requirements and commitments, codes, standards, field data, etc.
All information used as design inputs should have been reviewed and approved by the
responsible design organization, as applicable.
All inputs need to be retrievable or excerpts of documents used should be attached.
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4. ("odes, St1(dards and Regulatory Requirements -Are the applicable codes, standards and regulatory
1UjwmrnCents including issue and addenda properly idetitfiedd and are their req uhitemen tS ir desigen met?
)es - ! (CNo E N;A C]

C'onstruction and Operating Experience .- Have applicable construction and operating experience
been considered?
Yes El No C1 NiA E

6 Interfaces -- Have the desigin interface requirements been satisfied and documented?
Yes [D No 0 NiAQ

7. Melhods..- Was an appropriate design or analytical (for calculations) method used?
Yes F- No 0 NiA n

8. Design( Outputs -- Is the outpttt reasonable compared to the inputs?
Yes 0 No NiA 71

q4. Parts. Equipment and Processes - Are the specified parts, equipment, and processes suitable fbr
the required application?
Yes [F NoD N/A E)

10 Matel ials Compatibility -- Are the specified materials compatible with each other and the design
emviw-onnmenlal conditions to which the material will be exposed?
Yes 01 No 0 N/A 0

tMaintenance requirements - Have adequate maintenance features and requirements been
specified?

Yes Cl No ] N/A S1

I2. Accessibility for Maintenance -Are accessibility and other design provisions adequate for
pert ot1n1atnce of needed maintenance and repair?
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,Accessibility fbr In-service Inspection -- Has adequate accessibility been provided to perform fihe
in-SeV .icc inspecoion expected to be required during the plant lifle?
Yes 0- N\o 0 N/A \

14. Radiation Exposure - Flas the design properly considered radiation exposure to the public and
pl1pitersonn
Yes 17 No !] N/X 1]

.. cceptanice (Criteria - Are the acceptance criteria incorporated in the design documents sufficient
to allow yenification that design requirements have been satisfactorily accomplished?
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1 (. -est Requirements - Have adequate prc-operational and subsequent periodic test requirements
hcen appropriately specified?
Yes E] No J NiA

EN-DC-134. Rev. 2

ATTACHMENT 9.6 DESIGN VERIFICATION CHECKLIST 

Slll~d 2 01'"3 

4. Codes. Standards and Regulatory Requirements·· '\rc the applicable codes. standards and regulatory 
lrljttir(,lllctlts, including issue and addcnd~ properly identilicd ane! arc their rcquin:rncnt5 for design met" 
'r'es CJ No 0 N/A 0 

:;. (\)IlSlnIC'lioll and Operating Experience .. - Ilave applicable conslruction and operating exp(~rience 
been considered'i 
\{es 0 No 0 NfA I2Sl 

(, Iltlerhict's ..... Il<lvt, the design inlerface requirements been satisiied and documented'! 
Yes CJ No 0 N!A 0 

\;klho(\s ...... Was an <lppropriatc design or anulytical (for calculations) method lIsed? 
YesGJ NoD NiA 0 

c\. Design Outputs _. Is the output reasonable compared to the inputs'! 
Yes [] No 0 NiA 0 

I). Parts, Equipl11ent <llld Processes _. Are the specified pans, equipment, and processes suitable fiJI' 
lhe required <lpplication'l 
't'es [J No 0 N/A [S) 

10. ;v)atcri'lls C'ompatibility·~ Are the specified materials compatible with each other and the cksign 
<'lIvinll1lllental conditions 10 which the material will be exposed'! 
Yes [] No 0 N/A I2Sl 

Ii. Vlailltenam:e rl~quirelllents - Have adequate maintenance fcatun:s and requirements been 
specifiecl'.' 
Yes [J NoD N/A ~ 

I' ;\,:cessihility for Maintenance ..... Are accessibility and other design provisions adequate for 
pl'rl(lrrl1ancc of needed ll1uintenance ;lI1d repair'! 
Yes D No 0 NiA I2Sl 

i:'. A,-ccssibility j{.l[ In-service lnspectioll .... Has adequate accessibility beell provided to perform the 
in-service inspeL'tioll t'xpeeted to be required during the plant life? 
Yes [J No [] N/A 81 

14. ICHlialion Exposur(:~ - \1,13 the design properly considered rJdiatioJ1 exposure to the pub.lic and 
plant personnel" 
Yes [J N<lO Ni,\ 0 

I ~ Acc,'plancl' C:ritt'ria - Arc the acceptancc criteria incorporated in the design documents sufficient 
to .11101\' H'rific,ltion that design requirements havt:: been satisfactorily accomplished? 
'r'c'S r21 No 0 N/A 0 

! (l. TL~;;r Requirements- Have adequate pre-operational and subsequent periodic tesl r(~qllircmellts 
heen "pproprialclv specified? 
Yes [J No [) Ni:\ 1SJ 

EN-DC-134, Rev, 2 



ATTACHMENT 9.6 DESIGN VERIFICATION CHECKLIST

'.hee 3 oI 3

I. I Handling, Storage, Cleaning and Shipping Are adequate handling, storage. cleaning and
Shipping requirements specified?
Vt"es [j No C3 N/A E

I. Identiatcation Rl(eqirements -- Are adequate identification requirements specified'?
Yes C] No] NA [D

'. Records and Documentation -.-Are requirements for record preparation, review, approval,
retention, etc., adequately specified? Are all documents prepared in a clear legible manner suitable for
mic oo fmine and/or ol her documentat ion storage method? Have all impacted documents been identified for
ipdate as necessary'?
Yes - oL N CA ]

2 oftware Quality Assurance- EINN sites: For a calculation that utilized software applications (e~g..
6.T(HIC, SYMC ORD) was it plroperly verified and validated in accordance with EN- IT- 104 or
previous site SQA Pi ogram?
ENS sites: This is an EN-IT-104 task. However, per ENS-DC-126. Ibr exempt software, was it
verified in the calculation?
Yes C No D] NiA [0

2 1 fl' alvhc-ise impaut oil peripheral component.' .ull.%VSfer's, outside the boutndar, ofthc diocument
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Yes [71 No [] N/A E]
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IDENTIFICATION: DISCIPLINE:

Document Title: BHP Input From Design Mechanical - Appendix H I]Civil/Structural
"]Electrical

Doc. No.: EC - 16788 Rev. 0 QA Cat. SR
,Mechanical

., " ./ El]Nuclear
Louis F. Liberatod. J. - A9--/# ElOther

Verifier: Print Sign Date
Manager authorization
for supervisor performing
Verification.

N/A
N/A

Print Sign Date

METHOD OF VERIFICATION:

Design Review 0 Alternate Calculations 0 Qualification Test 0

The following basic questions are addressed as applicable, during the performance of any design
verification. These questions are based on the requirements of ANSI N45.2.11 - 1974.

NOTE The reviewer can use the "Comments/Continuation sheet" at the end for entering any
comment/resolution along with the appropriate question number. Additional items
with new question numbers can also be entered.

1. Design Inputs - Were the inputs correctly selected and incorporated into the design?
(Design inputs include design bases, plant operational conditions, performance
requirements, regulatory requirements and commitments, codes, standards, field data, etc.
All information used as design inputs should have been reviewed and approved by the
responsible design organization, as applicable.
All inputs need to be retrievable or excerpts of documents used should be attached.
See site specific design input procedures for guidance in identifying inputs.)
Yes (D No 0 N/A 0

See attached Comment Sheet.

2. Assumptions - Are assumptions necessary to perform the design activity adequately described
and reasonable? Where necessary, are assumptions identified for subsequent re-verification when
the detailed activities are completed? Are the latest applicable revisions of design documents
utilized?
Yes 0 No 0 N/A D

See attached Comment Sheet,

3. Quality Assurance - Are the appropriate quality and quality assurance requirements
specified?
Yes 0 No D N/A D
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4. Codes, Standards and Regulatory Requirements - Are the applicable codes, standards and
regulatory requirements, including issue and addenda properly identified and are their requirements
for design met?
YesQ No C1 N/A 0

5. Construction and Operating Experience - Have applicable construction and operating
experience been considered?
Yes [] No [] N/A 0

6. Interfaces - Have the design interface requirements been satisfied and documented?
Yes 0 No 0 N/A 0l

See attached Comment Sheet.

7. Methods - Was an appropriate design or analytical (for calculations) method used?
Yes 0 No 0 N/A 0

8. Design Outputs - Is the output reasonable compared to the inputs?
Yes 0 No 0 N/A 0

9. Parts, Equipment and Processes - Are the specified parts, equipment, and processes
suitable for the required application?
Yes 0 No [ N/A 0

10. Materials Compatibility - Are the specified materials compatible with each other and the
design environmental conditions to which the material will be exposed?
Yes 0 No 0 N/A 0

11. Maintenance requirements - Have adequate maintenance features and requirements
been specified?
Yes 0 No 0 NIA 0

12. Accessibility for Maintenance - Are accessibility and other design provisions adequate for
performance of needed maintenance and repair?
Yes [ No [ N/A 0

13. Accessibility for In-service Inspection - Has adequate accessibility been provided to
perform the in-service inspection expected to be required during the plant life?
Yes [] No [ N/A 0

14. Radiation Exposure - Has the design properly considered radiation exposure to the
public and plant personnel?
Yes D No 0 NIA [

15. Acceptance Criteria - Are the acceptance criteria incorporated in the design documents
sufficient to allow verification that design requirements have been satisfactorily
accomplished?
Yes 0 No 0 N/A 0

EN-DC-134 REV 2
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16. Test Requirements - Have adequate pre-operational and subsequent periodic test
requirements been appropriately specified?
Yesfj No 0 N/A 0

17. Handling, Storage, Cleaning and Shipping - Are adequate handling, storage, cleaning
and shipping requirements specified?
Yes 0 No 0 N/A 0

18. Identification Requirements - Are adequate identification requirements specified?
Yes 0 No ] N/A 0

19, Records and Documentation - Are requirements for record preparation, review, approval,
retention, etc., adequately specified? Are all documents prepared in a clear legible manner
suitable for microfilming and/or other documentation storage method? Have all impacted
documents been identified for update as necessary?
Yes 0 No [] N/A [I

20. Software Quality Assurance- ENN sites: For a calculation that utilized software
applications (e.g., GOTHIC, SYMCORD), was it properly verified and validated in
accordance with EN- IT-1 04 or previous site SQA Program?
ENS sites: This is an EN-IT-104 task. However, per ENS-DC-126, for exempt software,
was it verified in the calculation?
Yes 0 No [] N/A 0

21. Has adverse impact on peripheral components and systems, outside the boundary of the
document being verified, been considered?
Yes 0 No [] N/A 0

EN-DC-134 REV 2
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16. Test Requirements - Have adequate pre-operational and subsequent periodic test 
requirements been appropriately specified? 
Yes 0 No 0 NlA 181 

17. Handling. Storage, Cleaning and Shipping - Are adequate handling. storage, cleaning 
and shipping requirements specified? 
Yes 0 No 0 N/A 181 

18. Identification Requirements - Are adequate identification requirements specified? 
Yes 0 No 0 N/A 181 

19. Records and Documentation - Are requirements for record preparation, review, approval, 
retention, etc., adequately specified? Are all documents prepared in a clear legible manner 
suitable for microfilming andior other documentation storage method? Have all impacted 
documents been identified for update as necessary? 
Yes 181 No 0 N/A 0 

20. Software Quality Assurance- ENN sites: For a calculation that utilized software 
applications (e.g .• GOTHIC, SYMCORD). was it properly verified and validated in 
accordance with EN- IT-104 or previous site SQA Program? 
ENS sites: This is an EN-IT-104 task. However. per ENS-DC-126. for exempt software. 
was it verified in the calculation? 
Yes 0 No 0 N/A 181 

21. Has adverse impact on peripheral components and systems, outside the boundary of the 
document being verified, been considered? 
Yes 0 No 0 N/A 181 

EN-DC-134 REV 2 



ATAHMENT I9of7 DESIGN VERIFICATION COMMENT SHEET

Sheet 1 of 1

Question Comments Resolution Initial/Date

1 Pg. 1 of 5 (Containment Recirculation Pump Input): It is agreed that the GSI-191 related calcs are still
The four cases listed are for one (1) RHR HX cases formally in "pending" status. It Is also acknowledged
only. This is stated to be based on the GSI-191 that the EOPs as currently written still permit 2 RHR
calc IP-CALC-07-00054, Rev 2 (West. CN-SEE-05- Ht Exchanger operation. However, it has been f,
107, Rev. 2). This calc is not formally active at this confirmed that the flow rates for applicable pumps
point (pending issuance of EC-2812) and the EOP determined in SEE-05-107 R2 bound the max flow
changes to implement the one RHR HX restrictions rates from previous analyses. Thus from an
are not yet issued. The BHPs are for the flows analytical perspective, the flow rates used are
taken from a combination of that above calc and the conservative for BHp determination (and moreover,
IP-CALC-04-0809, Rev. 2 Calc. Current plant they will be correct going forward).
opertion could have one or two HXs available, The BHp values for the two RHR Ht Exch cases

have been included in the EDG Loading Input
Clarification.

2. Pg. 1 of 5 (Containment Recirculation Pump Input): Based on SEE-03-59 R 0 Table 2, the maximum
The HHSI recirc flow for LBLOCA is listed as 1500 runout flow of two HHSI Pumps Is approximately
gpm and the HHSI recirc case for SBLOCA is listed 1330 gpm for a LBLOCA. When this is added to the i -.I-J
as 1420 gpm. What are the bases of these numbers nominal 170 gpm IR Pump recirc miniflow, the 1500 /

and why different? gpm flow rate is obtained that is used in the 809
caic.
For a SBLOCA, where some RCS backpressure
exists, verbal input from Westinghouse
recommended that a 2 pump maximum flow rate of
1250 gpm would be reasonably conservative. When
the 170 gpm for the IR Pump miniflow is added, the
1420 gpm value in the 809 caic is obtained.

3. Pg 3 and 4 of 5 (High Head Safety Injection Pump The performance data and curves, where available,
Input): The BHPs for each pump are identified as for the actually installed HHSI Pumps were
being different based on the differences in the compared to the curves used in IP-CALC-04-00809
individual pump curves. The curves and the R2. It was found that within the readability of all the
different values are derived from the IP-CALC-04- curves, the curves contained In the calc would be
0809, Rev. 2 calculation. The curves used were the deemed acceptable for use in determining BHp. In
original plant pump curves. Based on the other words, the performance of the installed HHSI
information contained in Calculation CN-SEE-03- Pumps 31, 32, and 33 are not sufficiently different
59, Rev. 0, the current IP3 SI pumps all have from the performance of the Pumps analyzed in the
different curves. Therefore, the BHPs derived from BHp calculation to alter the BHp results obtained.
the original curves need to be assessed against the The discrepancy in curve usage in the calculation
information contained in the current pump curves. will be addressed as a separate issue.

4. Pg. 4 of 5 (High Head Safety Injection Pump Input): IP-CALC-04-00809 R2 may have cited an
The BHPs provided for the Hot Leg Recirc cases unconservative flow rate for the HL Recirc case.
are derived from IP-CALC-04-0809, Rev. 2. The However, in the revised EDG Loading Input
value of 540.3 gpm seems to be based on Clarification writeup, it has been decided to ./
Westinghouse references noted, but the 540 value recommend to Electrical Engineering that they 01
seems to be based on a minimum Si pump employ the conservative BHp value of 414 Hp
performance case rather than maximum SI pump (basically related to HHSI Pump injection phase
performance. runout flow at 60' F) for all LOCA scenarios. For HL

Recirc, the fluid temperature would be higher (ie,
lower fluid density), so even with a potentially slightly &
higher flow rate associated with boost operation, the
HHSIP BHp would be no higher than 414 BHp.
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5. Pg. 4 and 5 of 5 (Containment Recirculation Fan
(Fan Cooler Unit) Input: The 155 BHP value for a 5
FCU case is not based on a "cold" service water
temperature run from the referenced calculation
CN-CRA-08-1 1, but rather judgment and
comparison to the 3 FCU cases run in that calc. In
addition, reference to a superseded calc IP3-CALC-
ED-00293, Rev. 1, is made since it contained an
earlier run for 5 FCUs, but at "hot" service water
conditions. We shouldn't be using superseded
calculations for references. The CN-CRA-08-11
calc is based on "cold" service water and only
calculates a BHP for 3 FCU cases (ie: 159BHP). In
addition, since there are no like cases to compare,
it is not clear whether "hot" or "cold" service water
yields higher BHPs for the FCUs. So it's not clear
whether either of the 159 BHP or the 155 BHP
values are limiting values.

Based on the comment, Westinghouse was
contacted to discuss calc CN-CRA-08-1 1. This
discussion and the subsequent assessment of
available information pertaining to FCU BHp
determination methodology concluded that 159 Hp is
a bounding BHp value. The number of FCUs
operating affects the per FCU air/steam flow rate
and also the post-accident VC atmospheric
conditions. The temperature of the Service Water
being delivered to the FCUs also slightly affects the
per FCU flow rate, but more significantly affects the
VC conditions (temperature and pressure). A
qualitative evaluation of the combination of these
effects, with input from the SPU Project reconciled
IP2 EDG Loading Study, has led Westinghouse and
I PEC engineering to conclude that the 159 Hp value
is limiting. Thus, in the revised EDG Loading Input
Clarification writeup, it has been decided to
recommend to Electrical Engineering that they use
159 Hp Input for 3, 4, and 5 FCUs operating.

/

I, g

I I 1j -I' ' I I
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10: CWP 1 12RUNANG U A N ANO 3 S3'siiPET I

.00 7.:) [NC: SPA

4'-' 2 OR 44< RUN40 .a"'D jo-, -so '

111,CCUI4, 31 (2' r't.O 3R M m~

112CC 3O3" WMc -"( $,--

i~~~ ~ ~ i S:( ýP -. ILG

1~~~~~~ ~ ~ O"''.4 CPP54 FDS ,Pofý:,cp ý

120 XRP 32 BUWA CWM ESSO6REC 32 AY

121 WRP32 (LBWA HOT iOW PLOW EsTCSP-Y

Comneut dl AvAal male

To (Amps)

3A -75.
6A 562 ,9

2 A,'3 A 407.

5 A 2U3.4
5A 325.4

2A 251.3
2 A 20.4,

2 A ' .4 -
6 A 2-51.2
6 A 294.2

65A 268.5

PS hs.''

1A 208.9

6A 0'!-,
5A 4 72'. !
5 A 324 .2
5 A "M83
5A1 --.21- ,7
6 A 472.5
CA, :32.4. 2
6 A 3,2 1 . 7i
EA 4 6,8. 3
5A 4 5 3.
6 A 47.1.11
5A 429,8
3 A m2. G
6A 42"S8

1A '." ."
5A 24n 2
2A 2•7 "2
2A 24"i 2
5A "6. 7
5A 246.7

-A .
"3A 24.00
(-'A 2 4 RJ.0
6A 24".0
.3A --6 . 6
3 A C4.4
3 A 75.6
2 A 75.e
2A G. 6
2A .

W-soU LOOP . .... .

Loss Of Loss Of
First 0"sSecond aus

(Amps) s (Amps)

'44.9
407.2

34
29h.4
3 2, 4

23 94 2

325.4

294.2

29. 2
326.2

R. 9

4'72..

3202,

4"7.5
46'3
321.7
47" 5
324. 2
22.1. 7

4 53

429. U-
429. 0
429.8

245 2
245.2
2Q7.2
240.2
246.7
246.7

246.0

24&.0

75.d

75.6
74K

575.4

4 07. 2

29K.4
3 25. 4

2944
2904
326. 4

29402
290.2
3'2,6 .2
20w.5
20&.9
209.6
47E.5
324.2

46&3

472.5
324 2
32" "7

'4 .5

2458

4 53

247.21

245 2
246 .7

2450
246.0

7n6,

75.6

6.6

Ava I .1 SlA

4k~)

140a

204.

MV3,

M7A

-. 'Y4' 5

2 6

1210

NWith LOO? .. . ..-

Loss Of I Loss OfTeri V e
F-irsqc Busj Secon4 4 Bus .Load Reference(klv) 1 (km,' i

375,

:19K 1

-- &I
198.1

24'.-9,6

34&2

19V.1

]981

14 2"
40.
206 2

20 4. f
N9. 0

30n 3

280 8
;BE 8

12, D

l29 0

12"D0

129.0

12.0v
4' .5
48.7
46.7

4.1
01. I.

7 4,,, .(' 4 3 M cc

"Ki lnn -'0 'itr

"&I ~ - ('14.4' @ 0o

OK '436A '' "p'

"&- I 4J 3V'Moo

94 .~ 6 4 ''4 L, t . . -h'V

"V 'nv @ 4.'5.(4

14V2"4- 4.4.0 M w

2'. 6. 2 4',7 6 Il o"4 (44

,; (.;4 '-- mo to'
'4 5 ''. (4 1401
UGA-4/ 140 A MlC

30nA~~~ 5CCA 0mu

0 9 ý 1"7ýv0 1Cm
2H 6 43-A ri- Mom
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STOPPED) 

:[:cw~ 33 lONE RUN~I!NG) 

:CH.·;';--:Cl?·:C PUH!~' .3:: 
: CiJ.P ·~·1 ~LJ3.!..nC,"ll_ COLD :.,EG EL RE:CtEC SPP.l>..'l) 

; CP.2 :3 1. ~ L;:rLoCi~. PGS'~ ?ECT He E;i ?i< . .(\ y, 
:c:~p ~U. {SB~¥OCA ~:IGH ;'1£i10 SJ & REC.l~C ~·:;Pfl;:'.Y 

: CP.J/ ::'·1 {S3LClCA HJ"C~i H£~~[) S:i. POST ;:U,:CIR.(, S 
: CH.P j ,; (.l.,BLOCA COi.;D LfGS & REC.T RC SPRAY ~ 

;CEti 'jl~ (L8LOCl .. H(l-.t' l.:r~G, FOS1' REC:::P.C SPR.AY) 
:CRr; 3-~; (.'::BLOC.;;'.. HIGE HE)'l-IJ 51, POST RECI8.C S 
:CRP 32 (SBLOCA HIGH E~AD 51, HECTRC SPRAY) 
:c~::;p 31 
: CSP ~: ;:: 

: ~·rcc: 

S'l'OPPED} 

STCP.PEDi 

MAIN GEN SEAL OIL PUMP 
KBF? ~A:N Olil PUN? 31 
t'-;BFP Er.IN OIL P'Ui1P 32 
SOO hlR COMMPRESSOR 31 

MASTER LOAD LI5'f 

J : • .1:, PIC [5 'j) 

.:.;-----.----- \'i-Ol;':':: Loc,e -----.-.--.> .~.------.",,--... l'J ~·.h l.OOP ----.. --.-.-> 
BU5 A2. 1 BUSf:~S Loss Of A.l1. Buse.s 0138 Of Loss Of ~e~~in~;l Voltage \1 

Connect.ed .A."\./ail.able F.i.!:s L Bus SeCO!:cl Bus i\.' . .rai"l able l' l'S t Bus Second Eu!::; Lo.:ta R~~ Lt?:rence 
To 

2 i\/] i~ 
:~·A 

~jA 

,tjA 

2i';.. 
'""; ... 
•. ~ H. 

3;\ 
6i\ 

SA 

5;.. 

6A 
6A 
6;'. 

SA 
2,; 

(i'-J.TIPS) (i.'unps) (Amps) 
___ n ... •• ____ ·_ ,. _____ H_ ••• _ •• __ ·-·------~-----·i·-------·--- t __ ~ _____ .~ ~ __ •.• __ ._~~ 

562. 

~! '13 . 
.~~: S . 
2S 1.. 

251. 
294. 
3.::: 6. 

LOS. 
;'Ci9. 
4'12. 

4(,:8. 
;.21. 
'ilL,. 

.~ 2 .... 
32.1 . 
4 ~~ 8. 
4:5 3. 

4:::' ~J • 

·i~: D . 
429. 

245. 
24:. 
:':4'7. 
24(1. 

246. 
24(;. 

~.E .6 
6::.4 
'"75.6 

6.6 
L.U 

57:'.4 
~) 6 2. 9 
407.2 
293.4 
29:1. :1 
325.4 
294 . ;~ 

32E. <1 

294.2 
294.2 
31.6.2 
2US. ::. 
·4~i.; B . :J 
209,+5 
4'72. E\ 
3~4.2 

468.3 
321.7 
4 '/A!.~' 
32·~. 2 
321.7 
46 E; _ 3 

4'/1.1 
429.8 
429.;; 
429.<1 
245.2 

247.2 

246.7 

24B.O 

1.6.G 

'75.6 

6.6 

575.4 
S6~.Y 

40"1.2 

~93.4 

325.4 
294.4 
294.4 
326.4 
294.2 
29·1.2 
326. :; 

~~ .:) B . ~:-J 
2 G9. 6 

4t:j 8.3 
321.7 
~72.S 

324. ;, 

':68. ,. 
45:2·.6 
,< 'J:1. • 1 
4;;9. e 
4~: \J • I:; 
429.8 

247 .~. 
247.2 

2~6."l 

246. t) 

248.0 

16.6 
E.-l~ • :1 
75.6 
75 . .;:. 

6. G 
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.~.7 8.9 
375. -I 

(}.O 

J ~H:;. 1 
;,19.6 
159.CI 
1')8.1 
2J.9.f. 
IJJ9.0 
i 92 . .1 
2.19, f.~. 

.l4(). ) 

306."3 
204.6 
309.(; 

204.6 
30f.1 
307.3 

280.8 
1.29.0 
1 :;-:9.0 

J 29.0 
l29.0 
.12:J. () 
1.L 9. U 
l.J9.0 

48. 

iJ. 

37il.9 

\18. 1 
9 f~ . "i 

1.:1.6 
·)B.l 
98.1 
1:1 . f) 

9B . .l. 
98. '1 
1.'). (, 

04.6 
{}6 . .3 
ij'? • 3 
'1.'1. ') 
GO.i! 
BO.8 

d.O 
29.0 
29.0 
;; ~l . 0 
29.0 
::9. U 
~~'J . 0 

2. 

B. 
B. 
4. 
" '.:. 

378.9 
3 '1~; .7 
0.0 
') ~~ . 
jU. 

L'J. 
32. 
9 ~3 . 
19. 
98. 
%. 
1.:3. 
40. 

"',n L. • ...,.. 

2. 

8 
8. 

4 . lV ~! !>~(,ir.o!.· 

4 . () V 0 !'fo C L) ~ 

4 . 6\1 ~~ l"·'iCC 
{\ . !1\.I U t";oi:Ol." 
.; . 4V (~i ttlot or 

.4-:/ g r~l(>t: (\1' 

4 . OV ~i l-(otor: 

4 .0\1 @ Hocor 

11 _ JV ~ Notoc 
4 • 3:../ ~1 No;:ot:" 

· 0\/ (~ l,1otUT 

.1. V (} Nor O~· 
I} • CV () Hot: 01" 

I} .0 V (~ r.·1(i t·.o·( 

4 .0 V (,} fvlor:or 

4, • n \1 (i~ r--icitor 
4 . {j V ~i Not:.(}.!~ 

· 6V (~ l:t.:orl)r 
.j. • 6\/ (~l 1-10[:0:-

4 . 9V (~ tl.CC 
4 ,9\/ (i !-.tee 

· 9"'.] r~ 1-1CC 
4 . O'·! t~ t-1CC 



MASTER WOAD LI ST

Repe'. Date : Sa4p0?1£1F' £14.2009 1ri:e :. -,2 -N15

I ":M 3TAARRESP.3

1 5 ?. 1 N -*, T.1 ' " 4 I ", EAR (): 1 P044

.'-'U' "'6"B* AUTOAP

Fý4 !4C"', 3CC '' 49 RECiM11R14NE 3

N -' ('' 370 Cii)'E 't RUMARG 313

MCC 3*i EDGFUIR COMPR ,FZS R 32
"'55 CLOU'T 37 EGE A T4W LWR3

K AMC 37 PENEVO1 ONit' R1

33

34

2 A I

2' A

3 A

1 A

5A

5 A4

CA

A.L.I

4)'

3 Amp

6&.5
63.8

94,'296.0

9.6

K,6

119.2
') . r

916

i12
31.3

23"3

31.3

31.13

'F7 u,2

3 J.. 5
4290

1w.9

95.6

3 26.9

419.8

177.0
1w_7.0

Ail ] usles
1i1W-oulý 1'O.).w

I .oss Of
•iFir~st: Bus

I (Z•,ps )

9 £4" 8 ;. zi

9 Ai

9 A)

I 9 .9.6

I I. 3

3V.9

i9.6
zn.6

'4
2 y 1

3l.9

310

3.n

3.1.

2122

96.6

4"-. R
4n). 0

35.0

17EO0

F Asnos) KPIA1

I~ AI

60 40'

iF 4 F4n F

I6 A

394 5 9

19.1

I 9 i l~-

.11 4

31. 24

"'" 4

3 A 2i A

FiC5 Socro 14, 16, i 0 M o CC~u'

421.5 41.5i 14416 CC

4:3. 61 3C V0 CI

6.2A~ 6.2 14 06 0MCC

643 'A.4 6 A'''' 44 4MCC

6 .2 4 3 .3 V !,.- A2

IS 4 3 V C

943 ' 44et o I'' MdCC

20- 01 .-3 Y F'MCC

1's .. 1 1 SAý 4 6 6 i'-' m

4A

15.

7n1

14.1

A10 . 11

n 4l AV@CC

14 ' , "- 'MC-

"'~v CC

i444.3 0 MC

14434' M>'4CC
144].11v ,.4iMC

1' 4 01MC
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t,.,,:.i. t: h LOOP! -----.... ----> 
Bus All BlI5\~S Loss Of Loss ()f I.,OBS Of I L()sS Of: Term"i.!l':J.l. '.'o.i.taqe 

COI .• ~'lt·.~ct:ed A',led ltlb.le Fit:st Bus S(~cond BUE f.il~st i:3us I S~~~corld 8u~·::. La<:1d He.t:c~r·~:nc~? 
To (A:nps) (Ar::ps) (Amps) {k:/l) ! (k~J) 

.. 'NA_~. ____ ·· __ ·_· __ ·.·._·'·.¥ . .... '".-.. --..... ------.~~ '" .. ~~ _______ . ____ .,_".~_. + _____ .. __ .••. + .________ ---- __ . ___ . ___ . __ + ¥_. ___ .... ______ 1" w_~ ... ___ ~ __ •• __ t· --... ---.. ·.·---·--·t --.. __ ...... __ . __ ._. __ . --. __ ._._. ____ . ___ ~ ___ .. ______ .. ~ 

: r~(:-C 3515 
'i:i ; ~,:cc 3 fB 
l~~ :~~CC· ..5~~.lJ 

:r"1CC Jc·D· 
:[,1((: ~~iJi~ 

: r:.~CC '~',1 

:r'lee ':;"1 

.1:/:.. CLOSED CC:.;LIt··}(; ~.\U;Yj? }2 

IA CUM~RESSOR 32 

~A!N TZJ£tB!NS BEAR:[NI~ Oli, PUMP 
':'~iEBIU'i:~: ·'f'U!:';[·.JT!JC GEAH O~ L PLr.EP 

AU"('l) 

E~.JECTR.r.C.l'\':'J 'n.i1.JNEL EXHA;.~~~·r FAN 1~: 

E!~r~C·i'P."! C;\ i., Tl")!·fNEL EXH;tI.fST FA~:! 34 
H~ RECOMBltJEH 3~ 

AUTO 
n~~ HECOHB I NER ':':1 
-"'.!r"':"·r. r.i_' ':".) 

Uhs·r H~~t\TEP. ('~·i.'-':.J>~K 3 j, j 

~Jf.~ST :·iF!\'7.'EI': {TA.!'-J"V, . .3;;) 
B;'tl~'~':':.R'{ CH;-\.RG2R ~~ 2 
SDG AIR CON??ESSOR 32 
Ei.JG E~>(:-U".UST :~OGD B.LOV"i'SR 32 
rF.t·JE11!~~NI':l (n~ BLOltlER {~. j 

FL~'·J=:TH;·',:.::'TON ~.~L.(i;~JE.H. {# £.; 
~w MU PUMP (3~ DR ~4j 

S?EN? ~UEL POOL CI,G peM? 31 

CP.~)V T-'i"~t:; l'~ 

CP.D~': ~:.:'\;< ? i.~ 

EDG E:':HAi..!S'~' EGGD BL(H~;ER 3"3 
~.; CLOSED CI)OLIHG P;)N? 31. 
!A COMPRE5S0~ 31 

:MCCS RESET 2A!jAJ AS PER SOP-E~-15 

:£i!CCS P.ESET ·:.'A.J AS PE~. SOP-SI...-1.S 

(iA 

6A 

6A 
6/\ 
6A 
E.i-, 
5A 
6A 
6i\. 
EiA 
SA 

5A 
SA 

3A 
6A 

3. :1 
68. :.;. 
(~3 . 8 
95.0 
~H). (} 
~ .• '; t: . ~. 

~.6 

'1 . j~ 
1.1~) . :2 

Lt ~; .. :3 
137.>.5 

-?'().9 

:',1. "!. 

19.6 
'13.6 
27. to 

1..0 
23.1 
~~ 3 . 1 
"j 1 .9 

31.3 
3 1 . 3 

C.G 
1.;; 
3. 1 

7 £j. 2 
2 (). 2 

95. :, 
12G.9 
35 . ~) 

4?9.B 
177.0 
117. (1 

j . .l 
63.S 
6:3.8 
9G.O 
',6.0 
L jH. Lj 

~l . S 
9.6 

119. :;; 
'l.b 
9.6 

11". -' 
135.5 
U,).3 
J·:}.9 
31.1 

19.6 
2,7.6 

6.6 
1.0 

23 . .1 

.~ 1.9 
1.G7.9 

3.l .3 
3l.3 
31.3 
~.1 . ~i 
4G.2 

6.G 

3.1 
76. :(: 
2:). ;: 
10';. ') 

95.6 
:;;6.9 
35.0 
429.g 
4~': 9. {) 
429.H 
1.'17.0 
177. I) 

} .. I 
68.5 
63.H 
95.0 
96.0 
LHJ.4 
9.6 
9. ~; 

1.1. 9.;': 

9.6 
9.6 

:1.1. S. 3 
.1.3 ~~ • 5 
"-1 S . 3 
30.9 
3.1.] 
19.6 
19 . ~j 

1.0 

23.1 
"3't. .9 
107.') 
31.3 
31.3 
31.3 
31. ) 

(1.6 

.l.0 
3, 1 

76.2 
}, 9 . :..~ 

107.9 
95.6 
121).9 
3S.0 
429.H 
429. {) 
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'94. :3 
! '.:':. U 

~G.l 
2(j. I 
.15.0 
:l::i.D 
20.0 

4.1 
U.6 

1.:;. () 
15. (j 
2r).7 

70.1 

2 C:. 1 

20.1 
2".3 

4.1 
0.6 
2.0 

1·1 ~1 . ') 

85.8 

2BO." 
280.8 
280.3 
114.3 
.1 1. 4 , ~~ 

2. () 
44.S 
<11.5 
62.1 
(;2,1. 
89.9 

6.2 
6.:-: 

SO.3 
6.2 

7:;. :) 
94.3 
~i 5. (; 
20.1 
>:U . ."l. 

1 S. (J 

1:).0 
20.0 

4. ·l 
0.6 
5.U 
5.0 
0.7 
n . .!. 
0.1 
C.l 

S.3 
4. H 
BU.a 
80.8 
80.8 
14.3 
.l~.3 

2.0 
44.5 
:1.1 . S 

:-:::9.9 
6.2 

80.3 

75. \) 
9:~ .3 
7~i. {) 
i:O.l 
2\i .. \ 
.2. I~i . U 
15.U 
/..0.0 

O.E. 
1 ~, . 0 
.L5.0 

~~ 9. 3 
11 . 1 

44.1 .. 6V @ HCC 
44:l.6v \:1 Bee 

(1J.n.3V f~ ECC 
4: :3 i3 . :3 v (~ 1·1(-:(~ 

444.0\1 @ Jo1ce 
4·<14.0'-./ @ !-lee 
4 ~ H .. ~ i./ ~1 HC'C 

! <:1 3 6 . £; V \~ r'jee 
[ !;.j 1. . ~;\/ ~~ ~,~cc 

441 . BV t~ HCC 
44."L.E!V @ Nee 
~4 i . BV @ Hce 
ii41.H'v' @ HCC 
44:1. . HV (~ i·1('C 

! <l ~11 .. 8'1 ;E !·~cc 

! ~141.. 8\ .... @ t1CC 
-1 tiT. 8 ~j @ J.!C·C 
437.3V @ HCC 
4:5 ~/ . .3'./ {? :flCC 
43·"1.J':; (~i Hec 
fj j"] . J\j (c,1 i'1CC 

j ~i 'J J . 4 V @ H('t~ 

~ 4 4 3- • 4 V ~(l i~'iCC 

44 J .4 V @ tt,C·c 
Ii 4 .~ .. 4 V @ p-~CC 

44 :3 . /1 V r~;; :·~cc 

4':; j . 4 'i \!! Net..' 
4~:J.,1V Q. t·1C:C 
441.6V {~ Nee 
443. 4V ~~ !,!CC 
4- 41 .8V @ !·~cc 

~1·3"l. 0\1 @ Hot"c)"[" 
4Jl.(ii.} q Notor' 
43 1 .OV fr) l:--:lDt o:c 



MASTER LOAD LIST

Repoa'- Dat,.te : iteotem r ' , 201- Ii iit : I .-:" 42, 1,1"4 ,5

- --- --- -R

" 9 ; iý 1

IS PESUIZE

191,PESSRIZE

N 'ifRESSUI BR

HEATER

HEATER

HEATER

R

HEATER

HEATER

H 1 --- ATER.
HEATER

I0::PRESSURIJZFR HEATER
1101,PRESSURIZER

j I : 1-1 ý HR , F i

1103ýPRUSSUR:,.ý
1100PRESSURIWK

1105, PRESSURI 1
1 10c :TPP.Essi,ýJTlZiýR
1107:?RESSURIZER

1100PRESSURIZER

1110PRESSURIZER

!A:;PRESSURIZER
1112ýPRESSURIZER

1113.PRESSURIZER

1110PRESSURIZER

16 P'U 'M P
I F is'. R P U M

2'.
U M 11 -'1-

1121:h, 'UMP 31,

)122:1. PUMP W,

1223mi PUMP hi
1124:TOTAL MCCS &

1125,TCTAL MCCS &

1120TOTAL MCCS &
1127:TOTAb MOUS L

HEATER

.oiF''' !ifP

E ATER

HEATER if

"(''¾'''S

(4CI RCf (i

I ''""4u, S

31 Q '""'aTS

H' CIA

32Q IRUI

4,

'I'E-4',

3I A 7n

3Afif5V6

3 A 23n9)
I A 3 9.

3 A'0C

3A 4"5,'
1A'if,;

3A 6".2

;' -0 ! r: L O O'n . . ....... ..... > -- -- ... .. .. .. ...... - o

Loss, Of I AllI Buses
First Bus' Buso Aavailub3e, F

(-A[tys) (W A"-ps) 1 (kW)

5.i. S. '2 6,18.2 M55.0

7 I7 3 7 . 3 69,4
i54.' 15j 4 if i ,•if p
231.A 23 k 9 200.2
309..2 309.2 277. 6
300.5 386 5 347, 0
463, 463U VV 64

5u. 1 541 i <4in5
618.2 618 2 j "5
,4G. 3 54V 3 4.R5.
77.2 77.2 6Y.3
154.4 1504 , Mi38,
23 I6 Z33-6 20n .'9

30. 8  308 8 27V2
-M065 3 8V 5 346.5

4 I3.2 -63 415,8
54'0.3 540.3 4W A.

I .3 54V 3 40Y.
77.0 7Y.2 6Y.3
154. 4 !54.4 138,.6
2.3 1.6 t 1.3 6, 2', ( 7 '.)
3 . 0 "-08.0 .2

386.0 AS6.0 A46.5
463.2 463.2 415.s54E3 I 5 3 45.0

30S.G 6 308 277.A
4-59. 459 4 316.1

419. 4159.4 288.1
26C.5 264.5 1 82, .0
4S9.9 4559 -,IV6.1
-u' 9. 420 2 2098. 1
WA4. 2640 I 8.Bn

472. 472.4 3TL• 2
' 2i ,4 i72.4 2 .

47 I 3.32 .2

84"o Savo 0 A .C
507.6 50". C 0 A.
6 8 659S V 0,

i"nn.2 25ý2 W D .

69.4

485.8
555.

69.3

"K6

4"5.

48-.

4"5A

1Y38

2 0i7.
277

485
27 7
3] R
via

32n7

327A

70.

;irl OuOP ! ... ........ > , 1
Leas of Loss Of ''ermmi.Al Vo-LLage \
i t- S s 9 S(2C !d Duel Load Re Ftc- r. iIc i e f

(W)

I 5 5.' -44 .0 @ ."{eacter'i 69.4 444.00 0 Heacer

N ' 13 441'4.0V @ Hewier
1 2082 1"4A9444 Her

Kn 27 . "44 Y'V 0 H.eater
AE 3470 44.V * Hewter
4104 i10V P Heaer

4 481.A 1444-V a Reamif , ef

55K"(0 i414-0V 0,. Heater
I 485.O I44d.AV .9 Hemret,

, 69.3 )444 AV. @ Heater
1 i44,1t 0V -" Heamer

1 207.9 1"444 V @ Hfamm.
n'7 n 2 P"44 .A[V W Heatmm
A. " 5 j "44V U Home

4i5. 444,AV 0 Heacme
48.- "4 4 fV @ Heater

48 , "44 ifV @ Heif
1 69-3 1444.0V 0 Heaver

.1 . 4 4 41 . 0V 0 H,ý,atýer

S" 1 4 N 4.0V W ' "e'
234n6 -4" AV 0 Hewn.e
AVS 444 A}V 0 Heatw~

45 14.AV P Heamet

I 277 1044A.V @'. Heamer

Ai6 " i5V f Hom( e*

I if' I4if5V iot:.i

316A] '4,.V a otr

f I -43-u-.V @ - o

I ",272 I4316V @ Motor
3I "7 2 !438.V @.- Morto

0.0 1444.,V @ MICC:

0.0 1444.0V @] MCC'

0'.0 H444.AV-" MCC.

LIGHTINGREETQA

LiEiSti'P (5s A)
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MASTER LOAD L1S7 

! <-.-.----.--~.~.~- ~>~ -ou.r: LOOI' -_.---..... -_.--,.,_... -:: .... _-_._-._-_.. ·~\;'.i. ch L·UOP --------~~~~ ~ 

I B~lS ALL "BUS-of.!::; Loss Of." Loss or ;"1.11 B 11ses Loss of Loss Of ·.J."~·l."m1.r~6;l. '.jG.LCd9E'-

IC0nnec~ed Available First Bus Secorld Bus Available Fir-s~ RllS Sec0=~d BllS Load Reier'e;]ce 
I ';:'0 ( .. \..;r;ps) (!ur:ps) (Amps) {k;;,;j (k~'n (kh') 

..... -.- .... ------.--.---.~.--- .... -.--.-------------- .. - .. ----.----. --------- ------ .--~--.. , ... ,-- ; --------i--

: PR:::SSUR1 :::'S:-{ HS,\'':r.:R ~~ 1 (4 CTRCl; I (i~S) 
: ?P.C'.sSURIZ.ER HE.'::-':l'ER 3l. (:; C.IRCUITSj 
:';;'RESSiJEIZER EE;\TER ]} (6 CIR.CU1'i."S) 

: P;-!,ESSUf{IZFR. HE.;;~':1·~.t·~ l.·\ i ~~ CIRCi.'TTS) 

:!'RESSURIZER HEA'rE~ 3~ 

PRESSURiZER ~l2ATEH :~~ (~ CIRCU1T) 

:P?ESSUR.iZEP. HEhTE~ 3:-:; {::: CIRCCn:TSl 
: F'PF.SS(JH·~7E"R HEJ..·PEH "J i·~ CTH.CUI'I'S) 

:?~SSSUR!ZEP HEATER j~ IS CIRCUITSi 
: P?,~:·SStJ~.~ 'lER HS;\TER 3;; {[' C T EeU ITS I 
:P~ESSUR:ZE:R HEATER 32 {7 CIRCUITS} 

: PRESSURIZER ffEATER 33 {2 CIRCUITS) 
: p!·~.~;:SE1U£'Ci. ZY.;r~ tll~:.:"'{(,EF. _~:3 (:~ CTI:':CU CTS) 

:P~U:5SUHIZEP. HSA'PEH ."33 l.~! CTRCI.JITS) 
; P?:SSSU.::.~:t ZE~ HEATER .3:3 (5 CTRCUI'l'S. 
: P?ESSU?~.r2:SR H5t\"l'SR 3.3 (.:, CIKCl1l'iS) 
:P?_ES5U?,~:·:5.:R Fi~.?'!.TER jJ \.' CIRCt.,Il·l'Sj 

: :"2SSSrJRTZE? HEATER CONTROL Ci<.OOP 

:R~R PUMP FULIJ Fi,OW} 
:RHR PUMP ." X~NI FLOW} 

: ~:;.L PUf..;] F' .3~: 

: :'~I !?i.H'F' .3:$ 
: '"?'OTAL HCCS Cot. GET NG R:'~SET 

G~iT nc: HESE1' 

GriT t-~G R SSE'T 

A 

A 

A 

A 

" . J 
4:.6 

£ .l.:~ 

9.2 
6.5 

5 1 .. 1. 

.:1 3.2 
5 0 . .3 

0.3 
7 
1. 4.4 

'1..6 
B.S 
6.0 

4 :L2 
U_3 

=:.4 

3.7 
a 8.0 
.5 7.6 
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618.2 
'l'J . .3-

154 . f~ 

209.2 

463.8 
~:'41 . ] 
~:: 1 f~ . i. 
:;4G. :3 
77.2 
154,4 

308.8 
JH6. :) 

540.3 

77.2-
1S4. ri 
231.6 

386.0 
463.2 
.540. -3 
3DS.6 
!j':;:~ . 4: 
4.l9, "} 
264.S 

4';9 _ 9 

4"] 2. (1 

5Q7.G 

_".L1-__ of 

f:i.l B . ~; 
77. ~~ 

1 S4 . €.~ 

231.9 
309.2 
386.5 
~63.H 

5-11_1 
618.2 
:'14 G. 3 
77.2 
i ~,4. <1 
i.-:31.6 

463 .:~ 
51.jO.3 
~)4 G . .3 
77.2 

~': 3.1 .6 
308.8 

4(;3.2 

~~08.{~ 

459.4 
:1:, ~. 4 

254.5 
45',. :1 
!~ 2 C,. :2 
264,8 
472.4 
472.4 
473.7 

659.8 
~; 5:2.2 

SDO 

55.0 

08.2 
",7.6 

L6.4 
i:'~~) . 8 

B5.(} 
9. } 
38.6 

7"/.2 

15.8 
85.0 
8~"}. 0 
~j • 3 
3d. 

""'. I, • 

~6 . 
'C 
I. . ..' • 

85. 

82. 
.it'. 

B8. 

r •• -' 
~- , 
o. 
;j. 

v. 

69.4 

2-... ·";'.6 

415, .; 
,;tS1j. B 

G9. ?: 

341). ~:) 

415.8 

:.4 fj. 
41:5. 
4aS. 
~ ! f. 

j 1 ~~, • 
2 3:~1 . 
1 ~3:':: . 
316. 
316. 
U)2. 
.. L.:I. 

D. 

~) . 

9.4 

77.E 
~1 '7 . () 
1f..4 

8o.G 
9.3 
3 B. 
(;{ 

""17. 
.q ti. 

"[ 5 . 

135 . 

-"}-J. 

4tS. 
.1:, 

2'.1 . 
'-.', 
L' 

G. 
c. 
~.i . 

4~;4.(.iV (~ Hed.t:.f~r 

.144.0 1/ i:i H<?'dtC.l"" 
444.. (iV i!.l i .. it:."~a.tJ~r 

4,J4. OV 1~~ ·H'::'~dter.· 

4'1!I.OV (~) 1-;'2.ater· 
4,1,1. [!V @ i'iear."(~!'" 

:144. OV (~ HEater 

'144.C\/ ~.' H(:~i::l~·.e.r. 

4:J'1_ r.)~j (1 H1::oaC()I 

4·'14. UV (4 H0i.-:.:.te:r.: 
4:!4 ,[:V is! HedtQr 

444.GV @ rif::at.(~:c 

1.14,1. Dv \3 H(!.'ar.:er.· 

4t14.GV (2. Heater 
444.0V @. iledt".~~r 

.:1·14. ;) .... 1' @ Heat.e!: 
4:~f5. c~V (;1 i'Iotoc 
'i3H.:"}V @ r~~.ut.l)r.· 

438.5 ..... ' t~ Hot<)!~ 

~~ ~iB. (,;V :!i Hotor 
43g.0V ,;,. t(cd'.O.r 

·L:.H.fJ\j @ t1ot~Jr 

4,?9 .4\/ (~ t·1()t-.(lr~ 

..jjR. ~;'\] i;1 !''lot'::d~ 

.. 1~i4. n'.;· [~ 1:1<:C 

444. 0\1 ~1 Nee 
444 .fJ\/ '-!J !-lee 



NM.`~.' YORK :PONER ATO][
EERGE N"! Y 0' ERATI R S.GPOE'R}

vu e 1: F ( i o'(t.I

MASTER IOAD L 9,'-V ( 'P)v QU]!VAL-P]T A!'S

OADIS CIN ALL, BtSpS

LoAD LIST TRACKING UMILIR : ]0.]5

RcpnrL Di~nt Se e: er IAz
Rcpo-"< 1'rin-LTie:] 2
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i~:L.b:C'l'f~.lC:.'AL L(;/'l.D.~nC; SCENAR"tO 1.1.i\JIAGENl,;:X'JEN'i' ;':'Y~.;T~:~!'i 

V.::rrsion 1..1 

N.AS'Tt-:~H I.,OA1) LIST (6.:JkV EQr)IVALENT ;"l.He~;) 

LUADS on [\.t .• l.. BUSES 

LOAD 1..1" ST TRACI\ING UtJNBBR : .1 G.1 5 

Rcporl: ~r'i!l~ r)~te : Sep~ember I1f~DOY 

Repo!"t.: Print: '1'i::H~ : .1.:{~2 E'N 
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4ASTEiR LOAD LIST )6.9kV EQUIVALENT AMIPS)

Reposu. Daico : , 2 T'snbiz::i1,2:42.f 55],v

12 AFWP--.. A

I " 'ý:_ . i_ýESE -

14;~~ CCF

I i l . ,. _.... .. . . . ,
i Buis I Now!i~~s

Con'ec,:edi Availabibli

To ! I•Aupos) )

Loss Of Loss Of
First Bus Second Busj

) (Aps ) A(;mups )

1 RUN MID 1[ STOPPD}

3 RUN MID 1 STOPPED)

P US-! ADD i (STOPPED5'

117MRP 31
:i "', I'< P -,, 1

11 CRP 31
120ýRP 32
121,CRP 32
122:CRP 32

12, Map 02
12 4: CSP 3 i

125,csp u

120RSW 14
127:ESNP

120ESOP
12 9: FCU 11
130:FCU 31
131,FCU 3,2

13 3,'
133AM F.-,
134ýcu 33

j3VFCU A
13S.FM 34
13?ýFcu 35

13MI'M 35

;2
!a avc 22
142 MCC 33

140mcc 34
144 MCC 34

iL

0

S

PUHP 3),

BL'u"2A
BUTA
23 -c 111 cl A
RLOCA

SIANA

FCOLDi),GIRC.. SPRAY)
PO.5ST EZCSRY

A3MA '.501)& EMR SUMIA
HIG HEAD S!,4 P55 US! P50150 S

,00110 17GS"~ & RU" tRC SPRAY)
DCI. 3 15G110 ECR SPRAY)
UGH) '4/ HEA S1. POST 50350 .

H<35)4 HEA 0S,),40TR SPRAY1

3 A
6A

A,"3 A
5 A
5A
5 A
2 A

2 A

t A
6 A
6A

5A
5A

6 A

6 sA

s 5A
6A

5 6A

6 A
',A

5 A
2 A
z A
5 A
5 A
": A
23A

6A
6A

3A

2,A

21 A

94'

25"3

2904

-C .45

52 4

mn1

.70

9E4
293.

ý2.4'.

244.

o5 A

61.5

454i . 4'
57544

WA

40.2
293.4
293.,4,

294.4

294.2
294.2
326•.2

20 8. 5,
2('28.9

(59.6

472.5

324.232 1.7
47.5.i

46U.3
453.6
4n.1

42C9.
42, 9. 0:

429.8

F"50

1470

'45.224 C. 0'246,0
240.0

16.6

75,6
75.6

All Buses Loss Of I

Available; F, i- Ptus

39.9
2 9 2A'.
17.8 20 ";ý
2&.8 20.8S
23.i 23 .
i7"8 20.9
2VJ9 2".9
2, 3 2., 23. ý2
17 8 2vg,
2V 9 2V.9

1A ins3.

4/.4 F i4 9

1 4

33.5 33 5
23 .0 2E 0
33.2 33.2
22.8 22 8
3-3 5 33 5
2 " 0 2yu(

33E 2 33".2
32.2 32. 2
3,3.4 33A4
W g5 30.5

3 -4 30C 4

i"7.4 17.4
i7 4 17 A
17 .• .,5
17.5 1l7.5
17.5 17. 5
i7. 5 i 7.5

1 n: 5 17.5

1 7.6 m7
17, 6 i'7 6

U. 2 1.2
,4. 4 A

5.4 " .4

2 0. 1,
20.8
23A
2&9
2V9

Too
219
IL 3 . I
LK 8

2yo
33.2
2no
3ES
2 E 0

13.2
".2 .
33.4
n. 5
3
3
17A
0 A

1.5
17.5
ly. 5
17.5
1 -11 ý t.
170
17A
17.6

5.4
5.4

Secon~d Bus j).odi Ref'ereFc:e
(As.Fps) 1

4 "7. P, P.MDO4

,F1. 4V
.
04C

j4 3 7.4 44. Mo
1437.4V @Motor:

43C,0V :I Motor
143(> -. C..0V `i M o ,or
436-3V T Mon:or

1436.V W Motor

i432-.0V @Motor
4 j3 .:LV M ot,.o, -

1429.6V Motm
14?,.0 v @• Motor

4W2.0 V 0 m4r)4
1432.0 V 0 Morn:o.

4ON.0 V ' "w.r
432.0 V Ia mot~or
400.0 V 0a muo,::

4 2.[) V *(3 . oto4
42A V ' Motor

1437.5V @ Motor

43"1.0V' Motor14,11 6.0V " c, M ot r

!4 31. uV C, 1,otor

.434.4V 4 Motor
434,6V . Mom.

1431.1]v Motor

14AW[) @ M4otor
1432.0v A Motor
1433.2V -, im,,to i.
4Y3.2V 0 Moator

1429.6V @ Mot:or
1429.6v ,@ Motor
14137.9v @ Mu,

1431;.9V ? Mcc?
1437.9V 0# MC,I(2(
14 42. v ,'4 m•cc
144.!-6l ý V ', IACC

J44'i,444.44.

.. A'!-',.',u , STOPPED)

"P7 AND M 1f I 57D3 ")D

.s'>s.. W AND. 1 S W P'ED4/F)

R V5 :Q 4 ADD 1 STOPPED)

MM MA PCALP.P 32

EDU~~ AIR 'OMDRSO 32

EDC HOOD4'" "')2
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; (,FE-' 
: CP,p 

:('5:"-

.; ",r' t 

:FC'C; 

~i:BLO('/., COLD LEGS £C. RECfRC SPRAY) 
{.Li:\!_,;-.~c.:~ HOT .LEG, f:;;:)ST HEcrHC SPf{A'/) 

{Slil.;()Cj\ HIGH Fl!~AD S1. POST t~~j'oX'IRC S 
{S3LCC . .':~ f-LLCH HEAD Sl, R~CIRC SPRi\:1'l 

HASTE!~_ L.O!\D LIST (6. }kiJ EQU1Vi\LENT ;'~NPS) 

<_ .. _. __ .----- ! ----- .. _--.,,--> ..;: ... ------- .... ----...... (). k'J E(,!\/t: 

BUB ;\.1} In~ses j Loss Of Loss Of [\."Ll 13'.1,:.:;-25 
Corn:ect:ed ';'·:..'ailfJ.bli:'1 First. Bus Second Bus Avuildblf~ 

Tv I ;'-",p5) (.'\It\ps) Ui.mps) U""ps) 

"/;./,/3A 
~A 

5;". 

_· _________ ·I·· ______ ·_~h ;. ___ . _______ ._.;. _.". ___ ... _._. ____ _ 

~l 7 2 . ~) 
32~. ;; 

321.? 
l1, 72.:'1 

:L:l .. ) 
468.3 
453.6 
4 '~ll , j 

·129.~s 

2 ~::~ . 2 
~~ <1 'j _ L 

~.; ,; ( • ''j' 

f>1{i. ~) 

248.0 
~~S8,l~j 

1.6,~ 

7b,6 

6.6 
l.G 
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4C7.2 

293 .• ~ 

'L':;8.9 
/. ;)9.6 
4'12. tj 

324.2 
468.3 

:1~::i . '/ 

,1:-.;9.8 
4~:·j . 0 
4::: 'J. a 

24:-.2 
241.2 
24'i.2 

24 [. ~\ 
;;',lB. G 
248 0 
16. 
64. 

'JS. 
G. 

4(,7. ;: 

2'J:l. " 
293.4 
32~.4 

29'{.2 
/;9 ~ . ;; 

203.:; 
~.: ():1 . 6 
472.S 
324.2 
468.3 
32.1.. ',: 
472 . ~) 

468.3 
45.3.6 
4 ',i1 • 1 
4:29.8 

4~:9. 8 
"24S.2 

246.0 

24B.G 
240, i} 

16.6 
6·1.4 
~i ~j _ {) 

'/5.6 
G.o 
loQ 

of 500 

O. :0 
9.'9 
8.9 
I._j 

G. f:i 
3. l 
i. b 

G. '3 

2.8 
J.~ 

j.O 

.... 8 
'3.2 
.2.2 
3 _ 4 

G. :S 
G.4 

'7."; 
7.4 
7.5 
7 ~, 

'""'.:: 
7.5-
7. :,. 
7.6 
., .6 

l . :2 

S.4 
5.4 
O.S 

P l"st 8'''':5 S .. ~cO:i.a Bus LeIba Rf!re~~ellc:e 

Arnps} (AmpS) 

.9 

.9 

.8 

.is 
_9 
.5 
.0 
. .;; 

.8 

.4 

.4 

.5 

.::., 

.6 

(' 

.4 

.4 

.5 

.1 

0.5 

'1.5 
f. ~ 

!137. :L\! l~ NOI .. O"( 

4..i-:!,S V (4 jl 1(".Jt:.Ol 

~j ~i 1. • t: \l ~~~ 1·'1<...:C 

437. 4V ~J HOt..-).!':· 
437.4V @ gl1tot: 

437.4V (?- Noto:~ 

4:36. i:;'i] G~ z·-tot:Ol"· 
·1.3t;,()~....: ;~~ ?"-;'01::0C 

4.3C. C:v n ~·rot:(}.r· 

f;:3 6. 3V ':!~ :·~()~-.or 

436 .. "!.v ~? f·~or.:o:::· 

43C~.J\1 @ ~'-;()to.c 

o1:~~: . OV @ f·1ot 0:1' 
4.:!·1."LV .~} Hot.O[ 
£j29.6V (d ~1ot:():!" 

4.31.;: V \f.l E(,r.o.r 
4:3;t. t-,V @ ~·J:'ot.O{· 

42i .1.V ~ ~·10t(J!.· 

431. .1V {J i~iot.('i~: 

4:?Z.UV (.3 :t;;oj~or.-

4j~l.G';! ~l ~';ot(l.l:" 

429. (;"",j @ Mot OJ: 

1;'29.6'./ @ t·jo!:OI' 
,1 j'J . 9\! 0- Ht:C 
,13'7 . 9 \/ C! gee 
~1. 3'1 . 9V ~~ :"lCC 



NASTER LOAD) --AST? 2 . 9V EON I-VATAN) AM S

Repcur t: Dates : Septeo.3ez 14,20 I~'Na ,2P

140 ;MCC 3(74COED.. dGPUP

MVC AA RWTH 'CA ' "NE1" AAUST FAN 31

QQMCC A 7ýCTRIAL TNNELE AMOT' FAN 32

i'lt MV.F 32,

S''C AUS 4 :
58 ~ ~ ~ ~ 5 MCC ,4j2 EOBMR3

160MC 36H AAUT"O
I6 MC 32BS.ETE TN 1

C,.osr'e"'oa 3 Aa.'i.Jabjj' t. rst 43.. - econdb
To (Anps)) I (Am'p'I (kip')

2A Ki 33 3A

3,. A c --j. 5 9,5Go

""I ''9 Is ''

5A 91 j

6A "9 % 2 "39 2

6A 9 .69. ., i,

2. A NE3 nn n

5A '2'' 3n '

6, I .i I I .'

A13ir,.S

A v .3.

(Amps)3

0.7

U A

6.9kV
32,:: Of I Loss

Firsc. fJU;! Secorld

U. 2
09

06
vs
9A

83
60

.2

SA
20
20

n 0

n 7

V 2

V 2
K 9

5
1
2

2 A

2
3V5

3

j

-..-- > 1

B3;'') oad )ietetcrnc...

A 041 n

9 1"G4

q A 1"no e

'0 1 "4 AV

24 i. '

2 41 XV @

A 41 AV 0/

2' A 1"IA"'a
0S '' ''1v

M'CC
M'CC

MCC,

M1' C

MCC
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.-------> .:----.-.,-... - b. 9kV f:(.~\/t ... --.----... --.. -> 
t3us ()5S Of ['OS5 Of Loss Of l.o~~ Of Terminal V0j~age 

Carl~ected Available F rst Bus Secorld Bus Avai.lable First Bus Socorld Bus Load Retece~ce 
To U\mps) A..'TlpS} {?JT:PS) (Amps) {Amps} {."i:.J:rps) 

_·_·_._ ... _. __ • ________ .~ •• ov __ • ________ ~ •••• _.~~ ______ ~ ••• _.+ ___ . ___ + __ ~ _____ ._ + ____ _ 
.~~-.-~-~~~----. 

6(.1 :l'!CC ~~)!"; 

61.: Nee "3'j 

5'J :NCC J;' 

6~i :tt!CC ."1'/ 

bG: t·1CC 3: 
('/ : HCC: ."'; i 

79: t-1CC :;·3 
~i· G· ; Z·iCC J ';, 

TURRi~E 'P1JRNING GEAR Orl. PUMP 

~~~ RSCOMSfNER 31 

AUTO 
?,,/~.S'I' HEAT .El~ {T}".l·IK .3.i.} 
Bi\S'.::- r.r~ATER ~TANK 3~;j 

Bi':,.:l''l'ERY CH.)\RG~~f{ J 2 
EDG AT R ('(lJ.!Pi{ESSOR =~ /; 
EDt:; .~~Xt·i/~;":SIJ' HOC'!) BLOWER ~!~~ 

.PEl':ETP .. 'U··TOt·J Bl.CH'JER {# .1.' 
t·t~~·E~;2Pj{~' .i· ON PtLOb·.ER I" # ;.;) 
p\) r·n~; J?·U!'~~ P \ j 1. OR :3 4 ) 

B!\'~~T ER Y CBF-..~GSR 3 1 
EDC LI.!< COMPRESSOR JJ 
EOG EXHAUST HOGI) BLOWER 33 
lA CLOSED COO[,:NG PU~P 31 
I;". CO!,! P~.2.s SOi:~ :. 1 
St:.·:;:' ;'.U !E) 

SFEN'T UEL I'O{)L- CLG FUBi? :;t.-
8:L:~'iCCS i"Z~SE'I i·r~;".,: A} F.S i.:lEH SOP-EL-15 

22:r·ICCS P..ES.s'Y' \~~;\l !\S PE? SOF'···EL-1S 

2;.,. 

SA 

SA 

3 . .1 

63.8 
96.0 
96,0 

9.6 
119 . ~~ 

:1. G 

1.15.:'; 

.:15.3 
3D.9 
31.1 
19.6 
1. 9 . .-.:. 
27.'5 
6. (i 
.l.U 

2:~ , .• 
X3 . .1. 
31 . fJ 
107.9 

31.3 
31. 3 
~10. 2 

6.6 

29.2 

95.6 
.l.:~ ~~ .. ) 

t:L~9.8 

4;~~~.!,) 

429.~~ 

:L 77 . ~} 

(lOlS} Page 

{} 3.8 
96 .f) 

96.0 
"l.?>S.4 
9.6 
'l.6 

ll9.2 
'J.E; 
9.6 

115. :, 

30.9 
31 . .l 
~9.6 
1·) , G 
...... ;; 

] • (1 

23 .. 1 
31 .9 
10'i . ) 
31. :) 
.n .. 3 
31.3 
31. 3 
4 C,. 2 

G. (; 
l.u 
3 . .1 

75. '2 
29.2 
·10·;. '] 

.1. 26 . ~J 

429.8 
(129. i) 
.129. g"--

10 

3.1 
E8.5 
63.8 
96.() 
96.0 
13H. ·:1 
9.6 
9.( 

119 . (~ 
9. ':" 
9.G 

Ll.5.3 
30.9 
"31.1 
::'9.6 
19. ;; 

(;.£. 
1 . ': 

23. :I 
:: 3. 1 
31.9 
107. :) 
31.J 
.3 L. j 

31.. 
~ ,', ., 
"t 'J • ~~ 

O.f:, 
1..G 
3.1 

75.2 
:.:.~) . .2 
.1 07.9 
95.6 
1:;:6.9 
35.0 
429.8 
4i:·9. (1 

~l;: ~ . P 
.1·7'j • () 
17';. \) 

of 500 

O.:!. 
4. ':J 

6.H 

c.B 
'i.E; 
0.7 
0."1 
13. ') 
{).7 
{J.t 

:).4 
2.1 
7.7 
6.8 
9.{] 
2. S 
(;. ::i 

o " 

9.H 

""1 '/ 

6.M 

0.4 

0.2 

.~ .4 

"1.4 
~~ . I) 

O.S 
(J. 1 
.!..tJ 

:1. • 3 
"1.7 
" ' .. 
••• f .• 

.... ~ ... : 

..., .-, 
G •• ~ 

2.2 

441.('/ @ Nee 
1141. SV ~i Nce 
,141. €V @ HCC 
4'}:3 . G ~/ r'lC(~' 

4 :,~ 6. (;V G~ NCe.' 
4.:3 H. 3"/ til r·1CC 
:1.3H.3\/ ;:- Nee 

438. j\/ @ t~1C'C 

44~.{)V ~! ['<:CC 

44(1. DV 0 Mec 
428.31./ @ ~'1CC 
4j(). 6V ~~ ('-iCC 
44 i.. 81.] @. {(:CC 

4~ii. .Hv 1j Nce 

4.:11.. 8V {~ fl:("(: 

441. .nv {\~ I·iCC 
441..BV it..: ECC 

.:1 <:1 1. • dV 0! ~·.:c·(: 

44."1 . BV ~l !''i(,C 

4 j 7 . ~~ V (I : .• !CC 
-1 ... ~ '/ .. :; V ~i !·:cc 

4 f~ ·~i .• 4 V @ ~,!CC 

i~43.4V g i·!CC 
4::i}.4\1 @ i·jCC 

·1~13.4\1 ~I i·~CC 

4:.;1"3.4 V (~ Nee 
441. i:;·.'/ @ Nce 
443 . 4"\} f0 P~CC 

<!:Ll . HV G~ p~CC 

'1:~1..FlV (~ t';o::or 
431.,:)\,/ t? N()~::Ol' 

,1 ::i~; . 7V f:.1 }'io:.o·!, 



MIASTER LOAD L8i7S (6.9kv EQUIVALENT A4PS)

Reopert Dae : Seotertker 4.2l1 Tme ; 1:42, Pm 44

ýP. L S S UP. i -Z. h,
191,PRRSSURIZER H

ignpRUSURWER 1

9 "1 i"R, S R E-R
!',ý 5, ".,:, R"i, *; ý ý - --R T
5"i 6 1 ".1, ESS, EP 1
9 7 rý -.,, i-,'S S 21R. 1
-ý b pRiý 5; s, ziý. H199:PRFSSURIZER H

I'!--, RE. S S R 1 E P'ý
.") 1 E ý; S!"j. I f P"

1102:PRESSURIZER

1103:PRESSURIZER

0 "1 P TK Ef, S IJ z" ,; R

10 6 1 1 RES SUP.-I.: ' ER
0 '7 F R E S S "JI.R -1 Z ER

S P R c-35 U, _R 11-
9 ?, R, ESS U R! Z F

111mPRESSURIZER
ý 1 :1 : P "l-E S "-; J K ýZ Z 0 P
n 2 "RESSIM"IR

ýa. P'i,,,,-.;f,.;sTjR i z,ýR

RHR PU ýý P

118;PHR A ip 32

119:RHR. 3 ý: P A

1 0: iRliE 1 -2

1122:S. 7ýý

1123:Sl PUMP A.',

1 n4 "ML MUS I
1325,00TAL MCCS F

!M6"WOL MMS 1
10 7 AMAL MCCS f

PEA:ER

REATER
MEATER

HEATER

]EATER

iEATER

3 1
31
31
31

3 2

32
3*)2

(2
'CSVCUT

CIRUIS

m -4 .44'us

CA 4UIT

HEATER 32 (4 CICI

HEATER' 2K IRUI

444 . .."AR3 C., C.I

H. (44l-" -' 4 r'

4.4 A l..4', R 33 1 2;:'Q FC -TQ44

4.2.CU 4

4.A F. 54 , t -. C RC T

HEATE 33 t4 CIRUI

RESETIER ('' A).CUý

LIGH4.*4TING4 RESET (12A)

)3 A

5)3 A

S3i

.44A

.S) 2 A'

5)

5 A.

Ai.1 Biusesj
Ava" i.ab be

7.4 3.44 "

540. 3

7A

I.45 4 6
309.2

540. ,

4 4 , 2

540.3

77.2

i 54 .4.4 4

231.6

384.5

463.2

540.6

23 . 6

SA4a. 3
S07.6

659.4

Loss Of 4 L.,oss of?
1, '(St (34 Bus ESecondl Bus

(Aops() i )4ups)

<:-----
a 11

309.2

4544.

5 4 . 3

77.2
154,4
231.6
308. 8
3686.5
4.63ý.2

54..3

5.3^, 7. 2

154.4
231..6
3018.
38C4 0

• 463. 2
54 .3

45 . 4

264.5

459.9
t459,9

47.414 "7 ,.

4` .9 4.

84K.0

659.8
25V2.

.154,.6
23V 9
309.2

4 6 . '4

61.8.2
!M V. 3

1504
23. . 6

308. 8

54 (42

540. 3
50. 3

/ .2

459.4

15K4

24 4564 I

659.4
26C572

13.

219

3&4j

21A

2-1 . 44

/4.2 A

4"9

27.4

38.4

.4K9

Q444

5 . I

Y5.

16.5
2 1.
2 7, 4

4 8.4I
4.3.9
38.3

5.5

16.4

3 .1

3&.3

1.5

2i 9,

3E.9

13 A.

32.6

3V.6
29. 9

60.

4Q.8
17. 9

1444 4V

S4444OV
1 444. ov
1 444 ov

4 444( 4)V

1444 OV

(44C14OV

''4.44 -444

444 oV

14.o

i 14( 4 .. ) V
j444/V

44)4 ) V

44004V
1444 OV
4 44 . 0V
4 44. OV

1444 0V

(444. OV
'1444 OV
144 0 V
j444. (V
144400V

143C.5V

S438.5V
1 431, V
1 438. ov
I 4 :8,0 V
i 43•9. 4V

i 438, .6v

1444.0wV

Hester

Hepater

Hea4'ter

Heater

t4414

444a ci- e4r

(444/4.444

Hewer4.

f4i4c2, 4) ,,

lleac'e. v4

(jess. u

C aI 4>5:

1 cs a. or e

((coaos

(ci tre 1

Heater 4 44

44,'om4.'

-4044.4-

mat or,,4

Xc, .444

Mato?.04

KoeCCII

M.. C44

M4CC

Loss c .9lkfo's.. 34 UT4 ... . ...... -
Busses Loss (341 Loss:i (4f T-esr.]a.'ir.: Vol-age

43A4 444 V @ :4 (4:.r

i
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MASTER LOAD LJS7 (6.Jkv EQUIVALEN'r AMPS) 

Bus 
CO:lnec t (:>d 

<-_._--

AJ. .. l oL:ses 
.!l.v<'"li.1.abJ e 

(i\mps) 

4 BO'! .-.. ----~ .. -.---> <-~---... -- (;. 9kV .Eqv~: !----.----~.> 

Loss Of 
F j"[ 51: RUb S'econd Bus 

(Afr,[>S) {lunps) 

[""} .1. BUf.;"-:~!-3 

A\Ja.:1 :I <ib 1.":~ 
{Amps) 

f;'ir':-':;f' 8usl8f3COJ:t.t M"l.';:fi 

(Amps) 
.. _. --.--... ------.----. ---------.-" ... -. . ............ --.... - .. "-'. ..~ .... - .. _."- ... ~-~--.- --~ .... _. i - .. - ... ------ i .--------- .--- ~ - .• ~--~--.-.. -.~ -.----.--.---.-- i - .. ----.---.. ---- .--_. --_·-.. ·_,··-·-···t .~-.•. ~"----~-.-'"-.•• " .... -.-.-.-.-...... -.---....... -.-.-.. ---- '1 

:PRESSGR!ZER f~EATER 

:PRESSURIZEH HEATER 

(1 Cl?-C~i)lTj 

t2 CIRCU1"'CSl 
(:! C}FCUfTS) 

(tJ CiRCUITS} 
(:; CIH.CU.1TS) 

:PRESSl}RLZER }IEhTER 1 ! CIRCUI'PS; 

~i;PF.U2SSU?_·IZE? H2/'~.TI·:f< 3:~ {~.; CT.!"},CUITS:I 

~:P2ESSU~IZER tlFATER J~ (~ CIRCUITS) 
.. 'i: i'F<.ESSLfP.l /L~:R !·i·EA.'rEH j:'; (;;} C:.IECU" [':::'SJ 
,~,: 1)::·~~~:S~3~r~),.·;-J.FE fiEAT':'~:R 32 {7 CTFCLfl.·:·'S) 

6: P?ESSU?I 2E? H El:..'l'j~R :3 3 
7:P~ESSURIZE2 HEATER 33 {1 CIPCUl1') 
I:j: r;:(E::~lSLJRIZBE HSJ\..'i~ER .-, c·rE-CUT.ti'S) 

9:P~ESSU?lZER HEl\TER 33 l.=~ CIRCUITS) 
O:PRESSUH!ZER HEATER 33 I~ CIRCUl."{'S) 
1 :PRESSUR1Z£R }{2ATER 33 \') CIRCUITS) 
~:: })i·J,ESY)Ui:~~T.?.t·~P H'EA~rER .'~J (5 C'I.~1C.:['fr'j'~;) 

'3: PHF.:SSlnCiz.~j"i FfEA'l'EE 3 ::: (? ex :{Ct)I'I'S) 

~:RHR ?UMP 31 ~ULL FLOW) 
7:Rt.R PUM~ 31 MINI FLOW} 
B; rF1J"~ pr)t~]p ~,.. ?ULT.. FLO~<; -
'.?: f..:.:-"lF. 2U!>!12' 5~~ FULL FLO?Ji 

O;RH~ Pt~M? ~2 MIN] FLO~) 

GE? i-JG RESST 

GWP NG RESE? 
(3H'Y' NG RESET 

18 . ~~ 
7.3 
54.6 
31.9 
09.2 
86.5 

41..1 

40.3 

08.8 
a6 . ~) 
63.:::: 
:10 .. "1 

(;:3.8 
8(;. \) 

f)8.6 
',9. iJ 
19.7 

73.7 
(: d. 0 

59.a 

[10151 Page 

61 ~J . :z 

154.6 
2J 1 ,9 

386,5 
463. G 
541.1 
618.2 
~>.~ 0 . 3 
77.'2 

231.6 
~H)3, H 
3.s 6 . ~:) 

540.3 
5~C:.3 

77.2 
154.4 
2.').1..6 
308.8 
386.0 
4fi3,2 
51D.3 
J08.E 
4~,9. 4 

459.9 
4S9.:3 

472 .. ~ 
473.7 

507.6 
659.8 

618.:: 
'17.3 
.154.6 
231 .:1 
309,2 
3(36.5 

77.2 
15,1. '* 
23.1 .6 
303.8 
j r:~ (;. . ~) 

54 (). 3 

';7.2 
J 5<1.4 
:23I.E 
308.8 
:1 f36. I) 

54 (). j 

308.6 
459.4 
459.4 
764.5 
·1~) 'J . 9 
<1:;0.2 
264.B 
4·l2.4 
4n.4 
4'} 3." 
8·18. n 
S07.~ 

659.H 
252 . .2 

--'-'-,-' _ of 2~ 

43.9 
5.5 
1. G 
6.5 
1,9 
'; . 4 
: •. 9 
H.4 
J . ') 

c: r:: 
.1 •• ' 

1.0 
6. ,1 
L9 

;'.'l 
s.] 
;;) . j 

5.S 
1.0 
(}.4 

9.8 
f~ .. j 
2.6 
01.8 
8.a 

6.0 
6.8 
7 . ,) 

·1 .9 
.S 

1. ,0 
.1 .5 
2. .9 

.4 
,9 
.4 
.9 

.0 

.4 
,9 
.4 
.9 
.. ~ 
.3 
,S 
. G 
.4 
.9 

.9 

4::'.9 

4".9 
38,3 

1.9 
" .0. 
~: . 9 

444.0\/ @ H~!t'iter 

444.0V @ Ht~a(ey 

444.0\/ if Ht:,.at.e:r: 

444. C<V @ :'h;:.a.~t::.-.t· 

444.0\/ (?- he('it(-~:!." 

r;A~l. C\' @ rf(~;;;ite.:::. 

<144.0V {.} i-h::..a1:er 

·144. O~/ \~ HeclZ.e.r. 

-144.0V @ Heater 

444" OV 0- !!8dtdt 

444. IJV ~~l Ht~atel 

4411.0'1 f;~ HE!(J.r.e.:~ .. 
~144. 0\/ (1 Heate-r: 
4.;l4, G'''] "l Heate.t: 
444" C)\l r.~ Hl~ht:\~!." 

4~14. 0\/ (:i }[(:-:at.(·!f 

4J8.:}V (1 IT~oto.:r 

438.5 t / @ I-t;:uto:r: 
438.::"./ ~i r-1otor 
4 3B. OV @ 11o;:o~' 

,144.0V ~1 i'~CC 

444,OV @ }:iCC 
4(~4.G\/ (1 Nee 



P3-CLC-D*19207REV 8,

LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS
Note: The values below do not incorporate cable losses and load increase due to frequency variation

N,. , -Accident Scenario Single F re Peak LoadinDu rin.Accident Scenario - Loartin! atEdof Accident Scenario

s E1C 3 V 31 E2 G 33 1 I -i:; 2A,3A 5{3ED' ".,us (_ 3,2

Large Break LOCA

1 Offsite Power Available TotlFMCCW anl bghbt'g..
Reset- All buses

Available 2928 1975/2387 - 3259 - 2696 - 19751/1360 2393

2 Offsite Power Available Ail Buses Available - Bus
24 and 3A Tied 3136 3184 3259 2696 2252 26 Q

3 Offsite Power Available Bus 6A Not Available -
Bus 2A and 3A Tied 3419 3267 3126 30117 -

4 Offsite Power Available Bus 5A Not Available -
Bus 2A and 3A Tied - 3436 3312 2757 2748

5 Offsite Power Available Bus 2A andlor 3A Not
Available 3179 - 3342 2653 - 3043

6 Loss of Offsite Power All Buses Available - Bus
2A and 3A Tied - 1509 - 1691 1 846 - 1371 1217 1559

7 Loss of OffMite Power Bus 6A Not Available -
Bus 2A and 3A Tied '1652 1719 1652 1474

8 Loss of Offsite Power Bus 5A Not Available -
Bus 2A and 3A Tied - 1831 1846 - 1460 1466

9 Loss of Offsite Power Bus 2A and/or 3A Not
Available - 1509 - 1874 - 1343 1580

Small Break LOCA

1 OffMile Power Available Total MCC and Lighting
Reset- All buses 2542 249012585 2633 - 1751 - 2018.,"2174 1937 _

2 Ofesite Power Available All Buses Available - Bus

2A and 3A Tied 2683 3029 2677 2683 2104 2144

3 Offsite Power Available Bus 6A Not Available -
Bus 2A and 3A Tied 2914 3072 - 2683 3035 - -

4 Oflsite Power Available Bus 5A Not Available.
Bus 2A and 3A Tied - 3072 3037 - 2576 3037

5 OffMite Power Available Bus 2A and/or 3A Not

Available 2725 - , 2897 1 ,,3 2683 - 2574

6 Loss of Offsite Power All Buses Available - Bus
ZA and 3A Tied - 1410 1585 - 1433 - 1211 1398 1422

7 Loss of Offsite Power Bus 6A Not Available -
Bus 2A and 3A Tied !1480 1828 1445 1547

8 Loss of Offsite Power Bus 5A Not Available -
Bus 2A and 3A Tied - 1617 1643 - 1617 1632

9 Loss of Oflsite Power Bus 2A andlor 3A' Not
ARai•able 1375 33772 -75 4 14-2

page .1.2..of
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LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS 
- Note: The values below do not incorporate cable losses and load increase due to frequency variation 

Single FaHure 

Large Break LOCA 

Offsite Pov,,'er Available iOia: I'~CC a.~d Lightmg 
>--,--,----- ---'--1--------,- --,-------- ----,--- .-.--~ .. --- -----_ .. _----

Reset- Ali buses 
Available 2928 1975!2387 3259 2696 19?5!1360 239:, -------:-

2 Offsite PO'IJer Available All Buses Available - Bus 
2A. and 3A Tied 313(; 3184 3259 26,)6 2252 ;'613 __ ---=----3 Otfsite Power J\vaUable 8us 6A Not Availabie -
Bus 2A and 3A Tied 3419 3267 3126 3017 ----_:,-,-----

Offsile Power Availabll~ tlUS 5A Not ,wal aOle - --

Bus 2A and 3A Tied 3436 3312 2757 2748 
5 Ollsite Power Available Bus 2A and/or 3A Not 

AvailabltJ 3179 3342 2653 :----_ .. _- ---:-- 3043 --=--------
6 Loss of Offsite Power All Buses AVailable - Bus 

2A and 3A Tied 1509 1691 1846 1371 1217 1559 
7 loss of Offsite Power Bus 6A Not Available -

Bus 2A and 3A Tied -1652 171~) 1652 1474 
8 Loss of Offsite Power Bus SA Not Available - --

Bus 2A and 3A Tied 1831 1846 1460 1466 
9 Loss of Offsite Power Bus 2A andior 3A Not 

Available 1509 1874 1343 1580 

Small Break LOCA 

ONsile Power Available Total MeC arid lighting 
Reset- All buses 2542 249012585 2633 1751 20 18!2174 1937 

2 Offsile Power Available All Buses Available· Bus 
2A and 3A Tied 2683 3029 2677 2683 2104 2144 

3 Oftsite Power Available Bus 6A Not Available· 
Bus 2A and 3A Tied 2914 3072 2683 3035 

4 Offsite Power Available Bus SA Not Available -
Bus 2A amI 3A Tied 3072 3037 2576 3037 -~ 

5 Offsite Power Available Bus 2A andior 3A Not 
Available 2725 2897 2683 25-'4 :,-

6 loss of Offsite Power All Buses Available - Bus 
2.A and 3A Tied 1410 1585 1433 1211 1398 1422 

7 Loss of Offsile PO'.ver Bus SA Not Available· 
Bus 2A and 3A Tied 1480 1828 1445 1547 

----~ 
8 Loss of Offsite Power Bus 5A Not Available -

Bus 2A and 3A Tied 1617 1643 1617 1632 
9 Loss of ONsite Power tlUS <.A anO/Of JA Not 

I'Naitab!(l 1':175 nn '375 i4~)2 
---



'P DCAL-E D -00'217 R E 8ý

LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS

Note: The values below do not incorporate cable losses and load increase due to frequentcy variation

N ",:•e-• I Arccidr.te Scenario Single Failure Pe k loadint During Accident Scenario Loading at End of Accident Scenario

........ .... ..... . . .. .. ............. ..... .. ......... ... ... ... .... ... . I. . ... ... . ..

Small Break LOCA (PH B)

" ffsie Power Available Total MCC and Lighting
Reset- All buses
Available 2928 201812231 3104 2545 201 1360 2170

2 Offsite Power Available All Buses Available - Bus
2A and 3A Tied 3136 3029 3104 26932 22152 - 2493

3 Offsite Powe r Available Bus 6A Not Available -
Bus 2A and 3A Tied 3415 3236 - 2692 2902 -

4 Offsile Power Available Bus 5A NotAvailable -
Bus 2A atnd 3A Tied - - 3261 3312 275 7 2629

,5 Offsile Power Available Bus 2A andfor 3A Not
Available 3179 - - 3147 2653 - - 2525

6 Loss of Offsite Power All Buses Available - Bus

2A and 3A Tied 1509 1585 - 1739 - 1368 1217 - 1481

7 Loss of Offsite Power Bus 6A Not Available -
Bus 2A and 3A Tied 1649 1585 - 1649 1399

6 Loss of Offsite Power Bus 5A Not Available -
Bus 2A and 3A Tied - 1725 t739 - 1460 1368

9 Loss of Offsite Power BUs 2A ano/or 3A Not
Available 1509 1739 1343 1502

Steam Break I PH B)

1 Oftsite Power Available Total MCC and Lighting
Reset- All buses

Available 2928 1 21292231 3104 2181 2129/1715 2367

2 Oftsite Power Available All Buses Available - Bus

2A and 3A Tied 3136 - 3029 3104 2253 - 2533 2423
3 Offsite Power Available Bus 6A Not Available•

Bus 2A and 3A Tied 3179 3072 - 2914 3005

4 Offsite Power Available Bus 5A Not Available -
Bus 2A and 3A Tied - 3281 3147 3036 2853

5 Offsite Power Available Bus 2A and/or 3A Not
Available 3179 3147 2663 - 2853

6 Loss of Offsite Power All Buses Available Bus

2A and 3A Tied - 1509 - 1585 1739 1163 1231 1222
7 Loss of Offsite Power Bus 6A Not Available -

Bus 2A and 3A Tied 1509 1585 - 1444 1512

8 Loss of Offsite Power Bus 5A Not Available -
Bus 2A and 3A Tied I - 1725 1739 1538 1613

9 Loss of Offsite Power Bus 2A and/or 3A Not
Available 17391509 1444 1336

Page _.o §-0.0...0

LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS 
~ Note- The values below do not incorpora1-e cable losses and toad increase due to frequency variation 

_______ ~ __ ~~::.~ __ !5:_~?!!1¥-Qur;~£!-.€'-C~ld~~t ~cen3~"'_:- _ 

n'l~ r- '""' F:O':~ '~:3 1 BIIS >~:;, ';.,; ! ~.::~~::; -:. i ! ;.' Y'~ r,l. 
{.Arnp:l! (i:<V/) I ( ,C,l_l!\P~;) , if../~·j I ;~~ .. n:pS) 

Single Failufi.1 L03din~1 at End of Al:cident Sce!1~rii') .-.. _ .. _._ ... -.. '-"-.". -'-""'--,-- ....... ··-r---'···"· .. -······ __ ····r--_········ __ ·_-_········,, ·_····"'·r .. __ .. __ .. __ ._-....... . 

EDG 3/ '-3: .. ;":: :)j\ I E{Y3 33 I ~_~u·) ,<;\,.;1,;". ~ f:X\C~; 1 
~~. "';'j ! ~/\:l'lp:~) 1 K ., ; L' .. :~li~":); !.~~.V·, 

Small Break LOCA (PH B) 

Offsi!13 Power A ..... ailable Total M\;C and Ughti!1g -----1------- ------ ~------

Reset- Ali buses 
Available 2928 201812231 3104 2~·j45 2G18/"1360 -.,....:- 2170 --

2 Oftsi!€! Power Available All Buses Available - Bus 
2.A am! 3A Tied 3136 --~:?~ 3104 26("2 _~ __ .22.52~~ ~~~?.--

_. 

Offsit{~ PD;.ver r\vait(.~b!c Bus 6A Nat Available -
----- -.--- ~---- .. ----- ___ H' ___ ·_ 

3 
Bus 2A ~nd 3/, Tit>d ::1415 3236 2692 .?~~,,- --------_.-

4 Offsite Po;."/er Available Bus 5A Not Available -
Bus 2A and :,A Tied :32~1 3312 :?i'~}L ____ 2629 

5 Offsile PO\';er Available Bus 2A and/or 3A Not ---- ------ -----
Available 3179 3147 2653 2525 --

6 Loss of Olfsite Power All Buses Available - Bus 
2A and 3A Tied 1509 1585 1739 1368 12"17 1481 

7 Loss of Offsi!e Power Bus 6A Not Available - ------
Bus 2A and 3A Tied 1649 1585 1649 1399 

8 Loss of Offsi!e Power Bus SA Not Available -
Bus 2A and 3A Tied 1725 1739 1460 '13~e 

9 Loss of Offsite Power "us ~" anOfor ~f\ NO 

Available 1509 1739 1343 1502 

Steam Break ( PH B ) 

Offsile Power Available Total MC,;C and Lighting 

Reset- All buses 
Available 2928 2129'2231 3104 2181 2129-'1715 2367 

2 Oflsite Power Available All Buses Available - Bus 
2A and 3A Tied 3136 3029 3104 2253 2533 2423 

3 Offsite Power Available Bus 6A Not Available· 
Bus 2A and 3A Tied 3179 3072 2914 3005 ---

4 Otfsite Power Available Bus SA Not Available -
Bus 2A and 3A Tied 3281 3147 3036 28;:'3 .-:--

5 Offsite Power Available Bus 2A andlor 3A Not 
Available 3179 3147 2683 2853 

6 Loss of Offsite Power All Buses Available .. Bus 
------_._-----f-----

2A and 3A Tied 1509 1585 1739 1163 1231 1,~~ 
7 Loss of Offsite Power Bus SA Not Available -

Bus 2A and 3A Tied 1509 1585 1444 1512 
-~ 

8 Loss of Offsite Power Bus SA Not Available 
Bus 2A and 3A Tied 1725 1739 1538 1613 

9 Loss Qf Oftsite Power Bus 2A an&or 3A Not 
Available 1509 1739 1444 1336 
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LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS
" Note: The values below do not incorporate cable losses arid load increase due to frequency variation

N Ar-1--". [Accident Scenario Sinole Failure Peak Loading DuringAccident Scen-rio Loading at End of Accident Scenario

DG B .'Ae2A ED..A I E 3.1 S 5• LOG 9,L1V 2.,.el "L.

Steam Break

1 Ofisile P,,. Av eil9l7e T65------1"" .3
Reset- Ali boses
Available 2474 2129/2231 2633 2181 2129..t1715 2367

2 Offsite Povier Available Ali Buses Available Bus
2A and 3A Tied 2682 3029 2633 2253 2533 2423

3 Oflsite Power Availab!e Bus 6A Not Available -
Bus 2A and 3A Tied 2914 3072 - 2914 3005

4 Offsito Power Available Bus 5A Not Available -
Bus 2A and 3A Tied 3072 3062 2828 3062

5 Offsite Power Available Bus 2A and/or 3A Not
Available 2725 - 2853 2683 - - 285:3

6 Loss of Offsite Power All Buses Available -Bus
2A and 3A Tied - 1202 1585 - 1420 - 1163 1231 -1222

7 Loss of Offslie Power Bus 6A Not Available -
Bus 2A and 3A Tied 1444 1585 - 1444 1512

8 Loss of Offsite Power Bus 5A Not Available -
Bus 2A and 3A Tied - 1585 1639 - 1512 ! 639

9 Loss of Offsite Power Bus 2A and/or 3A Not
Available 1444 1420 1444 - 1336

Inadvertent SI ( PH B)

1 Offsite Power Available Total MCC and Lighting

Reset- All buses
Available 2928 2129/2231 31D4 2181 2129,01715 2367

2 Offsite P'ower Available All Buses Available - Bus
2A and 3A Tied 3136 3029 3104 2253 2533 2423

3 Offsite Power Available Bus 6A Not Available -
Bus 2A and 3A Tied 3179 3072 - 2914 3005 -

4 Offsile Power Available Bus 5A Not Available -
Bus 2A and 3A Tied - 3281 3147 3036 2853

5 Offsite Power Available Bus 2A and/or 3A Not
Available 3179 - 3147 2683 - -. 2853 .

6 Loss of Offsite Power All Buses Available - Bus
2A ard 3A Tied - 1509 1585 - 1739 - 1163 1231 t222

7 Loss of Offsite Power Bus 6A Not Available -
Bus 2A and 3A Tied 1509 1585 - 1444 1512

a Loss of Offsite Power Bus 5A Not Available -
Bus 2A arid 3A Tied - 1725 1739 1538 1613

9 Loss of Offsite Power Bus 2A andldlor 3A Not_
Available 1509 1739 1444 1336

Page 4 .0!

LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS 

r-____ ~'~N~o~t~e~"~rl~'c~v~.~ll~le~s~b~e~lo~w~d~o~no~'t~i~n~C~O~'I~)O~r~a~te~c~al~)I~e_I~Os_'ST'c~5~al~ld __ IO_a~d_i_n~c_re_a_s~e_d_u_e~to_f_r~eq~l_,e~n_c~y~V_'_"_ia_t_io_'_' _______________ . ______ ~------------------------.--------------------------------'--

----------1:~~E:Ci~ .. :, ".:',~:-f:\!'<!.-"r.::~,<:c..i.<!ent:",~~en31 i.? ... , !,,' -~--~:'~"'------
Bus. ~,t." ,.' _.. gqs: 2.LJ3~ t~D~~'; ~~ 1 c;" (;.L. /.:.Wi.; .},: 

{':"iI~~}5; ':l"·~\'f :)~n\;.:;s.: '>;\::i ( . .u..ri'1~)~~} 1:\-;\\", 

Single Failure 

--;)U5 5:-·~~~~:inl D~~~~:~:~T~:~!~~:r·-~:.:s ;;~--T-'-~DG 3? 

("::; .. rnps: iJ.\:':,'j \ ,'::~rn)Js; (k'· .... /) {/~rn,)·;f ~~ .. }.:) 

Steam Break 

OffSit~~ Po;e! AV:;!ilabie-. --~--TOtafTvrC-C-:mo Lignbng- ~-.. -.-- 1-----------" -""""",,,,_ .. __ . 
---'-."--.~.-

_ ... _-_ ........ _-- ._''''''-''''''''-- - .... __ .. __ ... _ .... .. _-_._--.-.. -........ 

Reset- Ali t)LlSeS 

Availabie 2474 f-?,129!2231 --- 2633 2181 2129/'1715 -,-'-- 2367 
Ali Buses Ava;iable ". Bus 

_._- ---- r------- ._---- ,,--------- -----~. ----
2 Offsitr~ POVifH Available 

2,<\ and 3A Tied 26~2 302?_ f--':" 
2633 2253 2533 1-----.::--1--,242:3 __ - ... .:....--

Bus 6A Not Available· 
----- ------_ ... _--

3 Offsite Power Availah!e 
Bus 2A and 3A Tiee 2914 3072 ,,~.29.!.~_ '---=----" __ ;lQ05" .. ...::..-.--
Bus 5A Not Availiltil'e-:--

._._-------_. 
4 Offsitc Power Available 

Bus 2A and 3A Tied 3072 3062 2828 3062 

5 Offsite Power Available Bus 2A andior 3A Not 
Available 2725 2853 2683 

-,~ 2853 --- ._--------
6 Loss of Oftsi!e Power All Buses Available .. Bus 

2A and 3A Tied 1202 1585 1420 1163 1231 i222 
7 Loss of Offsite Power Bus 6A Not Available· 

Bus 2A and 3A Tied 1444 1585 1444 '1512 
8 Loss of Offsite Power Bus SA Not Available· 

Bus 2A and 3A Tied 1585 1639 1512 1639 
9 Loss of Oflsite Power tlUS "-A anolor ~p, NO 

Available 1444 1420 1444 13313 

Inadvertent SI (PHS) 

c---
Offsite Power Available Total Mec and lighting --

1 
Reset- All buses 
Available 2928 2129!2231 3104 2181 2129i1715 2367 ___ 

---~--

2 Oftsi!e Power Available All Buses AVailable" Bus 
2A and 3A Tied 3136 3029 3104 2253 2533 2423 __ 1----.-=----

3 Otlsi!e Power Available Bus 6A Not Available· 
BUG 2A and 3A Tied 3179 3072 2914 3005 

--~-... ---
4 Offsile Power Available Bus SA Nat Available .. 

Bus 2A and 3A Tied 3281 3147 3036 2853 
5 Offsile Power Available Bus 2A and/or 3A Not 

Available 3179 3147 2683 2853 .. -
6 Lass of Offsile Power Ail Buses Available .. Bus 

2A and 3A Tied 1509 1585 1739 1163 1231 c--~ 
7 Loss of Offsile Power Bus 6A Not Available· 

Bus 2A and 3A Tied 1509 1585 1444 1512 
--~-

8 Loss of 011sile Pmver Bus 5A Not Available -
Bus 2A and 3A Tied 1725 1739 -----_. __ . 1538 _ 1613 __ 

9 Loss of Offsile Power tlUS 'Lfl anO!Df ~A NOI 

Available 1509 1739 1444 1336 



LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS

Note: Thre values below do not Incorporate cable losses and load increase due to frequency variation

N,., . A'c r'ccdri SreraTio Sinrljle Failure Peak Loading Durin Accident Scei-ario Loadinri at End of Accidrient Scenaiio

........ - . . -r ..... .... ..............

Inadvertent SI

, fr4w- '-c Li ale -THi MCC ari Lightmgn
R Alt- buses

Availabie 2474 .. 2129i2231 - 2633 2181 - 2 i 2"., ; i ,5 2367 -

2 Offsite Power Avi,a able All Buses Available - Bus
ZA and 3A Tied 2682 3029 - 2633 2253 2533 2423

3 Offseie Power Avai ab'e Bus 6A No! Available
Bus 2A arid 3A Tied 2914 3072 - 2914 300.5

4 Offsite Power Available Bus 5A Not Available -
Bus 2A and 3A Tied - 3072 2885 3015 '28e55

5 Offsile Power Available Bus 2A and'or 3A Not
Available 2725 - 2853 . ..... 2683 - 2853

6 Loss of Offsite Power All Buses Available - Bus
2A and 3A Tied - 1202 1585 - 1420 1163 1231 - 1222

7 Loss of Offstle Power Bus 6A Not Available -
Bus 2A and 3A Tied 1444 1585 - 1444 1512

8 Loss of Offsile Puwer Bus 5A Not Available -
Bus 2A and 3A Tied 1585 1639 -- .. 1512 1639

9 Loss of Offsite Power Bus ?A anoior 3A Not
Available 1444 - 1420 1444 . 1336

Steam Generator Tube Rupture

I Offsite Power Available Total MCC and Lighting
Reset- All buses
Available 2474 251512231 2633 2044 -. 226411997 1937

2 Otfsite Power Available All Buses Available -Bus
2A and 3A Tied 2682 3029 2633 2191 2606 2367

3 Offsite Powver Available Bus 6A Not Available - I

I Bus 2A and 3A Tied 2914 3267 -- 2914 3035
4 Offsite Power Available Bus 5A Not Available -

Bus 2A and 3A Tied - 3072 2885 3050 2754

5 Offsite Power Available Bus 2A andior 3A Not
Available 2725 .- - 3004 - 2485 3004

6 Loss of Offsite Power All Buses Available - Bus
2A aid 3A Tied - 1562 ! 585 - 1540 - 1562 1266 - 1540

7 Loss of Offsile Power Bus 6A Not Available -
Bus 2A and 3A Tied - 1583 1585 1583 1547 -

8 Loss of Offsite Power Bus 5A Not Available -
Bus 2A and 3A Tied - 1825 1632 1446 1632

9 Loss of Offsite Power Bus 2A andror 3A Not
Available - 1583 .-- 1492 1583 - 1492

page e, IC5 ..

LOADING SUMMARY DURING AND END OF ACCIDENT SCENARIOS 
, Note' Tile values below clo not Incorporate cable losses and load increase due to frequency variatioll 

Sinqle Failure 

Inadvertent 51 

Offsile PO'N'." .4v;';;ab;;-·-.... · .. ·lCfaO<;· .. MI7'C"'CC":a"'''"d'T'L'''lg'''ht''''m'''g-+-.-.-.-.- 1--._.--... -......... -.-_.--- ....... ---.. -- ----.--- -_._---_._- .. _ ............................. _ ......... _. ...... .. ... - .... ' _.--... --f-.-....... --

Reset- ;'\i! bU5r~s 

l--::_+::o:o--c--=-_--::_-::-:-:-___ ':A':7v:::ai"'la::,:b:;,:i9=--:-_--::-::-:_::_l-.....::2:..:4c..7..:,4_+-----t-_.::2.:.i::.29::.:·i.::2.::2~::.i~l. -+ ____ +_.::~:.::6::3::..3_+-----J-.....::2:.:1.:::8.:.1-+_._:._r-~12~.!/i"{'·1 f) 236"7 

2 Offsitr.j Po~ver AV8::able Ail Buses AvaIlable· Bus 
2A. and 3A Tied 

3 Offsitl; F(J\ ...... ·(~( Availab!e Bus GA No: Available .. 
_+_.::2:;:6:;.5=.L_+----l---:;.3.::.0=.29=--+------f--==2"'63"'3::.....-t----+-.:;2,::2:::5~:::..~ _+---.-!-_ 25~:~'''_f--': ___ ._2423 __ 

Bus 2A and 3A Tied 

4 Offsite PO'A'er Available Bus 5A Not Available· 
Bus 2A and 3A Tied 

5 Offsite Power Available Bus 2A andior 3A Not 
+-----1- .. _~_ ... _1-_._ .. _3()()~~ ___ . __ ..... __ . __ .2885 r-"--'--

Available 2853 2683 2853 

6 Loss of Offsile Power All Buses Available· Bus 
2A and 3A Tied 

7 Loss of Onsile Power Bus 6A Not Available .. 
1585 _____ + __ 1_16_~ ___ .. '- 123.:.1_+ ________ ...t24-1202 1420 

Bus 2A and 3A Tied 

8 Loss of Offsil" Puwer Bus SA Not Available .. 
Bus 2A and 3A Tied 

9 Loss of OHsile Power tsuS I.A anOlor ~A NO 
1585 .::.15~_1"'2'__+-- ___ +-_ .. l-,-~ 1639 

Available 1444 1420 1444 1336 

Steam Generator Tube Rupture 

Offsile Power Available To1al /.,·\cC and Lighting 
Resel- All buses 
Available 

2 Offsit!? Power Available All Buses Available· Bus 
l-~-~~-=-~~~~--_7~=::.:~~~~~~--:::..24~7.::.4--+_-------r-2::::5~1~5~!2=2~31~t-______ 1-~2=6~33~' __ t-______ .. ~~2~.O~44~_+------~ .. -~22~.6~·4-!1~9,~9~7_~--.----~--~1~37 _______ ~ __ 

2A and 3A Tied 
3 Oftsile Power Available Bus 6A Not Available .. 

~~--~~~--~~~~----~~~~~~~~~--2~6~'8~2--+_--~--~--.::.3~O~2~9--~--~---4--~2~6~3~3 __ ~--.:---4_~2~1~9~1--~--.----+_--~2~60~.G-' __ +-_________ .. 2367 

Bus 2A and 3A Tied 2914 3267 2914 

4 Otfsile Power Available Bus 5A Not Available -
Bus 2A and 3A Tied 

5 Oftsile Power Available Bus 2A andior 3A Not 
Available 2725 3004 2485 3004 

6 Loss of Oftsite Power All Buses Available· Bus 
2A and 3A Tied 1552 1585 1540 1562 1266 -!540 

7 loss of Offsile Power Bus 6A Not Available .. 
BlIs 2A and 3A Tied 

8 Loss of Offsite Power Bus SA Not Available -
Bus 2A and 3A Tied ---..!..~32 .. _ 

9 Loss of Offsite Power Bus 2A and lor 3A Not 
Available ._._._'-___ . __ ..:: ____ 14~~ 



2Version 1.

Repus u!

[1015] page -16) of So-

!':' .. '. 
;r. 

iJ01 ... l"J L;IST 'I"~AC['~It.JC NUf<12ER : .;.01.:: 

,~~ ()FF-SITE ~:OWER AVAILABLE p~~ 

8,.15.. 5::\ .1.5 be 1 0' .... : ei-;,:: 320G J>...2"np r·:.tci r:q 
,J;JS ;"··i·;/':;!~ :is r;e-"iO~l i·ih'~ ~·:~C\f.) A.mp t"Ei~:i.n9 

r31!~~~ ; .. is bf~.l(;\'\" r~it;: 36!)O l'JrifJ r·':it.:.!.nr; 
Bl.l.S : /J/\ j.~) ·be.!.oto.: t.i-:(~ _~·6Gt) /l.;<.p \,·3:t..il·'C'; 

Sus J:.... i.s. bE:.l.O'.I": ~:le .~G~·iG Klr.p r.·c·,t.in:;} 

[1015] Page 16 of 200 __ 



LME WA CLA -HRS PRE5S275.fr 25 - A"L OWSES AV-'.AILASLE - ToTALý EMCC AIND P1: . -E

(here : August 25,06 .4>74. : 3:5'4 P 481

-1.2 1. 0 i2

.1. .34 $ aE ;5 42

4744v~r t a, ia -, ar rig

nu 1 C s 1 a rm~ n4•44 3XIIB;

1 1 S ar cn C 1iARCGL; 10 0•27. 12f R C2.. S pi .2 s ! , I

lis, H n 25 si and47 C'Wi avaiabl.4

iRC p(<.sii. is <24 i725 ns--g

A Q~ noevLt.CA !V,7: Pt,
EXIT TOE-

o Loads 7, 4 td or1 Tri,0 a4 iis szep7)

Bu BS A
sk47:q

Load2T
h~d(Aj L>I,44 WA 1.07, Q!

-- ------------.

jam1:

4.n .747 4

72 M 7 0

4 u a

4~ 24 7 :

I 2M7 A

'47. 4

017

... . .... . ...

M2 A1"V

i. i

[10153 Page ___ of _O0

i'.U- J .. 

- i, 

:-:: f.i!jTq)S.; j, 3 ~': and .3.3 
rL~{? FL~"\PS .J 1 <:.r:c1 '3..:: 
\RO .... rBl·ifi{~~"; chat p1..:.mr_'S '~\(e .r:unnl1lg. 

A~-:':;<.;'F'~:; J .. t;liid 3.'.( 
{KO v~~ities that p~mps arc rIJrlni!1~1.} 

CC'.;i~-S ::!2 .::.nd 53 

SCiir:t: one C"HARG.H-IG pJriiP if. K.CS p:r·2S$u.t·e 
is > tl,ar~ ~25 psiy a~d CCW is availal)l~. 
{Re'S press1ll'.-e is .-: 325 psi.::.~·.) 

[l015} Page _tl_ of SoO ___ _ 

1 D4 11 _ rJ 

4",'"1. • oJ 

1 ') 1 ~) • 1 

242.0 

Q .. ~ 0.0 

{J.Ci 



; W E H W K LA A - RCS5 PRE:SSURE1 < i 3 L5 - IL, B W,05Av,*trfA ~itZC - -10 PA.ý tC .- ANii) LlCi;!T'! (3 5(3335'ET

..... .................
.: .......-... .. ...

or 14Wr

SO P i,-- L,

I i - '- i; ý - '- 4 t 1., 2 S - 12 -. "
JESTA-31.1-s-i :'-.iv

-caas staA:ýýe. -of at :-',hii stc.."p)
of-e- ci'arg-ing pulo.p.

pki7kp -,,2 shavneO wi lWhcost loaded

jsr.--p C.S"Ps
lmnWAMWO preswMe psig.

ave S P

-2c.

325 psic'',

.o-

R`ECI
.. ... ... ...... ......... ...

t:hiS SL-p)

Rc:c-, -tc
ll--T. YES

.1m

CHAN W ReKrc :W 3 Fun=ian

(RHP, 31 and .3.2 A,.i*,-o

mama!

j . U

2WV9

no

2VE9

2ung

1"4A

lmn4

2 0 n j 1 M 9 ý -.
6výý-f 3*z'ý

A
Cý, 16 ý

Load (Aj Lmd Q! awd W Lwd
........... ............ ......... ...

bnN" Ono 2 5 v
! ---------------- -----

2 a 7 A 32 •-?

2M6A

2386.6

.J.
...... ....

Manua

2473A wEno

[10151 Page .,E GQQ

r.:·· 

..... ~ ~. 

L' :.~ .. i " '.~ ". ;. 

k.ESC.I: ~,:i.'·Cs ."1'::; p·".:!r S()p·- E~.··l ~':. 

{·"I"Uti.'lJ. ?,!CC d.[H~1 L.l.'.,..;hti [';9 ·r~:s(.<. i 

lLo~ti &cco~~~2d for in MCC ~0set.) 

i~';;-:; ~,()ari~3 Stcu~;,:.ed Oi. Tr~.pp2d (:'It: ;:.hi~.; :;te~)) 

stz.;.r: cne C!~'2'..i.L·gi ng p;.:mo. 
Z(·~:.o..t·{ji~i.g i>.lmp 'L~ .si:dr·t.ed c;": li9htos1.:. J.oad,;:.j Bus,) 

\;; ?CUs d . .?·(2 r~u:":!".li.nq, CSP:~~ :=;t.f)pp(~d.) 

fr·~(, Luac:~·; St.ijr!;.'2~d C.)~: 'I':c:ippc{[ ~~lr t:h:i.:3 f;t..: 121) i 
ChEer: Si r'~:: .. :::~~.r·c S~'j l. .F:.i;;j.::r.l.or~ \";(n:·,plc':~.0 

( '(f:S i 

- l ~; 7.: 

! CEECK SJ Recirc ~~,,':?, Fu.n.ci:.io.n CCdnpl.':3t:.(~ 

L~·.T . "s ) 
(RHR pL::~pS 31 a~ 32 - ADLO s~.o~Jled,) 

:-1.~I~ -iiI) 

[1015] Page 

LC/C. j 

G,O 

;:'J 'j:" q 

\; l:' 

I':.'.: 

", ..... ".' llG~ j· . ..:n..\. 

... ~~.l 9 . '7 

',.~""'"; " 9 



tAO - H USH -< -ALL 135555n AVA 1 ALL SE - TO,`Ak 31CCV A<1)) f1t -C <5
9 T Iil, e : P. : , ý4.8,

st-en

i ý'. 0,

Cý -

.9:5 Step C-es::Szj979)

it ~ I Home1 pme51 isaw & c 4S0V Bus
S;-sta - -. at if (! H a l t', .,:'.e "!L"

str a:.IxŽL53onlghes laedBu.

1OM 5A

I w to'

U ?A M,30 MW6

Load W1,±. 9 m A L A
------------- --

One 0. 0

1MV9

E

-1 -2 9

IER~( 4.2 :0 ot

!ý~,-ý4 n( ~e i-Ic 2

"i-nu ."ll STAp- '.., 9ec. 11L C 1 pu !~..9 t1 96 .

SWII E, etO H x. as 5f9.,;:7

WIGN:eV ST Vei T s follows:c

isz

La: ua.1

Ma I 1j n

ZM Y 7 911.

439

- , ---- ---

D. 0

2,'67.

.I.•62

9 .9 . 4 3. 'S"

----- -- -- I

inns.

(10151 Page 1___ o f ,§O C

i :; 

~:~ ~'i'- .L • : 

-, ~.~.. . .,' 

< .. ,' 

ES·' l. - .). 

::.,:~ - i 

~. _. :~ 

A~i. BUSES AVAiLABLE 

~0-1-~., !{~3i2C~ if Oi~sj.te powe~' is 0~'dil~ble (0 0 48DV allS 

) tc: i::-:"(:.::!.-r. at .l.eO.:3t· O~~0 I'lEShP. 

.;.:' 

:~;·:'Ui.' NO';·.c,t· l'/"[ :~,,\/('!"', /\ux.:.l·i ,:t~:y t:";';r::d ~·: . .ll'.·lPS: 

(?.-: .. ~; p!"t"~;-:.;;Si.ire l.s .less tt!i:1Cl ~K~ p:ceS~:'u.l.'c"j. J 

i i~F~?s )1 and 33 s:opped.) 
i _ ' 

! S;-~c;p An.'! EU1':.n.i.ng CL<:ir$.."j:i.li.g Pl":i~ipS. 

i~12ce ALL P~7R HTRs to 0F~. 

jOn8 CSP ~ur\ ti~e is less ttlan 30 uSnutes. 
I INa CSPs are r\JI1~i~g. t 

i ~L:) LObr-"i.s St.:arti.?lj Cit'. --C'r. ippt=2J. a:~ t.:hi.s seep', 
rAL;C;>~ 3T Rec;l;-"-c S~·~J 2 cLS r:-:,I.1;:Yds: 
:1·J. i)LhCE SI Feclr'c Si;'I i. t:::; C)~~ 

; '.U·0.:S:'·':.F' ~.\.1'" ;\,1(0 sti."i;:tf~(i. 

i t:.Ci C:U :3:. HI~':C i..:cc S~".,1 r: T..O EE".'dci ,~iS t.:)".L (): .... '.~;: 
;<:; ::)\'';~: L,o Hj?a~"! fl.;I:CC:~i);) L.i\Ji~i.: L,\; 1,1'1'. 

;;:,-..i. ,:~',lri.:·l:]r:9;-;"1 Pl"([\pS [:~"l ;)t"!d ; .. ~' hL.i~U ;::;t.\."Ipp(~·d.) 

i 
~ -1~~'l -'1 :.:::.! 
~h[,IGN 51 Recirc S~ 7 ~s tollows: 

!':."":..lto st;: .... l.··!:.\;:c:. 

[10151 Page of 50c 

In l t.l.di: : n[[ 

['~d: ll;;.".i. 

s!~ '.'r; LUc:ilJ / 

L::Jdd (hJ 

:; "! 
\.1. 'J 

st. ';':'-1.') /"i'~~ [" i-l'j 

.!.;o ... ~d {/'.' 

19 i .i . . f"; 

~ (, 

il.,_, 

1.")"1..1. . i) 

,';, ,; :!.;, Et,s -::,", I 
St&I)!Total S':epfTotaJ! 

n.O 

-- :.; Co 13 . ~) (;.0 

!~ 

',:J.O 

, ~) 

l ;.F;:!'. 

Q. f} 

l1H::.S 

i) . (r 



.1i22 5'-
I1U1.21

- S. 0)1

- iS I . 3-K
12c. A.DI 21'2F .')( ni .

32 tA:-u V1

ST) AC ; iF S *'O --, ((" 0 : 1 .Vý)

a z d e e l e1,s are opi9021,

t ( c 1'c 1'2 3 'C).to e

VIV

'S n .jt 1"<'c4 1

S<1141. 11') :22 E2(1.2 i

Bu12 JBu.i:) l.''. <21
0(r 4.l

I

c1 A u

."Ialu

U -''I

L(44 A

21'2 ~2; 1 1(24: lu,
14: 1 21:2) . '2~ 01 '2 1

0 2

----- ----

E'-:',J .4-

.4 -

.4.1
1

-N

19 . '

I ~Ii" .

'*2

I i r, _, . ý

.. '... .E.2... ..;

----- -- -

5') 7 12

[1015] Page 2p of 5c.

,-",;. ::! •. 

:::s- ."i .• .:1-·::; 

ES-·J . '! -.i. i 

, 
i 
I L(·'<::'.J.l.~;c: St.ep ij':;sci::i.pti;"~\n 

I 

i 3u~; ':',''". 
~!;jt.i .. :~ti;_ii\ ISI-",,",!) 1,(;":1(1, 

! LOd.d (t\) 
.--~ .. -.-.. -------------.-.----.--.- .. ----------------- --- t ---------.---------- i---.. -.-.----... ----

! C~EX~i( ~.' ___ \B ~xb(\usc :'---';.:·irl Sta LUS: 

! i ;'10 i").:;'.:j f.ar: is ·i:.-U:':i': ~ n~r . ) 

(':'\ _ cnI':C!. CC~·-l.Fu. I'l~ 3 r"j ~;e ~:·\.lr:r::. i L0 chf?{; .':;top <..J~-tt:~. 

b. C'if2CK ;:·:SI'JPB. .L F :~ <;J.r;(: r~ .. t1·:n.: rl{J LL(.'r: .t.' LOP O:~Q. 

(CC"'':P Yl, ·f<:S',.-jf' J<l stopp(~d OL hea'iie;:-:;c l.c'f..:.d~:Li BuS.) 

4SGv B~ses a£e powered fro~ otfsit0 
dnd ;: ie ·b:ce,::.k..:~r·s cll-e (\pe~·:.. 

St:6.:r:;.: I'u{o 'Id.U:,i,..q q~~;.::'(. {CeiH.- GtJ..Yl:cd} 

Cf11~i{ Cor~~~in~CI1t Hydro~en COn~0n(~dliorl 

(!-l~'rj(·('t;f~:"; con :(·nt·r'::.li:·.:~on qt e,:';', 1 r.h,'iU ':). ~!':i:. tr}' \.,:·oJ. . ..;.n:~~:.: 
H;::'(~ombi~L;:-'~r 3~: st.dt·C(:'(l Ul~ ~.~qt'!.~~~t lO(.1d~;!(l E~!.IS.) 

~XIT TO 25-1.4 ~~~ 

« 6.S HOl!~S El.Ai'S2 PR[CR TO 

'~:" _ (';J.,-l.s S' n::::-{':'..-i or' 'i'l"l.;,::.-pod .::-:t t::ii::; S::i:;:p) 
.j >" '::/T"P,3.'!' ;:-n:CF-H.2AD HEC:rRC; .. ;L.''':~··T()N 

{i~o Load::> S;:arr.:·f:(; OJ:' T-r ~Pf.h;.:(i nt. t:Ld.G ;::;~:epJ 

;::'-./·:~Ji.;d::t:~ .l.O;'lq :;eI"l:; rl1~li~r.: S[t:1~:;~s. 

(~10 0dd~ St.dl·te(l or 'rripp~d at this sLep] 

!-I.::.l!"! !lijl 

}ldl.\U/::,.1 

l-i,ILua.l 

[1015J Page 2~_ of 5..QQ..._ 

SI.:f:'j).:'r,jt:o.J l ::iL(~P/··;·ut<.11 
!~030 (A) I Lo~d (A) 

... :.' , U 

u. c; 

l:n i . U 

53.2 ,..;. u 

.197.:j.3 1. 3 5~. £; 

(). u 

O. ;.1 

1974.3 

e.G 

Sr:r:~r)/··;·OL'~:i.-; l 
LUi;:d (Ai 

0, :) 

.1 2G~ .2 

1 91 ~1 , 1 

( ... l.;, ! 



LARGE BREAK LOCA - RCS PRESSURE < 325

2 L! ............ - - -----------

2474 .< 2.................... .. .... :"

183 . .

•.;'o ~ ~ ~ ~ ~ ~ ~~~~.... .... .... ...:.. . . ............ . ... ...
10~

96196

2 .. . . .... .. . . .. . ..... . . . . . . . . . . . . . . . .

I ~ ~ ~ ~ ~ ~....... ........ ........

i 3200 A m .• Lim it i • . i _ • _ .. . .. ........ ........... . .. ...... ... .. ..... . .. . -. _ _ L • . . . . . . -
............. . .. .... .... . .. .. ........ ........ ........ -........ . ......... ... . .. ..

1911

!.4":08,.

t iO6

ý-4000.. ........................ ... .- 00

-- -----. 3190
269 • :

2380

1570

- -760

4000

S 3190

-2380

1570

7603

. .. . . ..... ............. .... r.-.4000

. .......... .. 3190

2380

1570

760

........ $us 3A Lo L -50

4000

- - - -319go

-2380

1570

780

SusSA oadm .50

31 33 35

A
m
p.. .. ... ...- ...... .... ... .m.. ...

........ -m ..i.. ...

2176 --- -

1670
fOGY

1-1831241 1360-

420

.. ... .3 g . • • .. ! . .. .... . ............ .. , ... ...... .............. . .... .. ..... . . . . . . . . . . .. . .. .. .; . ........ .
. .3200 Am p. L.mit. . •

'11

1044

3 7 9 11 13 15 17 19 21 23 25 27 29
EOP Step - ALL BUSES AVAILABLE - TOTAL MCC AND LUGHT1NG RES

[1015] page _- _ of 50

LARGE BREAK LOCA - RCS PRESSURE < 325 
.---,--, .... ~ .. -------~~'.~-:--------.- ... ----:-------:--~-.. -.-.--------..... _------.-_._ .. _ ...... -._--....,....._ .... - --... --~-¥ .. ~ .... - "'--"'---'-... 

~~~=t;:;-=~=-=~~~==~--.-.---.-.--'"' .. ---------- ·····,-4000 

! 1838./ ..... , ... , .:':~.:.: .. -:.:~~ .. :::.:::::...~:."~ 

1096,//

'. 642/,-: 

Q70' 

.,,08 

~3f}/ 

., ....•.. ::. 

i~·.:·.:·.}.~~0.· .. ~~)p:~i~~l\··· 
L ... ~!.?QQ...~~lJP~~~~L- _' ___ ~, _ ... _..;..-... " __ ... _.~_._._. ___ . ___ ~ ..... ---...... -... --.. ----.--.... --,-, .. -

i 
i... 
I 

... j 

2380 

,1570 

~A Loatiin9 ,_ -50 

'4000 

:2380 

1570 

760 

. 81'S 2A Lom:fins : -50 

-- -,.---'-3190 

f2390 .. 217ft_:~~:s--------------------~i:96C 

"'---'~392~~iit;! ________ ________ i1:16O:-------------- ... -. -------- .. ' 1570 

l.j~99A:~P .(j"0;1 .... 
L_~2..~.9:2,,~fJip.J:_lrI~L.. ~~.~:~~~.~~~~~l.:=· .. "''" .. '''~" .. j,~~~''''~~~:~~~;,;;.~~; • .;." ... ~ •. ,.j~"' . ._. ... ~ __ .... _~ __ ._ .. _~_;._ ... _. __ .... n.;_ .. ___ ••••.•.• _ •••••• _ •..•• __ ~ __ ._ •••.•• "". _ ......... . 
\ "-~. '").. ' .. ~ ..... : xj'm~ : 

i 
I 

! 10<H 

6~6/' . 
t· 
J-- --.. -.. ~ 

3 7 9 11 13 15 17 19 21 23 25 
EOP Step - AU BUSES AVAILABLE - TOTAL MCC AND UGtmNG RES 

[1015] Page 2. \ of 500 

27 29 31 

760 

~us 3A Loading -50 

'4000 

-+3190 

"1- 2380 

'\-.1570 

.,. 760 

~us SA Loading' -50 

33 35 

A 
m 
p 



IP3-CALC-ED-00207 Rev. g

Large Break LOCA
Total MCC and Lighting Reset
Offsite Power Available
Operating Loads at the End of Scenario

EQUIPMENT RUNNING POWER FIR

CCWP 33 2A
CCWP 32 2A
CRP 31 5A
CRP 32 6A
ESWP 35 3A
ESWP 36 6A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 36C: 1-12 RECOMBINER 32 6A
MCC 36D: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 32 2A
PAB FAN 31 3A
SI PUMP 31 5A
SI PUMP 33 6A
TOTAL MCC & LIGHTING RESET (2A)
TOTAL MCC & LIGHTING RESET (3A)
TOTAL MCC & LIGHTING RESET (5A)
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Large Break LOCA
Buses 2A/3A Ted Together, All Buses Available
Offsite Power Available
Operating Loads at the End of Scenario

EQUIPMENT RUNNING pOWERFIR(

CCWP 32 2A
CCWP 33 SA
CRP 31 SA
CRP 32 SA
ESWP 35 3A
ESWP 36 GA
FCU 31 SA
FCU 32 2A
FCU 33 SA
FCU 34 3A
FCU 35 SA
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A. AUTO SA
MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 36C: H2 RECOMBINER 31 2A
MCC 36D: AUTO 6A
MCC 36E: AUTO BA
NESWP 31 SA
NESWP 32 2A
PAB FAN 32 6A
SI PUMP 31 SA
SI PUMP 33 6A
TOTAL MCCS & LIGHTING RESET BUS 5A
TOTAL MCCS & LIGHTING RESET BUS 6A
MCCS RESET (2AJ3A) AS PER SOP-EL-15
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IP3-CALC-ED-00207 Rev. 9

Large Break LOCA
Buses 2N/3A Tied Together, Bus 6A Not Available
Offsite Power Available
Operating Loads at the End of Scenario

EQUIPMENT RUNNING POWER FROM BUS

CCWP 32 2A
CRP 31 5A
ESWP 34 5A
ESWP 35 3A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 36C: AUTO 2A
MCC 36C: H2 RECOMBINER 31 2A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 32 2A
PAB FAN 31 3A
SI PUMP 31 5A
SI PUMP 32 2A
TOTAL MCCS & LIGHTING RESET BUS 5A
MCCS RESET (2A/3A) AS PER SOP-EL-15
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i {TL!:·I'"~(~ ~~1. p;' .. dr:p are· Lot: rUlllJ.itl9, no p' ... .J."mp ~>t:0pp(~d. 
,;f CSIJ 31 or 32 is r·unrljng thell St0P one. 
; (C~ll' ."::2 sLc;ppeL'i on hE~a.vl.(·~~:;r "Loi:lci(~d BUs.) 
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Bus 2A/3A Not Available
A
m
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S . .. 625

29 31 33 35S 7 9 11 13 15 17 19
EOP step

21 23 25 27
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Large Break LOCA
Buses 2A/3A Tied Together. Buses 2A and/or 3A Not Available
Offsite Power Available
Operating Loads at the End of Scenario

EQUIPMENT RUNNING POWERFR

CCWP 33 6A
CRP 32 6A
ESWP 34 5A
ESWP 36 6A
FCU 31 5A
FCU 33 5A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 36B: AUTO 6A
MCC 36B: H2 RECOMBINER 32 6A
MCC 360: AUTO SA
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 33 6A
PAB FAN 32 6A
SI PUMP 31 5A
SI PUMP 33 6A
TOTAL MCCS & LIGHTING RESET BUS 5A
TOTAL MCCS & LIGHTING RESET BUS 6A
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Large Break LOCA 
Buses 2AJ3A Tied Together. Buses 2A ancIJor 3A Not Available 
Offsite Power Available 
Operating Loads at the End of Scenario 

EQUIPMENT RUNNING 

CCWP33 
CRP32 
ESWP34 
ESWP36 
FCU31 
FCU33 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 368: H2 RECOMBINER 32 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP 31 
NESWP33 
PAS FAN 32 
SI PUMP 31 
SI PUMP 33 
TOTAL MCCS & LIGHTING RESET BUS 5A 
TOTAL MCCS & LIGHTING RESET BUS 6A 
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poweR FROM BUS 

6A 
6A 
SA 
SA 
SA 
5A 
6A 
2A 
SA 
SA 
6A 
SA 
SA 
5A 
SA 
6A 
5A 
6A 
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I .. { .... ~,CE ·2F.Ei\E LOCi\. RCS PRSSSUkS < ~~5 

Bl.lS ./-"1 'P', 

I~·~.~tl.(~\~ ... l.(i;l St.ep J.;o6.d ;)t·\::l).:"T'o~.~.J..1. SLt:p/To:':i:tli 

:tlo I)Aa fan is runrli11g) 
(::i. S'[',?\l('i' on(~ PAH F;<hau::.> t: FtH'l. 
{P."-t.r-.1 Edt: ?:~ Bt".;:.i.t: l:.i~~d C!iL 1."i. qllt: 12:; j.. i {jddt::(.l Hus _ ) 

+ b f~ 
~)hllt:.c1(j~'nt lJi1nt.:.'C(·~:-ls.:~ry .P:t.Jnt:. E(.!1.1i.p~,":(>nt.~ 

':;i. Ch,eck CC~'~'Ps. it 3 t~!~(, n.H"ll"::.i:·i.9 t:hf.:.rL SC(.'i) (lnf.~ 

b. Chr;.,ck ES1.' .. iPs. i.r. :3 .:lJ~(: fl..lrl.n . .ir;l.:l Ll"lt?n st()P c!nt~ 

(~SW0 3~ st()pped Otl he~vicsc lOdd06 Bus.) 
··:::c 
;;::T .. \RT i-\C i"Hl,::j STOP DC Oi 1 Pumps; .IF 
420\' Bu.<;'es i:1.t:.{:~ P{)'1:~~:!:e:~:·d 1.:1:."0((', ()f."fsl re 
Power. (Ai} Buses ~re po~c~~d frum BDGs.} 
Si:cU.-t. '.~>.l.t":.i.J.:~g Uea.f". {Tu.rninq GE::·~;:A.:t: St:iU: i:~2d.} 

CHEe;-:- Ct,)!lr,3..i.rl1;~ent.: Hyd:::-ogE'!", CO~1centr:atj.()n: 

(Hy(h·oql.:!!l concc~n~:r(it:ion "> thd.li. e. S,t by ".cu1.UJHc. 
?ecomt)l tio;']r 3;~ std·,::c.ed G:; 1.i.'.:Ji1t'3~!:: lOb.d,f,:·d RU5.' 

EXIT 'i.'(; ES·,1.4 '"' .... ' 

.>.> 

(No Iloads Stat·ted or· Tt·ipped at Cilis step) 
".j. .T· START HICiiv-I·1Ef..D ::U:::CIR('t.J~.;.T.ION 

St~!·t. Sf pump 31. 
(S[ pump 31 started., 

St./:.::rt. SI [."I:l.mp :L;. 
1ST pli.!n.p 33 star;:.eci.) 

(no LO<lCis Str:J..;:·t:€'cl O!· T::i.pped a~~ th.is ~>::ep) 

~:';\:o.luatc lonq t.eem pl'~ni.: :.;t:.atus. 

f (No Loads S~ar·tea ().l. "l'f:·.Lpped a.;:: L 1:.1 s step) 
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L·)ad (kl~n LOd.d, k~.;J.i L(J(~uJ (k~'n! 

G.;: -\ J • ~; 

1. .~ '"; " .... 

i}. U 

2.21.0. ;:§ 

(:,:j 

lY?O. B 

0.0 

.1 J j U. :~ .1216. }3 

c: . n !.} .... ) 
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LARGE BREAK LOCA - RCS PRESSURE < 325
................ ............................... ... ... .. .......... . ............... .......... .... ............ ... ........ ....

.....~~~ ~~ ~ ~~ ..... 5 g. .. ... .. ..... .... . .. . .

1:361, !3.....Z' ,:",'-431...... : 12 { 2 • ... .. ; . .. ....

2350

1950

1550

!..1150

750

12&l

100.3 103r44

195 K!cmatl ýWTM1

!750KA a0Iouat ir 14.t'• ... ..4691:

.'710.

350

Bus 5A.LOOP Losni.. _So

.- 2350

-1950

1550

. . . 750

S....350

Bus 2A,3A LOOP LosdinQ -50

-. 4-2350

.-1950

........ ...... 1550

-1150

K

0
w
a
t
t

l06ct tr

t5-0 ,foIwatlL;i .7.3

10p

. ...... .. .
3 5 7

. " .750

350

Sus SA LOO•P ýgaaq •-50

23 25 27 29 31 33 359 11 13 15 17 19
EOP Step

21
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LARGE BREAK LOCA - RCS PRESSURE < 325 

3 5 7 9 11 13 15 17 19 21 23 25 
EOPStep 
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27 29 

2350 

'1950 

:'550 

i1150 

,. 750 

350 

BuS 9A'!.OOP LQndilJ.9...l -50 

L-2350 

····;--1950 

~1550 

[-1150 

................... , ... 750 

. 350 

.. Bus 2A'3A l.OOP L91!!1ing i. -50 

31 33 

r 2350 

'-1950 
; 

·········f1550 

,-1150 

L 750 

35 

K 

o 
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IP3-CALC-ED-00207 Rev. S

Large Break LOCA
Buses 2A/3A Tied Together, All buses Available
Loss of Offsite Power
Operating Loads at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDO

CCWP 32 EDG 31
CCWP 33 EDG 32
CRP 31 EDG 33
CRP 32 EDG 32
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36B: H2 RECOMBINER 32 EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 31 EDG 33
NESWP 32 EDG 31
PAB FAN 32 EDG 32
SI PUMP 31 EDG 33
SI PUMP 33 EDG 32

Page Oof S

Large Break LOCA 
Buses 2AJ3A Tied Together. All buses Available 
Loss of Offsite Power 
Operating Loads at the End of Scenario 

EQUIPMENT BUNNING 

CCWP32 
CCWP33 
CRP31 
CRP32 
ESWP35 
ESWP36 
FCU31 
FCU32 
FCU33 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 368: AUTO 
MCC 368: H2 RECOMBINER 32 
MCC 36C: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
MCCS RESET (2AJ3A) AS PER SOP-El-15 
MCCS RESET (SA) AS PER SOP-El-15 
MCCS RESET (SA) AS PER SOP-EL-15 
NESWP31 
NE5WP 32 
PAS FAN 32 
51 PUMP 31 
51 PUMP 33 
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IP3-CALC-EO-OO207 Rev. ~ 

PQWER FROM EOG 

EDG31 
EDG32 
EDG33 
EDG32 
EDG31 
EDG32 
EDG33 
EDG31 
EDG33 
EDG31 
EDG32 
EDG31 
EDG33 
EDG32 
EDG32 
EDG31 
EDG32 
EDG33 
EDG31 
EDG33 
EDG32 
EDG33 
EDG31 
EOG32 
EOG33 
EOG32 



ED-12 0(.1l 1

RCSPRG>S

NtHI. I

. . .'LOSS' OU''T,".'iPGi1.T'R

-2,1 c25! t fe e ,-O e in c d L a

------ (C ----- - --- 1 . 1 .........

ear'" (.)" 0' ''- 'see''mrat

Bus GAtIC Nw Aaih

05CE kw We c S 02' F 'm-a 
1

C-1-yl
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E['i.S~CE!·lCY. O~'ERA:T;:'UG FROCEDiJ?ES 

1.0AD ~IST TRACKING NUMBER: ·IUI5 

R(::P(iC:·. j.Jr .. ~!~!: Dat:.t~ : /;..uq"US[ ~~'I ;;(l:.)~) 

~~~?pct:r ?r:1..nt. Ti~n(~ : "3: 5:[ ~'N 

./:"" K LOSS OF UFF-SIT.t: H)hT.:H. I< \ , 

N/A 

E:i,~·?!qr:-n«':l Di.E-s+~.l Genf;~I:~·it:G!.- :-; on But;; 5;; i!"i bt-_~J.(·{; .... i_::-l (? 1·1.:jD k~'J .!.-,.:::tt.i.l·i9 
2.i1i8[SEt·iC'::-' D:':'est~!. G2Lt-:!.i:i(.or ,)1 O!~ Bus 2';\./·3;\ is be 1. 0' ...... t.he l"7SG k\'i 1"LIt:ing 

51.l.S tjA N()c ;:~Vd.i lr'lble 

E~~H:::!~geiIC'/ ~~i.-2s,,~1 Cet":C'·rd.-:.ot: .33 on Bus :;A is b~_:;.l.0',...' i:ilE:;"' 19:)0 ;',\'.i' cat.1.ng 
r:ri,t':!(genc.'i Dic's.;;~~ G·:::-i";eratc·!- 31.. Oil Bu~;. 7.;'1.: 3/-.. i.s bt~lo'.'\" u';c 195Cl y.~,! r::::t:!.n~l 

Bus 6A Not Avaj~abie 
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iZA533u3•5R5A L.3;3A - RCS53335333

11,)!,'i 3 3) t e'. D -SEit ýa p i I I
tJI1 :33

3,
- ,.A_( A E i

ni_,i:: ia 'on .<te: Sd. ?t:.,p," a --+_I. S ep/T . ,t, a]

... .. . . . ...... . .. .. . . . . .. ... . ..... ... ........ .......... .
MAO.' 94 3 "f•A •

IM~sKA,36Cand AW;-

R ~ S1st pt1..unis &3V 1.tt anl 372

!MR23 pm3 tm3

22

!(r2 Veles that paump

a ON

i.s lli"Kl n!ý 'I

V Bus&%An YA.' if Of Cal: 3: powet tsa'ina e LOa ,

lo Busart a"t peaset oee CCtaf.
jA11 '1usies a-re powere~d -from EDGS. )

A"o

Awo

RAO

Mi ý u

MAO

wanUSL

mamm!

WiA

N/A

MIA

HYA

N/A

M/A

MIA

W/A

HIA

NIA

Nit

Mm

i a•.

Mo ssss Swrt.eio Triped at this step)
3-3.3 0l' ~ (4 anad35

B0verfi fi e- 'ý ,pas a zr.-e..

jSra.Tt one- CHAR~f-i.,'- pum --- RS pre~ssire

Ks &n 35 skand CCIis available5.
S nacas areu( " 12-5 sý.

no~~: Load Strted ar ria pe anuc sthis step).

>333303 33.333 0373 EVYF-iT TD1,*3.Tri fE3133

EXI T' TO E.- I

(W) Lwds Started or TI'LQt25 at tisrep

5

(10151 Pagel;/ . f kof

Fi".)··:i. .. 

':',',-,' .-:} 

0".U-."-- " 

?O-l-?;5 

CSP :'11 
{2-Q-9 v.~rifies tllat p~Iap is LUflllir:g.} 

Feus .~J., ~.2, 33 aed .3-~ 

{FO ve'I~j fj f.~;"j {~!l,j.t fdns are !.·urli:icg.} 

CHEC~: if O£fsit.(-: PO"'''':0!~ i.:::; a'ii·d.L::'::·)}e Le. (~ .;8C:~' B:_!~; 

~o start &t leas= one CCW~. 
(All Buses are powered [rom EDGs.) 

(No Loads Stat· ted or Tripped at tl1is step) 
{34 and 3.5) 

Star~,:. On'::! CH.-\.EGING pump i. f ReS prf!SSUre 
: .. S "> t:h.:~rl }7.5 p':::.i.l.(i arld CCv; .i s a·',/di..1.,::b.lt=:. 
(~tCS pressure ls ~ 325 psig.) 

L;i.RGE BREAY. LOC,-\ E\l!~n;:' IDE?/11 FLED 
__ . _____ ..... ~._,~. ___ ,.. ....... EX·j '1~ 'ro f;-l ,. ..... ____ .. _._._ ..... _______ .. _ 

(No toa~s St~rted or Tl~ippcd at this Sl2p} 

111i:::.i.,:':ll.:jOll ~j~_ .. ;.p 1.,(..,':'1<'1/ St.~;.p;·.rc;::'d.1 Step/"~'ot.~:~~j 

F.'.: c. 0 

Auto 

i-'. { .. •.. ~.J 

f.uad {k~l l·oad (~Wl Lund {k~j 
-~- .. - ..... ~ ............... - .-... -... ----.-..... ~-.... -.~". i ._ .... -._--.... ---.... -

t.::.). 

1 .~ '; . ; 

" ~: .• t·, 

u. (j 

.1.J i. S 

"58.(; 

995.-: 

:', f' 
'.J ,I., 

~ ! .. ; i it J 
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L.APGJ.ý BI oRI.Aý ;uCA - IRS iaRESSIUR*P ,32ý
R£cop•L. Date s U'' : P53 5, -

-I p ••
sums~r A:1 v 0wh2 lot i

ýt'Ný ~ ~ ~ ~ .e Lo s trtdor 'O M M
a2cup

(:,:~~~~~~~~~ 1 ;o' 1i rý -,'p2i :

p, ro pr C , S , 71' S

!pressue o2 .1.' 32'. 2020.3

I(Iio eULIa SrczŽ2-:ed or- Tr*2'tthsstp

75 0

MamI 2 a!

5' . .

a:I 522j1

Bus A. /a 023 3, 1al LA

.22p a5 12024 c)013. f' "..a

Loadi AkMl 1.002 jM Load IkMA

1312:'9)

Chi

lum

A

NV

WA

Ný, ! A

"2-5(C5 -)0 C S ur(C 1'--t .7 C 1
,XI ,2 L 2_

.. ..... ..

' ...2 ....

ýs - -S
1 ý,.N.o Loeads Starte.6 or Whip[ed at this sutey
kCAWK Si Recir•c SW ]. Fom:ic."-n Complete

Lip-h' - LIr'. (YES)

"'o.-iy S3. putzps r"nning, ne stopped.)
]ZE two CSPs are run-o.ng nhem.t smp:; On . (I runJ:

](No Loadis Started or W:Ipped at this step)

iCiC:S1. Rerci.-c SW 'i nc:~: Cm i~

L:,ighz ,- M.L•T (YES)
](WiHR puimp., - Auzo st-opped.

ning)

rum

0 . U

VOZ6

[10151 Page62 of.5 .

:';;:.ep 

. . :~ 

;'--.' .. --ll. 

E ., 

18 ES -.~ .. ~ - (. 

1 K'2SC'-;:' s:;: 
( Sr·i7~r.JS 

(No Lua(is Started O~ ·~l·ip!J~d 

HESET MCCs a~ per SOP-EL-lS, 

tHO LGd(h.:; St;)ct:tO~d Cd :·':-lpp-!.;,j at !:.h.is ~.~::er)) 

~.:;t~~).:n:: (}:'lP Chn'-.9:i..tl(j" p .. j!!';p. 

:'CIid"!:~Ji.rL1J pt~n~p 31 :;'it;.".I.·C~:E:~ci t);'·: 11.(Jhc(~~it "Lud(iE:d Bi.ls.) 

;~i"i:.()P r:sps i f ~~ FCUs d ['(~ ·Cliru;.!.n.(J OI 

CD:i; aj,nl(H,:~llt p!~e~;su"Le .i.::3 <. l ,) p;:;:~~.;;. 

{.~~ FCi:;s o.L":~ ~:i":'iln.in~J ("lnd psiq > "~6. 
CSPs J:~!nair) runnitl~.) 

{l«) "i ... o.?.d;:.) St:0.·rt.('~d o:c 'l'.!:·.1.p~)8d (,L'. 1'.h:1,::.> step) 
Stop RHR pu~v if preSS\lrp Lti 
n. .. n6 !)"!..>eB::}llC~'? is st;;)rJ·;(:~ (J.e i.r,c:re(~.:;;iJ·,q. 

(~reSSur0 < ~2S psig,) 

'['-0 ES -}. ,·.s .",.' -.- ___ . _____ .. _. 

(N0 Loads Start~d or ~'ripp~d at t~is sr~p1 
CHEel': Sl RpC.l r:c S~'J 1. FU:ict . .i.C:l Compl et e 

{YES} 

! {C;nl"y' t.\-:O $;: p\.~~,:",ps t·:..:nni~9, n(};~e stoppe-c], i 
!It t".'t.'(; cs~")s are runn.i.1~;l;'i t:.te~t !:;iC~::"P one. {l f.iJIH!ir:.g} 
(~o Loads Scarced O~ Tripped at this step) 

CHECK Sl Reci.~c SW 3 Function Complete 

:nic1dt:i.('r: St(~P LC~(:td/ISi..:t-:p/T():-.aliS-::ep/'"l··ot<".ll 

L~k).d {k~'i)! l.:o.;ld \ K\-(i i Load ~ kl';) 

r . 
'.1 

!. 369. l 

}:l(J.:i 

., L.-A .. 

" ~.: - .-::.. 

0.0 
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BlF LAk :/ -* W SCii

ii'O.Stfzo LWŽ.;c.t intl an

-J. 3 . 71

L -'2 0 WaT if O~s 44 poom is O n~ae to a 48

tc'~ ~ ~ ~ ~ ~ 4: st., i:!ýat n- lýýVP

I o ' * 8'c pl f om a '

ic 'A ''tii S554 orT0pe u hi n w

1-ýiTO' Drive Auxil.4'iýý Fef0)000

&V Pns

I 1~ A

M:ammoa - A .3 w.'-.

Ia a -"1 mW

- NIT Per cwmai,.-e ATTACHI-MEMT 1.
i'r AyRu~nniii:g Ch-arging P.ms

AlE AiL PRZR, H.S to OF'.

I 'Char'>girng p.n) 31 stopped. No .'P4/NR 'RaS mae on.]

-3- 1A'. PER SECToO; 40.26 of NSE,
]one CSP run• time is loss thwl 3D} HmiR.es.

(CSP 31, stLopped,.

'16iAGN S1, Rocirc S' 2

'N''i'SWP 3AL and CCWP 32 auto started. P

.. I'GN Si Recite SW 4

inus 6A unravailabie to start CRIP i2.1

(lio Loans Stainted or 350rŽpped aiý thnis Stp)
- "AIMN S! Rercit SW 6

(Ail ,,ming S! pwps auto stopped.

1-12i -]22

-,a: H ALIGN S! RecirO S£W1 7. Ms 6A is not

'avai0aCl3 .
I {eily avaiiabie CRP [3111trtd

Manual

Mama!

Man "I a i

mmma,

*1WA

2.1.9 . 6 Ni

i2•3.N.." iA

• [21A 2 HMNA

9!' oNi

i

i+]
I Resot MCCs.

M (SC:s are aiL-eady reset S

Iio Loads Started or-a Ktipped at this step)

• O' -i -

N. .A HQ

• N / A

11015) Page 63 of ?0

1. :,:c 
,,, ',-

•. ;;. 

,,:.J. 

E~:; ·1 . ~.,~ '; 

.. :. •. ~ -.~ 'J 

1.-- -'';:, 

C·:iECi<. .i.f ()ftsit:e P(:;J.'(:~!' iii d\'i.ii Li).bl€ to ,(1 ;18~:·-·./ BitS 

t:o ~:it<:l:r:r. at.: J (.:~a~·,;t. ()[l,,; Ni-:SViF', 

(No 1,0~dB Started or TtiDP~d 6l th.is n:~~») 

,S'TOP t·:,:)t.Ol" Dr.i ven Auxi 1 :~.a."!.·y l'"f-;'t~:d Pt.l7ftPS • 
(AFWJls (en1.y 31 is run!li!lgl stopped.) 

·-1 
JNT:-'·t:;':· .. TE i-'~::~·f(,:,·(md.I;Ce of "hTT;\CENFr·1T 1. 

STOe tu:y Running Clla,rg.Llq P~,H:1.PS. 

PLACE f\ll PHZR W.i~Hs t.o OFF. 

(CSP 31 sLopped.) 

-24 
A]~iGN 51 Rccirc S~l ~ 

{NESWP 3'L arid CCW11 32 auco stdrted. I 

.<\.LIGl-J SI ~~cciY:c S~'i '* 
(nus 6A ufldvaj.lable co E~art C~? 3~.) 

ALIGN 81 Re(~i~c SW 6 
(i\l.l 1~unning 5I pu!nps o.u;:o s::'cppE'd.) 

-121 -·1·':::·~ 

can not A~IGN S1 Recirc SW 7_ Bus 6A is l10~. 

rJ.'.~'d.i. J..:::.ble 
(O!11y available CRP [JIJ started.) 

P.esc~t HCCs. 

(MCCs al'e al~e~dy reset.) 

t~a Loads Started or' 'fripped at this st~p) 
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-;;(;(2ýý - RCS

P s 1 1 3 a 1e ru 1 11 1,r 1 1cp oA -

an' LI sAS ,

(A. Si ttvi u A 'a . pA< UP",( ril t m St "

;7.SuIr -.,L arn 1sa c ar. 4: Lýcsd et L lS U(0

IA. -j -Bus

515ua III I. .A)±i

---I- -- - - --- -

manual

4 111,

1 i 4 6 0

1 A&A

..... ..... ... .

j 146. 8

....... .. .. .

A : A7 I

'N, A
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5· .... : 

U--.i.·" . 

St~('1 0~~~ PAH a:~. 

{Pj-\.l~ t,).:·; '{.J. ~;ri:l('1.::'::~t.1.) 

.•.. -=: ' 

tl'~(: t:.l!lnir,q '~:hen ;~i~{)p (il:~';;'. 

d1':'f3 rUnr;~.1~q t;h(;~r~ st:CP ()r~e. 

{;';;'li: 1.::C{":~) unCI t""~--;:') ES~I]E's d'~'i':;: !:·u.nl:.LL~l.) 

(r-J., 1_<)·~.d.:.:; St~d:::"Llxi ur 'J.-·r.i.ppl:~d ~:.tr r-l"!.'i~:.; sr{-.:rJ) 

·~so~ U~SP~ hr:e powered f~o~1 ottsite 
j i:)()~,,,(~·;. (A.L 1_ U1..i.se:j d r e p-cY(;e!-e(i ·f r:O[;,( EDG~:~.) 

:~;~~rc ~'url) ~U~~il:g Gca"~_ {Geat scarced) 
". '.~ . j 

;l'/d[l~),~;er~ cc,rJ,,'t:~nt.t-'21r·~c;::l ;" t~tar~ G.:)f, by '.'O·!.:l:[e. 

lRe.;\)~Dlre)- ~i ~talt.ed.} 

it·!\.; ;,(ldds St:i:11:t(~d ~_'r -j'r:~.prJed .-,t" th:i.,~:; s;'.epi 
"i' "1"'.' ST/ ... f(T i-i:~CE-j-jEAU f{C!:C :·r~.(:(Jl)\':'r()~~ ;n.·~ 

~\d~~ S p~;n~ 3L. 
IS! P_Dp 31 sc~rt:ed.) 

... :: 

:t ~'.:;' 

t.~'.;~, ::~r~: i ~"\'~,-:; ,.').. ;,~: !'}us ~.;;\ 

:.ri. i L i.dl ". U(l ; ::·~l.ep J., ).:~~1..-' i ~'..;tf;~Pi'~ (, ,,~~! ~;~: ep/ 'r·01.. d:~ 

. .•• :j 

iJ / i .. . ~ . 

Ci ... ' 

'" Nf 1". 

i).i! 

• l·· Ie 

.. N ·f-. 

:, A. ;l' 
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IP3-CALC-ED-00207 Rev.-%

Large Break LOCA
Buses 2A/3A Tied Together, Bus 6A Not Available
Loss of Offsite Power
Operating Loads at the End of Scenario

EQUIPMENT RUNNING POWER FROM FDO

I CCWP 32 EDG 31
2 CRP31 EDG33
3 ESWP 34 EDG 33
4 ESWP 35 EDG 31
5 FCU 31 EDG 33
6 FCU 32 EDO 31
7 FCU 33 EDG 33
8 FCU 34 EDG 31

14 MCC 34: TURBINE TURNING GEAR EDG 31
15 MCC 36C: AUTO EDG 31
16 MCC 36C: H2 RECOMBINER 31 EDG 31
17 MCC 36E: AUTO EDG 33
19 MCCS RESET (2AJ3A) AS PER SOP-EL-15 EDG 31
20 MCCS RESET (5A) AS PER SOP-EL-IS EDG 33
21 NESWP 31 EDG 33
22 PAB FAN 31 EDG 31
23 SI PUMP 31 EDG 33
24 SI PUMP 32 EDG 31

Page (67of -.00

Large Break LOCA 
Buses 2N3A Tied Together, Bus SA Not Available 
Loss of Otrsite Power 
Operating Loads at the End of Scenario 

EQUIPMENT RUNNING 

1 CCWP32 
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6 FCU 32 
1 FCU 33 
8 FCU 34 

14 Mee 34: TURBINE TURNING GEAR 
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16 MCe 36C: H2 RECOMBINER 31 
17 Mee 36E: AUTO 
19 MCCS RESET (2Al3A) AS PER SOP·EL·15 
20 MCCS RESET (SA) AS PER SOP-EL-15 
21 NESWP31 
22 PABFAN31 
23 S\ PUMP 31 
24 SI PUMP 32 
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(···::·:;·:S ~<)'-:~""~.\,") r'i:::.t. 'j'.~-}- ""t,:, r~s i")ER :rS(,Tl0N q·.2.2D of :'~SE, 

One CSP "('un t::l.m~~ i.s .l.(~:: .• .s LLan 30 ttt.:W.ltes. 

(CSP 32 stopped. , 

.l\LICU SI P.eci.Tc S~rll ,. 

~NEs~·.ri? 32 and cc~"n:) 3.3 Cll..!t".O st:a.r·t.ed.} 

?LICN s.r Fh~c.Lrc S~"J ,~ 

(CRP 32 scarted.) 

-""\ r·. 
"::'\,i 

.~.liqr: S1" ?8cil~C Sir'-l 5 
{;~l.~t ::unni..ng S1 p~Hnps a~..lt.o Stopp.r=ci.) 

Can Tlat ALIGN 81 Recirc SW 7. 
{H12~;l .:""";.\ (;ot. i.J~ .. !Q..!.I(.1blc t: ~.\ st:r.1!:t . .'3('··'C:(in(~ "·:prJ .) 

{Nf) Loa.ds Sta .. r:t.ed u!: 'l:'CiPPf:-ct 6t: tbis ~t.t~p) 

Haser .. 1·1CCs. 
(N:CC~~ are aJ. ready t"(!.lseT.:.} 

(No Lo~ds Started OL Tripped a: t~1is s~ep) 

(1015) page of 

I Bus SA Dus lA!3A Bus 6A 
::ll·~.t..i,,)l,":.i.o~·l !~3tep L()ad,i' Step;,"TcJtat St.ep/Tol:iJl 

j Load (Kvl) L(;c">.l~ (k~'n LOud (K\'1,i 

U. :j C.O 

.. ·3"/ ~t • 7 

11 S 1 .. "i 

Na . .nuaJ 14 G . ~: 

Nanua.l 

Hdnual u. ::: o.e 

'.~'? "I .2 

H~inua.l. ,;' Nit\. ... 0.G 



),xx~xe~x.$exxsx~xL.QCk -7.4,;,LSL~.

... .. ....... .....

xtx I

"Ii x~~u :..

LLxxx 3xn ae uni-,g he-n sLopxx Ojne.

:.~x S aSir cca 1 T.~-- ~e in - s Stp

C."A

(Hydrum 0 com xx~ w > tha 0-5tx Nx 'miu

32 ion n I~'Vx ilitesnx E~od-ds. s

""rar~ec2 výex T(ixisi 17

S! P=P A.

0 )Is x f 12 aii 5

S clrc-ý, r vto a a tist xx.);

ppp 33.: n

-/A

N, A

N', A
- --- --------

A

WA

N,

N/A

xI L x 0!5 3x 6

L' 0I 3

.1-3 0.

----- ---1 ) - ..........d ..

-- - -- - -

.,,ixS! P.,

lof .A..rx sine cod
.......1 .

------- ------

-i I

10 FS-- 1 . Sep 37/

Ncxax. Started or T'ip.etd at this step)

E1015] Page ' o2- f 5(CIo

i- i' ':"'1, .. 5···· 

. (. 

~::·s .. i ..• ~ 

b. CHl?CiZ tSi";P~3. "i.."t :5 dTC~ t."unn:i.nn t.ilerI Stop (; te. 
{Lit:I:? f~'~~'~'if' dnd \::' .... '0 E:S','JPs <in;: L·un:"l..ins:.;") 
{N(, :.(;';":i;ds .':;CrJTt:ec1 o!~ T.r i pr .. ,:;:c! at Ljtj s .stf~p) 

S'L'::;'R'? l~C .31:(1 STC .. tJ DC Oi.l. PiHnps IF 
4.{30\; ·~J'...;;s:::s ci)".-e r.)()'~vel:~d t"!:"orn of f::yi t~~ 

Pc,·:, ... ·e·i:.·. (All £h .• ses u:re po,,'!er8d 1~!.~( ... rl"l 2DGs.! 
S;:.:'C(I:' Turn T"..lr··:·l.ing Geo..:(. (Gca~ st<:1rt.ed.) 

CH":::C?: cO;l::c..in,:[ent~ ~-!.ydl'"D~Jf.:;r: Conl.:t-:~nt·ra[ion: 

{h~/dr,)'~~en con("'er:.r~rdt.ion > than D.5,"!, b:l '.,"(;.lLlme. 
~~-eco:Hb.Ln2L .3~: st:d:cted ().'.'! .1 i.qht.E:';st loac0d Bus. j 

~NG L0ads ~tarted 0~ rl'ip~)ed D~ this Bt0U) 

S.'l'l\:~~'·~' .l-Li. Cfi·· HEAD i'n::':CT r-~CULj\T! C)i-! "1"'" l"" 

!S~.~~ t 51 p~l~p ~] .. 
j \bi.~.:; S.L\ :j.r:ava-l1.i'lb.1..~~ t.o se,le: SI P',H:;::) 3'.!. j 

Sr2!'C 81 p~n~p 3~. 

(5.[ P~UI!) 3; SLS!te~") 

[1015J Page 712 

TI!ii~jG:.t:lc):: SCt:';) r,("'(ld:' Stf..'p,"j"1 0 r:,:'1L S!."eplTc.,tdi 
~oad (k~' L0lld (kW) Lo~d (~W) 

').,", 

. ...' .0 

t L3H. 6 

\)_0 0.0 

.Li 33. (J 

(: . 0 

r·1a.!i.\.~dJ ;~: " , .: 



.~~'A..2MhiAR2 L(CP. iAOS kiS~lL .'

. ~ ~ E ~ ..... .. L. .. .......

I i

-- - -- - ----

Au ci us

(1015] Page 23- of

i r:' i L .~.fiL i.;:-)' 

f). U U. l./ 

1. ,~ (: '.~~ . H 

{l015] Page J3 __ of 



LARGE BREAK LOCA - RCS PRESSURE < 325

9 50 K i ;,,w , L im it
175 towa0•, Limtit

Bus 5A Not Available

•:'T

.96 ..........m

!347'..at I
• 19•l.+

-.-2350

..... ...... . .... . .. ....... . ... 9 5 0

1550

1150

750

- 350

.... ...............,e . L Z - . , .

2350
.... . ..... 19 i 2 50

1950

_1150
- w

* a

-2350

* t

9350

. ...... ... .. . .. . . . . . . .1
;-1150

750

350

B .. .. ... Loa. ln -5so
31 33 35 37I 3 5 7 9 11

CI2 '

13 15 17 19 21
EOP Step

23 25 27 29

110153 Page __1_ of 50

LARGE BREAK LOCA - RCS PRESSURE < 325 
,---.... - ............ - ..... - ...... ---.---~-............ ---------.......... ---.-c·---...... · .... --.---'.-.-...... --.------... ---.......... ~-----.--........... - .... --......... --....... ", 2350 

. . 

Buis 5A N6fAvaiiabie 

.Z.if>./" 

~·1950 

[1550 

'-1150 

150 

350 

... pUs5&.bQQF..J.&lldillgJ -so 

:23SO 

'1950 

'1550 

'1150 

750 

350 

f3jlS 2N3A l091' L2JilliruLi -SO 

;-2350 

[19SO 
.. ~ 

..... "+'1550 

~115O 

750 

3SO 

~1OC-
[ __ ._--••• - .•• ------~----. _. __ .••••••••••.•..•.• -;--.--.. -.----,---,- ••• 0 .•.• _._. __ . _ •. __ ~-i-·-_-........ - .. - .. -:.-.~·,-_-·._·.·.f.lt.iS 6A LOOP Lwd1n9 ~. -50 

3 1 11 13 15 17 19 21 23 25 29 31 33 35 37 
EO!' Step 

[1015] Page 71.4 of ~:?QO 

K 

o 
w 
a 
t 



IP3-CALC-ED-00207 Rev. I

Large Break LOCA
Buses 2A/3A Tied Together, Bus SA Not Available
Loss of Offsite Power
Operating Loads at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDG

CCWP 33
CRP 32
ESWP 35
ESWP 36
MCC 34: TURBINE TURNING GEAR
MCC 368: AUTO
MCC 36B: H2 RECOMBINER 32
MCC 36C: AUTO
MCC 36D: AUTO
MCCS RESET (2A/3A) AS PER SOP-EL-15
MCCS RESET (6A) AS PER SOP-EL-15
NESWP 32
PAB FAN 31
SI PUMP 32
SI PUMP 33

EDG 32
EDG 32
EDG 31
EDOG 32
EDG 31
EDG 31
EDG 32
EDG 32
EDG 31
EDG 32
EDG 31
EDG 32
EDG 31
EDG 31
EDG 31
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IP3-CALC-ED-00207 Rev. S

Small Break LOCA
Total MCC and Lighting Reset
Offsite Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWERt

AFWVP 31 3A
AFWP 33 6A
CCWP 32 2A
CCWP 33 6A
CHARGING PUMP 32 3A
ESWP 34 SA
ESWP 36 6A
FCU 31 SA
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 SA
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A

r MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 360: AUTO 6A
MCC 36E: AUTO 5A
NESWP 32 2A
PAB FAN 31 3A
RHR PUMP 31 3A
TOTAL MCC & LIGHTING RESET (2A)
TOTAL MCC & LIGHTING RESET (3A)
TOTAL MCC & LIGHTING RESET (SA)
TOTAL MCC & LIGHTING RESET (6A)
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Small Break LOCA 
Total MCC and Lighting Reset 
Offsite Power Available 
Operating Load at the End of Scenario 

EQUIPMENT BUNNING 

AFWP31 
AFWP33 
CCWP32 
CCWP33 
CHARGING PUMP 32 
ESWP34 
ESWP36 
FCU31 
FCU32 
FCU 33 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 36C: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP32 
PAS FAN 31 
RHRPUMP31 
TOTAL MCC & LIGHTING RESET (2A) 
TOTAL MCC & LIGHTING RESET (3A) 
TOTAL MCC & LIGHTING RESET (SA) 
TOTAL MCC & LIGHTING RESET (6A) 
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POWER FROM BUS 
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2A 
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S r: t;li> (if": i-;'~ S I ptEUr>. 
iSI Pl..i:l::i': 31 stupped f.:."():~1 i··:e[;l'/i.{~~:s·c lOi'lcied B~iS. 

(CIii':.RGING fJL.lHiP 3.1 is ~:u.ilr~.inq.) 

... .1:'..L 

(,H'::-~(:'l( i.f Off:;:i t.e fJo~';'er i.s ,3..vai . .1.'~ilJle t.:) .:1 4,:~'}\! au~ 

l() st.;:)):·\.". ar. i.<2'~st:. one i'l!~5L··';P. 

En~~rgize at :Icast 0!1e Pressurizer-Heater' Gro~iJ. 
as per SOP-EL-lS. 
(Energized ?rssur:i2er Hente~ COlltrol Grou~ 
Drl liglltesc j.oaded 8:J5.) 
~·114. 

CCWPs. Stop 1 of 
Shutriown Motur-D['iver~ A~WPs i~ desired. 
(Fil~St CCWP 32 and chen ESW~ 3C stopped [r'om 
he5vies~ lobded Eus. ~FWPs Temairl rUIlnlng.) 
... ~j .;': . .1 -4 -'] -10 -~:2 

0sr2RMl~E IE RHR Syst.es Can Be Place Iil Servic~. 
il. Res ~oc leg ~empe~a~u~e a~e > 350 Oeg. 
a. Res pressure> 400 psig. 
(R~iR not Rt~rccd.) 

(No Lo~ds Started o~ Tripped ac chis S~2P) 
Ch .. ~)ck Ccnt,:linmeE!': H:,'d!.-.:)ge]~ conCel"':l:.ra:.:ic::. 
(Less chari 0.5% by vul.) 

(IJo Loads StQ~[ed O~ Tripped at this step) 
Ch~ck .if PAB faIls are rurlnil~g. No 
{PAB t",'ar: 32 stdYt>:?<J or; lighres:.:: lOacl(;")d El~S.) 
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SMALL BRIEAr LOCLA
Report 3783:8 Aacsc ~I:,/uc1L17ie

•- 29 -

A 4

p: i: )esc 7

-a:t : BASi' itcs, Ho, Pero H.-owe:', V, nU,

ýS P puir,p and Elec crunr!e.] Mcc. dAi] loads
iHcan c<!'-~e o :i a PLC" ecseu.

(o Loads Started or Tripped a.- this stc1)

SRETU~tI TO ES-- .2-2 AND LOCI'iiRTROUGH
WWDR. HHTIL RCS TM. is < W MG;.

Z" Loads s a .ted or 1Ti ped at this stwe )

" . S ' and STOP 1DC Oijl Pumps

j4 V Duses_.;,f.; are . e ed on Otfs"Lte
•:,n ti -.bz ake s ;_'eo operl,

at•: "0ti Turnuiug Gear1'. H 1ea sta;'.,c,! )

0 0op sec .2d ST omnp.

1C .mp 32 sLppd Hfuom heaiesH lowded Bus.

Redure load ao a 1cWV Huses by shting
Idowt lirtnecessary equipment

IM Lods Staroed or '.r.[ppec; attis step)

SRET'URRN TO ES-I .2-2

{o Loads Si:awtd or It pped at this sze: )
Stop last S. Puy) (Pump7 33 stopped.)

SR.UBN 1 ES-1, ,-2 .2

No Loos Stted o-r TWipped ao this srep)

[ t'H- denergi s

1 31 Bus SA
J lrlr 'iotatlon Step -., -',

I ItLoad (A;

E'S- L. 2 -- 2

!4ar'. u 2:.02.,

0. Q

2 .) 7
250,.7

Ia0 .0,

2"82 .

l-fania 1. 084.

Bu-ýs. A ;3,A ii[u A.3
Step!Tot-al teio

o,oad IA) Load (A)

.... .... . . .. .. .. ....

.......... .... .. ......

.- _2"40 2.45.7

fj .
n K 2"V

------ ---------- --
.. ... .. .. . .. . . . .. .... ... .... .

ES:- i. -
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:'. ~'," .i , , .! .. ': 

ES _ .. ';. , ,~ 

! S::a::t: IL?\S'T HtL"s, Eor.: Pen: B.:'c;"i,'.'e:.:, Fti'}:lIJ, 

Sr."'p r.H.Hnp ar:d E~i..ec Tun,~e] ~'<:'1:'iS. {Ai.} loads 
2,r:CCUT1!:.f:?d Eor i r~ t'1CC !:·eseI:s.) 

iNo L0ads Storled or Tripped a~ this stepJ 

RETURN 1'0 ES-l .2-~ AND I,O~JP ~'liR0~GH 

'U DEC;. 

;[.;1) !.dJads S::a.cLed (l.( '!'1: l.pped at LI'Li.s st~epJ 

S~rj.\.p.T AC and :Yi~()P DC O.i.l. pt . .l:~tPS T F 
1 (~:~~:JV j]use!':i are p()\r.le.Y·t~·~d f:!:"O!~t offsit.(:~ 

st ell: \. TU.rb 'l'll.l.-llinq (;"'~~'[:i.l' (C(~a.r s t a !;' ~.,:.;'d. ) 

sf'cond S.! PU!~p. 

lSI l'll;rr.p 32 SCOPi.l~~d f.ruin r:ea ..... -iesr.:: loaded B·~Js.} 

"1.::..:. 

Red~ce load ao ~80V Buses by shutting 
{io,,>.!t.:. Hr:ne(..:-e.ss(;n.~y f;-~qL;..iprnl~nt. 

(~;o Loads Started or 'frir1ped at this seep) 

RETURt~ 'TO 2;5-.1.2-2 "' ...... 

(NO Lc)acis Star~eJ or ~'ripped at this step) 
Step 1 as \~. ST p~lt:;p {P:"lmp 3 2- S7~(:YPPt::~(1.} 

~~~ HR'rU~N 1'0 ES-l.2-) 

(No Lo~dG Sta~ted o~ Tripped at this stOpJ 
~~u!:da~~ ?t'~ssurl%er Heacecs. 

-1.14 
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SMALL BREAK LOCA

3600 Amp1 timi

AA 64 2603

2023

!1384,'

I1 1311

642

I3600A Lip L,!u

616

3600Aq;' ii

..0 .rn .......

Afr,4_ 1pLiMd

.2021..

.... ...... .... .. ...... . . .. .......... .... .... ... . . .. . . . . . . .. . . . . .... ... ... 4 m
3325

2650

1975

*625

-4000

. . . . .... . ... ....... ......... ... .. ........ ... .......- 9 7

2650

-1975

1300

.. . . "625

Bu 2 !r

4000

*2650

1300

625

25 27 29 31 33 35 37 39

A
m
p

11}.:

3 5 7 9 11 13 15 17 19 21

EOP Step
23
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Small Break LOCA
Buses 2A/3A Tied Together, All Buses Available
Offsite Power Available
Operating Load at the End of Scenario

EQUIJPENT RUNNING POWER FROM BUS

AFWP 31 3A
AFWP 33 6A
CCWP 31 5A
CCWP 33 6A
CHARGING PUMP 31 5A
ESWP 34 5A
ESWP 35 3A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 3XAz AUTO 5A
MCC 368: AUTO 6A
MCC 36C: AUTO 2A

V. MCC 360: AUTO 6A
(. MCC 36E: AUTO SA

NESWP 31 5A
NESWP 33 6A
PAB FAN 32 6A
RHR PUMP 32 SA
TOTAL MCCS & LIGHTING RESET BUS SA
TOTAL MCCS & LIGHTING RESET BUS 6A
MCCS RESET (2A/3A) AS PER SOP-EL-15

Page 49 of -.690

Small Break LOCA 
Buses 2AJ3A Tied Together. All Buses Available 
Offsite Power Available 
Operating Load at the End of Scenario 

EQUIPMENI RUNNING 

AFWP31 
AFWP33 
CCWP 31 
CCWP33 
CHARGING PUMP 31 
ESWP34 
ESWP35 
FCU31 
FCU32 
FCU33 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36A; AUTO 
MCC 368: AUTO 
MCC 36C: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP31 
NESWP33 
PAS FAN 32 
RHRPUMP32 
TOTAL MCCS & LIGHTING RESET BUS SA 
TOTAL MCCS & LIGHTING RESET BUS 6A 
MCCS RESET (2Al3A) AS PER SOP..eL-15 
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POWER FROM BUS 

3A 
SA 
5A 
SA 
SA 
SA 
3A 
SA 
2A 
SA 
3A 
SA 
2A 
SA 
SA 
2A 
SA 
SA 
SA 
SA 
SA 
SA 



f:.1.-ECTf IiC' D W-'' C' t~ SCI-NA f) I-

-BUS"S

R cld(f Prce ur Lj .~ v-' o .n g

-- - -- - .2 ...... . ..9

ci.>I ciw . uV I.

Bus 15A is 5Low p ;, ra

isd ).ýero E00 is, in
us 6,,%Yc;c At. i i .b-ez
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NE~ YORK PQ\~SG AlI1'iiO~1't~ 

::'~L,ECTR.i.CAL L(i/:..i.lIi'lG SCE.!,JAPJO k>lAr ... :l ... Cin,lE.\JT S':3TE~'1 

V(~":cs.i on J. 1 

R~poyc Peint Date : Au~Ust 25/~CQ~ 

R81~or~ Print 'fi;ne : ~:Sl PM 

aUSES 2;~ /li·jD 3A ·r rED iOGB;rHER 
... ··k BUS \.~l'. HOT A .... ~l'\.TI.ABI .. E .* .... " 

nus SA = :~G8~.7 Du~ 2A!JA ~ 303~.9 Bus 6A 

Bu~:; Sf-'. is belG~'l !:.hf.~ .3~~()i) Amp r~ji:."inq 

Bu.:;·; ~~!~\./jl'. is bt:~1.(j'd l:.i'!e 32(~C Amp riSl:·~·.l.r;U 

Bu~ 6A Not Availdble 

nll~~ SA i.s bt::l.o~·; tfie 3:) (; P-.. :np r21Llr'lq 
Bu:.;.; :~:'\.I3A .is be i. OJ.: t~lt:~ 6G0 ;':...rnp -:r'dLlt1Q 

Bus 6A Not Av~i able 
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SI.` BREAK' L')C A

V. '. iI~ t. 1!1-. -

Soup Seep
c-I eCV

Scot 0 5 s~i.';ri,;;,

-- - PlC(. 36A, 3C( and 30

1.- 1' 22( -V' 2:.2r:

FLCA, 3-3.' ari d 3

v e t1. es V' tfa r s aarecliiiiii-.ii

029 3h,Ž -33p, +35rms

Aut

B!-,, s ý, A B 2 A i ýý A I Bu-ý; ',,A j
r.erd Wad! SteppnDwil szepwotal 1
Lwad (A) IOaW jl,,.i Load (A)

N/A

.4 7 3 6 S- A

l.. 4

'N, A

6 4 1

4 J 4 -5 xý' Nf.- A

1 No

1-1 3 ýi 'j

...... ..... .-
W 7 n 2 W K 4 MIA

il i's 3 A
tie r.Ik.5ŽV tS pu'iX:j),;

Het es-, V 1.a S 3 d 53

io 5,(

5V5 2LIVIVsIIISJ. I

on CSG,'NG' pulap- 15 RCS press''r-
> zJ a -3 p s i a ;:d Cc) C.1 S'ci 1 1 bl

3-1L st3,:re

Bus..vLVP I 55 .)

iElrIvT' Ti;ov E'-I

...... ..... '. .... 2X.-V C'i T E I-----,-----.,- -x s a . ...

lS5

206

a@6

9A

7, n

NIA

---------- ---
NYA

.. ........

NIA
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!(S•eps2 tr'o.•h12 f RO]are ,ope t&a

14 ý.. .; a "L i un
Lo A) d (A) L (i i Load iA)

6 CO C or 'i'T% ;lnpe6 at 's

R, eti-: tea-CC

mcc furi ig er se 1,

u o'~ bo d s 8tart ed L: ]'i i r)Dco at. "-hL.s step}

'-I 'arOCnT CA'RpM Ns . uA Ii
i.hrg n Tup 3! J r ni p 0.c. a ).

, <N Lods tartd 0: Tipped cc LtD;: st~ep)
!.-hec:k Ji CS->s ca- h-esc

{SIDIay nIot act"uated . No pu:nps ae r u:•i2j f

!{NLoa-dsi S' ra-ted 0", ýrc'J Pie ate is step

HE4 RPM pamp if jressure E e,
oreassure J'S stable o_- incTeasi n.

0 n, 1 y v 1:)umu 31. Iu tn!l .r)g -- suC oppe

b I U.

M4a t' I

1 2 3

2 b 6 4

'A
........ ... -

N/A

---- --------

+ NI/A

.................

M . A

A
---------- --

JS0/..

>40.;;'. t4cr/4~d Kct'I YJP

-; ..4, I croci. 141U4
4

3' r'ase'. .

.1t 1h25 s'.•rp)
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Rese:: 's.-r. 
iS~eps 2 tf~r0ug]1 I;! of RO-] aZ'e <;omplered.) 

ITota.1 M(:(~ hrld Lighril'!g resel.) 

(Un 1.;(:d..::1s St.<;\[>::ed ()1:" Trip[;:.ed .::Jot. l:h1.;·; s1:ep; 

StC'~;:t. \~'ne CJ-UtHG-ING i"))J1(:'p. 

\Ch\~i1~£iinq pl.imp . .' .. !. :is t·'.Jr:.ni!"l~J. 

! tSrJJ'i;jY IlCIt.: dctl~ated. :'';0 pu:n.ps dre !~u.!"~r;ir:~~. 

i (7:0 l.oad~ SI:a2·ted or l'rjp~eJ a~ this see])) 

1Stcp RHH p~mp if preHSlJre is > j~) 

~lnd p!."t~SSi.lre .i.s sL6bl.e ()!:" inc!~€:asin~. 

{O:l.l'/ l)!lrr!p 31. ru.nn.:i.n9 -- sr:c...ipped.! 

. :~\;(} ~,G;Jd:;; ~.~);,;(lr1".ed <)r 'Trip;.:.c:;d ,~l~_ \:..his s~: .... -~p) 
~~.';-.'H(: Nee:;.;. 

(~'l(i Loa,d~;; Sta"I·t(~·;f.1 (JL' 'rr:.i.i)P{"'~d at \~:h.i.B ~Jt,:~p) 

Stup H.:tR p:Jmp if p.re$Sl~!":·(~ is : .. _~2">. 

iR~R PUIOP alread\' s:c)ppeci.) 

Bus i~ • .:.. 

tnj ~: .. Li:1t:i(jn Step l..o:a.d.' ,Ste!;;:'T:.;·~.al St.ep/ToT:61 

Haril"':i.:.J .• H.J /~ • 

H':.:'.tlUd.l .,. H//.., 

Nil ... 

i --
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{;·:Cj :'·(.'ad5' S~drte~::i elf '~'r~!JP,,~(j d!.. !:.r~i.s sr;:;::::f)) 

:;;r:c';-.; u)';!"~ S[ p~lt;~p. 

i,~",.£ P;J;i:l-' Jl st;:-,pped [:1"'(,;::', i-.(~()v~ps,· "Lud'~~led !.:3:~s. 

LiS pt~r ~;()F"-2L'-.1~i. 

lE::·j~r-:".i:i">~d Pr.'eSSltrjze.!~ H('~::,r:C:.':r ?3.) 

::·;u, p 1. of. j CC'tL)s. 

S~GP l uf 3 ESW?s. 

(:fS:.;::; fA ;i0"~:' a~~"i: . .J.,:d>:.ie. AF\"\'P :~1 r~~H.aill.s nlnnin.9.) 
(~·Jr, I.;Gdd::~ St.~·;.!··t:f'd O.r Tr..ipp~?c.1 {'.:or th-i S En:epl 

.:.)r>=~F;K.X L\E r r ?:HH S}.'ST",.ci!. Cc~n Hc: P~.el(.'I7· Ifl st':~l"vice. 

d. R(:S hut ieg temperat~L~ u!'p > )50 Q~g. 

a. HCS pt(!SSil~e > 400 ps~V 
(F.i·Y. L.::::H:. st."'::"i.rt-;ec. i 
(::';(') LO,:I{lS S~··.h.rtPd. or: T:::t:·i.pp(:~d Dot: thi.G ~.,tl.:;p) 

Cr~I.-::ck Cl,}r:t.<ll n~;\"":l:!.t iiycl.t:·o<:JC(·( c.or~c;;:-ntr~t". i.c:.;;, 
(1~0ss than G,~t by va].J 

ti'i') L:.:);";.::.-j~;; S::·ar.·L(:d 01. T:cii}I.'.f~d ;:"t:. trlj.~~ ~·)r.ep) 

(:i';~;:ck .t t' Z'i\H [nIl;;> {tee .t"l!n.7:1il"l(cj. 
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Small Break LOCA
Buses 2A/3A Tied Together, Bus 6A Not Available
Offsite Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FR

AFWP 31 3A
CCWP 32 2A
CHARGING PUMP 31 5A
ESWP 34 5A
ESWP 35 3A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 36C: AUTO 2A
MCC 36E: AUTO 5A
NESWP 31 5A
PAB FAN 31 3A
RHR PUMP 31 3A
MCCS RESET (2A/3A) AS PER SOP-EL-15
TOTAL MCCS & LIGHTING RESET BUS 6A
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Small Break LOCA
Buses 2A/3A Tied Together, Bus 5A Not Available
Offsite Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FR

AFWP 31 3A
AFWP 33 6A
CCWP 32 2A
CCWP 33 6A
CHARGING PUMP 33 6A
ESWP 35 3A
ESWP 36 6A
FCU 32 2A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 366: AUTO 6A
MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
NESWP 33 6A
PAB FAN 31 3A
RHR PUMP 32 6A
MCCS RESET (2A/3A) AS PER SOP-EL-15
TOTAL MCCS & LIGHTING RESET BUS 6A
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TOTAL MCCS & LIGHTING RESET BUS 6A 
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powER FROM BUS 

3A 
6A 
2A 
6A 
SA 
3A 
6A 
2A 
3A 
6A 
2A 
SA 
2A 
6A 
6A 
3A 
6A 
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SHAiL. NRNEAL .DPA
Rtuýor-t Da:ý ; Au.'e ..uu 'u'x z.5,2>J'3 1'tiia 3:

St 'p e .'2-, 2 t.p '

] ~ ~~~~~~~ 3,.. 6,•C -iA ".,'f~_ nd :5/

1 ;ýo- -• !S7 j)•a'-.Os 31, and,] [7

I uR euwts 32 WAini No, EWS pXss > 325)
IRO vefF--•.tt p'! o c i•tK V.

E.-0-9 •!CSIP, 3- arnd 32 ýSprwl not c in .

E0-0-9 verifies that spray is not required.)

iNs L~oads Sto rte6 or rripped at: this step)
j- - 3' t1, -t3 a r.td 3t5,
l{RO Ve:._v les OWLt Ew:s ame runniwq.

-3.' 37;K(}-i -5 AFWP 33
(Ro ve:tes thiict pKw• is t.nntit~q.i

- 31 and. 33'
''' V<, Ii's that 0~pui.ps a6:e it'Krnif g. }

•(3 a-nd
j.R"'- vc-: f~i ns c34 pwnd wo rum6)

-ieARGING p.op if•6 IS pxeSSic e
[is >thn 225 psig and CCW is avK'ailable.
1 (C]ARGjiN punp 31 s-teed on .2 chtest
! loaded Bus. )

i M-J SNALL BLREAAK .OCA EV-N3'? I DENTI FIED E
* EXI TO ' -i1.

1NO Loads Started or 'Tri.pPed at. thi st sep

AsP K"

Awio

'A31 tti

RAUZ

Mamua .

Manual

13 u F.," A

t qp o " ý d

(A)

41"4

6 4 i. `3

1133. 9

IAM2

2) . 8

1651. 0

s . 5

2 3 6 5

p't. 2 's j 2 at

........ .. i i..... .......

* I2A 0I I

....... .
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Si ;j~mps 31 a~d ~~ 

!-'l··:K l..iu.:nps j~: Intin:.i. f.1(f,";, EC~~; T.Ht"JSS ";:- ~~2~:)) 

{~::.C> ve·ci£i,:).s chat p'.lll!PS dr·{~' l.."unn.i.nq.} 

(~-0-9 v~rifies tha~ sp~a'i is not rI2quired.} 

(N~ Loads St~rteci or Tripped at this stepJ 
?C~s 31, 33 a~d 35 
{RU vel: i. ties t.itdt fii:-~S clC'.:' !.'l.~nn.i.!"~~:.} 

~~'C~'JP~:; .:. j <:i.r:.ct 3:3 
{f:--;(1 v~~}l'."i£f.-es t:tL<:lt IJi .. ;liIf):;-=i <)l;.t-: ,·tltl1)in~J,} 

~':;!:aY·~ nne CHA:{CTNG p~.~mp j f. HeS p .. t:e~:;;::;;l t·~~~ 
: .. S :> tf~':<"', 225 psig ar:d CC\'j :1.f; d"'{.i.i.1,"ibl.E..~. 

\ .. CHAR.C·lt'JG p" .. i1np 31 St:lH·t:.;:;:(t O!i .L ~9r:t~:·~st 
."!.cac!2d BL:.~;.) 

':.fI.1<"i.:u ~(,'~; ~.·;t·t::; .. p Loa.d iSi:.!::~Pi'".~·'OtdJ ~:;t·ep/T<':';':i.lJi 

LO.f.tl:·i {,::'.I :"0;.:;.(1 {,r~i Loa,d {t\} 

Auto 

G.G 

i~;! t. () 

!,16r:.ua.1. 
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SNALIL BREAK d OS A
Repn•L .tc : A0 is. Zs f(J0 TA inle P

ii

Strep

{S:-eps L2 , i cou b 91 .2 Pf !-,O., a ie compl ted.
IRr.S 11 , eso S1 A.i t

a e ac C w ne " mý-cLA z f..;..0s e

Loads Stor-e orT ed thin step)

-Tota MH' n- ih !:! :-eee

e :.HA I W ,.ore i2 "StarGt.0!4 CHARGIGpap
{CHARG!F Nc pump 1' I s 1'un Ir.i.}

H Loans Started or tripped at this ste j
ekif Ss can be stonnsd.

31.ra not act uart2A d. No pJAmps 0t t e TAOI mn i).

{'doLod~{ tat-dor T~ipdar thi's seep},

ZoLAf A ss u :' . .2 .....

X'* ]iT T O S-- "

{'-•o Loads Sta?:red or Tripoc;d at this step)

zare Fi r-a d -.7 reset

(N.o Loads St Yed o, T.r liped at h,

I --R, pu p al ready 5tcpped,. °(

i .:i o L 1. Aoa d S t a r tt e d o : T rp:d o r t hi s

L

A 14i C

M anua

on I's
B u 5A B A's A 2.A.,A 3' LuAs 6A

AI '7t , i --it
",o d A) Load JA) 1Loa~d (A.)

243

0.J i * ,'2-Ai 0.9

N, A A

. . .. . i . .. . . . ... . ..... ... . . .

A --- -- -- -- --

6'9 '• i z•A " [ 2410:2

2. . . . . . . . . .2 .. . . . .. . . . .. . . .N / .. . . . . .. . . . . .

----------- ----- -,-* 67 .
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, ..... ; l:" 

':J_'2Ser~ 3i 
{S::.8pS ~: ::i':J::O'L9fl 1.2 of; H.O"}. d'ff? CGH .. pletet:l,} 

iN.:.) i"'!';-:-.l(js St:i'..iTt.ed Ol:.- T!.-:i.Pf)(!d at :::[1.18 ~~t.~p) 

RESET MCCs as per SOP~2L-J5 
~··:"'()t':ll Fi('C ,·].:l.d Liq1'l-'::. i:'i9 ::.-I7~Bet,} 

INo Loads Started 0[' 1\ri.pre(~ at: this stepJ 
Star:: O!~E- CHARGli~r; fH.ll1tp. 
{CHA~.G.n,;"(; pu,np 31 is :!.:'unning _ } 

(~Jo Loads Starced or Tripped ar this s~ep) 
C}leck if CSPs can be stopp~d_ 
(SIn-ay r':()t. aCLll(:d:.~~d. No pumps ~).(e :n.ir;.r:ir.~j.} 

S~op R~!R Ilurep it pressuf0 is 
nrid. pl~P;~'::;-";'r...;:- is !:::i.:.uhl.(~ Ot· illC:"[·~~i;i~·ji.r19. 

(U.:!1..:./ PU;t,[) 3~: z."Jn:i.il;9 - ,'j~.;o;'J[>t.~d.) 

·-l ;.: C 

.•• EXiT TO ES-l-~ ~~~ 

[No Loads S~a~~ed O~ Trippq~ Lhis step) 
Rl~S.[:~;:. r;;ccs. 
U·1CCs al~e al:r:(~eidy reset.) 

(No Loads StaI·t8d Dr TriPDed DL ~his sL(~V) 

Sr..:(Jt"J REH r;".:::f.p .i.f vn.::.>.s.sl1r~~ 1.'::'; 3:;:(~ •. 

(PJ·H<.. ~Y.':'.i"LJ j S d 1 l"t:.!udy 5tcpp~'!.~d. 1 

[1015] Page J 15 of SOD 

I:!ll.tidt. i-on 1 St(·p Load 
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FU~STi PMS% ;c-cUWX- PPOCE JP '-LOO

-cC- ;c,-- tccccmc (4.

HHESNP 31 ~. arid~e an lihts Lode Hus

;W. i cw ed K A

'-ciocls, t5' .e or ppcxpd atthsstp

Ia. RCS honit legcteme (,drotrc; arinet> 3a0 cirl

MoaLds Started or 'ni ped at tish
t 

step I

1,-v Pý:d tans arc, runn: 19. 1Sic
(P-LA F-an -,2rrkd

Locad (n)

272-

S~ml 42cl

ci ~--- -- --

Na 1~ u a

1 B" W W. •-~t I WS e 6 'o

Lw fuA Loa i .

tiiA s 243,(

I- -, 'A .

M /A ,"

A

NvA

WA U.0

WA 2v 19. 5

MIA

Nr, A s"
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SHI) 

~=,··t.::9 

E::'")-l . '.' ." 

nu·· 2 .:~ l; 

, 

{51 p~;rq.J .53..sLOb)ped f':::·C'lt: [:.(~~~./i(."~s~: :i.cJaci!..:'d Bus. 
C"tIl·.EG LNG p11i.r.p 3 J. is Tl.HH1.1.Lg.) 

. J ~:; 1 
~HECK if O[fAite VO~~~ is 8vaijdble to d 480V Bus 
i...() E;,t.d:':t. n,t l~:'~(;ist on.>;:' !".JC·S"l.IP. 

UiESV'ii', :'ll ~;!""~drtt'~d on 1 i\':1rl.ri~·S;':' i.(;("::.(led Bus.) 

f t.·~ L'(; 

St(;fJ '1 ()r 3 cc::n·?s. (CC~·::'.PG J."l i~r:d 3 ~" ":1 t"(~ ["iJl"lrl "Lng 
{i:::S~:.(Ps .~·;1 i:l.llCl "5::' i:". .. f\~~ t'unninq 

~:;h,.,~dcy).;!: :·10(0]:'-(11:':: "i..;"en Af~'Y?s j f dcs.:i.l~ed. 

not:: a",,--3.i.; . .9.b.l8, AF~\!P :".~ ·ce!1'.ai.:r~s runn.inq.l 
(No Loads Started O!- 'flipped ht this G~ep) 
DE;i'£P.1"III~';F Tf RHR Sy'stecE C<'it1 38 P~jciC(:) Tn Sec./lce. 
a. R(:S ~ot leg te~vera~ilres a~e > 3S0 Jey. 
r;':'. E.C:') [)"ceSSl1l:"0 >- 4.(:::1 psi.g 

(:<H~( no~:. 5t~a.,:.·t~ed") 

(No Loads Started or Tripped ~t this S~00) 
ChQ~~:k COl1"tair:rrlE;onet: iiydr:tj9Cn cC;lcent:.ratio:l. 
(Less ~j~a~ 0.5% by vol.) 

{~o I.oads Starteci or Tripped a~ this step, 
Check ii PAR fans ~re run:·I·~ng. No 
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A

'WS GA I
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V 2 n a

----- ------

2922. S

-A&6

4.

5.0

W 7 4 . 1

IVEY MI2 it rMeI 011m Can'. Be'. maime inSm.c

1"r2 s If!elonmonly t l~eSa
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~(:~~0~~led i4~r ill MCC res~~s.) 

(No I.oads Started or 1'rip~ed ci~ chis step) 
ST.~.F.T l ... C bt":..d E;TOP DC ui 1 h1tr.pS 1. f 
4EC·: G'';$l;'~S aJ'e Po! .... ',t:~r€d f"CG!7; (;0-;:: E.s: ~·.e 

iJrid ~~ i(~-·hl'(~,~..ikt2"r.s Q.I·E.~ (Y[.iI2I!. 

S{·.a(:~" ·~'L·t:i:) '!' .. ,;::,:·z·j:l.nQ Ci::a:r.-. (HilS .2i:"/~'~,\ ;lIl":iV(:;.."i.·ldl)."!.e.) 

!r~D i.e ads St~r't~d Ot· T~j.pp0d nt tl1is step) 
{.sr pl1!t~p .33 stopped.; 

1)sr{!::RE:~I-Jz;: r·t F:Hh'. r-::YE.t.;;~rn C,,:,;,~'i Be Plaf~C' it} .S<:~l·'.}:i.ce. 

;R~fE ~;-2 sLU.:r·::l"'cl on on.i.y ·.;t .... l(.1~ldbl.(:- Ei'.!f:).} 

INo Lc~ds Started Or T~ipDed at this s~epJ 
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Small Break LOCA
Buses 2A and / or 3A Not Available
Offsite Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FR(

AFWP 33 6A
CCWP 31 SA
CCWP 33
CHARGING PUMP 31 SA
ESWP 34 SA
ESWP 36 6A
FCU 31 5A
FCU 33 SA
FCU 35 6A
MCC 36A: AUTO 5A
MCC 36B: AUTO SA
MCC 360: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
PAB FAN 32 6A
RHR PUMP 32 6A
TOTAL MCCS & LIGHTING RESET BUS 5A
TOTAL MCCS & LIGHTING RESET BUS 6A

Page ofO

Small Break LOCA 
Buses 2A and I or 3A Not Available 
Offsite Power Available 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP33 
CCWP31 
CCWP33 
CHARGING PUMP 31 
ESWP34 
ESWP36 
FCU31 
FCU33 
FCU35 
MCC 36A: AUTO 
MCC 368: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP 31 
PAB FAN 32 
RHR PUMP 32 
TOTAL MCCS & LIGHTING RESET BUS SA 
TOTAL MCCS & LIGHTING RESET BUS 6A 
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POWER FROM BUS 

6A 
SA 
SA 
SA 
SA 
6A 
SA 
SA 
6A 
SA 
SA 
SA 
5A 
SA 
6A 
6A 
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1A '-,- 31 ani -32
rSc, Ž1 pumps are running.)

R"It (ItK if l G ,e pnwari a"Ua~l to.1 a 480 Bus

j-osaltat .15Ž51t out, '

itoý o p ( 123 andi 36i

R'0 vez:i s hci ný ulupi;a e Iu In-", 14..

Quaded Bus.)

SItar 110 Or oil p;ŽS( a: this sLep)

I Bu;, !A 2;- ./',
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[1015] Page _______ ;G

RU 

PO··l-i 

iEee 36;~, 3613. 

s:r. Fu:;.npB 31., J~' Cinu ~,3 

RnR ~:'U!f:PS 31 {ind 3~~ (mllii £~t:)'l'l, !~C~~-i p:r:e;ss >- 3:?:S} 
tHO '.:i:~:r:.if,i,E::S that pumps e.:CE: !:I..lHn.i.n9.} 

lE-0-9 v~rlfjes that sp~ay is J10C requil'ed, I 

(NO Loads Star'ted 01' Tripped at this sce~~ 
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Bl~S 6.:,. 
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Small Break LOCA
Buses 2A/3A Tied Together, All Buses Available
Loss of off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM

AFWP 31 EDG 31
AFWP 33 EDG32
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 36 EDG32
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
FCU 36 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 360: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: BAST HEATER (TANK #1) EDG 32
MCC 37: BAST HEATER (TANK #2) EDG 32
MCC 37: PENT. BLOWERS (#1) EDG 32
MCC 37: PENT. BLOWERS (#2) EDG 32
MCC 37: PW MU PUMP EDG 32
MCC 37: SPENT FUEL COOLING PUMP 31 EDG 32
MCCS RESET (2A/3A) AS PER SOP-EL-1 5 EDG 31
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-1 5 EDG 32
NESWP 32 EDG 31
PAB FAN 32 EDG 32
RHR PUMP 32 EDG 32
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Small Break LOCA 
Buses 2AJ3A Tied Together. All Buses Available 
Loss of off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

MWP31 
AFWP33 
CHARGING PUMP 31 
ESWP34 
ESWP36 
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FCU32 
FCU33 
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MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 368: AUTO 
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MCC 36E: AUTO 
MCC 37: BAST HEATER (TANK #1) 
MCC 37: BAST HEATER (TANK #2) 
MCC 37: PENT. BLOWERS (#1) 
MCC 37: PENT. BLOWERS (#2) 
MCC 37: PW MU PUMP 
MCC 37: SPENT FUEL COOLING PUMP 31 
MCCS RESET (2JV3A) AS PER SOp·EL·15 . 
MCCS RESET (5A) AS PER SOP-EL-15 
MCCS RESET (SA) AS PER SOP-EL·15 
NESWP32 
PABFAN 32 
RHRPUMP32 
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···117 

EX}? TO 2S--1 

lNo L~acis Start:~ct u~ '[ripped 
:')t.up ,-(nt:'\ P\ETlP~ .i. f p:tUS::,~I.lrr .. ~ j s 

{H.!"~~{ l-:''':':"!'ps dre (:~·lr·ed(J.)i ~i:()LrLJt:.'d.-~ 

[1015] Page 

r·l.1o.ua1. 

of _SOQ __ 

C, 
\i 

u. 

l.;.U,::, C 

• H/A • 



MArT 1 t3Ri2L&2 ,1 4U

0

.. ..... ....

iilt .'aý5, Sritodo r wv Ltv44ett an .111 step)

....... At.5 5 ed or1 Trippcd etrt si

IQ!pm 3 sopered fro hi eavist eloaided Bus.

! P MP 2,l.; 15' rttt .tn )

- ~ ~ ~ QW if' i50 5!it 410 8st-ieiŽ to a 4dO`ViBus

j> str 1- a 5..ý iCtY OetO c sovP
120:0w? 32 startd on liot test loaded BSt.)

IA

S-1

1< tt.Wh,

[wwgo ar last oe Presurze Heaterp 33 ~

Ian~r per WEL-s.

1 ,-' ri-i it'.cŽ

Lea ~sds tswiod or Trippeid at this step)

.t-sr i tc 05) tsr S&1 ut0 tt. 1

t 1 Utt -a 3.1. sc~artut..

1amm Ai N/ A

mown-i 1 1 I

[1015] Page -o 500 .-

- i 

···1 ,," 

- :2l 

>.:\ 

:".:~ .. (:.P 

F.\" .L . :~._./ 

···Cj .. ,": __ .::.; 

i.: :~) .. i . ~': -... ) ": 

SMAL~ URHA~ LOCA 

(S; f;t . .Hnp J: St.(;PP':'!:c.1 ir0W hea,-/j'<:.?;:n~ Juo.fjed UU~-,. 

Chf-.."2.Cl.:'$G [.)!.i:np 31 .i S l"U:.1n.i lit]. ) 

CiU-:::f': i. f Of: tsi t~:.· p,Y.·.le:::· 1.8 Zt~-,a'L labl~.) t.O d 4i:iD'v' I5'..£!::i 

C0 star~ ot ledst O!lC NESW? 
(NSSW? 3~ star~ed Oil ligllt2St loaded Bus.) 

En":;!.ccJi.z.e d-:': least O?J{':; P.r·essur:.i;:.er ;~eate'I: c.-;.t~I)Up 

~s P0C SOP-EL-]S. 
{~:!-i~~·r9i.7.£~d F'(e.ssUt:::":E"~::'~ tIe .• )t:cr Group :!-3 
011 ; ig~t.est lOdded Bus. 1 

~':;tt)P i of: f"UnL.;.r:q b:S:nh:: ;:,ir'td CC~·]Ps, 

('>."w''-' :~'9,t]Ps and ;:.v .. '() CC:tlJPs ~"J.ll? runn:i !"l.g. ) 
Sh~jt.d(.;;.-;n J.iot:.o"!: ··(i::::·i·\/t:~n I .. Ft"JPs i. t, d(~sir\7~d. 

(n·!';t~ {;;·l :~(lr ;.J.va.ilablc. 1,F1'IP :.11 -r:·t~n(~.in~; "(·'~;·lTli;l~:';.) 

(!i::., ~ .. C',::(i.s S~ .. il;. t.ed or 'T':·Lpp.::}d D.t. 1":h,i~~ rit"'::il} 

DE-rL~RM : I-:f; I L i{UH $):~:; t: (~rn Ca.n fjl.:i P.1 dC{;~ r r:: SC!t'"V .i. I...:(J, 

a. Res 1~0t leg tem!)8Yctture ar~ > 350 deg. 
~!. R~s press 1lr0 > ~00 psi.~;, 

(~'::.) L(h':lclS SL(iI"teci ()i:' ':-·r::i!)l~.,ed (-:,c t:h:ts S:'(::'!)) 

('!'~"~ck Con:::a~ nmf.-_'rjr~ !tydT...'oqe:1 (.'GnCt;:ntl·a.t.tC':l. 
(Less tt:a.ri (). :.~~t hy '".-0.1.) 

:1-;~"J LOads StCir·ted o..t· 'r'ci.Pt)t:~d ::"':' t:h.i.s Be·::!!)) 

CLpck if. ?j\B fans arE" -:;'ul':nin.Q. t-~o 

jP~3 Fatl 31. start:ed., 

500 

Bus ~~;.. 1 Bu;:,i. :;:'::1./ fj.U.~:i (i\ 

i: .~ f..l.,;"iLJ.O;i S1J'p LCi:i":.L i Si.:er),'TcJ"r.:;:-:;1 S[ep/T')~:dl. i 
LUiid {~;':'d": 1 Lo,:'j(~ ,k\"lj LC,<·..ic1' ~ 1<.:\'1) t 

!·'~a:ll'.l':.""} 

. L' 

1.::: 02. G 

.~ r: .. ; .... 

" N.//l oj. 
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SMA AL- ilk-AS LOCA

Re-I~ocla D.'tz!2,

.......... ÷.

pi~ ;1,

S o Le;;1t 31 C', . -:

FH Rt IN~taIaI& 'D Es.a.a )j

Um Iý '

N iT~t oD £L c- Ta I 22 o i r03 p

t; G QIE'* 17 1.' C,

S * T ' D -a6 3 k(0

al ads sta _.1,j i .e -iece~

tlo . t e.Ž0 n T c. oOl .

7.Cý,, 3 ((1 Gya trCa tDo Pon2tC1003 C

Uate iired t.,ri 1 13217. 131S (0(1 Bus

rrej sl7 staus

DeV OLDOUI •5t0

a U ý131

M ci. - ua

N a f i u

t'erz IQ a I

Ml cl.ý 1 1 ct

3 4 5'.

.. .

4ZO 0

..

.3

(317)1 ~ ~ ' C~d )2 . Iiaod ( kýi)

•"N A

16 z:.

IX

.... ......

N A

p

Ni A

H A
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SMALL aREA~ L0CA 

r;ti,l""f·r. Ei.i·;C '·~-·:.ln.n~:'L FhrJ~j. (F6tti', iJ.::(~ l":ur~l-,.':.l"i~_;.' 

(No LeJ·:.icS Stal·ted or 'll ipped .:-;.t l"ti.!.S st(;~P) 

STAP.T &"·-:..C ;..:::.nd ~:;'fOP f)";':" Cl"i ~ i:'; .. u q,'s :r f 
4S0V ~uses ar~ ljOW~red f~om Offs'it0 

(Pt:mp 31 stopped.) 

{Ho Loads S~arte(l or Tyirp~d 
Shu~duwn ?t~s~uri.~er tie~ters. 

{i·117:d~_e.~-[,; n' deen,:::'!~q:i.~:c!d.} 

-lH 

iCC:'~'~) ::!"i .st~t·\:~d O~l j 1.9!l~ .. CSt . .l.(1fjCi.:.::d 3u;":). 
sur::--: .3'1. St.6ft(.:"!d 0:'\ ori.~-:/ a'_'ai.·la.blt:~ :S·jb.} 

{Nu j.,c)a~s Started or Tcipped at t~liH seep! 
F:>:("tJ.uat :Lou4 t.C.cn pi -.:tnt s::atu~;. 

If'or bd ancing of loads on EDGs. 
NES~'lF' 3 i.s s('oppf~d due: ;-~E.:)' .. n:) 3.1 
started as pe~' FOLDOUT page.} 

~l:i.(; :.~A t Hi .. ;.O.~ :~/~/~;;li 1.:tlS (;.\ 
... !.i.-::·i,.:;t.: ()n (S'I":,,-,'P Lc-i:":(,':/ i Sr.:,cf.J· '~otd.L I !·;t\'~~lj/"l'Ot:.6 ~ 

! L(;r.Hl {K\':J! LOi:td (k~'j") L(iac1 (k r;}) 

: 'J, }. 

" ?, '.: .~ N.'A 

1 .. , (! 

." i-;/ A 

N / j\ 
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SMALL BREAK LOCA

437

1950 KII ýý,,WI -V'

WIC..

. 202•1,1 16 - _ e.• . . ... ... . .,=.- :

'•4,0"

.. ........................ ..... .3. . ............ .... 2 3 50

1950
...... .. .. .. . . . :........ 5 •

1153 1165
".-1150

†*750

. ...... .350

Buis 55A LOOP Loading s

1.ý2350

.... . ... . .... . . .... .. ... . .! . . . . . .. . 7 5

.... 1.... 50

1550

1150

750

350

:Sus2A/A LOP Wdi 50

---2350

1950. .... . . . . .. . ............. . : ... . . . ..... ! .. . .

1550

. . .. .... !• !.1 15 0

........ ! • 750

K

w

1 , -70Klowývt imi

Bu's 6A Not Available

0

3 5 7 9

350

fOjs MAILOOP Wadh0A
_____ __- 50

25 27 29 31 33 3511 13 15 17 19
EOP Step

21 23

(10151 Page 13 of 5oo

. 1.~~.(.1. .t<!!.¢.'vvaB .I·,.((l!f! 
~.?~~ .. Nf¢.:~y~~t .t)~~i1 

3 5 7 9 

SMALL BREAK LOCA 

'Bus6AN6t 'Available 

11 13 15 17 19 21 23 25 
EOP Step 

(1015] Page of 5co 

.. 15J;';' ... 

27 29 

.... ····,2350 

.:.116L", ,;." L1150 
.?M5,.· .... 

7SO 

3SO 

Bus 5A LOOP loading :" -SO 

:-2350 

:1950 

11 SO 

750 

350 

,~~~3A ~QQP lQildirl9 i -SO 

~'2350 

31 

'1950 

1550 

:,1150 

750 

3SO 

liM; §Aj.,QQP Loadhl5l; -50 

33 35 

K 

1) 

w 
a 
t 
t 



IP3-CALC-ED-00207 Rev. t

I'..

Small Break LOCA
Buses 2A/3A Tied Together, Bus 6A Not Available
Loss of off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING

AFWP 31
CCWP 31
CHARGING PUMP 31
ESWP 34
ESWP 35
FCU 31
FCU 32
FCU 33
FCU 34
MCC 34: TURBINE TURNING GEAR
MCC 36A. AUTO
MCC 36C: AUTO
MCC 36E: AUTO
MCC 39: SPENT FUEL COOLING PUMP 31
MCC RESET (SA) AS PER SOP-EL-1 5
MCCS RESET (2A/3A) AS PER SOP-EL-15
NESWP 31
PAB FAN 31
RHR PUMP 31

Page J3$of •00

EDG 31
EDG 33
EDG 33
EDG 33
EDG 31
EDG 33
EDG 31
EDG 33
EDG 31
EDG 31
EDG 33
EDG 31
EDG 33
EDG 32
EDG 33
EDG 31
EDG 33
EDG 31
EDG 31

Small Break LOCA 
Buses 2A/3A ned Together, Bus SA Not Available 
Loss ot off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP 31 
CCWP31 
CHARGING PUMP 31 
ESWP34 
ESWP 35 
FCU31 
FCU 32 
FCU33 
FCU34 
MCC 34: TURBINE TURNING GEAR 
MeC 36A: AUTO 
MeC 36C: AUTO 
MCC 36E: AUTO 
MCC 39: SPENT FUEL COOLING PUMP 31 
MCC RESET (SA) AS PER SOP-EL-15 
MCCS RESET (2A/3A) AS PER SOP-EL-15 
NESWP31 
PAS FAN 31 
RHRPUMP 31 

Page J.34.0f ~O 

IP3-CALC-ED-00207 Rev. ~ 

POWER FROM EPG 

EDG31 
EDG33 
EDG33 
EDG33 
EDG31 
EDG33 
EOG 31 
EDG33 
EDG31 
EDG31 
EDG33 
EOG31 
EDG33 
EDG 32 
EDG33 
EDG31 
EDG33 
EDG31 
EDG31 



Nm 71 PME Bom

Ve s o 3.1

-- ---------- -- ' --- I-

oseLOADc LESTe TRACKis NAN.15 : 121

(10151 page %Q

J.~)~i'} ~(c·r<:Y. r·()l/. ~::.~'), .:"~U"j··!i(·::F~! 'TY 
£:~'l;:::':\(;ELC"[ (J PEr-~.j~.·l.' I ~ .. ;(; jYf~UC~~D1) l J :~:~:) 

R.c-pc:ct: ~1ci!i': DatE' ~ i\;lqust ~~~. :.eu 
;:>r-~"h..li: fJr:.:int 7jJfif~ ; 3:':;·2 r..:M 

1750 K~ Overload Su~~ary 

:3'..1::,0 SA t~ot ,<~.~r.il."ld,ble 

SHil::'1."U .. 2!i.t:j- :.).i!:,iSC·!" (;e-r::.ec<.i.:.or Jl o:-~ Bil;:"; ;::;:,,/3;. is belo~.:-; ~.11".:! 1 ?S!) r:h! .t·atiriq 
,Eru:.'!.·gt-'..'iH.>r' D).I.?:sel (;<2nf!:t·~t(Jr 32 ()l~ Bus Gii. is bl2:.I.o\,; ~-.he 17:1(l k~·.J !.~t;n: lL~! 

aUG 5~ ~0t Available 
l:':;(\t.=:rS;,:::1C,/ D.iQ~el. G(" ::'l"a:'_u~: )1 on BL~S 2.>\/3.;; .is belo~"," :-,.:}-;e J..":J'::,:. kl-'J" Y·;:;!:.::':·;;;; 

Er.!(:.>rgc-tlcy D:ie:;")('.'J C£.'Li;:;t",:ito,:' ""~2 or: R;'i:' En is he 1. 0' .. ; tL."~ 1. 3 Si':· k~: ... ' !"'·a:: . .'; t':t;, 
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Bt•L RLAK LJICAA

e-.or L o C- o el, -T.2Sa!tAa, i .SA-•I oL
e.p 121!, 0 ) t'tsC 3(o (,'

--- -- -- -- -- 1

t(&(5 (ALA! I OCt30 (kIll

AtL<O
N/A

.; - f

R- P s ý: 1 J2 (:t:5i rI C S p e s.s'v ..... um)ý ý

[+~~~~ ~~ 3.' .1 •1] i2

vO 1 .- ý; t.' flI'.. )p, .ii 1 2!ILII

CýIc Ti z ' ArtG tl )re[( A Su ': S2 i.1)

3 s at IF, f11 a, F 14.1 5 e L l'.S .

-f u F i i e a e 1t o 4 !V L3) Ij

A. :.I are on I, Fjit- S SAY

L( o aO azd . ;t t 4z a L i.ad at thi s s t(:)

-NA .A- f - A 2 .5 St (•A-; a C> If ,• r•d .3 i

zz f. R{i}:( D i. p J 3 s F, a o c' r. I•i i.', s;,ht e; :

N-d .' Bus.

.oaIis 2 tRatt Ated Y: V T T i s

Sc ode 5: ttAso itted attiz Tr 4 te

Au t-i"

N iA

A; Ji t4 Aý

1.... .. . .4

Load(W

---------

I 1

0.I 2• D,i

'I' 'I ' '

1' A
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}~U .. 1. -:~ 

r.:" <,"-';; 

(:. 

?~;i=<: pL.i.npS ]j ... inc] 3::! (:r,·i.Ili f.lCi.';>', F.es pri2:-'~:~~ > ~~.~':::.) 

{:~U \/er.i.fics tll;')'\: pumc;s ;:-.. :::.;: i:i.:~r[liTiq.} 

;-1.~·· i 1.20 -;.J ~~;:~ !L:·~J 

r: '::,.! :.< 1. { l-:(1. ~ 

(:-!-:EC'~. ~, Of£sil~t:; po';,'ec is <:~··l';::1..i.la')3e LO G i~8;),"': Bus 
1:::., ':-.>t.6.rt. ~.t l • .:~a.st:. one CC~·{t'. 

[i; 1. J. 8:";~.;i.:S are !)0'II'ler2c! f J"Gif, SDGs.) 

~.: ~< 1"":._ O::lra 

. :. .. :;.~ c.han 
C::Ht1.:~C;I<n(-; l.")'.I:llr' ~ f pcr, P!:l:~SSU!-f:~' 

J~;r.) i.):.;,~q and C'::'U :i.s a'~"'d.i..l.~bl(: . 
{CI-:.~H(~rNG f.>ump 33 st2.:.:r.·\ .. eCl C,jj l.i,~jh~:es:.. 

J t)h.d(-:I.i tillS.) 

SMALL 9R~AK LOCA EVENT IDENTIFiED ,~~ 

__ ,. ____ .. , .. ~_,_._"j.y EX!'r TO E'-I. 
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,,A{, R2/Ak5 L.CA.

*O . l.aaa ds>;.'- Sta ep lPicsac rip t: aiLo

L op "C.! c mp i

-iri, ols Saaarra orriaped ai-s

-2C~ Ca/e :c aeset-.-SI.

+i + 'a'

-Cane iuasiUiJ ACr r. A Rrtatca
.sitSC ac<<i.rt'O~ tfor int 0CC. 'rser:

(N -ous Sr-.a oc ipaL'ai st-clah s scarA)

C i c ase CSAs ca, e so

IS ray n<; a ca e Nc. o p u ips aaaa air 1rua .t

[[Irahiris Satart edra "+,':-prar d aS ti..as sta;d }

a R.IR p-.lmpS I pressu'Iare a.sa> a a
0I~l a ,) (•s t i-a stat i t o ' tarca' Lasa tia aa

pA _ p i,'+•s ,,oý )ped.

(Na - Lads St.rcar', ,r Tr-ipper) art this, st-epa

5'ar e alreadyreset.)

(N` i a itarc.ec car o?,ipped ac thais s-ep
[Sto:) R}{R pu.-p~s if p i:ss ,:e ,i0. 3
I) JRaJ iasarai-) ca.e attic d sr ptopp d.]

i(o ,odsStrate ccca ca r ipapeda aaa h s .+•p

s, a-ca.n t al'Su0ci;o05a

llaxaac) a d ( ) od kW o kw {

'a.ua, I ' '' A 'a''•O .0

. . ........ . ...... . .. .a

i iA S 451. i '2 .1

t i/A at a5iir a .1560..1

So~ al * /A a ".. a ru a

-------------- -..---
a- A . .1

................. .. .. . ~. ... . ....... ...... .... ... . .. .. . . ... ..... ..

n a a

*~~~ ~ -2/A 7 E425 .7,

n-sua U A I 0

a ---- i. -
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F.O 
:~; t f~p 

I 
ll..u.;:::.(~i'·':J S:ep ;-.h~sc.t.i.pt..io:n. 

ii,jr) .:-")c1.':-:> St,:.l.·r::::.ed 02' Tripped Cit· t:his ~:;r.:epJ 

RBSB~' MCCB ~~ pel' SOI~-EL.-·i5_ 

I NCCr; i:i:r.·e :r::fJSet .. ) 

ES7hBL1SH 111srr'u~el~t Ai.~ to COllt~inffie!'lt 

(·l;(;a.C: dCCOL:r1C(:'d fox: iTt ~'lC(~ l'!:':;;"dt,) 

(no Ldad.s Scar:t.E'[:l or 'j'.Lippi.;{'! a:: this S1:.f:';:p) 

S ;::a·::.'t one Cn)"RG=' FIG rHETI!j. 

(Ro Leads Sta~ted O! 1'ripped at t]lig st~vJ 

Chcc'k i.:: CSPs CuB bt~ s;::.opp .. :~d_ 
{Spcay not Elc:t"Uat£~(L !"·JG PUlHPS iiT':;:: y·un.n:i 1":9. } 

:.h:l.:" ~.;t..i·:'P} 

S::0~ RllR p~~ps if pressur'e is > 32S 
.;).nd r)~:ess~!:e i.s Sl.{.lb.~.c! ux" .i.::·lC'r\~';.l.~;.:.;\~i. 

(All pumps stopped.) 

··1.17 :: . .::1' 

SKI? TO SS-i-2 ?~. 

{~JG I~oads Starced or Tr'ipped Oi this s~e~)J 

P.e~-'''2r_ NCCS. 
(MCCs ~r'e already r~set.) 

(f'.i..:-; LOE(a~:i St8!.-l:.(,:('1 01.' 'l··!:·..i.pped at (:rii.:-~; s\,.t'!P; 

St.()!) E!:t\. PUE!PS Lf rJY'!~l3~-)~.it:i2 ,is 3~:5. 

!J; . .i..:'-j "'":.J;.. BU5~ :U ... / ~i\ I Ht!!.) 6i\ 
Ir',lt.~.iiJt:~L·n Step l.o.;td.' Ster.J,.'''''l'O[(l:~ lsr,t::}:.}/'T"OU·ll 

Load tk~) i.oad ikW~! !~oad (k~) 

.1 56(;-. J 

Hdr."!U':.';·l 

11.0 

.J J··;'S, I 
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Haepart Date Aqn.Xtt'' 2.1 3

Bus1 5A' 31M1.IBu 6
ni 'a ., on stitan iaan Stca3~l*1! I' p 1

,; ý ~ i l ý , ! ,J

So up .j1

Number

n,'ai i.11 1: t v, ,31 p c s

St r;V , t 1V rAS 'Vi-RtS i VAAUE k rs. 00a C ',e, ''s' t

00 a'.Ia Star r 1i e Aa a t tis ate!.)

.1 one S'i (.11 *;3 P

(S um ,ýso'r3'(1i11 a-' tet oaded Fins.

[3HAC-$N pump 33 istu.nng ie

L,01.,'-i-e pwe -- 6 nava e t a 1 0 u

Výt.at ., lea's'''1 on 'r.s*3' .: t111Do an

11... -Ds ifr desiredi.

Ma Lwd Swrmdor Tr 'VOe~ at tNis1 step)3
ICETERMI-? if, a-'S~ Can Bie Plarce in Servi t,

-a-S u:, ,15 44 3.1

not sazed.

1333 33 vh v3a p

Emma!

ma"al

manual

ma"a L

ma:W&

mawai

----- --.. .--

WIA

(!A 6 4-$ 0

L

loci1. 11

3'i ý!. 1,

C, - CJ

:13, 7

lusn

..........

1"Z4

o o-,(A cs .St a 1.(2 e'.11 u 1433 .3123 p 'IV e t 1l1.. s-t e

if A?) ta.13s3, 138 j.2nsj13. "N3(o

PA- F, 32' s t a:::: e,.h o It,: 5t . oack. D' 1. . .iar.

[10151 page I 3;,b of S.Co

::i, ;:'fJ 

Nur;:::>!:;:::: 

1') 

,- ~.~ i 

.. ::,,:: 

: ;, I ..•.. ~ t.: 

.... :-

:.; ~ •. ., .:~ '~, 0 

(No L~)ads Started or ~'~ipped at this step) 
St8iJ orle sr pu~p. 

fSl VUlt'.p 3? ~~coppc.~d [rOI'a hcct\'iest j.oa.ded 8HS. 

ChARGE·Ie pump 33 i 5 :nj.nn:~.:-i.g." 

CitEC~ i.E Offsite power i0 avaiial)le to a dSOV Bus 
tu ~t:0rt ae least o~e X~S~P. 
~j'iF:)V,rp J~~ st:ar:t.cd or: .l l.9"Ll:est: l.oaut':::il Ul.:~·).) 

Rner'l~ize at least o~e Pr2~sllL iL~L HeDt~l' Gr'ollp 
d~ pel' SOF)-EL-15. 
\ :.;:ll(~<cqi zed Pt"E::.s5!1I~ i Z(-'.!!:· Ee·;::,t e.:. Cro'up :.~ :',: 

0:1 liglltesl toade~ Bus.) 
·r'l () 1 
'srop "i of. 3 
(ESWP~"'; 3S dnd 3t~ ;1::'(-;: -f 1lnrr!:!lg.} 

:;1:'..1 t 1!c)1.'lttl [·hH.0r-6.·ci ven ;'.F~·;!?s if des i ~~ed . 

at: t.rlis st(::pi rl~o Loads Scarted or 
OETf::Kt,rI~iE .T f [d-ER St"stem Be Place In Service. 
a, Res hot leg t~m~8ratu~e ~r0 
a. ReS J)ressu~e > 400 psig. 
{RHR not star~ed.) 

(NO Leads St~rred o.~ 7Y'ipped at tl1is step) 
Ch(-:ck Con.: ... t.:l.lWn.:'n!: r!yd~C)qE'rl c'c:-':'Cf2:nCtClt.:i.OTl.. 

{No [,(lads Sta~ced or l't'i0ped ~(t!lis step) 
C~'~.~~(~k ,Li' Pi ... B .tEjl~S al:'t,~ 1"i1:"·I1.n\i. No 
{j-';\B Fa;"l .3~: :'Jta:::: f.~d G:: 1.:i ,.;htest ·:.ondE,'.d D: .. '':'::,} 
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:3> EC

I~(Crap !InCa sd.) .

p:OC~s t.
7 3

.WS! IM 1S or 2W) aMG. Sv

S(iLo:ads spaz . CCCI Or T1 r Q. de; aC51).t Wsse))

!S UC.'r -A aond DeC' Oiltts Ift

Usan ti s br iakec: ore vrt~ieeu.t~

---- --- --

N /A

N/ A 4

MCWA

-- N'

!* I A

Ni 16
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,'!!! ; ~:.' (:.: '-.::]..1 

"i ,:; 

:.1:".: -! 

.. :q 

i.:. 

1.,,..'.~~,·.1~r;q :3: ~~'P D(:f .• crir}t.i().t"l 

s~. :;i.l.;.: !.i:;,(~·l'"l: He r·s, r1(:,t. Pt.':~!lf.: .r.iJO·r .. e):~), p).,~n·lLiJ 

,t.:.:.:.-.'[' f)i.EI,p (At I .. 1. Glhh, sl~·J.Cl"oc·d ()r; !'!CC :3°lo). 

Stii.(t ~~;·L~:2c Tun,::.e·t Fans. IF,:':'II::; a!:·t~ ·f~1!111·~.n~·.l. i 

?~T·L?_N TO ES-·~ 0 2-:': .!~UD 1 .. (::01' THROUGf: 
~::EC'{_:ED~j~,!i ;JNTIL ReS TE1'iI;. lS < 20n Dt.~C;. 

{No L6ads Started or T~ipped at this stc0) 
STj.'..HT _:"C and S--;OP DC Gi 1 Pumps IE. 
48~V Buses are powered f!·om Offsite 
dnd tif.~o~breakes ,j,rE:,~ 0r1euo 
S~ayt Turb Tucrii~g Gear. (Gear s~Qrtcd.) 

Sr00 16st SI pump. (Pump 33 s~opped.) 

c··:,~, Loads Sr:dr·t:t2d (n: Tr.lr);y:::d .a:.:. t;:)s srl::T.rJ 
Slll~do~:~ Pressuri2~r HeaC0rs. 
{d(~~d,::er.-S .• deene::g.!l:"i<-!f;~t;) 

Df·:I::.:~!{t'.l:[;·.JE r i~ griFt S·y",:-;ti;.olT: CdH Be P"L;lCE:..' r;; Ser\::i.ce. 
t(:C>.ii·~ ~~:~: i."l.nd P.HH 3~.: sta:tt:t~(l on 

~.i.(.trlt.'_'~jt "Loi:lded LLl::';;t~;-;),} 

(~i() L.."_Jdds St.<H~;:t:-d or 'Lr.i.ppe{! \~t t.his step) 
S'·/a:':.a().;.::e .tonsJ, i:.eeTl p:inl:C ,sf::di.:.ufi. 

i (N~ ~0~tiS Star~ed or 1'ripped ac ti1is step: 

Bns ~:;A i H·'J.f; ).,.\; ~~·A 1 Hu.s (:,.c .. 
:LEe; t i u t.:. 1 0:"; S::: ep L():3.lJ / ( ~.:;!: 1'::["1 .. '';'01· '::j L ! ,t.::;t f:p/'i"'O f.: <.1 ·f j 

LO,:id (~:t-n ~ LOdd l kSr,;j i l,oad (k:t:.:) 1 

~j . U 

u:;·j :.~.:.:: 

-.3"27.2 

~. 31 C 0 () 

D.C: 

.i ~'16. (j 

Ci.n 

, , ~: 

16.3:.: 01 

0.0 

.1 (j 1. .'J .2 1632.1 
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SMALL BREAK LOCA

I0IS Ik'&sa!Ur

I',E0 Kiowvattmf

B us 5A Not Avail a b le

0

16.

17610 16 Kiija Urml

15816
I404

.. .. .. 6.. .

.. ... ....... .

-2350

1950

-1550

1150

750

350

S wý 5A WOPl'>LOning

i-2350

. .. . ...... 1950

-1550

750

-350

Bus 2A/3A LOa-OPLpIM-d 50

.. ... ...... . .;-2350

1. 1950

. . ..... ........ .... i s

I-' -1550

1150

-750

350

us -• :AOOP Ladina-

27 29 31 33 35

K

0

a

-i . .

3 5 7 9 11 13 15 17 19
Eop step

21 23 25

[1015] Pacge iqO of

SMALL BREAK LOCA 

1950 KilOwan Urn:! 

r:.::.::!.?'i9:~~~~;;~~.·.~~~~~. 

············Bus5A· NbfAvai labl$ ......._ 
. '. ~ . 

15fi4' ... ····;.~i··· .-.",.,,,,,.,,.,.,,>,._. 

. ~ 

3 5 7 9 11 13 15 17 19 21 23 25 27 
EOPStep 
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············-··1·(~)(} 

29 

... _ .. --_., -2350 

[··19SO 

'-15SO 

t ,1SO 

, 
. i·- 7SO 

3SO 

-,-Sw"?A; !.9Of-!.on9i!!Sl -so 

j-23SO 

[19SO 

................. 

~·:Nt'i.····· 
'--15SO 

:11SO 

[ 
1- 750 

3SO 

61ls lMA LOOP Loqding i -SO 

31 

~-23SO 

I 
[19SO 

'" 1 

.. !-15SO 

1150 

7SO 

3SO 

Sus 6/'<l.ooP t.o~9Ing :. -50 

33 35 

K 
I 
I 
o 
w 
a 
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Small Break LOCA
Buses 2A/3A Tied Together, Bus 5A Not Available
Loss of off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWE FROM

AFWP 31 EDG 31
AFWP 33 EDG 32
CHARGING PUMP 33 EDG 32
CCWP 32 EDG 31
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 32 EDG 31
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 37: BAST HEATER (TANK #1) EDG 32
MCC 37: BAST HEATER (TANK #2) EDG 32
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 37: PW MU PUMP EDG 32
MCC 37: SPENT FUEL COOLING PUMP 31 EDG 32
MCCS RESET (2A/3A) AS PER SOP-EL-1 5 EDG 31
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 32 EDG 31
PAB FAN 32 EDG 32
RHR PUMP 32 EDG 32

Page L* of 5 0

t-

Small Break LOCA 
Buses 2N3A Tied Together. Bus SA Not Available 
Loss of off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP 31 
AFWP33 
CHARGING PUMP 33 
CCWP32 
ESWP35 
ESWP36 
FCU32 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 368: AUTO 
MCC 36C: AUTO 
MCC 360: AUTO 
MCC 37: BAST HEATER (TANK #1) 
MCC 37: BAST HEATER (TANK #2) 
MCC 37: PENT. BLOWER (#1) 
MCC 37: PENT. BLOWER (#2) 
MCC 37: PW MU PUMP 
MCC 37: SPENT FUEL COOLING PUMP 31 
MCCS RESET (2AI3A) AS PER SOF'-EL-15 
MCCS RESET (6A) AS PER SOP-EL-15 
NESWP32 
PAS FAN 32 
RHRPUMP32 

Page ~ of .2.QO 

IP3-CALC-EO-OO207 Rev.!> 

PQWER FROM EOG 

EOG31 
EOG32 
EOG32 
EOG31 
EOG31 
EDG32 
EDG31 
EDG31 
EDG32 
EDG31 
EDG32 
EOG31 
EDG32 
EDG32 
EDG32 
EOG32 
EOG32 
EDG32 
EDG32 
EDG31 
EDG32 
EDG31 
EOG32 
EOG32 



Y,~ IR K 0 4(

E : v T PR

E.i iAQ ' AG F- S

B ' (O li R At AT3

es'- 4,e .. ........

Busi *, c n~o C O 'iSc No t z cia-- ilab

t: c e rc 1)J e.3 eI C-e eFi z. c Buls -' * o c i; , s
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\lp.:rs.i.Gli. .1., j 

LP2-C~LC-frD-DC20? REV ~ 

Ee;;o:r:!: Pr.l.nt f)ar:E: : AL.:Y:"lS;: 2::;, ~~i)0::J 
R(::-pu"rt P.~:·,tnt ··~'i.~:·le : 3:5;·: P;:i 

1.4')1. i) 

2:r:(!!·9<2n..::'/ 0:1.02$':;121. Genp.l:f.il:0r 33 or: 13t":'s Srl.. .i.f.:i h(::!.1.o~"l tlv,.;: J.7.~;f) Jd'! rd: ~lj~! 
Bus 2'-::~ a·ncl/o;,' ~~J:... Hu:. A·'la.i.:~i1blf.;~ 

Etll':!i:ge!:c~/ D.ie;se1. GE'nen:i1"':'o.~. ?,2 ():i 'Bus 6t\ exceed.s the- 1750 k~": t"i;lL 1.r:9 tlt EOP st.~ps 

E:;'~l·gt:;:·lCY Diesl~.1 Gen8r:e,cor 33 on Bus 5~\ is l..H.,,:ln'.~l tl"~e I.j5G k\:J :rat ~1'r.,; 
Bt:s 2A and/or 3A ~~ot ~vbiiable 

~rr'i-:.!:·'Jl:~ncy D.i.~:?~~'"l G~~ .. n.:~rD.tOt- 22. 0!1 RUl: 6.:" is b~](;',,: tb~ 19S(l ;..::~,,; ~;·~~tin~~ 
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SNIALL BR, Ei.:
T m,: 5 2 P 1 *1

- ,ý Biis 3V.- .1ýn, t

Lod Strtl 3 iT.Irjad sC s~

1., c i. uI 3d. 33

Wt. 33
:21C fW tha 55p is rwwny5.5

Bus

i-t..

Amo"

it.t n :

431,2

0 n

--- --------
A

Lo~aas Struttodi or Tiet a55 tis SSOMi

EMS (34an36

MO vet ft> W~s cIthat s saeini

t'>av one CiNAWEN pumpS H}~t RCS P. esstwei

: sit, .:: 32$ psA C andl (CCW is avilable.~2

KHMMN pttsp Mi statm an Sc!es

SMIALL (155LO-CA EVEN-T ICENTI-iTFTEfl
TX LI' TO. _E-]

Mo L~twoas S':nr sd oxt srriye ati ithI. tsr Sip

116 .2

+ i

N, A

N/A

........ ........... .... ..

5 3Z

it . I

L I

(10253 Page A/3__ iot : C

r<:(; .. 2- -~, 

F·· .,-

,. ~:) CI ~ ~.: .. :. .:. ~:. ~j ~ 6 CJ 

~:;:i: j.;'· .. 1.Hl;:}!:) 31 <'HH.:.i <3 
r·u~H l'Ufitp 32 (aii.u.i. "f.l.<YI/, ioU,'S p!'(~;:~~i'; ;;. .·~;~';l 

{PO \·e·r.~t·Le.s r~hat. pUli,p::~ al'\~-:I l'::HHllr;g. i 

{F.-·D-9 T;/t;~.!.·.ifj.es trlot:. SrJI:D~/ is n(jt t-E~qll.i.::.:(;(!.} 

to s!:.<:lrr: cit l.e.:lst one CC1~}.e. 

\_~.:L!. D!.~ses a.r.-,~ pO\\;8red f'CCiIi EDG~.;.} 

{'~0 Loads Started 01' Tripped at tt!is step) 
ESWPs (34 and 36) 
{R.O ',/,~::-j f i e~) that.: p~Jii\pS ar •. ~~ 1 :ll";il.}.ng.} 

5~:;;q .. t c)ne Ct-{f\HGn·IG pum~l i E Res P! .. ~:s::;u~~e 

:is > tha~ 325 psig arld CCW is aVdi15ble. 
lCHA~GIMG pll!np )j starLed O~\ ligj]~cst 

!,·;.:i:.!cc'i 8tH:») 

(NO Loads St~(ted or Tripped at this sc:ep) 

{lOl5} Page /if~ of 

nilS ~~J-i 3;-. i n\.l~> ~.;i\ 

J.l.1.it:.:dtjOCl i~~i:~ .. .'rl Ln,:' .~irCl)·i fc)r:.-i"j 1 Sr.:C'PiTot::;:'.L 

1 i l..! . '~J 

} i ~; . (I 

l).:. 

;:'.'..1 ~:. \..) 

11"16.2 
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.. ........ ... ........
.... ..... ..

C,0( 1A 1 t~l

o :1- P. 0A -; I e (oA)

I M uds (Swt It w (;r'I' an-- thils step)

Pws ar cae-,

ota 'P~q-e "k '-ti s zIep)

S'ric it12 sc'ýni.0 '''tc- 4pr6

Lc-d ta~rel or '.vipupeCI at, th: .i 5? s 21);

Sunp ~ ~ ~ [105 RH u fpesuei 2

EMT TO ~ '1)11 1. 2 1.

Report Date Naust 2ý2H9 Mme 3:52 PM ilk!

(4. p c, zýa o' u C.- 1) o a
U"d AM Lwd AM 1 Lmd

..... ........... ..... ...... ... ........

---- ------

NIA 24.8

i 2 141. 9

lei 12 3.,

12 0.' 0 Y! 'A 4 1 '3 - 9

'Aa 1 ý u a L
--------- -- - -- ---

12, Cl 0, . .. . 4

12 0

-----------------

Manual

Manual

2 u WA

12 3i 7 . "

ji :
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(Nu L~~ds Stdr'Led Gr' '~ripped U~ t!lis ste~} 
RRS~T ~!CCs ~s per SOr)-~r;-15. 

(MCCs ace ~esct.) 

{r;o .i,,(',3,({:::; .(:t.dr~c(-!d or '1'1'ipP('(1 oi: this st:(:~!:») 

SLal' t· (,nt;;' C:'ii"\FCI LIe rH~l~lp. 

(140 LQads St~rteci or Tr'ii)p~d 0: this s~ep) 
Cr~eck if CSf'B ca~·~ [;.8 st OP1>:: ~'3. 
{Sp~2y !"'.:.ot act:1l2:.i:ed. Uo Pdi,PS bL'e .t-f...lnnin~~. j 

(No Loads Started or T!'ippeti at t!lis sEep) 
St!jP RHR pumps if prc~sure is > 325 
a~cl prE::"''>$t;y:<: 1.8 :i.";t:<:::.:.::l.~;; Ol-· 1 ;lcredsill~;, 

StOP :{[:r'" pu::nps .i C pl.'ess'lu:; if3 
{2HsJ. !'.Y.lm~)B a .. n~ ('11 rt;~;J(l:t' s r Gfjpl'~'d. ; 

jllIJ_ 
[1015J Page ~~ of 
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1. 4 1 '.:.9 

0.0 
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SNALL RSA3• LOC-A

fRepnsfr iarc Avyusrsss25,2009 7isra:3:2 P'H~

Bs-i s; 1 r. is,; Ž32,1./ :.k 5' ; s A

Lodss MI-/ Lesad (kQ- I - W!
!s.rop 31 p opwie tl a wts s Ow never so-

Mwacs Swra:: or~ Trippe at this5 4! 34

x`1 RST P'A SS 3R5C(PSCdi.E U ?''

3$Yeo .5.53.'5t. or Tr55 t is st p

we55( S.1 s0p32'5 I(,s 525 as s.sss As

is tc,£. a 48 Vu'; 54'.

MEP 3 waw onN4.5 Ag a loaded u-)

lasa~e parSU"sp5

'
4 -

s'' ~ ~ ~ Coito G55 -55 ~ ' 5£" - '0.(nroup

1:'' "L 5 t 'sL 0-2at c ,-F,1s

IKUP~~~~~~~~ L f552% s0 m 3 r rnn

N*,ctx-ci~ven f l s-red.

C.t ava. Labe4(5 P1' rrns;;ss rw.5555

'45. Lw 4s 444w ors Tri' e an
1 

this( step)U 5.

N!! ;', HR an B ]' sS&'P:Iv

In.RC ht'' le s'' ra ur are45 >'5 350 Deg-.

Isi' r' t c t
-. >-N ±. 1,id Statre or' Trippedr ac is t

if45 funsiil. NcU.

m'anual0. C

Nwwa-

I 12.5

------- ------- -i

-'202.0

NYA

N/ A

A

UA

N/A

1., ýi A

WA

NZ A

9

1 3

Stat a S AST 833.5 , Hiot i5's Bkwem c': PaM-U,
IMPpsp() 1 £5515 " s~a s am d on MC 37.). 5 ,

I tirLieu Tunnr~el Fwans Fars are5 rans g

'-6S 63. ,66 6s-A2r0

[10151 Page / of 5'Q

H~s ~A I 8GS 2A/3A 8~s (A 
;!·:ic~ .• j.t..}O.:' ~:~~~l-:'~P L.Cii)d i ISLic!~>;T('1::<;,l Si:.·er},'·;'("~::.,.:t.l 

Load f ki.'f:\! LObd {k.~.J) L;Cdd (~Vl} 
'-'--- -.,~.---~.~---_ •. , ----•• -.-.---.--.~-- ~-,~ -.--.- •.•• -~-- ... ~--------.. ---.-.-.~-~------.--~- .. ---.-, •• ---._.--'--"-'-' .j. --~-~.-- .----.... ----.--.• -.--.- l' -~------"- ---.-- -.--.-..... ----... 

l} "'I ~<S-l.2-·, 

~'. ' 

"';;:,;" 

.- ."} -.: . :~: 

!.>~ J., " -) C 

- 2'7·· ES-l.2-28c 

E{ler'q~ze at least 0ne P1'€ssu~izer Heate~ Group 
as par SOP-!~L-]5. 

(En.e~~g.i zed Press :..21' i ze:~ l-i0.:i t.l-::r COrl :.:rol. G·!.·OL!.p 

.::,nl:?1.'q i :~ed ,_ot; .l ~ 1]:: t>::S L 2.Dd(1E":·;..i Bus.) 
, l 
i'J 

Sl"l~": ;:d()'~'/n f';OCOl ~dr i '-'en .. \F~~JP;s i L ueS.l·.rt::,,"j. 

CEL.;s 2h/~~/\ not avaj Lat.d.e. Af~'!P 3,j "1:'f~::ncJi;ls !' . .i"flc:i.a9} 

(:'-';'0 Loads St.dI ted O~: "P!'-ipperJ ':i::: "Chis. s1:e.r)} 
LiE~';'2RI·L:r-.JE Tf RH.R. S-y"st.t..:·.m Can. !.~t~ P.;,,<1ced L'i Sel:-Jl.Ci;-~. 

ti. i::~CS h(i~". If?.'~ ~:en,p(;~r:<:'I.L!.l:i:;,:.~ &':1:".::) > j:~O Df::tJ. 
~. ReS Pl'ossllre > 40{) psiy. 
(:";;_E:~ .. ~iO~~ ~J t:';~I" t ~-:;·.d. ) 

St:ar'\':': B.'\ST Htr:s, Hot Pertt"_ Bl(h~.'et.-s. P~-ii.""~U, 

SFP 'pu::-:p (h11 joac"is ·s;.:,ar~;.e-d on HCC 37.). 
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Pep Lt D Zt, : A;i st r 25. 200 9 'i " : 3 ; .52 PM S16 1

A --
28

$ 012

!:O iloaind~g step D1"sc•:ip;tioni

STS
• *REt]PN O S *.2- AND 1.OC THROUC)?

I mo Loads Srar:d or TW- d at this step)R0- 27< j!TAR'!' AC aid SIO:.-(" D Oil Puous IL

1"oV om; me powam-d om O' si.e
iald te-b:eker <•:eopen.

jSta.' t h 'b urn.nqg teat . (Bus 2A. IA unaj.o i.l.be..
.o 2.,s tit.,.eted or Tripped a: this suep)

tp :at: Si pnup. (Prop 21 stopI.petd.)

S{* ETURNE 'PO ES -i,{2

Loads Starred r Trcped at this step)

•Shu t dowr% P _ess -u -: er Ileateros.
,-'O 0',:-• - t-eerle.tgondetI.

SDTiRI~fNE: If H Soyste: C,•.'2 PL;la:::'.d 1!: Ser: ice.
iW{CWP A] suar!ed on li~ghtest loaded Bu.,s.

'RSR 32 star.ed on only1.:.y available Bus.)

--- ]Start one HT Recotnine if necessaary.

to Loads Started oa Tripped at this st:ep)
:" .0 long term: p].-ant status.

1, balanlimnq oat loads on 5D(10,

jIESWI, 2 .-s saopped and. N5.5E51 "1
i strtetd as per .'CLDOUT page.
i 84 6

S, t i -' a ]

aBus 5A ; -a-m 2MAi3A Bus• 6A

11ep Load. Itepoiota]. Slot .. Oto21
W.oad I kW) Ltja0 1 -t) I toad I k'N)

Mwwal0'.

.' D 11 A 'J .03

A.8 1 U . r,.
IU

S 74.8 i3 - ,:~ • '7 .6

0.0 i w NiA -277.0

.]0M .Y NIA 1" AY"+.

I

ii
0i
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SMALL BREAK 1.0CA 

'lniri'~'ltio~'; S':.:EP L()~'i(i; ~ Sr.epfToLaJ. f Stc;")/i'ocal 
Loa.d ~ kt··n LO-2lc: {k~~n! Loc).d i kiti) I 

_._-- '~'-'-'--'~~'-~----'----".----~.-'----... -------.. --~--"-'.~.- .. --~------------"-"-~' ----.--~--..--.-- ~~.------------- t --- •. -.-.~--.~ -.--.--~-.--. I 

RO~·I···27(: 

:"-:00 DEC. 

(tio Load;?; Start:.(~d Cd- Tr; pped Ht~ ~:h.is. step) 
~3TA.t~·:.·· lie and S'J.'OP DC 011. Pi,;X:1P,s 1.1: 
iB0V B~Sf~H a~e powe~ed fro~ Offsice 
'-:.lr~,J tie·~br:ea.ker.s 6 .. !~~ op(~n. 

,':::it.d-~ .. t: T· ... lr:r: .. T~Il"nin<;1 qedJ.·. (.'i3un 2A/:~A ur:a:"}d.i.l'~h.le.) 

(No l;oads 5tilrLed ur Tripped a= this Reep) 
{P\J.'::~p ~~'.:. stop·ped.) 

.-"!. ;.: 

RETURN '(0 ES·-l.~~-:-~ 
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IP3-CALC-ED-00207 Rev. ?

Small Break LOCA
Buses 2A and / or 3A Not Available
Loss of off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWERFROM

AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
CCWP31 EDG 33
ESWP 34 EDG 33
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 33 EDG 33
FCU 35 EDG 32
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: BAST HEATER (TANK #1) EDG 32
MCC 37: BAST HEATER (TANK #2) EDG 32
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 37: PW MU PUMP EDG 32
MCC 37: SPENT FUEL COOLING PUMP 31 EDG 32
MCCS RESET (SA) AS PER SOP-EL-1 5 EDOG 33
MCCS RESET (6A) AS PER SOP-EL-1 5 EDG 32
NESWP 31 EDG 33
PAB FAN 32 EDG 32
RHR PUMP 32 EDG 32
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Small Break LOCA 
Buses 2A and I or 3A Not Available 
Loss of off-site Power 
Operating Load at the End of Scenario 

eQUIPMENT RUNNING 

AFWP33 
CHARGING PUMP 31 
CCWP31 
ESWP34 
ESWP36 
FCU31 
FCU33 
FCU35 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
MCC 37: BAST HEATER (TANK #1) 
MCC 37: BAST HEATER (TANK #2) 
MCC 37: PENT. BLOWER (#1) 
MCC 37: PENT. BLOWER (#2) 
MCC 37: PW MU PUMP 
MCC 37: SPENT FUEL COOLING PUMP 31 
MCCS RESET (SA) AS PER SOP-EL-15 
MCCS RESET (6A)AS PER SOP-EL-15 
NESWP 31 
PAB FAN 32 
RHR PUMP 32 

Page~of SOO 

IP3-CAlC-EO-OO207 Rev. " 

POWER FROM EPG 
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IP3-CALC-ED-00207 Rev. S•

Small Break LOCA (PH B)
Total MCC and Lighting Reset
Offsite Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWR FR

CCWP 32 2A
CCWP 33 6A
CRP 31 SA
CRP 32 6A
ESWP 35 3A
ESWP 36 6A
FCU 31 5A
FCU 32 '2A
FCU 33 SA
FCU 34 3A
FCU 35 SA
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO SA
MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
MCC 36E: AUTO SA
NESWP 31 SA
NESWP 32 2A
PAIS FAN 31 3A
SI PUMP 31 SA
SI PUMP 33 6A
TOTAL MCC & LIGHTING RESET (2A)
TOTAL MCC & LIGHTING RESET (3A)
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)
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Small Break LOCA (PH B) 
Total MCC and Lighting Reset 
Offsite Power Available 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

CCWP32 
CCWP33 
CRP31 
CRP32 
ESWP35 
ESWP36 
FCU31 
FCU32 
FCU33 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MeC 36A: AUTO 
MCC 368: AUTO 
MeC 36C: AUTO 
MCC 360: AUTO 
MeC 36E: AUTO 
NESWP31 
NESWP32 
PABFAN 31 
51 PUMP 31 
SIPUMP33 
TOTAL MCC & LIGHTING RESET (2A) 
TOTAL MCC & LIGHTING RESET (3A) 
TOTAL MCC & LIGHTING RESET (SA) 
TOTAL MCC & LIGHTlNG RESET (SA) 
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POWER FROM BUS 
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Small Break LOCA (PH B)
Buses 2A/3A Tied Together, Bus 6A Not Available
Offsite Power Available
Operating Load at the End of Scenario
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TOTAL MCCS & LIGHTING RESET BUS 5A
MCCS RESET (2A/3A) AS PER SOP-EL-15
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Small Break LOCA (PH B)
Buses 2A/3A Tied Togetter, Bus 5A Not Available
Offsite Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FR

CCWP 32 2A
CRP 32 6A
ESWP 35 3A
ESWP 36 6A
FCU 32 2A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 368: AUTO 6A
MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
NESWP 32 2A
NESWP 33 6A
PAB FAN 32 6A
S1 PUMP 32 2A
SI PUMP 33 6A
MCCS RESET (2A/3A) AS PER SOP-EL-1 5
TOTAL MCCS & LIGHTING RESET BUS SA
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Small Break LOCA (PH B) 
Buses 2Al3A Tied Together, Bus SA Not AvaiJable 
Offsite Power Available 
Operating Load at the End of Scenario 

eaUIPMENT RUNNING 

CCWP32 
CRP32 
ESWP35 
ESWP36 
FCU32 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 368: AUTO 
MCC 36C: AUTO 
MCC 360: AUTO 
NESWP32 
NESWP33 
PAB FAN 32 
SI PUMP 32 
SI PUMP 33 
MCCS RESET (2AJ3A) AS PER SOP-EL-15 
TOT At MCCS & LIGHTlNG RESET BUS SA 
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POWER FROM BUS 
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3A 
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3A 
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2A 
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2A 
6A 
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2A 
6A 



,iA N'" PR(

P' WO-R. C.' 1 P'N i~

Li i. '~~i i tj.4 C'V

¼?IAL

Re o ii, j 6, .,

,.,JC c1 -i t"' c,

IGsa SV i e o~ wi x n 0 A . -D Avis axi n

8-; A is luses-c), zhA,2c Ap:a:i~

(1015] page o 91-f SQ___

ELE(."fK.l..C!\L- LO.:\D1·NC SCENAHIO !'l/~N.:'\GE1·iE!·;·:i' S-{STr;:::--~ 

Ve r s i 0;; .1.. 1. 

1.OA~ I,IST '!'HACKING NUM8E!~ : I.C15 

Ht::::~)o:. t. :."r-"·i.r;t~ Di:."tt;;~ ; /".:!t:.H.!St.: :::C" :::(l~:") 

t<.i.:~.:)()J".-\: Pr.in l:, 'I'.l m (::0 : 3: ~\~; P!-1 

B;.;SI·:S ~~/>,. AND :~/<.. T I t::U "l'(J(;ETHER 
.~ .. ,.,,.. EU.':;) ;.' l~ /"·.t-1U/OH jA HOT A\tj:".t L;\BLE: 

~ ~~ OFF·SITI~ POI~EP AVAILABLE ,~* 

Ous SA = 2653.2 g,~s 2A!3A = • ~j!A Bus 6ft.. 

1J·;~s 5.~. ~.!:--' helo'. .. ::.bf! 32.[:;) ?mp ri':it.inq 
ELiS 21-'. o.rid/o.f" 3J.. NDt ;~'-"(1.i.lable 

B:J.H ':;-.\. i.:~) be ()'~i the ::~(d·.\(.; Anti) :ra.t.1.1": 
Bus 2A ~na 01· 3A No~ Availdble 

;:'~U:::3 f5;\. .i.s J)e Of,";" t,ht!! ~Jij(!(:, 1':.J.~.,;P l.'ut . .irlq 

{l015] Page J.]l_ of SOo 



- 4

') . 4Z 4.4>4 P4

.1444 s44 4944m442440

Cll e o R C S p4 2, 5

et'4nn nq g

vete ivs

i Rc 44? Plies

A) A. 5 o (

N4 A

3 S'4

44

A~ 4 8,4'29 2

........ ..I

jCY4. A

.44,447 42444445) 45 2 444424<4.4.

44442: (4'42*5443 444'" •K44444 4.474) . 4

531 311
4.444444 444 '"44444 474.' 4

ar .. onoC,1:ARGI Gp;:m.iti.1 RCS'444444•2

EN4 1'"45-!T4 It4f,") ' D 5 ~ rf TO h'ht-sr

ý:arr e l or- .4.~ ei.i 44t 4lh

1015] Page 18- of

~; t ~=::p 

'··""'c\X"· 

,~ . \ 

r:.o-.1 - ~:: 

FC:· '" i 

Bus 5A 8l!S ~A!jA Bl:S ~~ 
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2RC 1-:,pump 32'. 's
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M- iSop CsP :it n MW~ wre rt.nni! orv_
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i[3 FCUs a ce rumA, no.g CS Ps reawi n r:unniing.
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• ;mp 15- ,tat "IT •Cit 11-- .

Mas~~31 pstg s din -.
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punps, it I~CS pressure is > 325 

.~ir:d l!"~C'ssur-,;.} l.s s~::ab.1.f;~ 0':' i.:;'_~.!.'e":-js lnq. 
:p!'~~s~ye > 3~5 psig.) 

1 ... · 
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<:t. f:'CS preSSl.lLC~ is "It:.">sB I-.r!.::u; S(·~ pressure. 

"; 
.oj" 

Ini L ~.a.tc Perfo:~-·n\{:ln~-:f.:"": (it ';TIT' .. :'J::H.~~;2NT 1 

.Stop an.:; .r·utLl'~,:n9 CS';ln:9.i ng pumps dflCl PRZ,~~. fi'1"}~s. 

{On.:Ly pun\.9 .3.!.. 1.8 3-U!lIii.n~1 .. stGflped.) 
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;'·JSt,' ~-}"J·-3··0'lS .r-,S peR. SECT [O!'] 4.2.;::9 o.~ ,NSE, 
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+1.2 -c~, _. ··11 
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Small Break LOCA (PH B)
Buses 2A and / or 3A Not Available
Offsite Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM BUS

CCWP 33 6A
CRP 32 6A
ESWP 34 5A
ESWP 36 6A
FCU 31 SA
FCU 33 SA
FCU 35 6A
MCC 36A: AUTO SA
MCC 36B: AUTO 6A
MCC 36D: AUTO 6A
MCC 36E: AUTO SA
NESWP 31 5A
PAB FAN 32 6A
SI PUMP 31 5A
SI PUMP 33 6A
TOTAL MCCS & LIGHTING RESET BUS 5A SA
TOTAL MCCS & LIGHTING RESET BUS 6A 6A
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Buses 2A and I or 3A Not Available 
Offsite Power Available 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

CCWP33 
CRP32 
ESWP34 
ESWP36 
FCU31 
FCU33 
FCU35 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP31 
PAB FAN 32 
SI PUMP 31 
SI PUMP 33 
TOTAL MCCS & LIGHTING RESET BUS SA 
TOTAL MCCS & LIGHTING RESET BUS 6A 
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Small Break LOCA (PH B)
Buses 2A/3A Tied Together, All Busses Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING PWER FROh

CCWP 32 EDG 31
CCWP 33 EDG 32
CRP 32 EDG 32
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (SA) AS PER SOP-EL-i 5 EDG 33
MCCS RESET (6A) AS PER SOP-EL-IS EDG 32
NESWP 31 EDG 33
NESWP 32 EDG 31
PAB FAN 32 EDG 32
SI PUMP 31 EDG 33
SI PUMP 33 EDG 32
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EQUIPMENT RUNNING 
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MCC 360: AUTO 
MCC 36E: AUTO 
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MCCS RESET (6A) AS PER SOP-EL-15 
NESWP 31 
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51 PUMP 31 
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POWER FROM EOG 
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e1 ' 'l 52, a

'Bu!, 2'2;. I'(51tt A

H:)s iý A
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5 . V5.

1AtIC- SLsr 2tY :205 1

s~lini-~i S] rsats.:5t (32 and5 .33 1 2. auto st /140

Lssan iýisi A .g* ec rc SW! 75.2 WsWA isno

{''C to-ads Started or 3rsoaeo an. t:his steps)
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!:s" J ... ~ -;:j 

L~S- .1.. · .. 1 \ 

E.S··· j , _ .. :::. ,1 

!-:.o- .1- :;'0 CHEC~ if 0tfsice power i.s available LO a 4HGV Bus 
SC,l['t ~t least Ofl~ NESWP, 

(h1\"; 1..oa.ciS SCi.:t..t'Ct::d c,r '-r'ripp~:;li a, t!"li::; step) 
:::,TOP ~·l(~f: ()"t" D..!·l Vf:.'!l .... \\.1;( l 'L i.,.:.t.~:·y ~'r:--·~:d i:'UI~!PS; 

i:l. ;~C.s pre·s~.;u..!:·(;, i'!'; :Less t:!""ti;~TI SC j).:.·es!;;·u.{:f.~S. 

St.op An.'l "?_L':'U'l";:l r'9 Cha::'~9i::g P\Jn~ps. 

{(.liiI.'.l C!:a'rgin~l pl.l:r~p 32 is ·t:"u~~n.ing - stopped, j 

rl~~ ;)~-~·0·7~ AS PCR SECTIOtJ 4.2.20 of NSE, 
(;~le C~;iP 1:~.ir: t. .. i~flC; is :l(~..ss r:h<i<f:l ~~f.) i.!".Llltl.r.'~.~L'. 

Allg~ S1 Reci~c SW ~. 

h. PLACE 51 Recirc SW _ tl) ON, 
(N2S1;{P :.L~ 6.nd CC\'..fP 33 ;tur:.o stel.~:·ted., 

ALIGN S~ ~eci~c 5W 6 La Eead. 
S;·V r;. Lo He<.:.() !:l.l·ilCt.i.o:-L 1,~g~1t is .r..r'r. 

(Nee aj.r~ady res~t.J 

(l10 Loads Srarced or Tt'ipped I:.h:is step) 

]:nit·i.at·io~! IStep LU~i(i Step!TO~aiISt'~t)i1'c':al 
i L()ctc {ki'Jj L()i",d {kl'i I j LGad (k.[.-.j,' 

o. C' 

N,:.~rl:ld 1 

1304.4 

U.·:.\ 

]. J i,):~ , 

>ldr:ua.1 .. 3~~ 7 . ;; 

'I) .... ' : . ~:. 

.... !·.UA .. (;'" 

... H/A ;- 977.2 
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1 47

I~~~~~ SS-'Ic-c n.li~~s Asf 1 5 25 U. rt flý b J c. A

M oadjs Stor a 7 O' 1-11 'Vt ',F, at Yu jp'p

Sral ra- d

.- a.-. TN pot at11; s a r e,

S -, i/1 3

aD-A 33 -As (W Bu-s (5"1A

1-1r- ;ý,L

Ma uo i

a- u A

Ian -

A

N A
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..............

............... .

N A

N A

A

A
... ........

D/ I

1 .6

3,a

3 8 Si'

dI A Sta aI 1)/ii a Z, t h15 ' s'tI
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- 35 

L~):':ldl.i:g Step De~~c·~-i.pt.~.o:-. 

C2·1. SCi.": PAB Exri,:J.:JS t Fan S:. ,::.i..: us: 
[No ?AB fa:1 is rU[lrl.irlg.) 
iPAB raI~ 31 started on ljghtest loaded Pus.} 

,·d-; 

d. C.he<::kCC(.;Ts. if j ..;ift: ~:un:'':irlCJ ;:.:r:en st;"~P O:";C 
h. Check ES~'·:!;;s . .if: .3 i;,;re !:u.jl!:lin~.J thE!r: S~:8p ()nf~ 

{(;t).:LY Gn('~ cc~·jp j"J.3 ';1(l6 t'v':(' ES\'·,f[h;; dn~ !··Ull!·l.~.!":q.) 
(l.J"u .LObc:"it; ~;~::i;i"r.·r,(:-d or ·i:1r·i.pf:")ed <'1t tbj~:; .'":,::t:;."j"J) 

ST/~F(i' At.: f:tLe( STOP UC 011 Pump,:; :1" F 
480~ Bus~s ar~ ~lowel0d from Offslte 
~.'()'.\r~·~·c. {/~,11 H1.l!';es 'dr:~:: r'~)"';ered fe-olf! hDG~3.} 
St.tu;·f: (!:L~~'b rr·'l1.':nL:-'<J Gt'::cn:. \G~~5r:' BLa.::::ted.) 

·'47 
l..r:.:.. •• "-f. C{)ntaim:ncn.~· :'iydt:"(lq(~rl CorLcent1:",:.ti():~~ 

{i!ydroger: \~·(j~·~cenlra.!.:.i.()n .less than O. S~ b'Y' "t."OI.ll"ffH~. j 

(No I,oads Sca~ted or Tr'ipped ac ~his ste~») 

EXIT TO f.:S--1.. 4 

(No t,o-:'":tctS 8:··.:1;::':8d or ;r-·r.·;.p~)\.~d i:lt.:. tl':it; :.::,t,~r)l 

. .' ..... ;. U';'.AH'l' l-L: Gi-I-' r'i';~:j~D HE;CT RCUS.;\'{ :LON 

S i.:':-1 r' ~:: ~.:;:T 1 )t'.1~tP j 1 . 
(PUt; "5,\ u:·v:iv"::lii,:.b1e to st.<-:lrt pUr'"lP 3:.) 

(;·,·;n .'.:c.a(.1s S[i:-'i!·r.ed Co'!' ry'ripped at: Lhi . .s SL~·l.)) 

St:<:tr:C Sf Pd:r:p "3"3. 
\SJ". ~j.,.rmp 33 sr.l.n~ted.) 

+.~ 2 3 
Starr 51 puu;p 3) 
{Sl !Jump ]2 s~ar·~od. J 

Bus SI-. 
frlitiatiorl !St.ep L0ad/\S~CP'Tota} 

I LOdd [k~'i) j LO(1,:~ {k~"n 

j. f'I:'A .,.. 

C.:) 

Nt1!lU .. :11 

• N/A .~ _~.:. ... :2 

.~. ~·r ..... ;.._ ; 
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Loa.d {k~'n 

G.D 
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0.0 
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JjOiir:iatiotl IStep L(!&(i/ S!o0r~!'roL~~ :;toep!:ou(a~ 

~ Lo~(t (kW) I~oad (kW) L0~J (~Wl 
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SMALL BREAK LOCA (PH B)

49 Ut5()

G* Kilo-m Uv r ,

-.- 2350

11950

,...1550

Bus 5A 'Not Available

5 QX, I N c~watl Lirmn-

..... ! *2 •
. . 2aý

††††††††††††††††††††††††††††† 4-2

• 1150

750

350

§~s 4~~f1 a .50

†*2350

1950

1150

.... . . . ....... 750

2350

•~~ ~ ... .... . . . . o
. .. . . . . . . . . . ... . . .. . . . . . . . . . . . 2 3 5 0

..1550

*750

350

............ $A _WP oRg-l

29 31 33 35 37

K

0
w
a

16 Ki. I ''

......... •0•.•)• .. ... .. .

21 23 25 27

7.,

3 9 11 135 15 17 19
EOp Step
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SMALL BREAK LOCA (PH B) 

3 5 7 9 11 13 15 17 19 21 23 25 
EOPStep 
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:,950 

, 
'-1550 

1150 

750 

350 

fu!§.?1iJ~""tfin(l: -50 

'2350 

.. , 1550 
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350 

29 31 33 35 37 

K 

o 
>II 

a 
t 



IP3-CALC-ED-00207 Rev. S

Small Break LOCA (PH B)
Buses 2A/3A Tied Together, Bus 5A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDG

CCWP 33 EDG 32
CRP 32 EDG 32
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 32 EDG 31
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 32 EDG 31
PAB FAN 31 EDG 31
SI PUMP 32 EDG 31
SI PUMP 33 EDG 32

Page = of SI-W

( 

Small Break LOCA (PH B) 
Buses 2AJ3A ned Together, Bus 5A Not Available 
Loss of Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

CCWP33 
CRP32 
ESWP35 
ESWP36 
FCU32 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36B: AUTO 
MCC 36C: AUTO 
MCC 360: AUTO 
MCCS RESET (2AI3A) AS PER SOP-EL-15 
MCCS RESET (6A) AS PER SOP-EL-15 
NESWP32 
PABFAN31 
SI PUMP 32 
SI PUMP 33 

Page 1J2.. of ~ 

IP3-CALC-ED'()()207 Rev.!. 

POWER FROM EPG 

EDG32 
EDG32 
EOG31 
EOG32 
EOG31 
EDG31 
EDG32 
EOG31 
EDG32 
EDG31 
EOG32 
EDG31 
EOG32 
EDG31 
EDG31 
EDG31· 
EDG32 
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Report FI'j]l~ Date : A~YDst 2~.:~09 

EE:PC;Lt. Pl'int Ti.f:!e. : 3: ~)::-J PH 

~~;ir:{-.::.r:ql:~;li:~' DI .. :~,c,e"i C;1.:::n.f:~rt:lt.:(jr .-33 un n\,:~; ,:"\/~ :.s be1.o·~··i t:.hi"~ ·!:7:··C, K~~,j ::i"i~.il·j~1 

B~(~ 2A ~l·~ct!0f· 3h Not Avai.lable 
.j.~[f.i."!r~(:;~.:?:lCY D_i(~~::;(:·:L Cr.:!.ne r'i:'':' Lo.::: ;;~: ~)n. Bu~ ();\ ::~;; b\."~T(:, .. ,: the' 1,:;:.:; k'~'~ r.""~"'ltl["i''; 

E:":"!f2"f."(J(-"!ncy Di!;.~::;(::l (~(·~nr?r':itor: :~.1 or: H~iS S:\ is be.i.()\': che 1""· hVi t:-('"Li;l9 
Bus 2A a:Lct/or" 3A i~ot Available 

S~ergency Diesc'! Ge~0rdcor )2 on Bus 6A is below []1e lY~C kW racirtg 
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hAS 1. iiitEAP: 50<1Ž 4 214 43
1 3

stop ý
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i" '. ý - 1 " . -.,

4

.6 12 of; t,0s1 51 Op)lre

1,ýt- as [pt,, )

Ontl Load Suarc1 or1( 01.d an WSscl

IN112 'Din"?

5~o '1s ofs . 1F.l11 w1e ywmu 0

hl ed 0Ž1 C111 1

a.

mama

N/ A

llrA

N/A
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............ .. ...... ...

tw,

4.18

132
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!C~ECj( if otfsite po~er is d~ailab~.e to a 480V Bus 
:::0 s:a.t:~:. !.II . .Lease Or"";.€" ntSvJP. 

[.:"\1.1 8u::,es ;-:iIe por'i\~~rt:'d iron F[i(;;:3.·) 

Leads Sta!~(eJ or ~·l·lppeo aL ellis S~el)j 

S'.;',J;~ E;·"; t: ::.:'?: IJr i ']C~!·j ,u..l.iX .: . ."J. ·l ,;~J.·:l F c!+;,~(1 Pl;inp~·;: 

,:':. :.~(:::j Ptl.:~S~:-j.!.1CP is '(>E~.-; f.:h611"l ~)(; PICS::J i ltC::S. 

(AF~Ps - st0pp~?d.) 

((ir:lj' Cll?Y.·9inf; i)l.ifiip 3~ is cUlini.!!9 - :-:;;:.O~)"i";·~c1·) 

jPlace alJ. P~ZR fTRs to oit. ~ ~o HTRs al·e O~. 
! - 1 ~5 

4.2.20 
~O;:.e C~';p !.."d.l"I tir:-h7.' is .~ess :.han JG llLlnutos. 

iCSP 31 scoppad. I 

h. Mallually START 32 Recirc ?!J~~). 

{Cl~? 32 started.) 

>00 

Ha!lua .. l. 
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C';· .: 

[~I) ?A~ i'0fl is ~~nr!inq. 

(P,\H f: d~'! j 2 :;-;~:";'i.'(~: eci • } 

'.' -. .. 
t1 :- a"::.:e rUr";fll(l.·] ::.nt"7i"l 3r .. ::;.i) 0:)(: 

f~'J[) L':::dc!::: :·~t:<t.!'"ted t:i1:" 'l'ci~~'r:'(~d at: t1'iis st:e.p) 
ST;~".'l: AC z,c.d STOP DC Oi"i PU.;;':fi"S T 1;" 

480',/ B;J~;i:."'S a'c'~~ p<)· ..... ·e .. l:~~d E[(~}~i, Uffsi.;:e 
t;'~l~/;':,,:·!:. $::f.d::r. Tu.r-j:)inc ;T~j.l: f~: n~~! GeD::'·. 

(13:'1f.~ :,::lr../]j:.. \!(;i.i\"c1i.:i.bl.t: t:o Sta.:r:T:. 'J.'~.lrn.i.Lq G(;i:.:r) 

{Uo L(}:::.df';' S~.~jr·tf:d 0.::' "r::: .. i.p[J(::'J a:-: ~.hi;!"; s~"'.::PJ 

ChECK C,:;.nta i. L":.i:::·it r..:.;d:r("'9i~n CG;·lc~.::-n t. !:.-dt iGn : 
~ tl~/(h~G~~c:n ('l:ri.C{:~n:: .r".[i;':" iC~'i Io-;~ss :han. ~.".l" :j'f., by './c,'! I.;:fn;;;::. ) 

~Nu ["Jd,d~.; ~:lt:.(;lrt(~d Ul: Tt:"i.pr.H:~d ~:~I" \:.h·i.!'; S;::f::j)j 

;:;.;(LT 'I'D '~;::;. ~l. . ,I 
..: <: (;. 5 HO:.;t·~S ELt~r'SE f·':·L.O·[":. TU 

St~l·t 51 pl~!np 3~. 

{SI r~u~p 31 scarted.j 

.,.1. ~? 

(rlc) j,,{"),~~i,j:-": St:/1r"::~:.":; 0";,' ; :'·J"r;;:J,·,:~d d~':: tl1.i s ~~'~:(~l») 

D:;· ,:~:::·'.r:·l~i].n\.:~ ,~r inL •. \,,::i; E-iGf., SLG, .•. :~. 

b~:.' d:'::I)r..cssur:.:i ~~:f;:d l:c.. f"{C;:; [)"(r~:3Sij1:';;;:. 

1~0 [,oads Started 0~ 1'rippect a~ tt!is Sl.ep} 
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SMALL BREAK LOCA (PH B)
........... ......... .. ......... .

19jK: o)vatt Ut,ma

4a7

17,50 KlvvuiI Urn 0

.509.
UŽ12 :...... 13(0.

Bus 2A/3A NotA

1550
13,13 .343 .

* ** 750

* * 350

-50

2350

.4. .350

.. . . . .:. . . .. . . . . . .. . ... .. .. .... . .... . . . . . . . . . . . . . . . . . . . . . . . • .1 5

2350

* *'-.. * * 1550

. .... . .115

. * 1750

... ............ ............... .. . . . . . . .. 5

23. 25 2..3350

: ALOPL~ in~
. . . .. . i . . . . . .... .i . .... . .. . . . . . . . . . . 0. .

....25..27.....3 ... 33 35 3

K

0
w

t

i951 I KitW51t imi

150 Ki0.matt L ryvt

*401

1 3 5 7
9 11

13 i5 17 19
EOP Step

21
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17t50 K!~~l.\'tltt Unlil __ 

' ..... J 9.~~.Q .. ~.~9'~~'~t~ .. t)~nl t 
l].~~Q.?~!.ig.~~~.I!t ~.~r.~lH.: 

3 5 7 9 
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Small Break LOCA (PH B)
Buses 2A and / or 3A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FRO

CCWP 33 EDG 32
CRP 32 EDG 32
ESWP 34 EDG 33
ESWP 36 EDG 32
FCU 31 EDOG 33
FCU 33 EDG 33
FCU 35 EDG 32
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 31 EDG 33
PAB FAN 32 EDG 32
SI PUMP 31 EDG 33
SI PUMP 33 EDG 32
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Small Break LOCA (PH 8) 
Buses 2A and I or 3A Not Available 
Loss ot Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

CCWP33 
CRP32 
ESWP34 
ESWP36 
FCU 31 
FCU33 
FCU35 
MCe 36A: AUTO 
MeC 36B: AUTO 
MCe 360: AUTO 
MCe 36E: AUTO 
MCeS RESET (SA) AS PER SOp-a-15 
MCCS RESET (SA) AS PER SOP-EL-15 
NESWP 31 
PAB FAN 32 
SI PUMP 31 
SI PUMP 33 
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POWER FROM EPG 

EOG32 
. EOG32 

EOG33 
EDG32 
EDG33 
EDG33 
EDG32 
EDG33 
EDG32 
EDG32 
EDG33 
EDG33· 
EDG32 
EDG33 
EDG32 
EDG33 
EDG32 
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STEAM BREAK (PH B)
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Steam Break (PH B)
Total MCC and Lighting Reset
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM BUS

AFWP 31 3A
AFWP 33 SA
CCWP 32 2A
CCWP 33 6A
CHARGING PUMP 32 3A
ESWP 34 SA
ESWP 36 6A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC.34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 368: AUTO 6A
MCC 36C: AUTO 2A
MCC 360: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 33 6A
PAB FAN 31 3A
PRESSURIZER HEATER 32 2A
TOTAL MCC & LIGHTING RESET (2A)
TOTAL MCC & LIGHTING RESET (3A)
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)

Page .I of .

Steam Break (PH B) 
Total MCC and Lighting Reset 
Off-site Power Available 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP31 
AFWP33 
CCWP32 
CCWP33 

. CHARGING PUMP 32 

ESWP34 
ESWP36 
FCU32 
FCU33 
FCU34 
FCU35 
MCC:...34: TURBINE TURNING GEAR 
MCC 36A: AUTO . 

MCC 36B: AUTO 
MCC 36C; AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP31 
NESWP33 
PAS FAN 31 
PRESSURIZER HEATER 32 
TOTAL MCC & LIGHTING RESET (2A) 
TOTAL MCC & LIGHTING RESET (3A) 
TOTAL MCC & LIGHTING RESET (SA) 
TOTAL MCC & LIGHTING RESET (6A) 
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POWER FROM BUa 
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SA 
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SA 
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IP3-CALC-ED-00207 Rev. 3

Steam Break (PH B)
Buses 2A/3A Tied Together, AJI Buses Available
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER ER

AFWP 31 3A
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CCWP 31 SA
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Steam Break (PH B)
Buses 2A/3A Tied Together, Bus 6A Not Available
Off-site Power Available
Operating Load at the End of Scenario
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NESWP 31 5A
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PAB FAN 31 3A
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TOTAL MCCS & LIGHTING RESET BUS 5A
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IP3-CALC-ED-00207 Rev. 9

Steam Break (PH B)
Buses 2A13A Tied Together, All Buses Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROh

AFWP 31 EDG 31
AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36Ak AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 31 EDG 33
NESWP 33 EDG 31
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
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Steam Break (PH B) 
Buses 2A/3A ned Together, All Buses Available 
Loss of Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP 31 
AFWP33 
CHARGING PUMP 31 
ESWP35 
ESWP36 
FCU 31 
FCU32 
FCU33 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 3SB: AUTO 
MCC 3SC: AUTO 
MCC 3S0: AUTO 
MCC 3SE: AUTO 
MCC 37: PENT. BLOWER (#1) 
MCC 37: PENT. BLOWER (#2) 
MCC 38: CROM FAN 31 (FAN#1) 
MCC 38: CROM FAN 32 (FAN#2) 
MCC 38: CRDM FAN 33 (FAN#3) 
MCC 38: CRDM FAN 34 (FAN#4) 
MCCS RESET (2A/3A) AS PER SOP-EL-15 
MCCS RESET (SA) AS PER SOP-EL-15 
MCCS RESET (SA) AS PER SOP-EL-15 
NESWP31 
NESWP33 
PAS FAN 31 
PRESSURIZER HEATER 33 
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POWER FROM EPG 
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STEAM BREAK (PH B)
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IP3-CALC-ED-00207 Rev. 7)

Steam Break (PH B)
Buses 2A/3A Tied Together, Bus 6A Not Available
Loss of Off-site power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FRON

AFWP 31 EDG 31
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 35 EDG 31
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36C: AUTO EDG 31
MCC 36E: AUTO EDG 33
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-1 5 EDG 33
NESWP 31 EDG 33
NESWP 32 EDG 31
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
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Steam Break (PH B) 
Buses 2AJ3A Tied Together. Bus 6A Not Available 
Loss of Off-site power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP31 
CHARGING PUMP 31 
ESWP34 
ESWP35 
FCU31 
FCU32 
FCU33 
FCU34 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 36C: AUTO 
MCC 36E: AUTO 
MCC 38: CRDM FAN 31 (FAN#1) 
MCC 38: CROM FAN 32 (FAN#2) 
MCC 38: CROM FAN 33 (FAN#3) 
MCC 38: CRDM FAN 34 (FAN#4) 
MCCS RESET (2Al3A) AS PER SOP-EL-15 
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Steam Break (PH B)
Buses 2A and / or 3A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWERFROI

AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 33 EDG 33
FCU 35 EDG 32
MCC 36A: AUTO EDG 33
MCC 366: AUTO EDG 32
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (5A)AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-1 5 EDG 32
NESWP 31 EDG 33
NESWP 33 EDG 32
PAB FAN 32 EDG 32
PRESSURIZER HEATER 33 EDG 33

Page .s•of -06

Steam Break (PH B) 
Buses 2A and I or 3A Not Available 
Loss of Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT BUNNING 

AFWP33 
CHARGING PUMP 31 
ESWP34 
ESWP36 
FCU31 
FCU33 
FCU35 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
MCC 31: PENT. BLOWER (#1) 
MCC 31: PENT. BLOWER (#2) 
MCC 38: CROM FAN 31 (FAN#1) 
MCC 38: CROM FAN 32 (FAN#2) 
MCC 38: CROM FAN 33 (FAN#3) 
MCC 38: CRDM FAN 34 (FAN#4) 
MCCS RESET (5A) AS PER SOP-EL-15 
MCCS RESET (SA) AS PER SOP-EL-15 
NESWP31 
NESWP33 
PAS FAN 32 
PRESSURIZER HEATER 33 
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POWER FROM EDG 

EOG32 
EDG33 
EDG33 
EDG32 
EDG33 
EDG33 
EDG32 
EDG33 
EDG32 
EDG32 
EDG33 
EOG32 
EOG32 
EDG33 
EDG33 
EOG33 
EDG33 
EOG33 
EOG32 
EOG33 
EOG32 
EOG32 
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IP3-CALC-ED-00207 Rev. S

Steam Break
Total MCC and Lighting Reset
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FR(

AFWP 31 3A
AFWP 33 6A
CCWP 32 2A
CCWP 33 6A
CHARGING PUMP 32 3A
ESWP 35 31
ESWP 36 6A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 33 6A
PAB FAN 31 3A
PRESSURIZER HEATER 32 2A
TOTAL MCC & LIGHTING RESET (2A)
TOTAL MCC & LIGHTING RESET (3A)
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)

Page -Wof,5

Steam Break 
Total MCC and Lighting Reset 
Off-site Power Available 
Operating Load at the End of Scenario 

EQUiPMENT RUNNING 

AFWP 31 
AFWP33 
CCWP32 
CCWP33 
CHARGING PUMP 32 
ESWP35 
ESWP36 
FCU32 
FCU33 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 36C: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP 31 
NESWP33 
PAS FAN 31 
PRESSURIZER HEATER 32 
TOTAL MCC & LIGHTING RESET (2A) 
TOTAL MCC & LIGHTING RESET (3A) 
TOTAL MCC & LIGHTING RESET (SA) 
TOTAL MCC & LIGHTING RESET (6A) 
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pOWER FROM BUS 

3A 
SA 
2A 
6A 
3A 
31 
SA 
2A 
SA 
3A 
SA 
2A 
SA 
6A 
2A 
SA 
SA 
SA 
SA 
3A 
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Steam Break
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Steam Break
Buses 2A3A Tied Together, All Buses Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FRQN

AFWP 31 EDG 31
AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-1 5 EDG 31
MCCS RESET (SA) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-i15 EDG 32
NESWP 31 EDG 32
NESWP 33 EDG 32
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
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Steam Break
Buses 2A/3A Tied Together, Bus 6A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROIW

AFWP 31 EDG 31
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 35 EDG 31
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36C: AUTO EDG 31
MCC 36E: AUTO EDG 33
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CROM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-1 5 EDG 33
NESWP31 EDG 33
NESWP 32 EDG 31
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
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Steam Break
Buses 2A/3A Tied Together, Bus 5A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM

AFWP 31 EDG 31
AFWP 33 EDG 32
CHARGING PUMP 33 EDG 32
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 32 EDG 31
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (6A) AS PER SOP-EL-1 5 EDG 32
NESWP 32 EDG 31
NESWP 33 EDG 32
PAB FAN 31 EDG 31
PRESSURIZER HEATER CONTROL GROUP EDG 32
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IP3-CALC-ED-00207 Rev.

Steam Break
Buses 2A and / or 3A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FRON

AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 33 EDG 33
FCU 35 EDG 32
MCC 36A. AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDOG 32
NESWP 31 EDG 33
NESWP 33 EDG 32
PAB FAN 32 EDG 32
PRESSURIZER HEATER 33 EDG 33
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Steam Break 
Buses 2A and I or 3A Not Available 
Loss of Off-site Power 
Operating load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP33 
CHARGING PUMP 31 
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MCC 37: PENT. BLOWER (#1) 
MCC 37: PENT. BLOWER (#2) 
MCC 38: CROM FAN 31 (FAN#1) 
MCC 38: CRDM FAN 32 (FAN#2) 
MCC 38: CROM FAN 33 (FAN#3) 
MCC 38: CROM FAN 34 (FANII4) 
MCCS RESET (5A) AS PER SOP-EL-15 
MCCS RESET (6A) AS PER SOP-EL-15 
NESWP31 
NESWP 33 
PAB FAN 32 
PRESSURIZER HEATER 33 
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IP3-CALC-ED-00207 Rev, I%

Inadvertent Si (PH B)
Total MCC and Lighting Reset
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FR

AFWP 31 3A
AFWP 33 6A
CCWP 32 2A
CCWP 33 6A
CHARGING PUMP 32 3A
ESWP 34 5A
ESWP 36 6A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 33 6A
PAB FAN 31 3A
PRESSURIZER HEATER 32 2A
TOTAL MCC & LIGHTING RESET (2A)
TOTAL MCC & LIGHTING RESET (3A)
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)

Page M5 of "00

IP3·CALC·EO-OO207 Rev. 'I 

( 

Inadvertent SI (PH B) 
Total MCC and Lighting Reset 
Off-site Power Available 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING POWER FROM BUS 

AFWP31 3A 
AfWP33 SA 
CCWP32 2A 
CCWP33 6A 
CHARGING PUMP 32 3A 
ESWP34 SA 
ESWP36 6A 
FCU31 SA 
FCU32 2A 
FCU33 SA 
FCU34 3A 
FCU35 6A 
MCC 34: TURBINE TURNING GEAR 2A 
MCC 36A: AUTO SA 

( MCC 36B: AUTO 6A 
MCC 36C: AUTO 2A 
MCC 360: AUTO SA 
MCC 36E: AUTO SA 
NESWP31 SA 
NESWP33 SA 
PAS FAN 31 3A 
PRESSURIZER HEATER 32 2A 
TOTAL MCC & LIGHTING RESET (2A) 
TOTAL MCC & LIGHTING RESET (3A) 
TOTAL MCC & LIGHTING RESET (SA) 
TOTAL MCC & LIGHTING RESET (6A) 
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Inadvertent SI (PH 8)
Buses 2A/3A Tied Together. All Buses Available
Off-site Power Available
Operating Load at the End of Scenario
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PRESSURIZER HEATER CONTROL GROUP SA
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Buses 2A/3A Tied Together, Bus 6A Not Available
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM BUS
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IP3-CALC-ED-00207 Rev. S

Inadvertent SI (PH B)
Buses 2A/3A Tied Together, Bus 5A Not Available
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FIR

AFWP 31 3A
AFWP 33 6A
CCWP 32 2A
CCWP 33 6A
CHARGING PUMP 32 3A
ESWP 35 3A
ESWP 36 6A
FCU 32 2A
FCU 34 3A
FCU 35 SA
MCC 34: TURBINE TURNING GEAR 2A
MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
NESWP 32 2A
NESWP 33 6A
PAB FAN 32 6A
PRESSURIZER HEATER CONTROL GROUP 6A
MCCS RESET (2A/3A) AS PER SOP-EL-15
TOTAL MCCS & LIGHTING RESET BUS 6A
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Inadvertent SI (PH B)
Buses 2A and / or 3A Not Available
Off-site Power Available
Operating. Load at the End of Scenario

EQUIPMENT RUNNING POWER FE

AFWP 33 6A
CCWP 31 5A
CCWP 33 SA
CHARGING PUMP 31 5A
ESWP 34 5A
ESWP 36 6A
FCU 31 SA
FCU 33 5A
FCU 35 6A
MCC 36A: AUTO SA
MCC 36B: AUTO 6A
MCC 36D: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 33 6A
PAB FAN 31 3A
PRESSURIZER HEATER CONTROL GROUP 6A
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)
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Inadvertent SI (PH B)
Buses 2A/3A Tied Together, AuI Buses Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FRON

AFWP 31 EDG 31
AFWP 33 EDO 32
CHARGING PUMP 31 EDG 33
ESWP 35 EDO 31
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDO 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDO 31
MCC 36A. AUTO EDO 33
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDO 31
MCC 36D: AUTO EDO 32
MCC 36E: AUTO EDO 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#l) EDO 33
MCC 38: CRDM FAN 32 (FAN#2) EDO 33
MCC 38: CRDM FAN 33 (FAN#3) EDO 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2AJ3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-1 5 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDO 32
NESWP 31 EDO 33
NESWP 33 EDO 32
PAB FAN 31 EDO 31
PRESSURIZER HEATER 33 EDG 33
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EQUIPMENT RUNNING 
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MCC 34: TURBINE TURNING GEAR 
MCC 3eA: AUTO 
MCC 36B: AUTO 
MCC 36C: AUTO 
MCC 360: AUTO 
MCC 3SE: AUTO 
MCC 37: PENT. BLOWER (#1) 
MCC 37: PENT. BLOWER (#2) 
MCC 38: CROM FAN 31 (FAN#1) 
MCC 38: CROM FAN 32 (FAN#2) 
MCC 38: CRDM FAN 33 (FAN#3) 
MCC 38: CRDM FAN 34 (FAN#4) 
MCCS RESET (2Al3A) AS PER SOP-EL-15 
MCCS RESET (SA) f.S PER SOP·EL-1S 
MCCS RESET (SA) f.S PER SOP-El-1S 
NESWP31 
NESWP33 
PAS FAN 31 
PRESSURIZER HEATER 33 
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IP3-CALC-ED-00207 Rev. Z

Inadvertent SI (PH B)
Buses 2A/3A Tied Together, Bus 6A Not Available

Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDG

AFWP 31 EDG 31
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 35 EDG 31
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36C: AUTO EDG 31
MCC 36E: AUTO EDG 33
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
NESWP 31 EDG 33
NESWP 32 EDG 31
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
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Inadvertent SI (PH B) 
Buses 2Al3A Tied Together, Bus 6A Not Available 
Loss of Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP 31 
CHARGING PUMP 31 
ESWP 34 
ESWP35 
FCU 31 
FCU32 
FCU33 
FCU34 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 36C: AUTO 
MCC 3GE: AUTO 
MCC 38: CRDM FAN 31 (FAN#1) 
MCC 38: CROM FAN 32 (FAN#2) 
MCC 38: CRoM FAN 33 (FAN#3) 
MCC 38: CRoM FAN 34 (FAN#4) 
MCCS RESET (2Al3A) AS PER SOP-El-15 
MCCS RESET (5A) AS PER SOP-El-15 
NESWP31 
NESWP32 
PAS FAN 31 
PRESSURIZER HEATER 33 
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IP3-CALC-ED-00207 Rev. b

Inadvertent SI (PH B)
Buses 2A/3A Tied Together, Bus SA Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDG

1 AFWP 31 EDG 31
2 AFWP 33 EDG 32
3 CHARGING PUMP 32 EDG 31
4 ESWP 35 EDG 31
5 ESWP 36 EDG 32
6 FCU 32 EDG 31
7 FCU 34 EDG 31
8 FCU 35 EDG 32

14 MCC 34: TURBINE TURNING GEAR EDG 31
15 MCC 36B: AUTO EDG 32
16 MCC 36C: AUTO EDG 31
17 MCC 36D: AUTO EDG 32
18 MCC 37: PENT. BLOWER (#1) EDG 32
19 MCC 37: PENT. BLOWER (#2) EDG 32

" 20 MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
21 MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
22 NESWP 32 EDG 31
23 NESWP 33 EDG 32
24 PAB FAN 32 EDG 32
25 PRESSURIZER HEATER CONTROL GROUP EDG 32
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Inadvertent SI (PH B) 
Buses 2AJ3A Tied Together, Bus SA Not Available 
Loss of Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

1 AFWP 31 
2 AFWP33 
3 CHARGING PUMP 32 
4 ESWP35 
5 ESWP36 
6 FCU32 
7 FCU34 
8 FCU35 

14 MCC 34: TUR.BINE TURNING GEAR 
15 MCC 36B: AUTO 
16 MCC 36C: AUTO 
17 MCC 360: AUTO 
18 MCC 37: PENT. BLOWER (#1) 
19 MCC 37: PENT. BLOWER (#2) 
20 MCCS RESET (2AJ3A) AS PER SOP-EL-15 
21 MCCS RESET (6A) AS PER SOP-EL-15 
22 NESWP32 
23 NESWP 33 
24 PAS FAN 32 
25 PRESSURIZER HEATER CONTROL GROUP 
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IP3-CALC-ED-00207 Rev. 1

Inadvertent SI (PH B)
Buses 2A and / or 3A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROI

AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 33 EDG 33
FCU 35 EDG 32
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (SA) AS PER SOP-EL-1 5 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 31 EDG 33
NESWP 33 EDG 32
PAB FAN 32 EDG 32
PRESSURIZER HEATER 33 EDG 33

Page 143of _e

Inadvertent SI (PH B) 
Buses 2A and I or 3A Not Available 
Loss of Off-site Power 
Operating load at the End of Scenario 

EaUlpMENT RUNNING 

AFWP 33 
CHARGING PUMP 31 
ESWP34 
ESWP 36 
FCU31 
FCU33 
FCU35 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
MeC 37: PENT. BLOWER (#1) 
MCC 37: PENT. BLOWER {#2} 
MCC 38: CROM FAN 31 (FAN#1) 
MCC 38: CROM FAN 32 (FAN#2) 
MCC 38: CROM FAN 33 (FAN#3) 
MCC 38: CROM FAN 34 (FAN#4) 
MCCS RESET (SA) AS PER SOP-EL-15 
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Inadvertent SI
Total MCC and Lighting Reset
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING PQWER FR

AFVVP 31 3A
AFWP 33 6A
CCWP 32 2A
CCWP 33 6A
CHARGING PUMP 32 3A
ESWP 34 5A
ESWP 36 6A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 3A
MCC 36A: AUTO 5A
MCC 36B: AUTO 6A

( MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 33 6A
PAB FAN 31 3A
PRESSURIZER HEATER 32 2A
TOTAL MCC & LIGHTING RESET (2A)
TOTAL MCC & LIGHTING RESET (3A)
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)
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Inadvertent SI 
Total MCC and lighting Reset 
Off-site Power Available 
Operating Load at the End of Scenario 

eQUIpMENT RUNNING POWER FROM BUS 

AFWP 31 3A 
AFWP 33 6A 
CCWP32 2A 
CCWP33 6A 
CHARGING PUMP 32 3A 
ESWP34 5A 
ESWP 36 6A 
FCU 31 5A 
FCU32 2A 
FCU 33 5A 
FCU34 3A 
FCU35 6A 
Mec 34: TURBINE TURNING GEAR 3A 
MCC 36A: AUTO SA 

( MCC 36B: AUTO 6A 
MCC 36C: AUTO 2A 
MCC 360: AUTO SA 
MCC 36E: AUTO SA 
NESWP 31 5A 
NESWP 33 SA 
PAB FAN 31 3A 
PRESSURIZER HEATER 32 2A 
TOTAL MCC & LIGHTING RESET (2A) 
TOTAL MCC & LIGHTING RESET (3A) 
TOTAL MCC & LIGHTING RESET (SA) 
TOTAL MCC & LIGHTING RESET (SA) 
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S..Inadvertent SI
Buses 2A/3A Tied Together, All Buses Available
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FRI

AFWP 31 3A
AFWP 33 6A
CCWP 31 5A
CCWP 33 6A
CHARGING PUMP 31 5A
ESWP 35 3A
ESWP 36 6A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC 34: TURBINE TURNING GEAR 2A
MCC 36A: AUTO 5A
MCC 36B: AUTO 6A
MCC 36C: AUTO 2A
MCC 36E: AUTO 6A
MCC 36E: AUTO 5A
NESWP 31 5A
NESWP 32 2A
PAB FAN 32 6A
PRESSURIZER HEATER CONTROL GROUP 6A
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)
MCCS RESET (2A13A) AS PER SOP-EL-1 5
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TOTAL MCC & LIGHTING RESET (6A) 
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POWER FROM BUS 
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Operating Load at the End of Scenario

EQUIPMENT RUNNING POWERERHOM

AFWP 31 EDG 31
AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A AUTO EDG 33
MCC 368: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 360: AUTO EDG 32-
MCC 36E: AUTO EDG 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2A3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 31 EDG 33
NESWP 33 EDG 32
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
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Inadvertent SI
Buses 2A/3A Tied Together, Bus 6A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWERFRON

AFWP 31 EDG 31
CHARGING PUMP 31 EDG33
ESWP 34 EDG 33
ESWP 35 EDG 31
FCU 31 EDG 33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33
MCC 36C: AUTO EDG 31
MCC 36E: AUTO EDG 33
MCC 38: CRDM FAN 31 (FAN#1) EDG 33
MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (2A/3A) AS PER SOP-EL-1 5 EDG 31
MCCS RESET (5A) AS PER SOP-EL-1 5 EDG 33
NESWP 31 EDG 33
NESWP 32 EDG 31
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
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Inadvertent SI
Buses 2AJ3A Tied Together, Bus 5A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROI

AFWP 31 EDG 31
AFWP 33 EDG 32
CHARGING PUMP 33 EDG 32
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 32 EDG 31
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 361: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 37: BAST HEATER (TANK #1) EDG 32
MCC 37: BAST HEATER (TANK #2) EDG 32
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 32 EDG 31
NESWP 33 EDG 32
PAB FAN 31 EDG 31
PRESSURIZER HEATER CONTROL GROUP EDG 32
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loss of Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 
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MCCS RESET (2Al3A) AS PER SOP-El-15 
MCCS RESET (SA) AS PER SOP-EL-15 
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POWER FROM EDG 
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Inadvertent SI
Buses 2A and / or 3A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDG

AFWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 36 EDG 32
FCU 31 EDG 33
FCU 33 EDG 33
FCU 35 EDG 32
MCC 36A: AUTO EDG 33
MCC 36B: AUTO EDG 32
MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 38: CRDM FAN 31 (FAN#1) EDG 33

( MCC 38: CRDM FAN 32 (FAN#2) EDG 33
MCC 38: CRDM FAN 33 (FAN#3) EDG 33
MCC 38: CRDM FAN 34 (FAN#4) EDG 33
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 31 EDG 33
NESWP 33 EDG 32
PAB FAN 32 EDG 32
PRESSURIZER HEATER 33 EDG 33
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Steam Generator Tube Rupture
Total MCC and Lighting Reset
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWERFR

AFWP 31 3A
AFWP 33 6A
CCWP 31 5A
CCWP 33 6A
CHARGING PUMP 32 3A
ESWP 34 5A
ESWP 36 6A
FCU 31 5A
FCU 32 2A
FCU 33 5A
FCU 34 3A
FCU 35 6A
MCC 36A: AUTO 5A
MCC 368: AUTO 6A
MCC 36C: AUTO 2A
MCC 36D: AUTO 6A
MCC 36E: AUTO 5A
NESWP 32 2A
PAB FAN 31 3A
PRESSURIZER HEATER 32 2A
RHR PUMP 31 3A
TOTAL MCC & LIGHTING RESET (2A) 2A
TOTAL MCC & LIGHTING RESET (3A) 3A
TOTAL MCC & LIGHTING RESET (5A) 5A
TOTAL MCC & LIGHTING RESET (6A) 6A

Page of_

(0 
'. 

Steam Generator Tube Rupture 
Total MCC and Lighting Reset 
Off-site Power Available 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP 31 
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TOTAL MCC & LIGHTING RESET (SA) 
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POWER FROM BUS 
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IP3-CALC-ED-00207 Rev.%

Steam Generator Tube Rupture
Buses 2A and / or 3A Not Available
Off-site Power Available
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FR4

AFWP 33 6A
CCWP 31 5A
CCWP 33 6A
CHARGING PUMP 31 5A
ESWP 34 5A
ESWP 36 6A
FCU 32 2A
FCU 33 5A
FCU 35 6A
MCC 36A: AUTO 5A
MCC 36B: AUTO 6A
MCC 36D: AUTO 6A
MCC 36E: AUTO 5A
NESWP 33 6A
PAB FAN 32 6A
PRESSURIZER HEATER 33 5A
RHR PUMP 32 6A
TOTAL MCC & LIGHTING RESET (5A)
TOTAL MCC & LIGHTING RESET (6A)

Page Al7o" S00

Steam Generator Tube Rupture 
Buses 2A and I or 3A Not Available 
Off-site Power Available 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

ftFWP 33 
CCWP 31 
CCWP33 
CHARGING PUMP 31 
ESWP34 
ESWP36 
FCU32 
FCU33 
FCU35 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 
NESWP33 
PAS FAN 32 
PRESSURIZER HEATER 33 
RHRPUMP 32 
TOTAL MCC & L1GHllNG RESET (SA) 
TOTAL MCC & L1GHllNG RESET (6A) 
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POWER FROM BUS 

6A 
SA 
6A 
SA 
SA 
6A 
2A 
SA 
SA 
5A 
SA 
6A 
SA 
6A 
6A 
SA 
6A 
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IP3-CALC-ED-00207 Rev. 16

Steam Generator Tube Rupture
Buses 2A/3A Tied Together, All Buses Available
Loss of Off-set Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM

AFWP 31 EDG 31
AFWP 33 EDG 32
CCWP 31 EDG 33
CCWP 33 EDG 32
CHARGING PUMP 31 EDG 33
ESWP 34 EDG 33
ESWP 36 EDG 32
FCU 31 EDG33
FCU 32 EDG 31
FCU 33 EDG 33
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36A: AUTO EDG 33

. MCC 36B: AUTO EDG 32
. MCC 36C: AUTO EDG 31

MCC 36D: AUTO EDG 32
MCC 36E: AUTO EDG 33
MCC 37: BAST HEATER (TANK #1) EDG 32
MCC 37: BAST HEATER (TANK #2) EDG 32
MCC 37: PENT. BLOWER (#1) EDG 32
MCC 37: PENT. BLOWER (#2) EDG 32
MCC 37: PW MU PUMP EDG 32
MCC 37: SPENT FUEL COOLING PUMP 31 EDG 32
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (5A) AS PER SOP-EL-15 EDG 33
MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
NESWP 31 EDG 33
NESWP 33 EDG 32
PAB FAN 31 EDG 31
PRESSURIZER HEATER 33 EDG 33
RHR PUMP 31 EDG 31
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Steam Generator Tube Rupture 
Buses 2AJ3A Tied Together, All Buses Available 
Loss of Off-set Power 
Operating Load at the End of Scenario 

EQUIPMENT RUNNING 

AFWP 31 
AFWP 33 
CCWP 31 
CCWP33 
CHARGING PUMP 31 
ESWP 34 
ESWP 36 
FCU 31 
FCU32 
FCU 33 
FCU34 
FCU35 
MCC 34: TURBINE TURNING GEAR 
MCC 36A: AUTO 
MCC 36B: AUTO 
MCC 3aC: AUTO 
MCC 360: AUTO 
MCC 36E: AUTO 

. MCC 37: BAST HEATER {TANK #1) 
MCC 37: BAST HEATER (TANK #2) 
MCC 37: PENT. BLOWER (#1) 
MCC 37: PENT. BLOWER (#2) 
MCC 37: PW MU PUMP 
MCC 37: SPENT FUEL COOLING PUMP 31 
MCCS RESET (2Al3A) AS PER SOP-EL-15 
MCCS RESET (5A) AS PER SOP-EL-15 
MCCS RESET (6A) AS PER SOP-EL-15 
NESWP31 
NESWP33 
PAS FAN 31 
PRESSURIZER HEATER 33 
RHR PUMP 31 
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POWER FROM EDG 

EoG31 
EOG32 
EoG33 
EoG32 
EOG33 
EoG33 
EoG32 
EOG33 
EOG31 
EOG33 
EDG31 
EOG32 
EOG31 
EDG33 
EoG32 
EOG31 
EOG32 
EDG33 
EOG32 
EDG32 
EDG32 
EOG32 
EOG32 
EOG32 
EOG31 
EOG33 
EOG32 
EOG33 
EOG32 
EOG31 
EOG33 
EDG31 
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IP3-CALC-ED-00207 Rev. %

Steam Generator Tube Rupture
Buses 2N3A Tied Together, Bus 6A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDG

1 AFWP 31 EDG 31
2 CCWP 31 EDG 33
3 CHARGING PUMP 31 EDG 33
4 ESWP 34 EDG 33
5 ESWP 35 EDG 31
6 FCU 31 EDG 33
7 FCU 32 EDG 31
8 FCU 33 EDG 33
9 FCU 34 EDG 31

15 MCC 34: TURBINE TURNING GEAR EDG 31
16 MCC 36A: AUTO EDG 33
17 MCC 36C: AUTO EDG 31
18 MCC 36E: AUTO EDG 33
19 MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
20 MCCS RESET (SA) AS PER SOP-EL-15 EDG 33
21 NESWP 31 EDG 33
22 PAB FAN 31 EDG 31

. 23 PRESSURIZER HEATER 33 EDG 33
24 RHR PUMP 31 EDG 31

Page -4of 5-QD

( 
\... ... 

Steam Generator Tube Rupture 
Buses 2A13A Tied Together. Bus SA Not Available 
Loss of Off-site Power 
Operating Load at the End of Scenario 

EQUIPMENT BUNNING 

1 AFWP 31 
2 CCWP 31 
3 CHARGING PUMP 31 
4 ESWP 34 
5 ESWP 35 
6 FCU 31 
7 FCU 32 
8 FCU 33 
9 FCU 34 

15 MCC 34: TURBINE TURNING GEAR 
16 MCC 36A: AUTO 
17 MCC 36C: AUTO 
18 MCC 36E: AUTO 
19 MCCS RESET (2Al3A) AS PER SOP-EL-15 
20 MCCS RESET (SA) AS PER SOP-EL-1S 
21 NESWP 31 
22 PAS FAN 31 
23 PRESSURIZER HEATER 33 
24 RHR PUMP 31 

Page ~of .5JJ.D 

IP3-CALC-ED-00207 Rev. ~ 

POWER FROM EDG 

EDG 31 
EDG33 
EDG33 
EOG33 
EOG31 
EDG33 
EDG31 
EOG33 
EOG31 
EOG31 
EOG33 
EOG31 
EOG33 
EOG31 
EOG33 
EDG33 
EDG31 
EOG33 
EDG31 



F4; 1

. .~Z .....

r--.(1; tec i H(5 ; s 2 2', .clxC . i i 2, d

flic'"4' jS M Ove 2- z±121 L's12(1
---- - 0'-- 2

(1015] Page A?-- ofSb

\rc~rs;(Jn . .1. 

Ell';':::; :.~.~\ f-J(I\~ i\'/t~i..l;:lbL(~~ 

t-';r;E!~q\:-~~_'~"/ DL-:::?se.l Cf~rif_~:(r:1LOr: ":.1 c,n Bus I.~i ... ljl~ eA("'t:~oc1!.:; ~.~h.c· .r'j~.\;'"' kh' :"(~::j!lq dl. e:Jj.fi Sc:f';:P:':~ ;.;) 

8u~ ~A Nat Av~ll~ble 
L'~rr'i.;:-t~)";2:n(':/ Di(7~~:;t:1 Genet'(:-lcO:C J.l on Bus ~~';"./j1\ .itj bE-ln:,; t .. !-;E~ 1.)3(": K~··.J J·.::~!::.Lrig 

E:-r,,?r'qer',cy Dic:s ... ~_!:i G02r.'::;-·C<l:.:or: '.~~~ 0[1 B~~s 6;:,., .is beJ.()'~': the L'3'~\G KI'i r:':3tirltj 

[1015] Page !:1£1 __ of $00 _. __ _ 



S"!Eýz-l Tj.B.

1
1 L j S,

!MRpa s .. ;sS 32 Wst lwa.Sprs

7mutt "".mbJuni~~

s P.- -; ra. ,i ý- r]y
fI5 f .5e .'- :" -s as.j -fi e 'l. 4 ;

sta.::'+'--" r t;

Knqxx -S M N 1 and

..... ta, S. tt?.:; 5 :tny. stp

Au tC C

.,.,;'*,O ;KY..

I nu e!

141. A

NIA

......... ...... .. .......

W;A

N",

11015] Page of, .,eSee

'P, 

~·.:r.) ... ' r 

P.'.) _.:1. ' .. ij 

1'.: 

(: .. ;(; LO<·:id~.; ::~r.'~,·c·Cf~~j ur ?T:~£~:';i;"~(i ,:\ \:~:':': . .s ~3t,r::p; 

!FCU:::; j:"':, j":j .:':.1,(1 .L~ 

i r .:) ~3 r:Ji::-r. ~:.C loasr: tYrH:~ CL.'hP.' 
1:.i1.l;. !":lS;:'~S ~:i.l·C: P(,·~--i\:~"t::·,.:'d 

i ~;t<:1:r';::' ,)>1(7 Ch;:.~~G::.:·~G pu:.:-;!) i: E':~'S ples;:::ur.·C~ 

'1.:::', ::> ::'f-:dn :12~j. P~;.i9 a::cl cc: is ,-::"l.'}C;i..i . .1J-:b1c. 
{CEhi<.CTIJC; p;j'mp 3:3 5!::('lrti':'<'·~ on i If;;l;L-(-;'S;: 

(1015] Page of .)00 

"1.1~i L.~:.;.::..iorl .st~::~p L<.'t!~::l," t ::-\.-.• ,,:~:..:TCt:.~1l ~ S""i.-:-;) TGt&1 
l..,')i)d iki\') j L~J'-).<'! {:-:~:.:j f i,()u<.l {K~'Ii 

'r i.j;' /:.. 

!J/ ;, iCC, -1 

, r~; r. 

Hi !:.:",' ' 

i _ .... 

~. J.J':!: .\ " j':)." 

, H l}\ 'r 

• U/: 

1 1 "~ • _', 

'. ?"" ~J ~'. 

_.:.-=", 

0,.;, .-. f' 



YAM (M{NEPLPOY. 5..

14

0~~.j) Cfl X:CKS.);

31.5 ps

C i: t G 33 .1.1

e a r-5 .;< n e 1 4.

-1J. S i cliil (111 i13,J i'

St coop: IIs20 z: ?, '. en~

li i S

.r . . . '...

.... ....... ...

'i, S-are~ior Tripued a.' tl. , h ,.s

(10 15] Page o sc~0

E-~-

- l ~ 

f:.'- ::. .... 

Blib ~h 2'lS A··.A; 2:.!~ 6A f 
T.IJ.l.ti-sti.:)r: :~t:.t~P;- u<1.:.1.: ~ Srep·Tc;:,~ .. ll:·)L(~p;,~·(-)t'31! 

L(;6d {kr:.'l! Z.,uaC: {k~'·;:) I Load (k:'-iJ! 
._ .. _ .. _-.,. - ._- - "--'~.--",-'--'- --'---~~"'-"-'-'-.---.. ---.-~'-~"-'-.. -.--.. --.--"-'_ .. _-----.. - .. _.. ---'--"-~'--.-.------ ----- .. ~--~.---.--. ~ . --... ----.----- .. --- t·---~~··-·r-----... ~~ .. _.;. 

:-:J) .• l .. ' 

: {t,jo .i., )i~(':lS Stal·c{.'d ();' 'I'!:i;_~:j;;,L:;-~~i <'~'. r.:r-,it:i !:.~t12p) 

~ ~{f~SE'r }t~CCs <2S p~~X ~.;U.P- EL·· J -~: . 

., .. ~ _ f·e.5-

E_;;'·:.'it~:\LTSli rI·l~::t.~_·'tll"~!etit: :'\! .. ~ -~-' C'-:!iit:,-;.':; :'.r~;(-';i:: 

(L',--'i.i.d ~-;;(;CO'.lnt:E.~ci fo;- L):i Hee r.".:::)(;~~:. i 

; . 1 ..;. i -1. ~.; n 
S::.: a::~ t: or:!? CH;~EG:i:NG p:.ini!.~·t. 

(Ch.;::.?,·:;rHC [)u.lr!IJ :~3 i~..i cur!~·:i:;'10.; 

- i.: .. (. ~.i ;.~ 'J 

S:. ;~J·t (lee CH1\;"\C.l. :'JC l}UHlp. 

{(':i/ ... !-~.Git-JG p~nr~p ~~~~ .i.l:; :"I.H1ni:':.g. 

\ :"i,-, LO;:ld~:; St.).{ :'.~~c:"l ur. T (" l.·j")p£·{.'~ dt:. :~_!~i~; sl·.er:.) 

Ci"iF<:'}': it ()ri"D~.t.(~ pt:'Vif~r .if.:, 6'.~(~ • .i .~<·l.r:;"ie t:o ':l 4(~()'/ Bus 
(:; :":;~:.i.:-~.~:t-·. i):':: ledBL one )~.~')":.) 

\u~) LOh.d~.:; St.d!'::·:~~d Or T-:r::ipp:'::-('i ,;'t!' ~~L-i.s ::;·::t:?P; 
~~&r~ SI pumps it ~UbC001il1g s ~ 40-deq F 

[1015) Page if'~~ __ of -c~~2~ 

L.u 

VOn 

• !-J/A 

r·j". j\ ' 

.... ;././.'\ ,.;.'.J 

,.. tJ/; ... 1 DC'. (; _ .) 



I;STIEIA'oP G"c;, .".cRAT.

A PM f ";

3

Stc(JLi:ep~c,

uCp nf'-I"fy W r: ''~p

tcp C' sPs

neta. z TI : er dcl

'Ci 'c rcicped cit. W~S Ste.p!

j~erie tlestoe r smimuiiit Wiarmc~ (fcwc

cj- ~ ~ c'cr '1 2--A(In TO " ' Oil pu' r5 IF'

Q a t I.r e' r lný -C'co. 0(CeaKI,7~l i

c~m 1ci cj 3( u CCI~. Io M s w s in a.

'ISto '0c of.cc I'C ESUc. WNt3cnd3c. a in

U0( TO" PMTcf" S i"R COD'W

-. - (yaacte Pr:e:sc"imCZi.L Stac: e as w es y

cf1~ cC energizaed.C~et

(NO Iwads sftacnei or TLIicccc .u .s sun)

5552ru BAS iM s, Hot: Iccc-c 'I,-

jf1 ff ftcP U icp i ')o .f Sci: a t. tan (4 IcC' C "1eý't '' ,

jas [Sctated at S!c f'cCc. of !%C 3EB and EccC cc

IPAG fa [FanI32s tartedi&Cfc''c c''u's loaed fl
+ 3 I 6U. 71 52 * F-)

I cirt cone RHi pumcap as percc Fc~' Sf-fR--- I
i C.~. 2 ,g' 3c2. .,ic + -A ii 'cc-Il 5Z.v

jst i-0i(Id i on ~ ?fi i I.COded Bu~s.

1 -5 11 i9

(d i A o.

c--- ------ - - ~ ~ c iI------

Z.c'' A 3-c4.',-t'

F:J

Mal~ai, A5 z

(1015] Page -' ._ of S, _

. ... ..' ... ~.; ~~: 

..... ~ .... ~ ::. 

'1:: _ 

2S ;::';..:··3 . 1·- i.. 

:;.:;:.; -.~ . 1- 2· 

. 1 ... 1 ~; 

f~:. (; 
:·:;t...ep 

?U .. · .. ~ .';: 

~n~\.t.:;'·!· r)I .. :·t~lP~·i U!'(~ rUl.!:l:il·:r:.J-l~(.~(' ':~(;\-f: rl\~:\ler: bt.!.iVP(l:d. 
ri:.il~ary Wat~~ pumps !;tartcci" 

S'j:O!J (SPs. 
{SP1'ii-1'/ "["lot (,;'C::·Ul~\:(~d. !'-.l~.) r~UDr)::i (:"t·,:~ r.'';~l!l.iri(j.} 

\1·.]"(J T.;o~:td!i; SL:·~1.rt(':c1 ()l~ :rr·i.pped ,"..1.'-. ~:·.his f,:t.t;!pi 

En.:;.~r's,:.l.~·~e dt: J\~><lBt OLe P·~·essu[i:-:,:,.jr: B~;:atC't"· Gl."{):"p 

as pel SOP'·2L-1S. 
(':·)2~1:~.S~.iur:i.%t~r Eeatc>~' G1"C':'dP j7; (~!~(~·::'·S1ized 

011 :l :igllt:".t~~.st: l<:h!.!ded ~P1S.) 

!.;Tl"_l~([, / .. c ,;;,!';d S'i"'CfF DC Os. .~. j:.1 :(18 IF 

'~~0U\: tJl1S'2.:S a~c p(n·;~:r8d t.'c;:Y:.r: O.f[sitl:; 

a~d ti~-brenket'H ~'re o~;en. 

!:;t-2:~rt Tln:b 'J'"Ul·niJ.J9 Gnax. \Gio.:-u.r ~;t(n.ted.) 

···47 

{~o CCWPs ~re LUllning.) 
Stop 1 of ) ESWPs. (2SW~s 3S arld JG r~nlli[lg.) 

S1,1: r.dOh'g Hot.cl):· -ell".i '/en AFt··iPs i. [ des i ·r<,..!d . 

SZT'C TO ES <~ .. 

U·};':; LOt..:;.ds St·.a·::-c.ed 0:..· 'Ci . .i.pped i"J.t: tb.~.!:,; Gtep' 
Oper·~te ?~ess~riz~r Heaters as l""ieCCessary. 
{P~essll~j2er }ieater Grutip ~2 is e;lecgized.) 

St2rt: BAS? HLrs. Hot Perl Blowe~s, 
S"i:'i? pt.!!~;p iLo(::.d~j s;'·i:trt.ed Oi': l'1CC 3·~·.! I E..le,....:t 'i'\ ... nli021 
::'f.:.rlS [S\>:n:~; . .ed ut: S,L l\L:~O of !':C(: 3EHj and (..'~:,~ 

P.ll.Ei tdn [Fbn ~2 rit" .• !.!.'ted on ~~.J.~;h:.>_::~~t l.oadf~d Blls] . 

~83 +6l ~6~ +67 ~62 +G~ 

S;:art. o;,;e P.HF. pl.~Ii'iP i.'"lS pel SO:~"R.f-!P.-·l .. 

{CC~~!P :!:2, NES~\;2 .3 ~~ r:nxl RHH PU!'iiY J~: 

s!:~~ted (.n .ligh~est loaded Bus.' 

(1015] Page _4~ .. of 

... r ......... ~ _ ... -
T 1-.1.;\ , ii.· ,,:0. j' 

l. C: 7 :1 .• 6 



G2Bi-tE. {A(R F i3R U'P ý*jf1 A
ij

tXj2c I i Ij1 Co -

To Cn~~ I p.z I

es E a ,,:` u

(1015] Pageof__

, - j : 
'"'~~ -"~ '. '- "-

I ';'~>'O AF'S"";P.E; (;.~:c fi.l:1ning. r.~, 

rj.:~:r: CULDCi..r--;' P<~'19~~, f\?'dP 31 1 ::'; 

t-; t;:}PE)~~·d C;!"i hi 911(,S~. 1 c;.'."ide:~; f!11S. 

:3US ~.ii\ Bus '".11;. Bl;S (;.'\ i 

lr,it!"~t.]"O~l 1S".ep l_ociJi S~ep;T()tal!S::,:!p!T0t:al~ 
I Loa~ ikW) 1.D0l1 ik~} ~ Loud (k~)! 

rl/.-\ 

[1015] Page 4qL __ of5c.?<2 __ 



STEAM GENERATOR TUBE RUPTURE
- - - -- " " - " • 235

1950K•!o-a• m~ : : " : i-1950i 7:o K o , ,• .•.• i . • .... ... . . . . .!.. . . .. . ....... .... :. ! !.... . .... .. -. .. . . .. . .. 5.. . . .. 0 .

.1550

Bus 5A Not Available 1150

350

.. .. .......... .......... . 5 A O O 1I a 2350

S. ...... . ...... . .... ... .. : . .. . .. ... ... 1........5...: .... .. ..... : 12 50
S 750 K} wtl••',•t Lirn1•: .1 7. .. ... . .. . .. . .. .... .. . . .. . .. . . .... .. . ...... . .. .... .

K
............... . .1550... .. .. .. . ....-. .. .. .. .. .. ..... i •

... ... '" "" ............ . .. .... . .. .. 150.. - -. 5

w

- 7350 t

_ 50
Oti~s _NA LDOQE Lo,~f9 5

2350

....... ." " . . " :. . . .. 1550

. . .... ....... "1 t1 5

:..... . . 750

350

2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
EOP Step

[10151 Page 4142. of _______

2 3 5 6 

STEAM GENERATOR TUBE RUPTURE 
.. -.------~ .. -.--:.---.-.-----,.--... '-.'--.-.- - --- .. _--:--_ .... -_ ... _----_ ..• _-_._._-_ ... ----_. __ ... 

8 

Blis5ANdI A vailabta 

9 10 11 12 13 14 15 
EOP Step 

16 17 18 

[1015] Page Ll92. of S-co 

19 20 21 22 23 24 

.";", 

2350 

!-1950 
t 

, 15SO 

;-1150 

750 

350 

, 23SO 
i 

!1950 

",«1550 
.. t 1150 

; 7SO 

350 

Bus 2N3A LOOP LO!1lJjngj _ -SO 

;2350 

;1950 

. :;:,' .. ~)" 
'·1550 

;1150 

;. 7SO 

3SO 

. Bys 5A LOOP Lgadj/lgj -SO 

25 26 27 28 

K 

o 
w 



IP3-CALC-ED-00207 Rev. %

Steam Generator Tube Rupture
Buses 2A/3A Tied Together, Bus 5A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROM EDG

AFWP 33 EDG 32
CCWP 32 EDG 31
CCWP 33 EDG 32
CHARGING PUMP 33 EDG 32
ESWP 35 EDG 31
ESWP 36 EDG 32
FCU 32 EDG 31
FCU 34 EDG 31
FCU 35 EDG 32
MCC 34: TURBINE TURNING GEAR EDG 31
MCC 36B: AUTO EDG 32
MCC 36C: AUTO EDG 31
MCC 36D: AUTO EDG 32
MCC 37: BAST HEATER (TANK #1) EDG 32
MCC 37: BAST HEATER (TANK #2) EDG 32
MCC 37: PENT. BLOWERS (#1) EDG 32
MCC 37: PENT. BLOWERS (#2) EDG 32
MCC 37: PW MU PUMP EDG 32
MCC 37: SPENT FUEL COOLING PUMP 31 EDG 32
MCCS RESET (2A/3A) AS PER SOP-EL-15 EDG 31
MCCS RESET (6A) AS PER SOP-EL-1 5 EDG 32
NESWP 32 EDG 31
PAB FAN 32 EDG 32
PRESSURIZER HEATER 32 EDG 31
RHR PUMP 32 EDG 32
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IP3-CALC-ED-00207 Rev. -6

Steam Generator Tube Rupture
Buses 2A and I or 3A Not Available
Loss of Off-site Power
Operating Load at the End of Scenario

EQUIPMENT RUNNING POWER FROt N

1 AFWP 33 EDG 32
2 CCWP 31 EDG 33
3 CHARGING PUMP 31 EDG 33
4 ESWP 34 EDG 33
5 ESWP 36 EDG 32
6 FCU 31 EDG 33
7 FCU 33 EDG 33
8 FCU 35 EDG 32

15 MCC 36A: AUTO EDG 33
16 MCC 36B: AUTO EDG 32
17 MCC 36D: AUTO EDG 32
18 MCC 36E: AUTO EDG 33
19 MCC 37: BAST HEATER (TANK #1) EDG 32
20 MCC 37: BAST HEATER (TANK #2) EDG 32
21 MCC 37: PENT. BLOWER (#1) EDG 32
22 MCC 37: PENT. BLOWER (#2) EDG 32
23 MCC 37: PW MU PUMP EDG 32
24 MCC 37: SPENT FUEL COOLING PUMP 31 EDG 32
26 MCCS RESET (SA) AS PER SOP-EL-15 EDG 33
27 MCCS RESET (6A) AS PER SOP-EL-15 EDG 32
28 NESWP 31 EDG 33
29 PAB FAN 32 EDG 32
30 PRESSURIZER HEATER 33 EDG 33
31 RHR PUMP 32 EDG 32
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Operating Load at the End of SCenario 

EQUIPMENT RUNNING POWER FROM EDG 

1 AFWP 33 EDG32 
2 CCWP 31 EOG33 
3 CHARGING PUMP 31 EOG33 
4 ESWP34 EOG33 
5 ESWP36 EOG32 
6 FCU 31 EOG33 
7 FCU 33 EOG33 
8 FCU 35 EOG32 

15 MCC 36A: AUTO EOG33 
16 MCC 36B: AUTO EOG32 
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23 MCC 37: PW MU PUMP EOG32 
24 MCC 37: SPENT FUEL COOLING PUMP 31 EOG32 
26 MCCS RESET (SA) AS PER SOP-EL-15 EOG33 
27 MCCS RESET (6A) AS PER SOP-EL-15 EOG32 
28 NESWP 31 EOG33 
29 PAB FAN 32 EOG32 
30 PRESSURIZER HEATER 33 EOG33 
31 RHR PUMP 32 EOG32 
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It "RSEPW~aLO
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54 SAXING TYPE P
59SIAIIIIN TEAP RELAY
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21 IIALF COUPL. OR 1141[AYIE MiD. SY SP

we I or DRIVE" lOWp. T"
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a VINT. KIN UPTHRUST
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< * 01 co/ Al N 3-CALc-8P-oo.oIndian Point Unit ".os. 2 and 3 - • 9
-•POwJENIT: Recircuiation Pumps Ar,, A.t

-MOTOR M,;UFACT-UER: West'inhouse Large Motor Division, Buffalo, 'Jew York
MOTOR SHOP ORDER WU:."ER AND/CR SERIAL NUMBER: 67F63897-1S through 4S-67

MOTOR H.P. RATING: 350 0 1181 RP4 MOTOR FRAME SIZE: 588.5

- - .e.efl------n~ 0eeee-eeeeee- -- a - - -

MTOR WRR -

LVlIE VOLTAGE:

313 LB-FT2

440 (100%) 4e---
3.1 (PERCENT)

100.00
95.00
90.00
85.00

• 80.00
" 75.00

* 70.00
• 65.00

- 60.00
" 55.00

50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00

9.50
9.00
8.50
8.00
7.50

"7.00
6.50
6.00
5.50
5.00
4.50
4.00
3.5n
3.0no
2.50**
2.00

*1.50
1 .24

eD

MOTOR SPEED (RPM)
0

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1086
1092
1098
1104
1110
1116
1122
1128
1134
1140
1146
1152
1158
1164
117(.
1176
1182
1185

MOTOR TORQUE (LB-FT)
2067.47
2092.84
2120.03

2149.27
2180.79
2201.22
2219.39
2242.09
2270.12
2304.55
2346.76
2315.83

S23,86.40
2473.89
2583.64
2723.22
2903.66
3157.02
35! 7.62
3555.48
3592.23
3610.73
3658.74
'3698.61
3727.61
3742.37
37-38.79
3711.89
3655.77
3563.58
3427.6n
3239.44

.2999.32
2690.21
23r1 .36
1828.88
1551 .96

PAGE 1 OF 3

I'!VjUI\ U~jA 

, • cOot, N v :r..P3~CALC-f.J')-,,()z.o7 
Indian Point Unit ,l:OS. 2 .1nd 3 ~_ B 

lENT: Recircu;ation Pumps ,APf'~,I,:x A.'f 
• .-....-. ·,>J.,ee~ Z. of 3 

W~stin~house ldrge M~tor Division, Buffalo, ~ew York 
MOTOR SHOP ORDER NU:-~BER ANDleR S~ IAL Nt.:~'BER: 67F63897 -1 S through 45-67 

• 
f1lTOR H.P. RATING: 350 (3 1181 RP~" f'()TOR FRAr~E SIZE: 588.5 

_st 

.--~--------.------~.-----.~-------.~.------.------------------
IiIlTOR ~R • 313 LB-FT2 

~ lDfE VOLTAGE: 440 (1 OO~) 

SLIP (PERCENT) MOTOR SPErO (RPM) ~R TORQUE (LB-FT) 
100.00 - 0 2067.47 

95.00 - 60 2092.84 
90.00 120 2120.03 
85.00 180 2149'.27 

• 80.00 240 2180.79 • 75.00 300 2201.22 
. 70.00 360 2219.39 

•. 65.00 420 22"2.09 
60.00 480 - 2270.12 
55.00 540 2304.55 
50.00 600 2346.76 
45.00 660 2315.83 
40.00 720 . 2.386.40 
35.00 780 . 2473.89 
30.00 840 2583.64 
25.00 900 2723.2l 
20.00 960 2903.66-
15.00 1020 3157.02 
10.00 1080 3517 .. 62 

9.50 1086 3555 :48 
9.00 1092 3592.23 
-8.50 1098 - . 

3610.73 • 
8.00 1104 3658.74 
7.50 1110 '3698.61 

~ 7.00 1116 3727.61 
6.50 1122 1742.37 
6.00 1128 37.a8.79 
5.50 1134 3711.89 . 5.00 1140 3655.17 
4.S0 1146 3563.58 . 4.00 1152 3427.60 . . 3.Sfl 1158 3239.44 
3.00 1164 .2999.32 2.50 -, 1170. . 2690.21 
2.00 1176 2301 .36 
1.50 1182 1828.88 
1.24 1185 1551. 96 
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of using motor efficiency and power factor.

5.0 EVALUATION (continued)

The matrix of values for FLOW, BHP, CURRENT (MOTOR RATING) AND CURRENT (DEGRADED
GRID) is the following:

FM(GPM B.:IE C.URREJT_ (APS CURRENT (AMPS)
MOTOR RATING 440 VAC DEG GRID 422 VAC

(BUS NOMINAL VOLTAGE 480 VAC)

3000 335 440 458

3250 348 457 476

3500 352 462 482

3530 354 465 484

3750 365 479 499

4000 368 483 503

flow limit based on mechanical I hydraulic restrictions

6.0 SUMMARY:

Considering the nominal arnptectk settng of 540 amps and a maxnimum realistic amplector variance on
the low side to 488 amps, it can be seen that even under DEGRADED GRID conditions, the pump would
not be expected to trip below 3530 gprn. This expectation Is conservative given the method of calculating
ampere loading via the BPH conversion formula being used in Section 5.0. Additionally, operator remedial
action for re-establishing normal bus voltage will be annunciated prior to voltage falling to the motor's
rated voltage of 440 Vac. It can therefore be concluded that the Recrculatio Pumps can be expected to
run without a motor overcuwrent btip for all flow values covered by the Reclrc Pump curve as long as the
pump rated voltage of 440 volts Is being supplied to its terminals. Addrionally, It can be concluded that
a single Recirc pumnp will be capable of suppn the NPSH limited flow of 3530 gpm even under

degraded grid condtions.
IkI
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5.0 EVAlUATION (continued) 

6.0 

The matrix of values for FLOW, BHP, CURRENT (MOTOR RATING) AND CURRENT (DEGRADED 
GRID) is the foI1owi~: 

FLQW(GpM) BHf CURRENT CAMPS} CURRENT (AMPS) 
MOTOR RATING 440 VAC DEG GRID 422 VAC 

(BUS NOMINAL VOLTAGE 4SO VAC) 

3000 335 440 458 

3250 348 451 476 

3500 352 462 482 

3530· 354 0465 484 

3750 365 479 499 

4000 368 ~ 503 

• now limit based on mechanical J hydraulic restrictions 

SUMMARY: 

Considering the nominal amptecl« setting of 540 amps r.d a maxinum realistic amplector variance on 
the low side 10 488 amps. it can be seen that even under DEGRADED GRID conditions, the pump would 
not be expected to trip below 3530 gpm. This expectation Is conservative given the method 01 calculating 
ampere loading via the BPH conversion formula being used in Section 5.0. Additlonalty, operator remedial 
action for re-establlshing normal bus YOItage will be annunciated prior to voltage faDing to the molo(s 
rated voltage of 440 Vac. It can therefore be concluded flat !he Recrculation Pumps can be expected to 
run without a motor overcurrent bip for all flow vSues 00Yered by the Recirc Pump curve as long as the 
pump rated voltage of 440 \'OIts Is being supplied to its tennina/s. Addi6onalJy. It can be cooduded that 
a single Recirc pomp wi! be capable of supp/yi1g the NPSH /knifed ftow of 3S3O gpm even under 

degraded grid conditionI. 
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PROJECT WESTINGHOUSE ELECTRIC CORPORATION S.O. No. 54E70491-B
2FON,;HtOEY INGERSOLL-RAND CO. DATE 2/23i6a BY F- CAMPREI1

3 MARK OR ITEM NO INT - SIAPCS4 -

PURCHASER'S REQUIREMENTS OATA FUFNISHED BY SELLER

s SERVICE CONTAINMENT SPRAY _jMAKE WESTINGHOUSF FLECTRIC CORP
$-TYPE 8X21A FRAME NO. 5090
" o0. oF uN'TS FOUR (4) (TWO EA. PLANT) HORSEPOWER 400

M OUNTING I SERVICE FACTOR __._1__

9 ELEC. CHARACTERISTICS V. PH CT FULL LOAD RPM 1776"
io SYNCH. SPEED. RPM JFULL LOAD AMP 4
1, HORSEPOWER I LOCKED ROTOR AMP 24<87
1 1 SERVICE F ACTORI STARTING TORQUE, T. FL. 130%

13 1 ENCLOSURE PULL-OUT TORQUE. SF L. 240%
14 INSULATION CLASS EFF.-FULL LOAD. q 94.4%
15 INSULATION TREATMENT EFF.-11/4 LOAD, % 94.7%
i,4 AmeIENT TEMP-C EFF.- 1/2 LOAD. S 94.4%
17 STATOR TEMP RISE-C P.F.-FULL LOAO, S 90.6%
It BEARING TYPE P.P.-/•/4 LOAD, 9p0.0
I9 BEARING TEMP RELAY P.F.- 1/2 LAOA. % 86.3%
20 SEARING THERM•OCOUPLE P.F.-LOCKEO ROTOR

21 HALF COUPL. OR SHIEAVE MTO. BY SPACE HTRS., TOTAL WATTS -

n2 ROTATIONO RADIAL BEARING-TYPE ....

23 WK2OF RIVEN EQiUIP. 35M LB. -FT.' TH4RUST BEARING0- TVPIE _________

24 SRKWY. TOQ. VR"-. EQUIP. T LT' - FT. BEARING SERVIrE -MR.

25 OVERSIZE COMO. ax NORMAL . OPER. TEMP-C 60 DEGREES TOTAL
24 Coo. BoxLWAiO. MET -T, -Lt. LOAT LOS.
27 SPACE HEATERS. VOLTAGE, PHASE OIL COOL. SYS. REOD ---

2 , SPLIT END BELLS BRG. OIL PRESS. RANGE. PSI
29 TERMINAL LUGS. TYPE SRG. OIL REQ'O EA. SR0. GPM ---

S8 STATOR HIGH TEMP DEVICE NAME PLATE CODE LETTER E
( 1 LADJUSTABLE SLIDE RAILS , PERMISSIBLE STARTS PER MR: "

22 SDLEPLATES -l- *MOTOR Ar AMBIENT TEMP 2 (TW
23 PROJECT tLgV., FT. *MOTOR AT RATED TOTAL TEMP 1 NE
34 SHAFT (HOLLOW. SOLID) TYPE SEALED INSUL-SYS. CLASS
s5 COUPLING (SELF-RELEASE) DESCRIPTION OF INSUL. SYS. THERMALASTIC EPOXY
6 SOLIo. NOwREVE*SING

27 ADJUSTABLE. FLEXIBLE CALCULATIONS BASED ON 460V
u -vjRT. •Z-O'jwNlTHRUST
:1 VERT. MAX UPTHRUST

40 VERT. MIN UPTHRUST "--...*SUBSEQUENT STARTS
41 VERT. MIN DOwN"TRUST MOTOR RUNNING - 15 MIN. APART
42 (WITH MOTOR RUNNING) MOTOR STANDING - 45 MIN. APART -

43 SIDE THRUST

441 MAX REVERSE SPEED _ _ _

45 DRAIN PLUG AND VENT

4, AIR INTAKE SCREENS

48 A~pf ,,L,, Ae

51

52 REMARKS: REMARKS-

53 ALL PERFORMANCE DATA BASED ON NORMAL RATED ALL PERFORMANCE DATA BASED ON NORMAL RATED

S4 VOLTAGE AND FREQUENCY VOLTAGE AND FREQUENCY
SS ITEMS 34-,44 APPLY TO VERTICAL MOTORS ONLY INDICATE IF DATA IS ESTIMATED -

(54- 0"'.-1, s -R ACOR"ODER NO. 0•7-3050'-

S7 ITEMS 9 & 8 INGERSOLL-RAND ORDER NO. C-592453
so ___ WESTIN•IIti•F FACTORY N NY. 352()

60 * VIEWED FROM END OPPOSITE COUPLING END

I PROJECT WESTI~G~9USE ELECTRIC CORPORATION 
'2 Fv~tjHtO e" INGERSOLL-RAND CO. 
1 .. AIU OR Ire .. NO INT· SlAPCS4 . 
4 PURCHASER'~ REQUIREIIENTS 

..,,~;. __ S ~E CONTAINMENT SPRAY 
(\:TYPE 8X21A 

- 7!NO.OfUHITS FQUR (4) (TWO EA. PLANT) 
• 1ol0UNTtNG 

, : ElEC. CH."ACTEIIISTICS 

to SYNCM SPEEO RP", 

v. PH C'f 

S.O. No. 54£7Q491-8 
0" 'T E 2123L68 BY E. CAMPBEll 

I DATA FUFf.jISHED BY SaLER 
,MAKE WESTINGHQUSE ELECTRIC CORp. 
~ FUME HO. 509Q 
I MORS(POWER 400 
i SUVICE FACTO. 1.1 S 
I fV~1. 1..0AD RP.. 1716 
! FULL 1..0"0 .... P 438 

II • HORSEPOWER I.O(;KEO ROTOR Alii' 2487 
I, I SERVICE FACTOIt n"IUING TORQUE.' ',1.. 1301 
111lHCLOSUAE .. PU~L.~T TORQUE .• '.L.. 2401 

-. 

U ~ INSUI..ATIOM CLA"::..=:._-:--:-___________ -+..:.( ..... "-' ._.,_U:....:"':.:~:....:L::..;O_ .. ..:.D:..., 'l..:..... __ .... g~4~~li~--------
IS INSU"ATION TREATMENT E'F.·1/, LOAD.' 94.71 
I, ..... IINTTt .. P·C !".·lIlLOAO.' ~li 
17 Sf A Toa fElli' ."f--.-:C-------------~,~.,;... .. -'~U..;.I......;;L:.:L~OA:::.::O....;.:..."----'-q~o_.;u-6i--------

I' llAIUNGTYP, '.'.·lI.",OAO.1l 90.M 
" BEARING TI .... AELAY '.'.·112 LOAO.1l AEl 1': 
20 lEARING THtRI!6OCOUP~( '_'A.O<:ICIO 1t0TOlt 29.7 
21 HAL' COUP'-. OR SHE .. vE MTD. IY SPACE HUS,. TOUL WATTS 

21 ,. 
u 

" 

n ROTATION- UDIAL IlARtNG· tvPI ___ _ 
.1C20'D~-VE~N-E~QU~~I=P-.-~35'L:n~~~.----~F~~T.~'--------rni~A~U~ST~.~EA~R~IN~G:....~T~Y~'E~--~-~-~-~---------------
~y:ToltG: ORV". EQUIP. 1l~. O~l':.B:.~~.=:F:T=. ========~~I:...E~A~R~IN~G~:.::S.:....:E~It~V~Ir.~E=.:..:H-A~.----_-_-_----•. -------------
OW.SlZE COHO. ao_x _____________ ~NO~.;;;;; .... ;;..;..:;.L..::.~RG::.: • ....;;O:...:.,U. TEJUt·C OO-nwfEES TOTAL 
'C_ON_o_._lOi"'-~ATt-ON-._-_ MU -flCHT·Lt. ----a6o lBS. .- """"''''----

27 
2t 

SPACEHEATEAS.V~OL~T_A~G~E.~P_H_A~SE~ _____________ -,~O~IL~C~OO~L~.~S~Y~S.~R~E~Q·~O~-~-~-__________________ _ 
~TEHO IULS '. IRG. OfL puss. UMGE. '" --- , 

2f 

f' JO 

TERIllINAL LUGS. TYPE " lAG. Ol~ IlEQ'O U. IRe;. c;,.. ---
~cRH~-riM~P~D~E~VI~C~E-----------------~H7~~i~'~L~A~'E~COO~E~L~I~T~TE~I~Er-~----------------~ 

ADJUnA.l.E S"'OE .A11.5 • 'lR"'SSI.~E SUItTS Pel HI: • --
"'-...... 

1 

11 

n SOUP"A'U .• '*WOTO. AT AMIIENT TE~ 2 em 
:n 
:u SHAFT (HOLLOW. SOUO) TYPE SULEO INS~S. CLASS I 
:5 COU"LING (SE Lll· II flUs() DESCRIPTION OF 'NSUL. $'fl. THERMALASTIC EPOXY ,. SOLID. NONREVERSINO 

37 
]I 

It 

AOJUSUIU. 'l..fllllU: CAlCULATIo-N-SSASff)(JN 460V 
~ ~ W 'OOWN-T-H-RU-ST---------- -------~::;...;.:::::.=..::..::...;.!...:.=::...;==~:.:...-=:..!----

~. IIlAX UPTHltUn ------~--------------- ---.. -

40 

• 1 

vUT. MIN uPTHRUST 
I----~--:--=---- ---- ----------

vERr. MIN OOWNn4RUST 

• 2 (WITH IIIOTOII RUNNING) 

4l 
t--_____ -=:--- --.. _. ---- --
SlDI THRUST 
~~~:.::.:~~~---------------------~---------------------------------••. 1IlA.REVER~~~~E~fO~ _____________________ ~ 

- ---------- --------
45 DRAIN '~UG AHD vE .. T 

46 AIR INTA"E SCREENS - - ------------+ 
Ca..fc.. No. 

41r--
.~----------.--------------------+ 

Kev. 8 
AfFe "0/;' fl A.5' .. 

~I--------------------------------~ sh ee t. I or I 

REIIlARICS: REAURICS: 

ALL PEA"ORMANCE DATA BASED ON NORMAL RATED ALL PUFORMANce OAU USED ON NORMAL UTED 

VOLTAGE ANO FREQUENCY vOl TAGE ANO '~EOUENCY 
'TEMS 1.· ... APPLY TO VERTICAl. WOTORS ONLY INDICATE If OATA IS ESTIMATED 

~~~~~~~~~~r_~~~~._--------4_------------------------------. -l-R fACTORY ORDER NO. 037-30650 ....... ./ 
~~~~~~~~IT~~~S~9~&~8~---+-IN-G-f~R-t~-OI-L--.~--ND--ORDl--£RN--O-C.-Si9-1.24-l5--]----

• VIEwED 'ROM END OPPOSITE COUPI.ING ENO 



- r BSUFFALO, ,.Y.
S/9 r t

POWER AUTHORITY. STATE OF NEW YORK

NY 30084- M.P. 400 Volvo 460 Photo

5. 5009SZ HSDP Polo, $ R.P.M.

Dat 11/2/81

sfc, ofi.. No. 81F32506

3
1 761

ClodsB h lplolltea

Cyclie 60

. .... . .... .......... .I. @ Z
___ ___ ___ ___ ___ ___ __ ___ __ ___ __ ___ __ Stator Re$. -9 24-C

.-.p.ot . ,,, , ,n . ,. l 60 Per • 'Vel_. T-, .T,-, - .014!6.
,,,, ibo w 0 6400. T1  1 - .01416
,, _, . (,<X .as •, lea.01T 7 : T3  - .01430....
ota. Res.. (T.T) -- 75* C -________-__0R 3

riin , Winding RA . 't 7S C - 0-__...._.

,, _ Re','. (I_,,_,t i..,_as 7_" C _- , '_._....... Phase Rotation per iiP5S853

LOSSES IN WATTS AT FULL LOA 0. I ,_ ....

*few 12 Less ., ._. ... J ibration with 1/2 Key-

.Ow 12R Los I Frot ReAr

off Lose Ho rz . W IO .0002
• 1,;"• and Windage Loss __Vert. .00011 bool

Ifficin'y. FPull L,-d 93.4 1 Axial .00055 .. 001.

'" - L,,d .. . - • 9'.' .. . L ows ... .. 3 .7• ",,

pi-*ft Foctot.FwII.Le4Jd . .... .. . 2.L9 ' -.

" ) "'"i 83.3 .. ....... _ __,_,_....

, v . F.Iw 'l i . .... .. 1 764 t . . ..

. Pa To,,: t htill fo d 448.5 _ . ...... . ............ . ,
".319.6

p-- • .,, T , ,•e.--.--.d 46 . .. 2327 '.___- ._....... .... ..vg u. RaI,, ,:ae4 •, .4k0 .......... -232 .- .",. ""..

w. 'See. Volts bywetwn- rl.ft.9_ _ __ _ _ _ _-"

.a. ^amp& pms# finp otfu 10 .d _10041_

AlT -.. '- T ,ts, . ( .L.T.) I, Ml. It. '_... . ... _1_90.5

anI.T ltS * F L. T. 239 -', ",'...... .

*#,%tg T" ,,, In W"i P.C?.' . . .. "-vet 139 -4 0' * . .

4d PI-y Tesitd .. iOK

*ltwem, Tested______

"t , t.@0i"4 Zooo V 60 Sic. UOK ... ...

stif e ,.avAot.,!Ti , Se.. .!,, - ..
TEmPERATURE TESTS ____ ___ _______________

*sgtph of Teo t i^ h...e •4.50

,,,o ,460 .1I

N* ~ l PF ll Lo d'A p.. , _.......,115 _ _. . . ..... .. ...

I4p. As**- Stile@ Coa,.. $1 Res. - 59 __ ..... __,.

iagve.0 C ~Statof I,*"- b 3. 5

otal IR.a, Capp- Bearing Front 29 Total .. ..

emp. • l.,r a ,.... Rear 33 - Tem p....... ... I
eaCa 4C~~fir -z' P*ý C A___ -. C -~c. g,. - -v;

.. , App>,>o A. U
N..• i... . . .. .. .... . -.. .. .. .. ......e e • / o • 3j

T"ti sue.* Is a trve and ctredc recrd of

EPORT OF TESTS ON INDUCTION )AOTORS
cow 29I5sk

dotl e lale dtl em f isit l ost* "4 9 9 0-0 ls e0l0 of ) as*ui Elelle Cmfpstlleft.

R. P.' Simpson

,........., 
.. '\ .. '.' 

--

C.~~:f $fr;;:;·?I.~~e 
POWER AUTHORITY. STATE OF NEfI YORK 

NY 30084. H ,. 400 V.h. . 

i::'" 'v. 
50095Z HSDP P,I .. 

I , 
... ,. •••• P., T.,,,,; .. ,I .t ... 1 •• 4 4DO v.lt. 11Z 

,'u i .... ,,' 0' .... '_4 6400 

., .. R ••. (T.T) ., 7S' C ........ .01/· 

.tt;". Wi .. 4;". fl ••.• t 7S' C •• h",. 

~t .. R ••• (\.t ,.",.) .f 1S' C • -""" 
LOSSES IN .4TH AT FULL 1.0A.0 

,., \,. •• 411,. ... I 
·' .. 12RL." 

I 

., .. r 2 R I. ... I 

"0 L'" 
·icti_ ....... i .... '. l. ••• I 

£fflci'''cr • f.,11 L •• 41 93 4 
• " 1.._4 Q 3 -.9 . 
.J1I1..-~ 93,7 

, ..... ~ Foct.·!f"U.l .. iiI;...::;'1:.:.:.: .';...:~c;..;." ··89,5'-
• " l. .... 88.2 . 
• ~ \,. •• 4 83.3 

.,. 
• Fvn,\" ••• 1764 

~J P., T .,"': .. ,,,II 1_" 448.5 
~ .• ;. '"II ' .... :if ·~;"7''''='' -: . ' ' .. '319.6 
• ~...:. ... ' ii, T ..... R.;., .. b' .... ··;·460 . ,_ .. Y " 2327 ~ . 
~,."...--... ,.,. .. ~ .. -' ....... ...,;..;. . .: .... _ .......... . - ..s84 .. _ .. ..: 
.. :·s.c. v.lt. ".,;; •• ,,' ,1",.' . 

'y' 

.c. A ... ~ ,.., ri .... , ' .. II ,_4 .. I' ~_ .. T ... u. (F .\,.. T.l fA 1\. ft. 1190.5 
••• T ~_ IA " ., f. \,.. T. 239 
eftl,.. T."" ... 1ft: ~, F.l.~T.'· 

.,. ···-"139·~'oJ 

..4 'ley T • .,_4 ,. OK 
.te..c. Tn •• 4 U~ 

..... "'. T •• ~ lUUU Y 60 Soc. UJ. 

,. .. IoU T~"M V s ••. 
TblPER~TURE TUTS 

.... ,t. ., T ... i" h ..... 4.50 

.1,. 460 
H • .-I F"II l_41·~ ... , •. l1S 
_'0 .... · St .... c.,~. \y Res. . SI 
\ "_" ••• C S •• 'o* 1'.11 63.5 
'otal Rot. C.ppor Bearina Front 29 
'emp. RIO'" I,." Rear 33 
__ ,."p."'_ h' • C 20 

. 
:a - ~ .. , 
T ! ... 

1 .. H ••• 
I 

EPOAT OF TESTS ON INOUCTION MOTORS 

aUF fA. 1.0. ~.Y. 
D~. __ \_1~/2~/~81 _________ __ 

SMell 0.4., He. _8_1_F_32_S_06 ____ -

•• ••• ...... "eft 
4 'j IU'.JiI. 1761 C"I .. 60 

460 8 3 CI 

I" , I t_IU' 

Sta tor Re~. II 4:4'" 
T, 1ft ~ .01416 
T, .~ .. - .01410 
1 .. T~ ~ .01430 ... .. 

Phase Rotation Der- UPS5853 
I 

Vib r a1jgD )!Hb liZ Kex 
Front R ... ~r 

HOr-7 .UOUt4 .0002 
Vert .00011 .0001 
Axial .OQO~5 .00011 

. 
;' •. - .......... .,; e' . . 

. . . . . , 

-.. . .. ' .. 

'.- ...... . . .. , ~ • . .. : . .,;. . . ~,:",. r .-

• . . .. .. . 

. . , 
• 

Total 
Te:nD. 

Co.(". N" :J:.PJ- CA~ -EJ) -t:JC;'~ 7 -
~. g -

A.' -
Aff(l,..Y-oI;x -
5hee t. / ot: 3 -



RIO eo-p -1i• prq7* ý36- PASny Poals
0 r¶i-ro~a 4QQSNP (we~ozE oOI-Gq-Awj-oe

RPMn I"?(.- FQAnL 500(8,SSDvý^&Ta7 4 oo w 1 4PL JE OE ArilOTOa1

9Pyn 04I FQA&7.c 6CoqSIZ HS$PP
i.O. 97IF3z sO(

ft/WO Ca oA4/A//7EA/T DjwtP&MPA7'o Z
,a421er1A1,Q( FqeI 509acs'

U I ',:; 1110 ", 50 05-

-'io 7t'--IP- 19$sv' -z, - 9p, m

Cwn4.rotz -YoaH,-I. ,r'nn•S~oe 606oIIVý
,(/&4L PRec274,&/',4 -C~q9rt F7?,44ZWr4'OiZ
I/4 ,'OW . op S'09c.S F ,*o bZ.

O morc TAJ- SWUIS Fe,9A/? SOPr

Q DSoof vN•-z. . • CAL C

r(ZAV~II 5006o! Q h-a-ýr- peaýA-6
$~et 3

® t\-\OTOtZ. -foo tI p (c..;QeE I-IOl.t~t) 1-1 f:F:LJNIZ A W1I'rO~ 
{(PM 'r-r7~) Fr<ii(f1e- 5'00<,5 

p Q..~\lIDt.L-S ~O. GfF"('5;IO+ 

® """'o'TOt4 4 00;1- 'f L.f FE '-JivE" yY\oTo(l,. 

3S~~ RPM F'f2AME $Oq-(.LS 

@ ",,-c,io <t. 4 ()O }.(, ~ 

,vtf P IJ /1fF /!k7 S 

~Prn (JG,I J F"QAf'YIe 500QSrz HSf)P 
CS.O. 'P1t='.32. 50(, 

. #' 
~EQ£J(~I T Iq,v 50,'21 

memo . CO~/II/In£NT S,.o~ {)~p M()ll1iG. 

61t2.I6oIII/101.- F~Ame '# SOQ uS" 

~R..ACtr l-.IlrJl 1k4111E'" 501)6-8 

t<~UI ~I rIO'" ~ SO{<J3 . 
. ! u.x /3I)ILet7 F~ ~ PI,4"...1' /'YtdTgtt., 

1l Ecru I ~ I 1'101oJ'" soal 
CQlvr.CJlN ,--.Q'~J SP~ p(-(trlP l'1'I{7T~a 

ll.EQ.u 1'S/11oN #' S()OQl9 
c.o~I'V • .vr ~L/N&- Pufrt'" ~qlZ... 

/lJ6/1J oS' ,flf",d,ee.AI 'S j ICliO 

p.o. 7'i'-:IP-3S 3' 

H!ErH<J ~ I t;;J fCif'1 

1".1). 8'0 -.zp - /9-rs-
CIX..I..8 ~O/Z. 1'0(1 riP. FRIlrt1E 5006~ /'fJ()1f:J1'l
r//a ruC2IJI5#··/i ~ S rt.. mlOt??L: /J?f77t1R. 

/tvR..Aee 0 p- So9uS J="t<'lJrn~ /ho"ibn..-
rNg SOOQ!!!;? NIL'- SS- rC.llZJVISIl~,J) {,../IT~ SPeC/II(.. Sl/CFI 

t"x.TE}J't!;J()L..I T~ I?Mrch' TIJI; SCRl.lS FRAme 'SJJFI 

., 

(~ M~fY'-o NG DA-rr; ($(;)""~/JA.' IN /q79) 

PQ(UIOt.c..& S'.o. C.'?F'/SIO..,. 
Co.l, N, r.r3-cAL.c.~ !f.!J-OO;1.Pl 

F'1(~Vl-1 ~ 500bS fj) ~IV 
.~r:., ''!*.' ~,.-,,,:, 1,1'0 ?"I...J.I "/I"/~ /,.v::::CJ 

Rc II. g 
Appg.,1d; '1< A- b 
Snut 2. 0+ 3 



,.,'Poo. ro -Zop- I?e,-s Fee. a, lqv.,

•~~A 5" PTT 6,,,.,AP.G

-,AL:-, •Z 0 0 3 RE rrf

4i

ftyp,• Q• C. 4(~7bN,•c• oF P.. •-.,- "

O ( -. 3A/ ,. /P3- A LC - E -ZSP

k 5Aee-ý -f'3

f!'(). YO -IP - 19 i"S Fl't3. at. rqn 
; 

R P," PM at- EY1? c;;;J 't~ e-:3 p~ (j 
rr ,.or /) <:..Q iiVC ~ t2 tv 

J.lYPIJ Q. ~C. ()cc..cPTbNcE OF P.O." 9'O-.:rP-MS 

Cr;;NI. $'PR~ PU-I'Y'fO 

@ jVl.OTOf"l.. . 

IH,,..,.., 

~ HPJ "60 v: Soo <) S':l. F I!!AJm e 
~ U ?,. F:J':2 SO(;' iF 
(7'-/ I'2l'm ~/)Jrl,... J../SJ)P :loa I S--~I 

S.O "". 'II F3:l."SO(' 
D~~WJ~ :L+OOQ03 t<f,V J. - SK«-t..c..GI 8E FOil S009<3~ 
Otel'9tA..)JN ~ 'i9:3 3 D "'9 S' Suo f' - ':011 SOOCI S - SOCJ'S 

.lJD .rNT S"(;l.4 S-- ~cQ <50(';;21 ~ o. ~? ~ IS 10 ~ 

Q~/()N6 'S/JIQr:' i...t;N~rl/ - JPrCllJl.. r'1d()F,- €)T. , 
S'Qoq9. 

STIOT+1"S Fr<lIQl17e'f'~'4-lVrl""'? VV()~ /11JJr<:";tI So9u..S 

he) rF: tAJ(;U.£.O NlJUE /""0 rc../..I,;:;J ~It,.I'VTIAI'~ DIm. 

c~lc.. /Jv, IP3 ~cALC-£J> -00).07 

1?w.g 
Apf&#l,l/;< A. G 
5Ae~t :3 o{' 3 



II3' AC MOTOR PERFORMANCE DATA
(AS TESTED VALUES)

-Pet so Frarme Hp Type PhMH . RPM Volts -j
F -NA 7704 " E3008S 400 PB 3/60 3574 440

Amps Duyv Amrblnsul. S.F. K.VAJHp Encl. Stator Res.
460 1 Continuous 40° C / F 1.15 F PROT 0.01064

TYPICAL PERFOR.MANCE
Load T Hp Amperes RPM % P. F. % Efficiency

--" O LOAD 12030 .9 --
1/4 too 165 3593 64.4% 92.3%
1/2 200 251 3585 82.1% 94.9%
3/4 300 355 3377 87.0 % 95.4 %FUJLL LOAD 400 468 3568 88.1% 95.1%

S.F. 460 542 3562 '7.1% 94.8%

SPEED TORQUE
PPM Torque (% FLT) IbTorque (&-lb.) Torque (N-m) Amperes

Locked Woeo 0 6" 973 9312T ~
Breakdown 3408 235% 1182 1874 1645
Full Load 35681 100% M , 797 8 46

_ _ _ - f UPRELIANCE DR. BY: DATE____
ELECTRIC APP. BY: DATE I 97

DOCUMENTNUMBER: 7 * . OO REVISIONN: -06

Apptuto &%.-I s~ -or- I F

....... 
/' ' 

AC MOTOR PERFORMANCE DATA 
( AS TESTED V ALVES) 

Rei SO Frame 
rNA 7704 E.5008S 

Amps DulY 

l 460 COlltinuouS 

T VPtCAL PERFOR.\{ANCE 

F Load 
~u L.OAD 

1/4 
112 
3/4 

FUlL LOAD 
S. F. 

SPEED TORQUE 

OC Of 
Breakdown 
Full Load 

Hp -
100 
200 
JOO 
400 
460 

3401 
3561 

I 
I 
i 
I 

He> 
400 

Ambilnsul. 

40' elF 

Ampc.rn 

l~~ 
251 
355 
461 
S41 

23.5% 
\00% 

ELECTRIC APP. BY: 
REUANCE DP..8Y: ~4 

DOCUMENT NUMBER: =2= 00' 

T)1)t 

PB 
S.Y. 
1.1.5 

RPM 

~~ 
3,., 
3$'77 
356& 
3$62 

1311 
,al 

PhIHz 
3/60 

KVAiHp 
f 

.~ P.F. 
6.1 '!\ 
6U% 
12.1 ,. 
11.0 ,. 

1'.1 " 
11.'" 

1874 
791 

RIM 
3574 
Enel. 
~9T 

% Efficiency -92.3% 
M.t% 
95 .• % 
9'-1 % 
M.'" 

DATE~~~~ 
DATE I - ,,-., 

REVISION j: ---=+~ __ 

Volts 
4M) 

Stator Res. 
0.01064 

.-

• 

cA\..C. ~O !P~"C~LC-e~" ~'Z.O, "-I.\I·B 
App~ut>\~ ~., ~u..i \ of Z 



P\FWP S\
Facsimile
Reliance Electric
Motors Group
678 Erie Street
Stratford, Ontario N5A 6W1

C.
Refa" l ecfrkc

To: Joe Raffaele Dats: May 5, 1997

Company. NYPA

Fax No.: 1 914 6816482

Subject:. Rotor WK square

Copy:

Total Pages: 1
(includir cover)
From: R. W (BOB) DALLY Phone: 519-271-3630 Fax: 519.271-1643

Intemet: rwdally@re.ra.rockweil.com

Joe engineering informs me that the WK sq. is 61 IbJft/sq. on this unit
FNA-7704.

REGARDS:

No
'17ý$ULT 'L .7-0'a

FP A

-
(. 

To: Joe Raffaele 

Company: NYPA 

Fax No.: 1 914681 6482 

Subject:. Rotor WK square 

Copy: 

Total Pages: 1 
(includil"G CO'v'er) 

Faosimile 
Reliance E:ectric 
Motors Groop 
678 Erie Street 
Stratford. Ontario N5A 6W1 

a.te: May 5, 1997 

From: R. W (BOB) DALLY Phone: 519-271-3630 Fax: 519 .. 271-1643 
Internet: rwdally@re.ra.rockwell.com 

Joe engjneering informs me that the WK sq. is 61 IbJftJsq. on this unit 
FNA-7704 . 

REGARDS: 
( ~ 

C"LC. ~Ol 1?;-CAlC~E~-OOZ.O; ~&\I·B 
b....Pf=>~N \:>, ~ b.,..1 S\4~~ T 'l. o~ '2 
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/-

C

4

14

31

30

30

j"' OfC jsinahou'se El1ectric Corp. &,0. NO"

DATE 1-11 f.Q BY r r _ t, i

,MARK OR ITEM NO. INl --_ __ _ _ _ __ _ _

Pu__ __ _SE R'S'-_ECU_-RECt_'T$ flDATA FIRNIP4[0 DY SEl.LER_

lic( a -si -uHi eat Removal I "A" c Wescin houSC Electric Corgoragi
Tyr= S X2 dIFRAME NO. 509 iiPZ
NO.OpuoT, FIr (4) (,Wj, gaoh plaor-) nORSEpowER . .11p

ELEC. C-ARACT(RISTICS V. PH CT I uFL .LOAo RPM 1776

NORIEOWERI LOCKED ROTOR AMP 2487
S VICE FACTOR ......... STARTING TORQUo IS F.16.. 1 0%
cL fjLL4%T TORQUE. IS P...

IkSULATION CLASS ,,P F."ULLLOAOD IS 94- 44..
INSULATION TREATMIENT IFF.- ).LOAO. IS 94-77O.S
_malf"___ _ _ _ __-€..,_...... P F..- 1/ LOAD. IS 5-ALTSvTAOR ?CUP RISC -C , P,F..PuLL LOAD, IS 41117 ..
BIIIAPN TYPE P.,. Yd LOAD. I 'gi)mj
BEARING _________RELAY__________1/3 LOAD._ S AA'L7
5,,IM, MocouPL ... ,.... .P..-LOCED ROTOR 29.7
04ALF COWPI.. Of SHEAVE MTO. BY SPACC MY*S.. TOTAL WATTS

RADIAL fAIRINC.TTpE
ThRUST*EATIGOTTP

. Ion-- a.Tof".O ,IOUI. 1,0_6 lb ft: ....... 9ARING SIVICeEHR.
OvERSIZE COMO. 3o0 NORMAL 2010. O00IL tCP .€C fTEMPO
CON*. BOX LOCATION. HIT i IGHT -La. * ..
SPACE HEATE RS. VOLTAGE. PH4ASE OIL COOL. SYM. REOD0

i SPLIT END ILLS 1.0110. Oil. PRESS. RANGJE, P5
TERMiNAL LUGS, TYPE liG. OIL st*O [A. R61G. CPM
S ,TATOR MIGC4 TEMP DEVW.1 NAMN PLATE COOE LITTERll
AOJUSTA6L9 SLIDE nAILS PERMISSISLE STARTS PER NIH i

M11LAT9S .. MOTOR AT"WH A t91EN 2 TtEM)

P P*OJICT ELEY.. FT. MOTOR AT MATIO TOTAL tEMP 1 (one)_
WA SAT P404-LOw. MOID) TYPO SEALED INSUII. INS. WPT

"SOLID. *40"AVA.SING
SAOISTAI.E. FLEXIBLE

SVERY. MAI DOW)T1IT
0 VIET. MAR UPTHRUST . St~hR+t.tunh •I-rr_•
* VERT. MNUPTNRUST M',ter rtunnti - 1% mlntsr Aip-t
I VERT. MI OOwNl'RUSt , Motor strandinge 4S Minuta-pL
2 (WITW MOTOR RUNNING) ' -- ,,
3 S10D THIUST
I4 MARREV•RSESPIED , •Ai,1-r4ni•. ).•CA A.n , MAlU
3 DRAIN PL.U< AND VENT

I AIR 111dIIII S 1RE catc %V. i __________________

Appe.,46< A.,
.... _ _ _ 5hee• / o, /_,,

U•iiAIl REMARS. .N M.RKS, ..

J3 ALL P"IfOIMANCE DATA lASED ON NORMAL RATEO ALL PERFORMANCE DATA ASED ON NORMAL RATED

Id VOLTAGC AND FREQUENCY VOILTAGE ANIR FREQUENCY
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54-E-70491-B

C

C

(..
4
~1

a
S

A

I-R Factory order No. 037-30650 _
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IP3-ANAL-01636, Rev.)
Adjusting Adequate Auxiliary Feedwater Flow

Without Aux Feedpump Trip on Overload

PREFACE I INTRODUCTION

Revision 0 of this analysis evaluated the Auxiliary Feedwater Flow Indication
loop accuracy to ensure adequate flow without pump runout motor trip during the
EOP postulated scenarios. These scenarios required a minimum of 365 gpm flow
rate from I Aux Feedwater pump to 2 Steam Generators (to support an analytical
limit of not less than 340 gpm).

Revision 1, presented herein, re-evaluates the #31 and #33 Aux Boiler Feed Pump
(ABFP) motor characteristics. This is necessary to confirm that the new minimum
AFW flow analytical limit requirement of 345 gpm (see reference 4.) can be
supported while at the same time maintaining the existing 10 gpm wide
acceptance band in Surveillance Test 3PT-RO07A (reference 5.) which sets the
cutback controllers PC-406A and PC.406B. Additionally, this revision will re-
confirm that the EOP Setpoint SPI-S.02 (minimum of 365 gpm as read on
Control Room Aux Feedwater flow indicators) provides confirmation of
delivering not less than the new Aux Feed flow analytical limit of 345 gpm.

This re-evaluation specifically addresses the fact that ABFP #31 has been fitted
with a Reliance motor as replacement for the previous Westinghouse motor.

The equipment and components within the scope of this evaluation are QA
Category I.

11. DISCUSSION

In support of performing 3PT-RO07A during R09, Calculation IP3-CALC-AFW-
01805 Rev 0 was prepared and calculation IP3-CALC-AFW- 1801 was revised to
Rev I to estimate loop uncertainties for the AFW cutback control loops and the
AFW flow indicator loops respectively. AFW flow requirements are dictated by
the Loss of Normal Feedwater (LONF) event which requires sufficient secondary
side heat sink availability. That heat sink is provided by the AFW pumps drawing
water from the Condensate Storage Tank (CST). The Westinghouse analyses of

record prior to R09 dictated the need for a minimum of 340 gpm AFW flow from
one ABFP to two Steam Generators. AFW indication uncertainty was estimated
at +/-20 gpm per AFW pump and thus the EOP setpoint for operator confirmation
of minimum AFW flow of 365 gpm was determined to be sufficient with
available margin.
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I. PREFACE I INTRODUCTION 

Revision 0 of this analysis evaluated the Auxiliary Feedwater Flow Indication 
loop accuracy to ensure adequate flow without pump runout motor trip during the 
EOP postulated scenarios. These scenarios required a minimum of 365 gpm flow 
rate from 1 Aux Feedwater pump to 2 Steam Generators (to support an analytical 
limit of not less than 340 gpm). 

Revision 1, presented herein, re-evaluates the #31 and #33 Aux Boiler Feed Pump 
(ABFP) motor characteristics. This is necessary to confinn that the new minimum 
AFW flow analytical limit requirement of 345 gpm (see reference 4.) can be 
supported while at the same time maintaining the existing 10 gpm wide 
acceptance band in Surveillance Test 3PT-R007A (reference 5.) which sets the 
cutback controllers PC-406A and PC-406B. Additionally, this revision will re
confirm that the EOP Setpoint SPl-S.02 (minimum of 365 gpm as read on 
Control Room Aux Feedwater flow indicators) provides confirmation of 
delivering not less than the new Aux Feed flow analytical limit of 345 gpm. 

This re-evaluation specifically addresses the fact that ABFP #31 has been fitted 
with a Reliance motor as replacement for the previous Westinghouse motor. 

The equipment and components within the scope of this evaluation are QA 
Category 1. 

II. DISCUSSION 

In support ofperfonning 3PT-R007 A during R09. Calculation IP3-CALC-AFW-
01805 Rev 0 was prepared and calculation IP3-CALC-AFW-lSOI was revised to 
Rev 1 to estimate loop uncertainties for the AFW cutback control loops and the 
AFW flow indicator loops respectively. AFW flow requirements are dictated by 
the Loss of Normal Feedwater (LONF) event which requires sufficient secondary 
side heat sink availability. That heat sink is provided by the AFW pumps drawing 
water from the Condensate Storage Tank (CST). The Westinghouse analyses of 
record prior to R09 dictated the need for a minimum of 340 gpm AFW flow from 
one ABFP to two Steam Generators. AFW indication uncertainty was estimated 
at +1-20 gpm per AFW pump and thus the EOP setpoint for operator confirmation 
of minimum AFW flow of 365 gpm was detennined to be sufficient with 
available margin. 
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In addition to the concern for delivering sufficient secondary side cooling, a
second issue required analysis, that being the confirmation of adequate pump
runout protection thereby not challenging the ABFP motor amptectors. In this
regard loop uncertainty for the runout protection control loops was estimated at
+/- 30 gpm. This uncertainty required that the lower limit for setting the cutback
controllers be equal to or greater than 370 gpm thereby protecting the analytical
limit of 340 gpm and maximizing the probability that upon initiation of pumping
the indicated flow would be at least the required 365 gpm. However, the cutback
controller setting could not be allowed to be arbitrarily high due to the concern
surrounding challenge to the motor's overcurrent protection (amptectors). It is
unacceptable to allow a condition whereby a significant probability exists that the
pump motor may be tripped, in this case by overcurrent.

To ensure that this significant probability did not exist, this analysis (revision 0
version) was prepared to determine the value of ABFP flow that represented the
lowest value that could conceivably cause an amptector trip of the ABFP motors.
A flow of 410 gpm was calculated as the maximum flow that could be allowed
while maintaining the condition of insignificant probability of pump/motor trip on
amptector sensed overcurrent. (Note: The 410 gpm value was based on the ABFP
#31 motor, which was the original Westinghouse supplied motor. ABFP #33

motor had been replaced with a Reliance motor which has better capacity
characteristics, but since this motor was not the limiting case, the #31 motor was
used for the analysis.)

With an upper limit of 410 gpm having been established for acceptable maximum
pump flow, we were then able to establish the upper end of the cutback controller
setting band which became 380 gpm (410 gpm - 30 gpm = 380 gpm). The
combination of this maximum flow and the previously described minimum flow
yielded the present 10 gpm wide controller setting acceptance band. This test
window of 10 gpm is considered the narrowest target that can be practically
pursued in executing the 3PT - RO07A surveillance procedure

For plant restart from RIO, however, a number of conditions have changed
relative to the requirements for AFW and the configuration of the AFW system:

1) the minimum required AFW flow rate for the LONF event has changed from
the original 340 gpm to 343 gpm. Accounting for an additional I gpm of
Blowdown Sampling flow per steam generator, we have a total required
minimum makeup rate of 345 gpm (see NSE 96-3-224-AFW Rev. 3 for
establishment of this new analytical limit).

'V
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In addition to the concern for delivering sufficient s~ondary side cooling. a 
second issue required analysis. that being the confinnation of adequate pump 
runout protection thereby not challenging the ABFP motor amptectors. In this 
regard loop uncertainty for the runout protection control loops was estimated at 
+1- 30 gpm. This uncertainty required that the lower limit for setting the cutback 
controllers be equal to or greater than 370 gpm thereby protecting the analytical 
limit of 340 gpm and maximizing the probability that upon initiation of pumping 
the indicated flow would be at least the required 365 gpm. However, the cutback 
controller setting could not be allowed to be arbitrarily high due to the concern 
surrounding challenge to the motor's overcurrent protection (amptectors). It is 
unacceptable to allow a condition whereby a significant probability exists that the 
pump motor may be tripped, in this case by overcurrent. 

To ensure that this significant probability did not exist, this analysis (revision 0 
version) was prepared to determine the valueof ABFP flow that represented the 
lowest value that could conceivably cause an amptector trip of the ABFP motors. 
A flow of 41 0 gpm was calculated as the maximum flow that could be allowed 
while maintaining the condition of insignificant probability of pump/motor trip on 
amptector sensed overcurrent. (Note: The 410 gpm value was based on the ABFP 
#31 motor, which was the original Westinghouse supplied motor. ABFP #33 
motor had been replaced with a Reliance motor which has better capacity 
characteristics, but since this motor was not the limiting case, the #31 motor was 
used for the analysis.) 

With an upper limit of 410 gpm having been established for acceptable maximum 
pump flow, we were then able to establish the upper end of the cutback controller 
setting band which became 380 gpm (410 gpm - 30 gpm = 380 gpm). The 
combination of this maximum flow and the previously described minimum flow 
yielded the present 10 gpm wide controller setting acceptance band. This test 
window of 10 gpm is considered the narrowest target that can be practically 
pursued in executing the 3PT - R007 A surveillance procedure 

For plant restart from RIO, however, a number of conditions have changed 
relative to the requirements for AFW and the configuration of the AFW system: 

1) the minimum required AFW flow rate for the LONF event has changed from 
the original 340 gpm to 343 gpm. Accounting for an additional 1 gpm of 
Blowdown Sampling flow per steam generator. we have a total required 
minimum makeup rate of 345 gpm (see NSE 96-3-224-AFW Rev. 3 for 
establishment of this new analytical limit). 
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2) the ft31 ABFP has had its motor changed out during RI0; the replacement
motor (also Reliance) is almost identical in characteristics to the existing
motor on ABFP #33.

3) the long term amptector settings for the 2 pump motors are now set at the
same 660 amp nominal value.

4) EDG bus loading calculations have continued to evolve from R09 to the
present. It is required that any new estimated load conditions (e.g. increases in
pump flows) be confirmed as acceptable relative to diesel loading margins.

Given that the analytical limit for minimum AFW delivery has changed from 340
to 345 gpm as described in 1) above, it becomes necessary to investigate the
possibility of increasing the allowable ABFP flow by 5 gpm to maintain the
existing 10 gpm setting window in 3PT-RO07A (i.e. confirm that a cutback
controller setting window of between 375 and 385 gpm is acceptable).

The evaluation of motor loading and amptector action will therefore be focused on
the potential for a new upper flow limit for each ABFP of 415 gpm (i.e. 385 gpm
+ 30 gpm cutback uncertainty = 415 gpm ). Also, AFW flow indication

. uncertainties will also be investigated to confirm that we can still utilize the
. existing EOP minimum AFW flow of 365 gpm from one AFW pump and

subsequently 730 gpm from two AFW pumps.

III EVALUATION

This evaluation is performed by investigating the following technical conditions:

1) AFW Pump Motor maximum electrical loading / current draw given worst
case conditions of pump flow and motor terminal voltage (bus voltage
corrected for cable voltage drop)

2) Amptector trip characteristics at nominal settings

3) Cutback Controller system uncertainty

4) EDG bus loading conditions and existing margin

5) Analytical Limit for AFW Flow in LONF event

6) AFW flow indication system uncertainty

G:\D'Auria\ed 1636r t.doc 5

'--' .. 
? c-< 
.. :::, ..... . 

,.
( 

III 

lPJ-ANAL·Ol636, Rev.l 
Adjusting Adequate Auxiliary Feedwater Flow 

Without Aux Feedpump Trip on Overload 

2) the #31 ABFP has had its motor changed out during RIO; the replacement 
motor (also Reliance) is almost identical in characteristics to the existing 
motor on ABFP #33. 

3) the long term amptector settings for the 2 pump motors are now set at the 
same 660 amp nominal value. 

4) EDG bus loading calculations have continued to evolve from R09 to the 
present. It is required that any new estimated load conditions (e.g. increases in 
pump flows) be confirmed as acceptable relative to diesel loading margins .. 

Given that the analytical limit for minimum AFW delivery has changed from 340 
to 345 gpm as described in 1) above. it becomes necessary to investigate the 
possibility of increasing the allowable ABFP flow by 5 gpm to maintain the 
existing 10 gpm setting window in 3PT-R007A (i.e. confirm that a cutback 
controller setting window of between 375 and 385 gpm is acceptable). 

The evaluation of motor loading and amptector action will therefore be focused on 
the potential for a new upper flow limit for each ABFP of 415 gpm (i.e. 385 gpm 
+ 30 gpm cutback uncertainty = 415 gpm). Also, AFW flow indication 
uncertainties will also be investigated to confirm that we can still utilize the 
existing EOP minimum AFW flow of 365 gpm from one AFW pump and 
subsequently 730 gpm from two AFW pumps. 

EVALUATION 

This evaluation is performed by investigating the following technical conditions: 

I) AFW Pump Motor maximum electrical loading I current draw given worst 
case conditions of pump flow and motor terminal voltage (bus voltage 
corrected for cable voltage drop) 

2) Amptector trip characteristics at nominal settings 

3) Cutback Controller system uncertainty 

4) EDG bus loading conditions and existing margin 

5) Analytical Limit for AFW Flow in LONF event 

6) AFW flow indication system uncertainty 
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Items 1) thru 5) above will be evaluated to establish the new Cutback Controller
acceptable setting band. Items 5) and 6) will be evaluated to assess the continued
acceptability of the existing EOP setpoints relative to AFW requirements.

1) AFW Pump Motor

In this application, the pump is considered driven at constant speed for the
purposes of flow determination versus horsepower, the motor slip speed is
considered negligible. Therefore, from the vendor pump curve, the required
horsepower is: 400 gpm - 466 HP (rated), 410 gpm - 470 HP (intermediary), 415
gpm - 472 liP (final). An increase of 6.23 HP X 0.746 kW/HP / 0.953 eff. puts an
additional 4.87 kW load on associated EDG.

The motor efficiencies, power factors @ 472 HP output are as follows:

Motor 31 33
eff 0.945 0.953
pf 0.87 0.89

Using the formula for kva = ((HP X 0.746) / (pfX eff)

. 31 AFWP kva @ 472 HP 426 kva or 563.2 amps @ 440 volts
33 AFWP kva @ 472 liP = 414 kva or 545.9 amps @ 440 volts

31 AFWP kva @ 472 HP 426 kva or 567.0 amps @ 437 volts
33 AFWP kva @ 472 HP 414 kva or 554.7 amps @ 433 volts

From the current EDS model calculations, the calculated lowest 480V bus
voltages on BUS 3A (31ABFP) and BUS 6A (33ABFP) with offsite power
available and the 138kV grid @ 136kV during an accident scenario that has the
AFWP's running are: BUS 3A @ 473 volts and Bus 6A @ 458 volts. With the
voltage drop from the 480V buses to their respected ABFP motors, the motor
terminal voltages are above their nameplate rating of 440 V. Thus the calculated
amperage draws listed above are greater than the anticipated current draw for this
scenario. For scenarios that involve loss of offsite power, the 480 V buses are
powered from their respected EDG's that will also maintain voltage at the ABFP
motors above their nameplate ratings.
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Items I) thru 5) above will be evaluated to establish the new Cutback Controller 
acceptable setting band. Items 5) and 6) will be evaluated to assess the continued 
acceptability of the existing EOP setpoints relative to AFW requirements. 

1) AFW Pump Motor 

In this application, the purnpis considered driven at constant speed for the 
purposes of flow determination versus horsepower, the motor slip speed is 
considered negligible. Therefore, from the vendor pump curve, the required 
horsepower is: 400 gpm - 466 HP (rated), 410 gpm • 470 HP (intermediary), 415 
gpm· 472 HP (final). An increase of6.23 HP X 0.746 kW/HP / 0.953 efr. puts an 
additional 4.87 kW load on associated EDG. 

The motor efficiencies, power factors @ 472 HP output are as follows: 

Motor 31 33 
eff 0.945 0.953 
pC 0.87 0.89 

Using the formula for kva = «(HP X 0.746) / (pfX eft) 

31 AFWP leva @ 472 HP = 426 leva or 563.2 amps @ 440 volts 
33 AFWP leva @ 472 HP = 414 kva or 545.9 amps @440 volts 

31 AFWP leva@ 472 HP = 426 kva or 567.0 amps @437 volts 
33 AFWP kva@472 HP = 414 kva or 554.7 amps @433 volts 

From the current EDS model calculations, the calculated lowest 480V bus 
voltages on BUS 3A (31ABFP) and BUS 6A (33ABFP) with offsite power 
available and the 138kV grid @ 136kV during an accident scenario that has the 
AFWP's running are: BUS 3A @ 473 volts and Bus 6A @ 458 volts. With the 
voltage drop from the 480V buses to their respected ABFP motors, the motor 
terminal voltages are above their nameplate rating of 440 V. Thus the calculated 
amperage draws listed above are greater than the anticipated current draw for this 
scenario. For scenarios that involve loss of offsite power, the 480 V buses are 
powered from their respected EDG's that will also maintain voltage at the ABFP 
motors above their nameplate ratings. 
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Using the design basis minimum 480V bus degraded grid voltage of 414 volts and
subtract the voltage drops from the bus to the motors of(31 ABFP - 7 volts, 33
AFWP - 11 volts) yields motor terminal voltages of 407 volts @ 31 ABFP and
403 volts @ 33 ABFP. These motor terminal voltages are not probable based on
the EDS model results. At these extreme low motor terminal voltages the motor
currents would be 608.9 amps for 31 ABFP and 596 amps for 33 ABFP. At these
extreme conditions, the amptectors may trip. This is not considered a feasible
voltage scenario. It is addressed here since the 480V bus degraded grid design low
voltage is 414 volts. The DGV relays will trip the 480V bus supply breakers at
this point and start the EDG's.

Each of the 480V buses is equipped with a low voltage alarm. These alarms
actuate at 448.8 volts decreasing. ARP-5 directs the operators to manual trip the
480V bus supply breakers if there is a SI and voltage cannot be maintained above
446 volts. Starting with 446 volts at the bus, allowing 2 volts for alarm relay
tolerance and subtracting the voltage drops from the bus to the motors yields
motor terminal voltages of 437 volts at 31 ABFP and 433 volts at 33 ABFP. At
these voltages the motor current is 567.0 amps for 31 ABFP and 554.7 amps for
33 ABFP. Both of these values are below the minimum amptector trip point (See
2) below).

Environmental Consideration:

The motor has a design life of 40 years +4 year margin at 460 HP. The only
challenge that needs to be considered in this evaluation is thermal degradation of
winding insulation due to increased temperature rise during operation above 460
HP. Seismic, radiation and aging effects were not applicable to this evaluation.
Operation at elevated temperatures is comparable to operating at overload. After
review of the Con Edison records of an essentially identical Reliance motor as
installed at [P3, it is judged that any possible short run time at 472 HP will have
an immeasurable effect on the qualification of these Reliance motors. Considered
in this review were the credit taken for periods at full load, periods at elevated
temperature, and design life versus remaining license duration. The service time
margin for this motor is in the order of 25 years.

It is concluded that the effect of any short term operation of this motor at 472 HP
can be neglected.

(,...
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Using the design basis minimum 480V bus degraded grid voltage of 414 volts and 
subtract the voltage drops from the bus to the motors of(31 ABFP - 7 volts, 33 
AFWP - 11 volts) yields motor terminal voltages of 407 volts @ 31 ABFP and 
403 volts @ 33 ABFP. These motor terminal voltages are not probable based on 
the EDS model results. At these extreme low motor terminal voltages the motor 
currents would be 608.9 amps for 31 ABFP and 596 amps for 33 ABFP. At these 
extreme conditions, the amptectors may trip. This is not considered a feasible 
voltage scenario. It is addressed here since the 480V bus degraded grid design low 
voltage is 414 volts. The DGV relays will trip the 480V bus supply breakers at 
this point and start the EDG's. 

Each of the 480V buses is equipped with a low voltage alann. These alanns 
actuate at 448.8 volts decreasing. ARP-5 directs the operators to manual trip the 
480V bus supply breakers if there is a SI and voltage cannot be maintained above 
446 volts. Starting with 446 volts at the bus, allowing 2 volts for alarm relay 
tolerance and subtracting the voltage drops from the bus to the motors yields 
motor terminal voltages of 437 volts at 31 ABFP and 433 volts at 33 ABFP. At 
these voltages the motor current is 567.0 amps for 31 ABFP and 554.7 amps for 
33 ABFP. Both of these values are below the minimum amptector trip point (See 
2) below). 

Environmental Consideration: 

The motor has a design life of 40 years +4 year margin at 460 HP. The only 
challenge that needs to be considered in this evaluation is thermal degradation of 
winding insulation due to increased temperature rise during operation above 460 
HP. Seismic, radiation and aging effects were not applicable to this evaluation. 
Operation at elevated temperatures is comparable to operating at overload. After 
review of the Con Edison records of an essentially identical Reliance motor as 
installed at IP3, it is judged that any possible short run time at 472 HP will have 
an immeasurable effect on the qualification of these Reliance motors. Considered 
in this review were the credit taken for periods at full load, periods at elevated 
temperature, and design life versus remaining license duration. The service time 
margin for this motor is in the order of 25 years. 

It is concluded that the effect of any short term operation of this motor at 472 HP 
can be neglected. 
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The AFWP 480V supply breakers are equipped with amptector trip units. Each
breaker has a long time trip set at 1.1 times sensor or 660 amps. These amptectors
have a manufacturers specified tolerance of +/- 10%. Thus the trip unit could trip
as low as 660 - (0.1 x 660) = 594 amps. Thus the two ABFP motors will not trip
on overload'at a pump output of 415 gpm. Additionally, at the minimum
amptector trip of 594 amps, the amptector will not trip until the current is
(slightly) greater than 594 amps for greater than 600 seconds.

3) Cutback Controller

NYPA calculation IP3-CALC-AFW-1805 Rev 0 established the uncertainty in the
action of the ABFP Cutback Control system which limits AFW flow to ensure
prevention of pump runout while at the same time ensuring that the ABFP
accident mitigation flow rates are achieved. This runout protection is necessary to
a) ensure that the ABFP does not assume an operating point on the pump curve
that could overload the EDGs in the event of a loss ofoffsite power and to b)
prevent the ABFP motor from tripping on overcurrent (amptector action). The

S..estimated uncertainty in this calculation is documented as +/- 30 gpm. This
uncertainty magnitude imposes the condition that the controller Proportional Band
(PB) setting be not less than 33% due to the amplifying effects of this setting
(Gain goes up as PB goes down) on pump discharge pressure uncertainties (this
pressure being used as the controlling parameter for the cutback protection). An
additional high side PB limit of not greater than 50% will now also be imposed to
limit the effect of Proportional Offset which is inherent in the controller action
and increases with increasing PB percentage.

4) EDG Bus Loading

NYPA calculation IP3-CALC-ED-207, Rev 6 establishes and maintains the

sequence of loading and the magnitudes of the safeguards loads that the EDGs
must carry during conditions of Loss of Offsite Power (LOOP). The loading
margins that exist on these emergency busses are configuration controlled by this
calculation. Based on 1) above, it has been determined that the ABFP electrical
loading condition results in an increase as follows. The increase kW load for
pump 31 motor bus is 4.87 kW. For pump 33, this load increase is offset by the
more efficient motor, Westinghouse, efficiency 0.939, replaced by Reliance,
efficiency 0.953 - a decrease of 3.52 kW. This is a net increase kW load for pump
33 motor bus of 1.35 kW. Calculation IP3-CALC-ED-207, Rev 6 shows that there
is adequate margin for the EDGs to carry the ABFPs at the higher flow rate of 415
gpm.
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The AFWP 480V supply breakers are equipped with amptector trip units. Each 
breaker has a long time trip set at 1.1 times sensor or 660 amps. These amptectors 
have a manufacturers spedfied tolerance of +/. 10%. Thus the trip unit could trip 
as low as 660 - (0.1 x 660) = 594 amps. Thus the two ABFP motors will not trip 
on overload'at a pump output of 415 gpm. Additionally, at the minimum 
amptector trip of 594 amps, the amptector will not trip until the current is 
(slightly) greater than 594 amps for greater than 600 seconds. 

3) Cutback Controller 

NYPA calculation IP3-CALC-AFW-1805 Rev 0 established the uncertainty in the 
action of the ABFP Cutback Control system which limits AFW flow to ensure 
prevention of pump runout while at the same time ensuring that the ABFP 
accident mitigation flow rates are achieved. This runout protection is necessary to 
a) ensure that the ABFP does not assume an operating point on the pump curve 
that could overload the EDGs in the event ofa loss ofoffsite power and to b) 
prevent the ABFP motor from tripping on overcurrent (amptector action). The 
estimated Wlcertainty in this calculation is documented as +/·30 gpm. This 
Wlcertainty magnitude imposes the condition that the controller Proportional Band 
(PB) setting be not less than 33% due to the amplifying effects of this setting 
(Gain goes up as PB goes down) on pump discharge pressure uncertainties (this 
pressure being used as the controlling parameter for the cutback protection).· An 
additional high side PB limit of not greater than 50% will now also be imposed to 
limit the effect of Proportional Offset which is inherent in the controller action 
and increases with increasing PB percentage. 

4) EOG Bus LQadin~ 

NYPA calculation IP3-CALC-ED-207, Rev 6 establishes and maintains the 
sequence of loading and the magnitudes of the safeguards loads that the EOGs 
must carry during conditions of Loss of OfT site Power (LOOP). The loading 
margins that exist on these emergency busses are configuration controlled by this 
calculation. Based on 1) above, it has been determined that the ABFP electrical 
loading condition results in an increase as follows. The increase kW load for 
pump 31 motor bus is 4.87 kW. For pump 33, this load increase is offset by the 
more efficient motor, Westinghouse, efficiency 0.939, replaced by Reliance, 
efficiency 0.953 - a decrease of3.52 kW. This is a net increase kW load for pump 
33 motor bus of 1.35 kW. Calculation IP3-CALC-ED-207, Rev 6 shows that there 
is adequate margin for the EDGs to carry the ABFPs at the higher flow rate of 415 
gpm. 
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5' Analytical Limit for AFW Flow

NSE 96-3-224-AFW addresses the NYPA accepted re-analysis of minimum
required AFW flow for the LONF event performed by Westinghouse. A new
total flow from one ABFP of 343 gpm is documented in this NSE. Additionally,
the continuous flow through the Steam Generator Blowdown system is identified
and conservatively estimated at I gpm per SG thereby increasing the required
AFW flow from 343 to 345 gpm. This 345 gpm value represents the lower flow
limit to which instrument and control system uncertainties are added for setting
the lower end of the cutback controller range and establishing required minimum
indicated flow values for EOP support.

6) AFW Flow Indication

NYPA calculation IP3-CALC-AFW-180l Rev I established the uncertainty
inherent in reading 2 AFW flow indicators to estimate a total flow from one AFW
pump. The total uncertainty in the combined reading is documented as a worst
case variation of +/- 20 gpm, This value was the result of analyzing uncertainty in
differential pressure as it translates to uncertainty in gpm using the previous 340
gpm analytical limit and 410 gpm pump flow limit. This condition of the

.. uncertainty analysis is important to consider because uncertainty in terms of gpm
becomes less as the flowing conditions of interest increase (given the same
percentage error in DP). This occurs due to the square root relationship between
the delta-p generated across the orifice plate by the system flow. This being the
case, the use of the +/- 20 gpm flow uncertainty at the 5 gpm higher conditions is
conservative. Even without considering this conservatism, the existing EOP
setpoints of 365 gpm (setpoint ID# SPI-S.02) and 730 gpm (setpoint ID# SPI-
S.06) remain valid.

IV CONCLUSIONS

As stated in the EVALUATION section of this analysis, evaluation items I thru 5
will be considered together in order to arrive at a new acceptable setting band for
the ABFP Cutback Controller settings:

If the ABFPs operate at a flow of 415 gpm, evaluations from 1) and 4)
show that with Reliance motors driving both pumps, the conditions
impose an increase of 4.87 kW on Bus 2A/3A and an increase of 1.35 kW
on Bus 6A. This yields predicted bus loadings for the new 415 gpm flow
of 1558.1 kW on Bus 2A/3A (ABFP#3 1) and 1481.1 kW on Bus 6A
(ABFP#33). Diesel maximum capacity is documented as 1750 kW.

..
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5) Anal~1jcal Limit for AFW. Flow 

NSE 96-3-224·AFW addresses the NYPA accepted re-analysis of minimum 
required AFW flow for the LONF event perfonned by Westinghouse. A new 
total flow from one ABFP of 343 gpm is documented in this NSE. Additionally, 
the continuous flow through the Steam Generator Blowdown system is identified 
and conservatively estimated at 1 gpm per SG thereby increasing the required 
AFW flow from 343 to 345 gpm. This 345 gpm value represents the lower flow 
limit to which instrument and control system uncertainties are added for setting 
the lower end of the cutback controller range and establishing required minimum 
indicated flow values for EOP support. 

6) AFW Flow Indication 

NYPA calculation IP3-CALC-AFW-1801 Rev 1 established the uncertainty 
inherent in reading 2 AFW flow indicators to estimate a total flow from one AFW 
pump. The total uncertainty in the combined reading is documented as a worst 
case variation of +/- 20 gpm. This value was the result of analyzing uncertainty in 
differential pressure as it translates to uncertainty in gpm using the previous 340 
gpm analytical limit and 410 gpm pump flow limit. This condition of the 
uncertainty analysis is important to consider because uncertainty in tenns of gpm 
becomes less as the flowing conditions of interest increase (given the same 
percentage error in DP). This occurs due to the square root relationship between 
the delta-p generated across the orifice plate by the system flow. This being the 
case, the use of the +/- 20 gpm flow uncertainty at the 5 gpm higher conditions is 
conservative. Even without considering this conservatism. the existing EOP 
setpoints of365 gpm (setpoint ID# SPI-S.02) and 730 gpm (setpoint ID# SPl
S.06) remain valid. 

CONCLUSIONS 

As stated in the EV ALUATION section of this analysis, evaluation items 1 thru 5 
will be considered together in order to arrive at a new acceptable setting band for 
the ABFP Cutback Controller settings: 

If the ABFPs operate at a flow of 415 gpm, evaluations from 1) and 4) 
show that with Reliance motors driving both pumps, the conditions 
impose an increase of 4.87 kW on Bus 2N3A and an increase of 1.35 kW 
on Bus 6A. This yields predicted bus loadings for the new 415 gpm flow 
of 1558.1 kW on Bus 2N3A (ABFP#31) and 1481.1 kW on Bus 6A 
(ABFP#33). Diesel ma.ximum capacity is documented as 1750 kW. 
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Therefore 415 gpm is an acceptable flow for the ABFPs relative to their
additional electrical load imposed on the safeguards busses.

From the evaluation in item 2) we see that given an amptector nominal
setting of 660 amps (i.e. 1.1 X Sensor) we have a minimum possible
amptector trip current of 594 amps. Given that evaluation item 1)
established that ABFP #31 motor draws 567 amps at 415 gpm which is the
higher current of the 2 motors at the lowest expected voltage; we have no
credible condition for amptector trip of either pump motor. Therefore 415
gpm is an acceptable flow for the ABFPs relative to the potential for loss
of a pump due to electrical overload (motor amptector trip).

From the item 3) evaluation we get a cutback control system uncertainty
of +/- 30 gpm. To maximize the probability that this control system will
protect the 415 gpm ABFP flow limit from being exceeded, we mus
establish an upper limit for the cutback controller setting band of 385 gpm
(i.e. 415 gpm - 30 gpm = 385 gpm).

From the item 5) evaluation we get an Analytical Limit condition for
minimum AFW flow of 345 gpm. To maximize the probability that the
cutback control system will ensure the 345 gpm AFW flow minimum, W&

(. must establish a lower limit for the control system setting band of
375 gpm (345 gpm + 30 gpm = 375 gpm).

Given the above, the new Cutback Controller setting band is herein
defined as:

> 375 gpm to < 385 gpm

As stated in the EVALUATION section of this analysis, evaluation items 5) and
6) will be considered together in order to assess the continued acceptability of the
existing EOP setpoints relative to AFW requirements:

As stated above, the item 5) evaluation establishes an Analytical Limit
condition for minimum AFW flow of 345 gpm. From the item 6)
evaluation we get an AFW flow indication uncertainty for delivery of
AFW to 2 Steam Generators (from I ABFP) of +/- 20 gpm. Therefore to
maximize the probability that the minimum AFW flow of 345 gpm is
correctly being confirmed (by operator observation of the AFW flow
indicators), we must establish a minimum observed flow of 365 gpm
(i.e. 345 gpm + 20 gpm = 365 gpm).
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Therefore 415 gpm is an acceptable flow for the ABFPs relative to their 
additional electrical10ad imposed on the safeguards busses, 

From the evaluation in item 2) we see that given an amptector nominal 
setting of 660 amps (Le. 1.1 X Sensor) we have a minimum possible 
amptector trip current of 594 amps. Given that evaluation item 1) 
established that ABFP #31 motor draws 567 amps at 415 gpm which is the 
higher current of the 2 motors at the lowest expected voltage~ we have no 
credible condition for arnptector trip of either pump motor. Therefore 415 
&pm is an acc<:lltable flow fOI the ABEPs relative to the potential for loss 
of a pump due to electrical oyerload (motor amptectol trip). 

From the item 3) evaluation we get a cutback control system uncertainty 
of +/- 30 gpm. To maximize the probability that this control system will 
protect the 415 gpm ABFP flow limit from being exceeded, we must 
establish an upper limit for the cutback controller settin~ band of 385 gpm 
(i.e. 415 ~ - 30 iPm = 385 iPm), 

From the item 5) evaluation we get an Analytical Limit condition for 
minimum AFW flow of 345 gpm. To maximize the probability that the 
cutback control system will ensure the 345 gpm AFW flow minimum, ~ 
must establish a lower Umit for the control system setting band of 
375 gpm (345 gpm + 30 !Wm = 375 iPm). 

Given tbe above, the new Cutback Controller setting band is herein 
defined as: 

~ 375 gpm to:s 385 gpm 

As stated in the EVALUATION section of this analysis, evaluation items 5) and 
6) will be considered together in order to assess the continued acceptability of the 
existing EOP setpoints relative to AFW requirements: 

As stated above, the item 5) evaluation establishes an Analytical Limit 
condition for minimum AFW flow of 345 gpm. From the item 6) 
evaluation we get an AFW flow indication uncertainty for delivery of 
AFW to 2 Steam Generators (from 1 ABFP) of +/- 20 gpm. Therefore to 
maximize the probability that the minimum AFW flow of 345 gpm is 
correctly being confirmed (by operator observation of the AFW flow 
indicators), we must establish a minimum observed flow of 365 !Wm 
(Le. 345 iPm + 20 iPm = 365 gpm). 
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Given the above, we therefore have confirmed that the existing EOP
setpoint SPI-S.02 of not less than 365 gpm Is still acceptable. It then
follows directly the the EOP setpoint SP1-S.06 of not less than 730
gpm is also still acceptable.

Note: All resulting GPM values in this analysis are converted to equivalent
mvDC values for test and calibration via the conversion method presented
in calculation "-AFW-1801" (reference 1.), Section 9.0.

V REFERENCES

1. NYPA Calculation # 1P3-CALC-AFW-1801 Rev I: "Flow/Pressure
Uncertainty for AFW Pump Cut-Back Control (F-1200, F-1201, F-1202 &
F- 1203) Indication"

2. NYPA Calculation # IP3-CALC-AFW- 1805 Rev 0: "AFW Pump Cutback -
Pressure Instrument Loop Uncertainty for PC-406A & PC-406B"

3. NYPA Calculation # IP3-CALC-ED-207 Rev 6: "480V Bus 2A, 3A, 5A &
6A and EDGs 31, 32, 33 Accident Loading"

4. NSE 96-3-224-AFW Rev 3: "Auxiliary Feedwater System Purge Volume
and Temperature Effects"

5. Surveillance Procedure 3PT-RO07A: "31 & 33 Auxiliary Boiler Feed Water
. Pumps Full Flow Test"

6. NYPA Calculation # IP3-CALC-EL-01969, Rev 2: Load Flow Study
7. NYPA Calculation # IP3-CALC-EL-01967, Cable Impedance Calculation
8. Reliance Electric Report of Test, S.N. VH883732 A2 (33 Motor)
9. Reliance Electric Report of Test, S.O. FNA 7704 (31 Motor)
10. IP3-ECAF-Bus3A-6 (31 Motor, old)
11. LP3-ECAF-Bus6A-1 ID (33 Motor)
12. IP3-ECAF-584 (31 Motor, new)

VI ATTACHMENTS

I. Aux Motor Driven Feed Pump Curve
2. Voltage Conversion Table - Flow (gpm) to Transmitter (mVdc)
3. Graph of Acceptable DVM Millivolt Values for Cutback Controllers

PC-406A & B
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VI 

IPJ-ANAL-O!6J6, Rev.! 
Adjusting Adequate Auxiliary Feedwaler Flow 

Without Aux Feedpump Trip on Overload 

Given the above~ we therefore have confirmed that the existing EOP 
setpoiot SP1-S.02 of not less than 365 gpm is still acceptable. It tben 
follows directly the tbe EOP setpoint SPl-S.06 of Dot less tban 730 
gpm is also still acceptable. 

Note: All resulting GPM values in this analysis are converted to equivalent 
mvDC values for test and calibration via the conversion method presented 
in calculation "-AFW·1801" (reference 1.). Section 9.0. 

REFERENCES 

1. NYPA Calculation # IP3-CALC-AFW-1801 Rev 1 : "FlowlPressure 
Uncertainty for AFW Pump Cut-Back Control (F-1200, F-1201, F-1202 & 
F-1203) Indication" 

2. NYPA Calculation # IP3-CALC-AFW-lS05 Rev 0: "AFW Pump Cutback
Pressure Instrument Loop Uncertainty for PC-406A & PC·406B" 

3. NYP A Calculation # IP3-CALC-ED-207 Rev 6: "480V Bus 2A, 3A, 5A & 
6A and EDGs 31,32,33 Accident Loading" 

4. NSE 96-3-224-AFW Rev 3: "Auxiliary Feedwater System Purge Volume 
and Temperature Effects" 

5. Surveillance Procedure 3PT-R007A: "31 & 33 Auxiliary Boiler Feed Water 
Pumps Full Flow Test" 

6. NYPA Calculation # IP3·CALC-EL~01969, Rev 2: Load Flow Study 
7. NYPA Calculation # IP3-CALC-EL-01967. Cable Impedance Calculation 
8. Reliance Electric Report of Test, S.N. VH883732 A2 (33 Motor) 
9. Reliance Electric Report of Test. S.O. FNA 7704 (31 Motor) 
10. IP3·ECAF-Bus3A-6 (31 Motor, old) 
11. IP3-ECAF-Bus6A-IID (33 Motor) 
12. IP3·ECAF·584 (31 Motor, new) 

ATTACHMENTS 

1. Aux Motor Driven Feed Pump Curve 
2. Voltage Conversion Table - Flow (gpm) to Transmitter (mVdc) 
3. Graph of Acceptable DVM Millivolt Values for Cutback Controllers 

PC·406A & B 
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Attachment 2 of Analysis
IP3-ANAL-ED-01636, Rev.1

AUXILIARY FEEDWATER FLOW (GPM) TO TRANSMITTER OUTPUT (mVdC)

SCR SI -99-0008 .

VOLTAGE CONVERSION TABLE
GPM (VALUE) MVDC (VALUE)

180 164.00
181 164.71
182 165.43

182.5 165.79
183 166.15
184_ 166.88
185 167.80
186 1 68.34
187 169.07
188 169.82
189 170.56
190 171.31
191 172.06
192 172.82

192.5 173.20
193 173.58
194 174.34
195 175.11
196 175.88
197 176.66
198 177.44
199 178.22
200 1 179.01
201 179.80
202 180,60

202.5 181.00
203 181.40
204 182.20
205 183.01

(I

AttadUncnt 2 of Analysis 
1P3-ANAL-EO-01636, Rev .• 

AUXILIARY FEEOWATER FLOW (GPM) TO TRANSMITIER OUTPUT (mVdC) 
SCR S1-99-0008 71iif;cr.J,,~1-1{. '-3 fJIT3 "'-'v. Il// 

, '1'7 
VOLTAGE CONVERSION TABLE 

GPM (VALUE) MVOC (VALUE) 
180 164.00 
181 164.71 
182 165.43 

182.5 , 165.79 
183 , 166.15 
184 I 166.88 
185 167.60 
188 168.34 
187 169.07 
188 169.82 
189 170;56 
190 171.31 
191 1n.06 
192 1 1n.82 

192.5 173.20 
193 173.58 
194 174.34 
195 , 175.11 
196 \ 175.88 
197 , 176.66 
198 1n.44 
199 ! 178.22 
200 i 179.01 
201 i 179.80 
202 180.60 

202.5 181.00 
203 181.40 
204 182.20 
205 183.01 



Aiachme ,: • Analysis
.3-ANAL• .,.01636, Rev. 1 . .. .

Graph of Acceptable DVM Millivolt Values for Cutback Controllers PC-

406A & PC-406B (Limiting Value of 375 to 385 GPM)
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Calc. No. IP3-CALC-ED-00207, Rev. 8
Appendix A.12 Sheet 1 of 12

Appendix A. 12

Extrapolated Motor Power Factor and Efficiency

1. Objective

To extrapolate motor power factor and efficiency values based on motor data
sheets and to determine the corresponding motor kW and Ampere values.

2. Solution Outline

2.1 Obtain brake horsepowers for selected 480V motor loads and the corresponding
motor terminal voltage.

2.2 Obtain a minimum of two motor power factors at various motor loads (in
horsepower) and a minimum of two motor efficiency values at various motor loads.

2.3 Use the following equations to determine the slopes (M) for the motor power factor

and efficiency.

M{PF} = (PF2 - PF1) / (HP2 - HP1) (1)

M{EFF} = (EFF2 - EFF1) / (HP2 - HP1) (2)

Where:
M{PF} = Slope for motor power factor
M{EFF} = Slope for motor efficiency
PF = Power factor
EFF = Efficiency
HP = Horsepower

2.4 Use the following equations to extrapolate power factor and efficiency (See

Note 1 below).

[CALC PF] = M{PF} * (BHP - HP1) + PF1 (3)

[CALC EFF] = M{EFF} * (BHP - HPI) + EFF1 (4)

Calc. No. IP3-CALC-EO-00207, Rev. 8 
Appendix A.12 Sheet 1 of 12 

Appendix A.12 

Extrapolated Motor Power Factor and Efficiency 

1. Objective 

To extrapolate motor power factor and efficiency values based on motor data 
sheets and to determine the corresponding motor kW and Ampere values. 

2. Solution Outline 

2.1 Obtain brake horsepowers for selected 480V motor loads and the corresponding 
motor terminal voltage. 

2.2 Obtain a minimum of two motor power factors at various motor loads (in 
horsepower) and a minimum of two motor efficiency values at various motor loads. 

2.3 Use the following equations to determine the slopes (M) for the motor power factor 
and efficiency. 

M{PF} = (PF2 - PF1) / (HP2 - HP1) 

M{EFF} ::: (EFF2 - EFF1) / (HP2 - HP1) 

Where: 
M{PF} = Slope for motor power factor 
M{EFF} ::: Slope for motor efficiency 
PF ::: Power factor 
EFF ::: Efficiency 
HP ::: Horsepower 

(1 ) 

(2) 

2.4 Use the following equations to extrapolate power factor and efficiency (See 
Note 1 below). 

[CALC PF] ::: M{PF} * (BHP - HP1 ) + PF1 

[CALC EFF] = M{EFF} ., (BHP - HP1) + EFF1 

(3) 

(4) 
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Where:
[CALC PF] = Calculated motor power factor (extrapolated)
[CALC EFF] = Calculated motor efficiency (extrapolated)
M{PF} = Slope for motor power factor
M{EFF} = Slope for motor efficiency
PF = Power factor
EFF = Efficiency
HP = Horsepower
BHP = Brake Horsepower

Note 1. Where no manufacturer's data was obtained above motor rated load, power
factor and efficiency are assumed the same as at 100% load. Calculating

these parameters by extrapolation using data below 100% load would
assume the same trend above 100% load (i.e., parameter values are
increasing or decreasing with load). This may not be the case. Assuming the
same values as at 100% load is considered reasonable as the difference in
the results between the two methods is insignificant.

2.5 Use the following equations to determine the motor kW and Ampere values.

[CALC KW] = BHP * 0.746 / [CALC EFF] (5)

[CALC KVA] = [CALC KW] / [CALC PF] (6)

[CALC AMP] = [CALC KVA] * 1000/([MTR VOLT] * SQRT(3)) (7)

Where:
[CALC KW] = Calculated KW
[CALC KVA] = Calculated kVA
[CALC AMP] = Calculated Ampere value
[CALC PF] = Calculated motor power factor (extrapolated)
[CALC EFF] = Calculated motor efficiency (extrapolated)
[MTR VOLT] = Motor terminal voltage in voltsSQRT(3) = Square root of 3
BHP = Brake Horsepower

3. Computation

The computation is shown in sheets 3 to 10 of this Appendix.

Calc. No. IP3-CALC-ED-00207, Rev. 8 
Appendix A.12 Sheet 2 of 12 

Where: 
[CALC PF] = Calculated motor power factor (extrapolated) 
[CALC EFF] = Calculated motor efficiency (extrapolated) 
M{PF} = Slope for motor power factor 
M{EFF} = Slope for motor efficiency 
PF = Power factor 
EFF = Efficiency 
HP = Horsepower 
BHP = Brake Horsepower 

Note 1. Where no manufacturer's data was obtained above motor rated load. power 
factor and efficiency are assumed the same as at 100% load. Calculating 

these parameters by extrapolation using data below 100% load would 
assume the same trend above 100% load (Le .. parameter values are 
increasing or decreasing with load). This may not be the case. Assuming the 
same values as at 100% load is considered reasonable as the difference in 
the results between the two methods is insignificant. 

2.5 Use the following equations to determine the motor kW and Ampere values. 

[CALC KW] = BHP * 0.746 / [CALC EFF] (5) 

[CALC KVA] = [CALC KW] / [CALC PF] (6) 

[CALC AMP] = [CALC KVA] * 1000/([MTR VOLT] * SQRT(3» (7) 

Where: 
[CALC KW] = Calculated KW 
[CALC KVA] = Calculated kVA 
[CALC AMP] = Calculated Ampere value 
[CALC PF] = Calculated motor power factor (extrapolated) 
[CALC EFF] = Calculated motor efficiency (extrapolated) 
[MTR VOLT] = Motor terminal voltage in voltsSQRT(3) = Square root of 3 
BHP = Brake Horsepower 

3. Computation 

The computation is shown in sheets 3 to 10 of this Appendix. 
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GENERAL EQUATIONS:
M(PF} = (PF2 - PF1) /(HP2 - HP1)
M{EFF} = (EFF2 - EFF1)/ (HP2 - HP1)
[CALC PF] = M{PF} - (BHP - HP1) + PF1
[CALC EFF] = M{EFF} - (BHP - HP1) + EFFI
[CALC KW] = BHP 0.746 / [CALC EFF]
[CALC KVAJ = KW / [CALC PF]
[CALC AMP] = KVA * 1000 / ( [MTR VOLT] - SORT(3))

Ca1207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3·CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 3 OF 12 

GENERAL EQUATIONS: 
M(PF} = (PF2 • PF1) / (HP2 • HP1) 
M{EFF} = (EFF2· EFF1) J (HP2· HP1) 
(CALC PFj = M{PF} • (BHP • HP1) + PF1 
[CALC EFFJ = M{EFF}' (BHP· HP1) + EFF1 
[CALC KW] ::: BHP • 0.746/ [CALC EFFJ 
[CALC KVAJ::: KW I [CALC PF] 
[CALC AMP} = KVA' 1000/ {[MTR VOLT}' SQAT(3» 

Cal207r8, PF, EFF, KW & AMP CALC 
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CONTAINMENT RECIRCULATING FAN

MOTOR DATA
BASE HP = 207.93 HP RATED VOLTAGE =

L LOAD HP. PF EFF
100.00% 207.93 0.760 0.916
75.00% 156.03 0.695 0.920
50% 104.03 0,571 0.914

440 V
]IBETWEEN M{PF} M{EFF F

100%&75% 0.00125241 -7.71E-05
75% & 50% 0.00238462 1.154E-04

CONTAINMENT RECIRCULATING FAN 31
BHP CALC PF CALC EFF CALC KW CALC KVA MTR VOLT CALC AMP NOTE

159.0 0.699 0,920 129.01 184.6 434.6 245.2All 5 tans are running
159.0 0.699 0,920 129.0 184.6 434.6 245.2 4 fans are running
159.0 0,699 0.920 129.0 184.6 434.6 245.2 3 fans are running

CONTAINMENT RECIRCULATING FAN 32
BHP CALC PF CALC EFF CALC KW CALC KVA MTR VOLT CALC AMP NOTE

159.0 0.699 0.920 129.01 184,6 431.1 247.2 Al 5 fans are running
159.0 0,699 0.920 129.0 184.6 431.1 247.2 4 fans are running
159.0 0.699 0.920 129.0 184.6 431.1 247.2 3 fans are running

59.0 0.699 0.920:..... 2. 8. 433.2 247.21I 5 fans are runningCONTAINMENT RECIRCULATING FAN 33

BHP CALC PF CALC EFF CALC KW CALC KVA MTR VOLT CALC AMP NOTE
159.0 0.699 0.920 129.0 184.6 432.0 246.7 All 5 fans are running
159.0 0.699 0.920 129.0 184.6 432.0 246.7 4 fans are running

159.0 0.699 0.920 129.0 184.6 432.0 246.7 3 fans are running

CONTAINMENT RECIRCULATING FAN 34

BHP CALC PF CALC EFF CALC KW CALC KVA MTR VOLT CALC AMP NOTE '
159.0 0, 9 0.920 129.01 184.6 433.2 246.0 All 5 tans are running

159,0 0.699 0.920 129.0 184.6 433.2 246.0 4 fans are running
159.0 0.699 0,920 129.0 184.6 433.2 246.0 3 fans are running

CONTAINMENT RECIRCULATING FAN 35

BHP CALC PF CALC EFF CALC'KW CALC KVA MTR VOLT CALC AMP NOTE159.0 0.699 0.920 12.0 184.6 429.6 248.0 All 5 tans are running
159.0 0.699 0.920 129.0 184.6 429.6 248.0 4 fans are running

159.0 0.699 0.920 129.0 184.6 429.6 248.0 3 fans are running

Ca1207r8, PF, EFF, KW & AMP CALC
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CONTAINMENT REglRCULATING FAN 

MOTOROATA 
BASE HP = 207 93 HP RATED VOLTAGE = 
LOAD HP. PF EFF 

100.00% 207.93 0.760 0.916 
75.00% 156.03 0.695 0.920 
50% 104.03 0.571 0.914 

CONTAINMENT RECIRCULATING FAN 31 

BHP CALCPF CALC EFF CALCKW CALCKVA 

159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 

CONTAINMENT RECIRCULATING FAN 32 
BHP CALC PF CALCEFF CALCKW CALCKVA 

159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 

CONTAINMENT RECIRCULATING FAN 33 

BHP CALC PF CALCEFF CALCKW CALCKVA 

159.0 0.699 0.920 129.0· 184.6 
159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 

CONTAINMENT RECIRCULATING FAN 34 

BHP CALCPF CALC EFF CALCKW CALC KVA 

159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 

CONTAINMENT RECIRCULATING FAN 35 
BHP CALC PF CALC EFF CALCKW CALCKVA 

159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 
159.0 0.699 0.920 129.0 184.6 

Cal207r8, PF, EFF, KW & AMP CALC 

440 V 
BETWEEN M{PF} M{EFF} 

100% & 75% 0.00125241 -7.71E-05 
75% &50% 0.00238462 1.154E-04 

MTRVOLT CALC AMP NOTE 

434.6 245.2 All 5 fans are running 
434.6 245.2 4 fans are running 
434.6 245.2 3 fans are running 

MTRVOLT CALC AMP NOTE 

431.1 247.2 All 5 fans are funning 
431.1 247.2 4 fans are running 
431.1 247.2 3 fans are running 

MTRVOLT CALC AMP NOTE 

432.0 246.7 All 5 fans are running 
432.0 246.7 4 fans are running 
432.0. 246.7 3 fans are running 

MTRVOLT CALC AMP NOTE 

433.2 246.0 All 5 fans are running 
433.2 246.0 4 fans are running 
433.2 246.0 3 fans are running 

MTRVOLT CALC AMP NOTE 

429.6 248.0 All 5 fans are running 
429.6 248.0 4 fans are running 
429.6 248.0 3 fans are running 
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COMPONENT COOLING WATER PUMP

MOTOR DATA
BASE HP = 250 HP! LOAD HPI 

~ 
q -

LOAD
100.00%
75.00%
50%

-I-
HP
250.0
187.5
125.0

RATED VOLTAGE =

PFI EFF

0.891 0,9341
0.890 0.9371
0.857 0.933

460 V

SBETWEEN MPF M{EFF

100% & 75% 1.600E-05 -4.80E-05
75% & 50% 5.280E-04 6.400E-05

50% 125.0]
COMPONENT COOLING WATER PUMP 31

BHP CALC PFCALCEFF CALCKW CALC KVA MTR VOLT CALCAMP NOTE
212 0,890 0.936 169.0 189.8 437.4 250.5
2'48 0.891 0.934 198.1 2223 437.4 293.4 USED FULL LOAD PF & EFF
275 0.891 0.934 .219.6 2465 437.4 325.4 USED FULL LOAD PF & EFF

COMPONENT COOLING WATER PUMP 32

BHP CALC PF 'I CALC EFF CALC KW CALC KVA MTR VOLT CALC AMP NOTE

212 0,890 0.936 169.0 189.8 436.0 251.3
248 0.891 0.934 198.1 222.3 436.0 294.4 USED FULL LOAD PF & EFF
275 0I891 0.934 219.6 246.5 436.0 326.4 USED FULL LOAD PF & EFF

COMPONENT COOLING WATER PUMP 33
BHP CALC PF CALC EFF CALC KW CALC KVA MTR VOLT CALC AMP NOTE

212 0,890 0.936 169.0 189,8 436.3 251.2
248 0.891 0.934 198.1 222.3 436.3 294.2 USED FULL LOAD PF & EFF
275 0.891 0.934 219.6 246.5 436.3 326.2 USED FULL LOAD PF & EFF

Ca1207r8, PF, EFF, KW & AMP CALC
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COMPONENT COOLING WATER PUMP 

MOTOR DATA 
BASE HP = 250 HP RATED VOLTAGE = 460 V 
LOAD HP PF EFF BETWEEN MfPEl M{EFF} 

100.00% 250.0 0.891 0.934 
75.00% 187.S 0.890 0.937 100% & 75% 1.600E-OS -4.80E-05 
50% 125.0 0.857 0.933 75% &50% 5.280E-04 6.400E-05 

COMPONENT COOLING WATER PUMP 31 
BHP CALC PF CALC EFF CALCKW CALCKVA MTRVOLT CALC AMP NOTE 

212 0.890 0.936 169.0 189.8 437.4 250.5 
248 0.891 0.934 198.1 222.3 437.4 293.4 USED FULL LOAD PF & EFF 
275 0.891 0.934 219.6 246.5 437.4 325.4 USED FULL LOAD PF & EFF 

COMPONENT COOLING WATER PUMP 32 

BHP CALC PF CALC EFF CALCKW CALCKVA MTRVOLT CALC AMP NOTE 

212 0.890 0.936 169.0 189.8 436.0 251.3 
248 0.891 0.934 198.1 222.3 436.0 294.4 USED FULL LOAD PF & EFF 
275 0.891 0.934 219.6 246.5 436.0 326.4 USED FULL LOAD PF & EFF 

COMPONENT COOLING WATER PUMP 33 
BHP CALC PF CALC EFF CALCKW CALC KVA MTRVOLT CALC AMP NOTE 

212 0.890 0.936 169.0 189.8 436.3 251.2 
248 0.891 0.934 198.1 222.3 436.3 294.2 USED FUll LOAD PF & EFF 
275 0.891 0.934 219.6 246.5 436.3 326.2 USED FUll LOAD PF & EFF 

Ca1207r8, PF, EFF. KW & AMP CALC 
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SAFETY INJECTION PUMP

MOTOR DATA
BASE HP?LOAD
100.00%

75.00%
50%

400 HP
HP 1

4001
3001
2001

PF
0.910
0.908
0.880

RATED VOLTAGE =
EFF

0.944
0 943
0.93,51

440 V
BETWEEN M{PF} M EFF)

100% & 75% 2.OOOE-05 1.OOOE-05
75% & 50% 2.800E-04 8.OOOE-05

SAFETY INJECTION PUMP 31
BHP CALC PF ICALC EFF CALC KWICALC KVAI MTR VOLT I CALC AMP ]NOTE

403 0.9101 0.9441 318.51 35001 43941 459.81USED FULL LOAD PF & EFF
414 0.9101 0.9441 327.21 359.51 439.41 472.4 USED FULL LOAD PF & EFF

SAFETY INJECTION PUMP 32

BHP I CALC PF ICALC EFFICALC KWICALC KVAI MTR VOLTI CALC AMP INOTE? 403 0.9101 0.9441 318.51 350.01 438"6 460.7 USED FULL LOAD PF & EFF
414 009101 0.9441 327.11 359.41 438.61 473.01USED FULL LOAD PF & EFF

SAFETY INJECTION PUMP 33
BHP CALC PF I CALC EFF CALC KWI CALC KVAJ MTR VOLT I CALC AMP INOTE

403 0.9101 0.9441 318.51 350.01 438.21 461.11 USED FULL LOAD PF & EFF
414 0.9101 0.9441 327.21 359.51 438.21 473.71USED FULL LOAD PF & EFF

Ca1207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 6 OF 12 

SAFETY INJECTION PUMP 

MOTOR DATA 
BASE HP :;;: 400 HP RATED VOLTAGE = 440 V 
LOAD HP PF EFF BETWEEN M{PF} M{EFF} 

100.00% 400 0.910 0.944 
75.00% 300 0.908 0.943 100% & 75% 2.000E-05 1.000E-05 
50% 200 0.880 0.935 75% &50% 2.BOOE-04 8.000E-OS 

SAFETY INJECTION PUMP 31 
BHP CALC PF CALC EFF CALCKW CALC KVA MTRVOLT CALC AMP NOTE 

403 0.910 0.944 318.5 350.0 439.4 459.8 USED FULL LOAD PF & EFF 
414 0.910 0.944 327.2 359.5 439.4 472.4 USED FULL LOAD PF & EFF 

SAFETY INJECTION PUMP 32 
BHP CALC PF CALCEFF CALC KW CALC KVA MTRVOLT CALC AMP NOTE 

403 0.910 0.944 318.5 350.0 438.6 460.7 USED FULL LOAD PF & EFF 
414 0.910 0.944 327.1 359.4 438.6 473.0 USED FULL LOAD PF & EFF 

SAFETY INJECTION PUMP 33 
BHP CALC PF CALC EFF CALC KW CALC KVA MTRVOLT CALC AMP NOTE 

403 0.910 0.944 318.5 350.0 438.2 461.1 USED FULL LOAD PF & EFF 
414 0.910 0.944 327.2 359.5 438.2 473.7 USED FULL LOAD PF & EFF 

Ca1207r8. PF, EFF, KW & AMP CALC 



CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 7 OF 12

SERVICE WATER PUMP

MOTOR DATA
BASE HP 350 HP RATED VOLTAGE= 440 VILO-

LOAD IHP PF jEFF I BETWEEN IM{PFI IM{EFF]
103.50% 0 07 5 930 1

175.00% 262.51 0.8601 0,9281 100% & 75% 1.714E-04 2,286E-05

SERVICE WATER PUMP 31
1 BHP3I CALC PF'ICALC EFFICALC KWICALC KVAJ MTR VOLT I CALC AMP INOTE
1 0,8751 0.9301 280.81 320.91 431.01 429.81PF BASED ON EDG STUDY

SERVICE WATER PUMP 32
S.BHP3 CALC PF CALc EFFICALC KWICALC KVAJ MTR VOLT I CALC AMP INOTE

S351 0,8751 0.9301 280.81 320.91 431.81 429.01PF BASED ON EDG STUDY

SERVICE WATER PUMP 33
BHPI 'CALCPF CALC EFFICALC KWICALC KVA MTR VOLT CALO AMP INOTE

&501 0.8751 0.9301 280.81 320.91 431.01 429.81PF BASED ON EDG STUDY

SERVICE WATER PUMP 34
1BHP CALC PPCALC EFFCALC KWvCALC KVAJ MTR VOLT ICAL AMP NOTE

350 0.8751 0.9301 280.81 320.91 431,01 429.8 PF BASED ON EDG STUDY

SERVICE WATER PUMP 35
BHP I"CALC PFICALC EFF CALC KWICALC KVAI MTR VOLTI CALC AMP NOTE

3501 0.8751 0.9301 280.81 320.91 431.81 429.0 PF BASED ON EDG STUDY

SERVICE WATER PUMP 36
I I.. CALC PF JCALC EFFI CALC KW CALC KVAJ MTR VOLTI CALC AMP INOTE

3501 0.8751 0.9301 280.81 320.91 431.0J 429.8 PF BASED ON EDG STUDY

CaQ207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3-CALC·ED-00207, REV. 8, APPENDIX A.12, SHEET 7 OF 12 

SERVICE WATER PUMP 

MOTOR DATA 
BASE HP =: 350 HP RATED VOLTAGE = 440 V 
LOAD HP PF EFF BETWEEN M{PF} M{EFF} 

100.00% 350 0.875 0.930 
75.00% 262.5 0.860 0.928 100% & 75% 1.714E-04 2.286E-05 

SERVICE WATER PUMP 35 

Cal207r8, PF, EFF, KW & AMP CALC 



CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 8 OF 12

RESIDUAL HEAT REMOVAL PUMP

MOTOR DATA
BASE HP -

! LOAD T
100.00% "

75.00%
50%

400 HP

HP"
4001
300O
200

L ,

PF

0.906
0.900
0.863

RATED VOLTAGE =

EFF j
0 {.944j

0.9471
0.9441

460 V
BETWEEN M(PF} M EFF'

100% & 75% 6.OOOE-05 -3,00E-05

75% & 50% 3.700E-04 3,000E-05

RESIDUAL HEAT REMOVAL PUMP 31

BHP CALC PF ICALC EFF 1CALC KWICALC KVAJ MTR VOLT] CALC AMP INOTE

365 0.9041 0.9451 288.11 318.81 438.51 419.71

400 0.9061 0.9441 316.11 348.91 438.5[ 459.41USED FULL LOAD PF & EFF

RESIDUAL HEAT REMOVAL PUMP 32

BHP CALC PF I CALC EFF CALC KW ICALC KVA MTR VOLT "CALC AMP NOTE
365 0.9041 0.945 288.1 318.8 438.0 420.2

4001 0.906 0.944 316.1 348.9 438.0 459.9 USED FULL LOAD PF & EFF

Ca1207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3-CALC-ED-00207. REV. 8. APPENDIX A.12. SHEET 8 OF 12 

RESIDUAL HEAT REMOVAL PUMP 

MOTOR DATA 
BASE HP = 400 HP RATED VOLTAGE = 460 v 
LOAD HP PF EFF BETWEEN M{PF} M{EFF} 

100.00% 400 0.906 0.944 
75.00% 300 0.900 0.947 100%& 75% 6.000E·05 -S.OOE-OS 
50% 200 0.863 0.944 75%& 50% 3.700E-04 3.000E-05 

RESIDUAL HEAT REMOVAL PUMP 31 
BHP CALC PF CALC EFF CALCKW CALC KVA MTRVOLT CALC AMP NOTE 

365 0.904 0.945 288.1 318.8 438.5 419.7 
400 0.906 0.944 316.1 348.9 438.5 459.4 USED FULL LOAD PF & EFF 

RESIDUAL HEAT REMOVAL PUMP 32 
BHP CALC PF CALC EFF CALCKW CALCKVA MTRVOLT CALC AMP NOTE 

365 0.904 0.945 288.1 318.8 438.0 420.2 
400 0.906 0.944 316.1 348.9 438.0 459.9 USED FULL LOAD PF & EFF 

Ca1207r8, PF, EFF, KW & AMP CALC 



CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 9 OF 12

CONTAINMENT SPRAY PUMP (NEW MOTOR)

MOTOR DATA
BASE HP =

LOAD
400 HP
HP PF

RATED VOLTAGE =

I EFF I
100,00% 400 0.895 0.934

75.00% 300 0.882 0.939
50% 2f) 0.83320

460 V
!BETWEEN MfPF ' MfEFF}

100% & 75% 1.300E.04 -5.00E-05
75% & 50% 4.900E-04 2.000E-05

CONTAINMENT SPRAY PUMP 31
BHP • C ALC PF ICALC EFF1 CALC KWI CALC KVAI MTR VOLTI CALC AMP INOTZE

0385 08931 0.9351 307.31 344.11 437.91 453.6|USED FULL LOAD PF & EFF

CONTAINMENT SPRAY PUMP 32
8HP I 5CALC PF 0CALC EFF'CALC KW3CALC KVA' MTR VOLT ILCALC AMP &NOTE
1 4001 0.8951 0.9341 319.51 357.01 437.51 471.11 USED FULL LOAD PF & EFF

Ca1207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 9 OF 12 

CONTAINMENT SPRAY PUMP (NEW MOTOR) 

MOTOR DATA 
BASE HP ;;: 400 HP RATED VOLTAGE ;;: 460 V 
LOAD HP PF EFF BETWEEN M{PF} M{EFF} 

100.00% 400 0.895 0.934 
75.00% 300 0.882 0.939 100% & 75% 1.300E-04 -5.00E-OS 
50% 200 0.833 0.937 75%&50% 4. 900 E-04 2.000E-05 

Cal207r8, PF, EFF. KW & AMP CALC 



CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 10 OF 12

AUXILIARY FEED WATER PUMP (BASED ON MOTOR DATA SHEETS)

MOTOR DATA
BASE HP= 400 HP
LOAD HP 1
120.00% 4801

120.00% 4801

RATED VOLTAGE = 440 V
PF
0.870
08901

EFF
0.945 (AFWP 31 - BASED ON IP3-ANAL-ED-01636, REV.2)
0.953 (AFWP 33 - BASED ON IP3-ANAL-ED-01636, REV.2),w_

AUXILIARY FEED WATER PUMP 31 (BASED ON RELIANCE MOTOR CURVE)
BHP CALC PF JCALC EFFICALC KWCALC KVA MTR VOLT IALC AMP NOTE

480 0.8701 0.9451 378.91 435.51 437.01 575.41

AUXILIARY FEED WATER PUMP 33 (BASED ON RELIANCE MOTOR CURVE)
IBHP CALC PFCAL EFFCALC KWCALC KVA0 MTR VOLT .CALC AMP 5 NOTE
1 4801 0.8901 0.9531 375.71 422.21 433.01 562.91

Ca1207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 10 OF 12 

AUXILIARY FEED WATER PUMP (BASED ON MOTOR DATA SHEETS) 

MOTOR DATA 
BASE HP = 400 HP 
LOAD HP 
120.00% 480 
120.00% 480 

Ca1207r8, PF, EFF, KW & AMP CALC 

PF 

0.870 
0.890 

RATED VOLTAGE = 440 V 
EFF 

0.945 
0.953 

(AFWP 31 - BASED ON IP3-ANAL-ED-01636, REV.2) 
(AFWP 33 - BASED ON IP3-ANAL-ED-01636, REV.2) 



CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 11 OF 12

CHARGING PUMP

MOTOR DATA
BASE HP
LOAD
100.00%

87,50%
75,00%
50%

200
HP

200
175
!50
100

HP RATED VOLTAGE=
PF EFF I

460 V

F0.904
0.899

084
0.851

-I
0.931
0.931
0.931
0.923

CHARGING PUMP 31
1 BHP I CALC PF ICALC EFFI KW ICALC KVAI MTR VOLT I CALC AMP INOTE

1,75.1 0.8991 0.9311 140.21 156.01 432.01 2OO.511P3-CALC-MULT-00365. Rev. 0

CHARGING PUMP 32
BHP ICALC PF CALC EFFI KW ICALO KVAJ MTR VOLT ICALO AMP INOTE
175 0.8991 0.9311 140.21 156.01 431.11 208.911P3-CALC-MULT-00365, Rev. 0

CHARGING PUMP 33
BHP CALC PF ICALC EFF KW ICALC KVA MTR VOLT ICALC AMP NOTE
175 1 0.8991 0.9311 140.21 156.0 429.61 209.61IP3-CALC-MULT-00365, Rev. 0

Ca1207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 11 OF 12 

CHARGING PUMP 

MOTOR DATA 
BASE HP = 200 HP RATED VOLTAGE = 460 V 
LOAD HP PF EFF 

100.00% 200 0.904 0.931 
87.50% 175 0.899 0.931 
75.00% 150 0.894 0.931 
50% 100 0.851 0.923 

CaI207r8, PF, EFF, KW & AMP CALC 



CALC. NO. IP3-CALC-ED-00207, REV. 8, APPENDIX A.12, SHEET 12 OF 12

CONTAINMENT RECIRCULATION PUMP

MOTOR DATA
BASE HP= 350 HP RATED VOLTAGE= 440 VI LOAD HP PF EFF
100,00% 350.0 0.874 0.937
75.00% 262.5 0.850 0.939
50% 175.0 0.779 0.934

CONTAINMENT RECIRCULATION PUMP 31
BHP CALC PF CALC EFF KW CALC KVA MTR VOLT CALC AMP NOTE

388.1 0.874 0.937 309.0 353.5 432.0 472.5 LBLOCA Cold Legs&Rec. Spray
259.5 0.850 0.939 206.2 242.5 432.0 324.2 LBLOCA post recirc spray
384.7 0.874 0.937 306.3 350.4 432.0 468.3 SBLOCA recirc spray
257.5 0.850 0,939 204.6 240.7 432.0 321.7 SBLOCA post recirc spray

CONTAINMENT RECIRCULATION PUMP 32

BHP CALC PF CALC EFF KW CALC KVA MTR VOLT CALC AMP NOTE
388.1 0.874 0.937 309.0 353.5 432.0 472.5 LBLOCA Cold Legs&Rec. Spray
259.5 0.850 0.939 206.2 242.5 432.0 324.2 LBLOCA post recirc spray
384.7 0.874 0.937 306.3 350.4 432.0 468.3 SBLOCA recirc spray
257.5 0.850 0,939 204.6 240.7 432.0 321.7 SBLOCA post recirc spray

PAB EXHAUST FAN

PAB EXHAUST FAN 31
1BHP 0CALC PFCALCEFF 1 KW 1CALC KVA8 MTR VOLT ICALC AMP &NOTE

1137.9 1 0.850 1 0.900 1 114.31 134.51 438.71 177.OIASSUIMED PF &EFF

PAB EXHAUST FAN 32
13BHP 0CAL0 0PCALC0I E"KW 1CALC KVA 4 MTR VOLT ICALC AMP SNOTE

1137.9 10.850 10.900 1 114.31 134.51 438.71 1177.0 ASSUMED PF & EFF

Cat207r8, PF, EFF, KW & AMP CALC

CALC. NO. IP3-CAlC-ED-00207, REV. 8, APPENDIX A.12, SHEET 12 OF 12 

CONTAINMENT RECIRCULATION PUMP 

MOTOR DATA 
BASE HP = 350 HP RATED VOLTAGE = 440 V 
LOAD HP PF EFF 
100.00% 350.0 0.874 0.937 
75.00% 262.5 0.850 0.939 
50% 175.0 0.779 0.934 

CONTAINMENT RECIRCULATION PUMP 31 
8HP CALC PF CALC EFF KW CALC KVA MTRVOLT CALC AMP NOTE I 
388.1 0.874 0.937 309.0 353.5 432.0 472.5 lBlOCA Cold legs&Ree. Spray 
259.5 0.850 0.939 206.2 242.5 432.0 324.2 LBlOCA post reeire spray 
384.7 0.874 0.937 306.3 350.4 432.0 468.3 S8LOCA reeire spray I 
257.5 0.850 0.939 204.6 240.7 432.0 321.7 S8LOCA post reeire spray 

CONTAINMENT RECIRCULATION PUMP 32 
8HP CALC PF CALC EFF KW CALC KVA MTRVOlT CALC AMP NOTE I 
388.1 0.874 0.937 309.0 353.5 432.0 472.5 lBLOCA Cold Legs&Ree. Spray 
259.5 0.850 0.939 206.2 242.5 432.0 324.2 lBlOCA post reeire spray 
384.7 0.874 0.937 306.3 350.4 432.0 468.3 S8lOCA recire spray I 
257.5 0.850 0.939 204.6 240.7 432.0 321.7 S8lOCA post recire spray 

PAS EXHAUST FAN 

Cal207r8, PF, EFF, KW & AMP CALC 
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REL 60.DAT

BEGIN NEW DATA CASE
C

C

Wednesday, August 6, 1997 3:23pm page1

JULY 31, 1997

C FILE NAME : REL160.DATR RELS7.DAT - MTRRS7.DAI CSCP.DAT (A7)

C

C Reliance ELectric SeriaL No. FAT704 Fram ES508S Type PS

C use as Aux Feed Pump WK^2 = 14.3 Lb-ft^2

C different source frequency z 60 HZ for 1P3 use

C

C

C Use UK Type 40
C
C
C Aux Feed Pump 400 HP, 2 poles, full Load current a 468 aip, 440 V,

C running speed a 3568 rpm

C Motor running a name pLate rating: load = 400 * 0.746 % 298.4 kv

C

C

C

C ... Miscetane•us data for time step, duration, print & plotting frequency...

C

C OettaTc---TMaxg --- XOpt.--oCOpt-Epsiin,-TotMat<-TStart

.25E-3 10.0 0. 0. 0. 0. 0.

C .50E-3 7.5 0. 0. 0. 0. 0.

C Second Miscellaneous Data Card

C -Iprnt.-I plot<-Idoubt<-KssOut-MaxOutc--- Ipun-aMesav<---Icat<-Nenergc-lprsup

18 18 18 18 18 is 18 18 18 18

( 1 10 1 1 1 -1 0 2 0 0

1 20 0 0 0 0 0 0 0 0

C
TACS HYBRID
C
C

I

90BUSA2 0.
908USMG 0.
90SWAR 0.
91SVW'CHA 0.
91SWGFLA 0.
8M ASO m SUTCHA - SWGFLA
C
C alpha for 60 Hz z 0.00572
C
88LOAD z-0.0O572*BUSMG*BUSMG
C
88GF Al 66+SWGFLA
80M AI 66+N AIO
88MAV 66,BSJ2
880SUV266.SUAR
C
C PHASE A MOTOR TERMINAL RMS CURRENT
C
,BIPHA 66•ISVTCHA

C
C PHASE A MOTOR RMS VOLTAGE

C & \.i. ,1 -T 3CAL -eD-Oc 2c7

60.
60.
60.
60.

60.

A p pE A-xU- B7y. . 5kscf 14J2-i2

Wednesday, August 6, 1997 1:23pm 

8EGIN NEW DATA CASe 
c 
C 

JULY 11, 1997 

C FILE NAME : REl_60.DAla REl_S7.DAT ,. MlR_S7.0At CSCP.OAT (A7) 
C 
C Reliance Electric Serial No. FA7704 Frame ES008S Type P6 
C use as AUK Feed Pump IIKA2 = 1~.3 lb-ft A 2 
C different source frequency = 60 HZ for IP3 use 
C 
C 
C Use I,.M Type 40 
C 
C 
C AWt Feed Pump 400 liP, 2 potes, full load current a 4608 ..,. 440 V, 
C r\ft\ing spHd • 3S68 fpa 
C Motor running a name plate rating: load = 400 • 0.746 • 298.4 k\l 
c: 
C 
C 
C ••• Miscelaneous data for time step. duration. print' plotting frequency_ •• 
C 
C Delt.T<---TMa~<·"XOpt<'--COpt<'Epsiln<-ToIMatc-TStart 

.2S£-3 10.0 O. O. O. O. O. 
C .50E-3 7.5 O. O. O. O. O. 
C Second Miscellaneous Data Card 
C -lprntc"lplotc'ldoubl<-(ssOut<-M8~Out<---lpun<-Memsavc---lcatC-Nenerg<-lprsup 
t; . 18 18 18 18 18 18 18 18 18 18 

( 1 10 1 1 1 -1 0 2 0 0 
20 0 0 0 0 0 0 0 Q 

C 
TACS HYBRID 
C 
C 
908USA2 
90SUSMG 
90SWAR 
91SWlClIA 
91SWGFlA 

O. 
O. 
O. 
O. 
O. 

8eM_AIO ,. S\IlCKA -
c: 

SIIGFLA 

C alpha for 60 Hz ,. 0.00572 
C 
88LOAO 
C 

z-O.OOS72*BUSMG*BUSMG 

88GF_AI 66+SWGFLA 
88M_A) 66+M_AIO 
88M _ AV 66+BUSA2 
888US _ V266+SWAA 
C 
C PHASE A MOTOR TERMINAL RNS CURRENT 
C 
88tPKA 66+SWlCHA 
C 
C PHASE A MOTOR RMS VOLTAGE 

i .. 

60. 
60. 
60. 
60. 

60. 

Calc.. /\.Ie, rp3 - CALC.-ED-OC2.c7 

12.€1/. 8 

Page 1 



SELii-6.DAT Thursday, October 16, 1997 : ¶2??Spa ft" I

U8WA 6.0U0V 60.
C
C Convert the pmrmatr to pm
C
C fULL toad a 44 A
C Voloa•te P for (ite to Ind *"0/Gqrt(s) w 254.03
C
8"UASI a 254.03
88M-U a VTA/ MlAN
MWt.V VTA * i.73S

W1I.1 a IPNA468.0
C
CMW MKI'.. CALP ATION4
9
C Uwator Power oter Coleukaton, Reference to Pltl Workbook IV page 2-10

C Istantineous Pwmet In mw
C
UPIltTA a (I0UJAW a IrTCKA) / 14,13
C
C I-bi OCR

lot *PIW$lA 120.
I .

(

0. 1.
C
C Irgmewjelay
C

C AV# Pompr
C

PA f5*Ot.L
C
C-AC.NTOR OLT-PPJA FOR3 PKASU IN KVA
C
UVA * 3.0 * PM *VIA /1.6+3
C
C -- MOTOR AVIRAGE POWER FOR 3 PHAISE
c
WAVI m3.0 *PA
C

C

C VAR CALOJUATION STARTS UKS TKI SYSTEM %All LOAD
C
C IftVAPO q0 than VAMPI a0 t"VARPI wVARPO
C
SWAUPO a (VA&VA) -CPAVG*PAVO)

~ IAW a M(ARIO Ul. 01, * 0.0) * M(ARK .01. 0) 1 vAAP)
WVAR a MOT(VARPI)
C

1UC- ,J0o Pf3 -CAL(-[-~a
fý'e V. 8

lh~rlday. ~tobtr 16, '''7 lZ:Z!p' 

c 
C Convert th. per ... t.r to pu 
c 
e I full lood. 441 A 
e Vol,at. pu fo~ lIn. to .~ • 440/Iqrt(J) • 214.03 
C 
SlUaAIl __ \flU 

"' •• '1 
8IMt1.1 
C 

• 254.01 
• VTA I LIlIA .. 
• VTA • '.mOl 
• IP1lA/46I.0 

C /I'CIItI1 .fI. CALCUUTlOlllI 
C 

60. 

C Carteretor .ower "t.f Calcult''''', •• ferenee to EPII Worldloolt IV .,... 2,,0 
C 
C l".tMtMeOUl p.., '" ." 
C 
"'IUTA • (IUW • MCM) I 1.1+' 
C 
C '.lIloct 
,,. .PUfITA 

t. 
O. to 

c 
C T ,.."....,e'ay 
C 

'ZD. 

[:~ COut'luteln' 'llllel~'llCIeln:s'la'<In4'1 kS<In!·\ x<a.11\\ <F\.CW! (Fill -\<111.'*1 <1111·\ 
(I)l~ SJ+PI .00833 

/ 

e ..... 'ower 
C 

K .... *1. 
C 
t " weTIlI VOlT·AMPUI ,a. J 'MAlts III KYA 
C 
!SIVA • J.O • I'MA • Yr" I t.1+3 
C 
C •• 1tC1'Ol AvtUGI POWE. POll J 'lIAR, 
C 
_AVI • J.O • PI. 
C 
C 
C·· MOTOI VAl CALQA.ATlQIt 
C 
C 
C 
C If iAlHl c 0 thtn YWI • 0 ELM VAlll • VAlPO 
C 
IlVAlJO 
&NIt \ _AI 
e 

• (VAioVA) • CPAvt*"'YG) 
• «VAlN .ll. 0) • 0.0) • «vAaPO .Of. 0) • IIAlPO) 
• "T(VM'" 

wiG - ,J 0 I P 3 - (A L ( - EP -Oca 7 
Q~v. 8 
4ppe~ ~.1 SL--Ler 2. q II.-



#lL_60.bAT Thursday, October 16, 199T 121231a
Pop 3

(TAC3 Ovtp*
C Typs (cot 11-) * Gi (te Vat), 33 (Owe vya)
Cc q-~m I <hitwnm I't.mt<•w t<.l"m~ I <Ia..el<'-*i <..mI 41m1 '•1.
C #A A P 6 A6 #A A6 A6 A6 P ' A6 A6 6
33PAVG vAR VA IPMA VIA Nlt.V Myj Wt31
C UN.A. MoV ".V OP.Al
MLOAD 3.0
ILA Coard Indirv TACS Cato Ccaon.pt
C
C mrMIK
C
S"WTAMK ,C 31456731901 2345673901234 5678901Z?3454781901235'5 6T080 2734567 7901234 $67391Z34678C

C Cab(. tloetw
C
OOSWICNAlUSASG 0.0001 0.0001 0. 0OOMYCOi OIWTCMAIUSASO
OOWMCNcASGIVCXADJUS
C
C Motor Entrie

o00O2 VA% 1.1-6 0. 0. 0OCI ON• K"t $W~ At,
OOWK2 DA MM IJU 0.0
OOOZ RJum 1.15 0. 0. 0ooaUS? i1556 1.15 0. 0. 0.',,•3 PA• 1,15 0. C. 0

am ..... IN 1.o-4 0. 0. 0A .. me 23.81S 0. 0. 0M FLA 0.-6 0. 0. 0
O WLCtUAR WOFLA

~OO A 1.e6 0. 0. 0OOmm" 1.1.6 0. 0. 0O0OWC 1.1-6 0. 0. 0SVINTALO, 0
BLANK Card E dIrov Drd Outa Coonuit
C
C Switch
C
OOiVCTCNAUM 0.0 10000. 0. 1OOWdTCHIMMh 0.0 10000. 0. .
OOTCIICR 0.0 10000. 0. 0O0mmGFLASW•A 999.0 9999. 0. 1OMa1PFLIMF•t 99.0 999. 0. 0O1AOLC3MdSFC 999.0 9999. 0. 0,uK tard Itndig Switch Oate Coaument
C

C PMO '/ -V(S aV(~.5.

«?<}TACI tMp.It 
.. C type (~ot ,.2) • C1 (aU ..,.,), » ,to. 'Iv) 

c 
t 4 .. 14 ... I.N .. lctI .. I<l ... ICIIIMI<1I .... I.~I .. MtI(w ... :qamtl.v .. I<It ... 1 
t .. M M Aft AI M A6 0\' A6 A6 0\6 A6 U 
",AVI VAIl VA I'IIA VtA wrl.V _.\111,/ 11111.' 
C _",-1 IIUI_~ IVV D'.,AI 
77\W 1.0 
lUll t.rf INfI,.. TAC' o.t. COIIIpOIWIt 
C 
C 1I11a' 
C 
IVtllMl, , 
C J45671901ZJ45,76901234S6189012'4S'7S901""6Ta90'lJ4S67590123456Ta9012J45671f 
c 
C Cable I~. 
C 
OOIWtCIlAIUlAIG 0.000' 0.0001 o. 0 
OOMCMIIUI.IQ1IITCIWIJM.G 
OOMCllClUltlGMtMAIUSo\IG 
C 
C Me, ... Intr'" 
C 
0Clel$2 MN 
ooeu.I MIl IUW IWA •. 
00IUIC2 WCl .,., IWM 
00IUIA2 IUIAI 
OOIUIIZ IUIIG 
.-.....cz IUICO 

(ow.,... t . '.--OOIWM "'loA 00UIt MflllllAl MFc.A 
OOIWI:I M'LtUI M'LA 
OOIWA 
00MfI 
OOMIC 
'VINTAGe, • 

1.1-' 

US 
1.15 
US 1.E., 

lJ.l15 

t •• •• 

IIUtIIC C4N'd lrdtnt .rll"lCll O.U C~t 
C 
C Ivftdl 
C 
OOlvr~ 0.0 10000. 
OOMC..... 0.0 '0000. 
OOMCIICMI 0.0 '0000. 
OOMfUIWGFA 999.0 9999. 
OO1WG'UMfi 999.0 9999. 
oOtWlncaw,c "'.0 ",.,. 
tuI& en Ird'". ... fCdI o.t. C""**,,c 
C 
: Sourc'1 .tlll' I 440. V 
c 
C 440 I IGlT(S) * IQRT(Z). JSt.2SI 
C 

o. 
O. 
o. 
O. 
O. 
O. 

o. 

O. 
O. 
D. 
O. 
O. 
O. 

O. 
O. 
O. 

O. 

O. 
O. 
O. 
O. 
O. 
G. 

O. 
O. 
O. 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 

1 
I) 

o , 
I) 

o 

6:t\c.. rJ t· rp3 -( AlC -[ D-cc2. ti 7 
p-ev. e 
Appen~ e.-I 5~et 3 t+ I ~ 



C ¢UUJSAS 1

148Jl3560 I
141•5JIC 1

60LOAD "1

thursdayo October 16. 19? 12z23P
Paep 6

159.258359.258
359.258

1.0
1.0
1.0

60.
60.
60.

60.
60.
60.

0.0
-120.
120.

0.0
-120.
120.

0.
0.
0.

0.
0.
0.

*1.
*1.
*1.

*1
-1.
*1.

999.

9999,.

"99.
99".
9999.

C
CC .... InductIon Nwch e
C
C line In NP, Volt**. Pwso factor. Effileiey, Operatlng 1lip
C 2; ittert, 1qotort, YrTduced, Istartreodueced
C It Isteturato, t q
C Ai Ne. of peo", Psment Inertia, Mechanical ocd maim
C Si output rqAst, see ruto book for datolt
C

191

RANK Card Ending ClIsa I UM Dta
C
C SIP * - An fI'd Water Pip dlktidle FU1A •704)
C
C 400 NP. I pot**, fult Loed current 9 44•6 p, 440 V
C rmiang speed a 3S68 rpm
C Motor !iWgIIE 3 I mm plote ratingi load 4 400 * 0.
C
C %V2* (b1.14.3)/23.? ,, 3*73 ll*5
C
4OgaSMZ 100. 60.

otn RATIIU O 0.55
-40. 640. 0.111 0.9'1 0.009
5.368 1.09 0.75 3.18

.0 2.a 5

3063101

1.0
LANK tard Ondirn Uitvwersal Iachime gets

ILAUm •ard r"it lSou;e Date C€omawt
zsuvci 119.211 *.be

SRAK Card 1Irnlto tititle Cordittawo Compenent
ILANK Card Endino 04jttt If•c af'cetIuw Cmpotwt
Um Card Ending Plot Specificatlons Camoet

GIN WW OCATA C•4
LANK Card to End EMTP Input

M4 9.4 kw

K

c-c..O -I.CA-LC -c z 7
3ýv

fh",..dly. OCt..- 16. '997 1Z12~ 

('~ UfJ .... 'a , 
lULl ... , 
141UKt1ii , 
C 
t41UUt ~ 
141U11O , 
141UtC8 , 
6Ct..CIM ., 
c 

U,.ZSI 
ss'.nl 
SSt.lSl 

1.0 
t.O 
1.0 

c •••• IrOoi: t I Gr\ 1Iec/I' N 

C 

60. 
60. 
60. 

60. 
60. 
60. 

0.0 
-'20. 
'ZO. 
0.0 

-'ZO. 
1Z0. 

o. 
o. 
o. 

o. 
o. 
O. 

C 'Ine 'I ." Volt .... ,~ flCtor, Iff'c'~y, Opera"", .llp 
C a, Utart, 'qltart, ~ •• IttwtlYrllllctd 
C •• l.tttw"lt., f~ 
C 4, .... of pot". *-,t INrtl., M1c1l.,.,", lodt 11II1II 
e ,. Q.ltput ' .... t. IN Nit boot for .t.H 
C 

" t 
IUR l:a1'd (ncU", Chi. , lit Oat. 
e 
C AlP • A\I{ 'eed Wattt ,..,. (.,Uara ,ail no4) 
C 
t 400 lIP, 1 ))0\". f\l\\ loM r:r.Irr~t • t.68 ...,. 440 II. 
, n,m'", ..,..cI • JS6I r,. 

-, . 9999. . , . 9999 • -, . 9999. 

'I, 9999. 
-to 9999. 

-" 9999. 

C Motor I'\IIWI'" • NIII ,lit. tatt,... load. 400 • O.l"U • 291.4 IdI 
C 
C WK~I • (t1+'4.1)/21." • S.'" ta,.·J 
c: 
40tuW 

.4DIUIN 
4-..c2 
orll. IArJO 

'00. 60. 

'400. "a. 
0.51 
0.'" 
O.lS 

O.05t 
S.N 

0.009 
I.. t.09 

a.o I.IS 
Z 1.,neuIM 
3 0 It t 1 0 t 

1.0 
ll.AIIC CeI"Cl Int,,.. ~'ver .. l ~."f'" Ditl 
.1.AMk Card WI,.. Iwr;. Dati CClplnlnt 
lMCU JS9.2H O. 

'\.Ml CIr'd Irdt,.. I"tttal tordhlCN ~t 
.~_ Cerd 1ncI1", ~tPIIt ,,*If'cltl,", CCIIIIPOf*'It 
ILAItl Crel flld1ne 'lot ,,*!""ttn c~, 
Iran IIIV CATA CAlI 
lLAMIC Cant to ."" PIT!- J,...,t 

60. 

~)c... J&, . .!p 3- &\ LC- ED-ot' 2& 7 
1'LfV' 8 
kppe>-vAA)(B-l 5~e.t--4q- J2...-



TtLrsdoT . Octoker %4, 1997 2 1 3Ppa P"o j

OIGN NEW OATA CAN
C 9/3/97

C PILE ,AN i 1 EL.6.CAT a IRIL_5?.tAT a MTI,§?.tAY CXcP.DAT (AT)
C
C RelIae Ileettic Serlit No. FATMO frame 6500f5 Type PS
C & . Aux FePdw Kp '2 U14.3 lb-flt2
C dfferlent aou*te frequecy 60.3 9I for IP) ue

C
C
C
C
C
C
C
C
C
C
C

u UK Type 40

AUX Ieed Ph 400 NP, 2 polet, fuU lad Our?*" a 468 ap, 440 V,
rmmir esped a 334 rpm
Notor rum•|tll ma plate ratiog:t lod a 400 * 0.746 9 296.4 kW

C ... "IMceLamow 4data for tim step, €lrtlton, prInt & platting frequency...
C
C Salts C*--- ax.--'XOpt €-- -cQpt < peil n<-ToINati- Tltvrt

.2m-3 10.0 0. 0. 0. 0. D.
C .SN*3 7.5 0. 0. 0. 0. 0.
C 11oald kiscelettla Date Card
C "-Itlentt-" Ip| t a" tc-I[ 1d-M-s4ut -~Ov,- - - t pur"<-lNswsW- --I carte- Xo4etmr-l.iprsW

to to is is 16 t 16 1* IS f6 Is
1 10 1 1 1 .1 0 a 0 0

( 1 0 0 0 0 0 0 0 a

1AC1 mYSIJ I

C
NWmSaZ 0.
,o0jum ~ 0.
"ISMI 0.
91ITCNA 0.
Vi8UPLA 0.
8NA1O a S•rCiA - SVOFLA
C
ISkm -,0.00ST724SUDXUS*
C
SINFAI 66"OFLA
SI.AI .NOaUN,..v 6+.uUAZ

C PINASS A MOTOR TOMIMAL EIM UInENT
C
SOIPMA 66.Sr ?CMA

"+CC

C P1AU A MYOTOR FM VOLTA
C
ISYA 46+ RUP

60.3
64.3
60.)
60.3

60.3

60.3

1Ž~Ev~

[

NOIII 11111 DATA CAlI 
C 
C 
C 'ILl MAMI I .'L_6OIM.D~T G 'll.Sf.cAT • MTI_57.cAT CICP,D4r (A7) 
C 
C 
C 
C 
C 
C 
c: 
c 
e 
c 
c 
c 
c 
c 
c: 

•• 'ttnel IllCtt'~ "rt.l Mo. 'A7704 ,,. ... 1'0011 Type ,. 
...... Awl , ... ",., WIC"'l • U.) lb-h"" 
cllff'I'M! IOUI'Ct f"~y • 6O.S tIZ fOt' .'S UN 

Aua ,ted Pulp 400 lIP. I pol ... fulL loed C\lf'f~ .468 ... 440 v. 
nnd,.. ...... ssa r .. 
IIIotor """"'" • nMI plitt ... tl.... \oed. 400 • 0.746 • m.t. tV 

c ••• MllcelllntOW4etl f.,. tt .. It •• dlrflltiOll, pI"nt , plott!"" fl'~ ••• 
C . 
e O.lt.Tc···tKalC •• ·~c···COptC·EPltln<·'oIMltc-Tltart 

.2K·) 10.0 O. O. O. D. 3. 
C .5.·J 7.5 O. O. O. O. o. 
C heoN .'tetU.,.. OatG Cerci 
C ·tptntc··tplotc·ldDUblC·Kl&Qutc·MaxOvtc···I~·M~···lc.tc·lIenettc·lpr~ 
c: .1 II I' II I' J. I' I' I' II 

1 10 1 1 , • , 0 2 0 0 
, 20 0 0 0 0 0 0 0 0 f' 

lACs IlYUII 
c 

( 

C 
9OIU1A2 
90IUSMQ 

90MI 
91MCM 
P1M'U 

o. 
O. 
o. 
o. 
o. 

_ .. AIO • MelIA • I'IIGFLA 
C 
__ .·O.OOSRtIU'-IIUIMI 
C 
"',.AI ~M'LA 
... .,.AI 66tM..,AIO 
IM.,.AV 66+1U1AZ 
....... vw..1WM 
c 
C 'IIAM A MOTOI TUOU .... L bli C1JIt!,., 
C 
"'PItA 66+MCIIA 
C 
C PIIAII A MOTOII _ VOUAGI 
e 
IIVlA 66+MA2 

60.3 
6O.J 
6O.S 
60.3 

60.3 

60.1 

c~J c.... I Je . rp 3 - {,o\ u: -~ D_"ll a, 7 
li-€v' a 
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C

C COiwnrt the perameter to py
C
C I futt lead a "I A
C Vtlmgte PU for time to -4 a UO/Wt(l) 2 24.013
C
SIUIIAsl a 254.03
NMn U a VTA LISAS!
SWRTRV a VIA * I.73205
& kl a , IPHA.M.O
C
C P"R METEIR CALAU7 ICOS
C
C Gnerabtor Powe Meter CatcuLtlaon, Reforomce to 9PAI Workbook IV page 2-10
C
C Irntantaneous PW In IN
C
MPISITA a (UAZ * UVCHA) / 1.1.3
C
C 1_btck

IPs tPINSTA 120.6
1.
0. 1.

C
C TrmJsetay
CC ,atulxai34n-ldthI•" 2Ixs~rl3-zIMs.-lslr-Ixt4n5IzGIrI-cLow4H.I4,Low i.otKi

1 -W9S•L 53.•Pl ,04529

S-- MOTOR VOLT-A*PRL FOR 3 PHAUES IN KVA

C
SVA a 3.0 * l•P*A VIA / 1.E13
C
C -- MOTOl AVgRA= POWER FOR 3 PMES
C

WPAVC a *.@ &PA

C

C -. MOITO VAR CALCMUATIONl
C
C VAR CALCULATION IYTARTS WKN THE SYSITE NA LOA10
C
C if VASPO 0 thin YAPi a I•*E * VARPI aV AMCPO
C
SUVWPO a (VA*VA) - (PAVWPAVO)
SSVAAM - ((VARPO .LE, 0) * 0.0) + ((VAIPO .AT. 0) * VARPO)
SVARf a MUTVAAPi)
C
C TACS Output
C T"Y (got 1-2) a 01 (all vIr), 33 (Sos var)

&efic. ý. -T??- 7-Cf-62o7
TL E. 8

c···· 
c 
C torw.rt ttl. per ... tl' to p.I 
C 
C I fwtl \..a .... A 

Thr.arlcs.y. October '6. 1991 l:U:-

C Yol .. tl PU for LIN to ..... t.40,..-UJ) • 84." 
C 
lIlMI.a __ WU 

UlcTI .. V 
18Ml1".. 
C 

• 254.01 
• VTA I U.AU 
• VTA • "11205 
• I PIIAII.6I. 0 

C PMa Iflfll CAl.Q,UT 11*. 
C 
C Qerwratol' 'ower ..... r C.,lculettOft, lef.rene. to "AI Wo,kbook IV PI .. 2-'0 
C 
C INt.,tlfWOUl ,..,. In IIW 
C 
..,.II'A • tlUlAZ • IVTCItA) ILl.) 
C 
C '.block 
"1 .,UltTA 

1. 
O. 1. 

c 
C T' ..... .,.lay 
C 

120.6 

C ~.lxx.clnl·I .. <lnZ·I.I(In3·I.Sclft4·1.1<1n5·tA~G8'nlcrLowl~'Ht·1<NLowl<N~'·1 
/·'UOIL u.PI .0012P 

( A .. ,.OM' 
C 

" ... • POlL 
C 
t •• MDT. YOU·AjftI' POI J 'WEI III k\lA 
C 
saVA • S.O • lPMA • 'It. I 1 ••• ) 
C 
C •• MCTOI AYUAGI PlMl ,CIt S PilAUI 
e 
IlPAYO • S.O • 'A 
C 
e 
C" MOTel VAl CALCULATICII 
C 
C 
C 

VM CALCULA'IIClI ITAlTt WIll. Till .flU" 11M \.W 

C If VAIl" cO th," VAA,1 • 0 El •• VUP, • WMO 
C 
UVWO 
gyAl" 

• (VAevA) • ('AVC-'AVI) 
• «VAaPO .LI. 0) • 0.0) • ({VAllO .IT. 0) • VAapO) 

r. ~ 

UVU • toIT(VWU 
C 
C TACS CNtput 
C Type (col "2) • 01 (Ill Vir), 5) (lome var) 

CA.lc. J~. -+? 3 - cA L ( -£ D .. c ~ ~ 7 
TL t v· 8 



aIL..60.0DAT Thurfday, October 16, 199? 2:131 Page 3

C
C A6 A6 Mm Am mA £ 6 U6 £ A6 A A6 £

1PAVS VA VA IPWA VTA M7lyV NVP *ll
C 33NAI mSV kAV OFAI
TFLWA 0.0
ILAWK Card IMIrd TACS ODate C€OMP
C

JO -CAL(- PL2, 7

c Kim~m
c t

* 545611901 Z3454?S901234,S67390¶2345678901Z34S6?89o1 23456?S90¶ 214567 19o2479

C
C Coble lopedw-
C
0OUICI4APSAR .00 0.0001 0.

C Motor Intrias
c
OF 1.1-6 . 0.

00S1S8 Sl "a UMSA? 3m"
OOmIW an" wuA Im.
00NAW SLU 1.15 0. 0.
00mi6 Me 1.15 0. 0.
0acamic 1.35 O. O.

I5 .1S- 0. 0.
VPA0. 0.

OHMI KiGLnSMI 3ALA
0@mIcA %WdLCVAA VMJU
006MPA I.E-6 0. 0.
OIW 1.1-6 0. 0.
00"IC 1.!-6 0. 0.
SVINIAM, 0
$LAW Card Enrl Irmac Data~e C.qp nt

c SWtch

UCUAMM 0.0 10000. 0.
OtSrie MaU 0.0 10000. 0.
ODWTCMnUU6 0.0 10o00. 0.

6IWI.AI1SFA p99.0 9999. 0.
OO FLIMFIS 90.0 9999. 0.

~ LCMPC 9".0 9999. 0.
U1NK Card 1udirS SvPtch Dta Co¢qw..t

0

0

0

I
0
0
0
0
0

c
C loWest Motor " 440 V

C 440 / INTOT 1007(2) a 359.258

14 US 1 3".2S$ 60.3 0.0
1KUs 31.MA 60.3 -l2O.

O. -1. 9999.
-1. 9999.

Thurlday, October 16, 1997 Z: ,"* 
( ..

.... " .. ' •... . . 
".":.:; 

C 
C ..... lq .. lcM .. I'*_I'* ... I~ __ I<1I ... I~ ... lcJjlllllll<1l_I<JI ... I<lI ... I<JI1IIII1 
~ M A6 '" A6 ". '" '" At. A6 At A6 A6 A6 
""YO VAl VA I'M 'If A IITI_V .... VPU ,"I_I 
C SlM,.A1 lUI_V __ AY Q' .... 1 
77lOA,D 0.0 
.... c:eMlltdh" tACt Oata COIPOt*It 
C 
C .. NOll 
C 
hll1A81. 1 
C 54561890111456719O'%I45678;O\21456119O'214567890'2345678901234567l90123456789 
c 
c ':'ta 1.,eMllce 
e 
OOMCIl'IUIAII 0.0001 0.0001 O. 
OOIVTCMIIUIIRSllTtllAlUlA'. 
OOMCIICIUIClGMCKAlUlAIG 
C 
C JIIotor Intr ... 
C 
00IUIA2 t\N 1.1-6 O. O. 
ooaull' I\oU IIJtAZ IWU 
00IUIC2 lWeI IUIA2 lIN 
OCIIUIAI IUIM '.15 O. O. 
OOIUSII IUUG 1.15 O. O. 
OCIUICI IUICO 1." O . O. 

0 

• 
0 
0 
Q 

... IUIIIIII 1.1,6 O. O. 0 

C';,}-::: M'~ 21."5 O. O. 0 
1.1-' O. O. 0 

'OOMI MlLHWAI IWQlLA 
00twCI IWGFltMN MIU 
OOMfA 1.E·' O. O. 0 
OOM" 1.E-' O. O. 0 
OOM.C 1.1-6 O. O. 0 
hiITAli. 0 
lUI« en Itdl,.. lrand! OaCa ec..pon.nt 
C 
c: .... 'tch 
C 
C!OMCUMI 0.0 10000. O. , 
COMe ..... 0.0 10000. O. 0 
OOIVTCWCMI 0,0 10000. O. 0 
OOIWPLAM'A 999.0 9999, O. , 
OOM'LlMfI 999.0 9999. O. 0 
OOMFLeMFC "',0 9999. O. 0 
lUll ClNf Endl,.. twleeft Olta COIIIPONftt 
C 
C 'owell Motor • 44~ V 
C 
C 440 I .. T e]) • lQaT(2) • )59.258 
c: 
"MAIO 1 359.251 6O.S 0.0 O. . , . 9099 • 
UIUSUQ 1 359.251 6O.S '120. O. ,1. 9999. 

/ 

~IG. Jo .IP} -{ALC--t,P- OC2c7 

lLev. ~ 
Afpe nkJC- B.. I 5~ef"' 7 q- I L 



IEL$35.DAT

(
Uauscso 1 359.256
C
1~sugA4 I 1.0
1411486 ¶ 1.0
l4UjScI 1 'LO
60L0~0 .1
C
C *..- il3&MtlWi HOCidflO

Thworday, October '16, 1"?7 IO3~pas Pqp 4

60.3 120. 0. -1. 99m.

60.3 0.0
40.3 -120.
60.3 1I0.

0.
0.

*.,
* I.

9999.

9999.

C
C tine It UP, Vottaeo Puolr factOll. If~Icetrwvy, Opersting 11tp
C 1l: latart, Tqstaf Vr.6jca4, IsartI~milod
C 3:It ltaMtwi, lIrm
9 41 No. of pot**, Nommw Inertla, NoAftanios aci iusm
C $I "uPut POiOeLM. eee rulle boot for datall
C

ILME Car4 Rndia Ciao* I UP Data
Pe >'Aýx' t .ILow f- A

C

C
C
C

C
C

AIP - AUX Food Voter hW (4ellane FINA 7"h4)

400 W, I petes, futl loed *Print 0 468 ma, O40 W,
rumiIng speed a 3566 rpm
water r'.awini 6 name plots ratirgs toed a 400 9 0.746 v M9.4. kV

r

C
C WK1a (610¶4.3)/U3.71 a 3.1S kv-Ws2
C
40mmaA 100. 00.3

061141 RtAflO 0.55
-400. "O. G.861 0.95 0.009
5.3" 1.09 0.7% 3.9`16

1.0 2.35
2 ~3.1733U10

K1AMI Card rdiis Universal t hdIle Poats
.KM Card tidirg Source Delta Cavpwmna
IMVCNA 359.21 0. 60.3

BLAi Card Indige Imitloi Camtondol0 Commont
SLAM Coed lading Owtpit Ipoolfications Cospnet
SUAK Card tIdin Piet SpecifIcattle. Compeontwi
MIII 161 DATA CAN
11Al Card to *4 Off P Inpla

TIIw", Oetobtr \6, '991 2: "PI! 
'''' 4 

hue .. ' nt.1S1 
c: 
UIUIo\8 , 
14MH 1 
14114C1 , __ ·1 

C 

1.0 
1.0 

'.0 

C···· \ncktlgn I*lIlne 
C 

6O.S 

6O.S 
60.1 
6O.J 

120. 

0.0 
·\l0. 
'20. 

o. 

o. 
o. 
O. 

C ll .. 11 iI.', VOlt .. _, ~r flCUf, Ifflcllfq', apera,l,.. tI,p 
C ~t lat.rt. TqUIl'1, vr.duc;,.. ht.rtlV~ 
C ): \.~.tur"" 1~ 
C 4a 10. of ,.l •• , MoMr\t .ne,tl., MlClllftfCt' II __ _ 
C II OIItjlUt l''4JHt, ... rUl. I>ook fa,. .uH 
C ,. , 
lLAI« c.t'1f Indlne Cl ... ~ ~ leta 
e 
C 
C 
C 
C 

400 \fI, I pol ... fuU lOM CYl'r.nt • W .. , 440 V, 

""""re .,... • 1561 r~ 

-1. 

'1. 
• 1. .,. 

9999. 

9999. 

"" . 9999. 

~k:. Jo. +-P3- (,-iL.(-t D .. db)L;7 

\2.ev.g 
.Appe)~)( t., 5~e.t- 8'1- 12-

C Motot NV'II", • ".. ptl'l rltl,.a \OM. 400 • O. '" • m .• ltV 
C 
C W" •• C61+14.JlIU.n • J.,n q. ... 2 
C 
4Cl1UU2 
4OIUII2 
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New York Power Authority
Indian Point No. 3 Nulcear Power Plant
Con-Edison Broadway Bleakly Gate
Buchanan, NY 10511

Subject: EDGs Performance Testing and Evaluation
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Dear Mr. Weinert

Attached for your review is one copy of the preliminary report on Indian Point 3 EDGs
performance testing and evluation. Based on the test results and evaluation, it is conduded that the
EDGs have sufficient capability to support the loads required during an accident condition. Also,
the EDGs capabilities have not degraded beyond the capabilities verified in Report 9780.001, Rev 3
dated August 1995.

If you have any questions on the attached report, please contact Ibrahim Hassan at (201)460-5980.

Very auly yours,

JohnSimon
Project Manager
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Mr. Fred Weinen 
New York Power Authority 
Indian Point No.3 Nula:a.r Power Plant 
Con· Edison Broadway BIca1dy Gate 
Buchanan. NY 10511 

Subject: EOGs Performance Testing and Evaluadon 

Dear Mr. Weinert: 
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September 15, 1997 

Cdl£: .UO. ~r.3 ... CALl:. - eD-t)o2P7 

g.e.v'. 8 
ArPe~)(.. B.:3 .5het.t" \ ~2-

C-- Attached for your review is one copy of the preliminary rcpon on Indian Point 3 EOGs C performance testing and evluation. Based on the test resultS and evaluation, it is concluded that me 
EOGs have sufficient capability [0 support the loads required during an accident condition. Also. 
me EOGs capabilities have not degraded beyond the capabilities verified in ~port 9780.001, Rev 3 
dated August 1995. 

If you have any questions on the attached report. plc:lSC conelet Ibrahim Hassan at (20l)460-5980. 
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Very truly yours, 

1"\...,,, s; ......... /m 
John Simon 
Project Manager 
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CORPORATION

11 Uflobt AvBwtue 54!#CYAWyd, P#,Aiuytv8M~a1*4 19N Tow 5294*00 Am. 2)1

nSf ~ember 24, 1968

t.n-~ted Thýngineeras & Const.-Ucto?.8, Inc.

nt2.8aee"-P~h1, ?a. 19105-

A t '*nt or.

a 0 :-An:

X<r. W. P. RoblflSor2V

Youx PA.0 #9321-01-1024-1
7?1112. 13-70850;* DE-35221
Alco Diesel grins Genarators

4
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wi , co.z ow. conversat'ion on 12/Zl4~/68.
3-- to0 the~ -(3) brge e*ngino 8eneOrAtOrs

Se e ardc tho proposed modified units-..

The fc,1lo4ýn
Pr 'V i0us.17T I

'I

( 2000

175o0 KW

2000 XW

2250 K

I,

I

r

edvises that the stall rating of the V-16 *n~ine vics
.' 'cu" 2335 :5v; and this would be due to the end of tbe fuel

: r• e an7 c-uestions, please contact me.

Sincerely yours,

.1'~~

WOR'TDINTION CORPORATION

R. B. Mu.rphy

Sales Representative
?h',ladelpbi&a Sales Ofi.ce.

.. 9111gan -- I 6 J4TP?,- CA LC -EP- 6CO4t7

Z t

T
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~~. CORPORATION 
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¥.r. '\of. P. Robtnaon', ~. . . .' ~' /' · , ' 

-. '~;.~. ,~. '-~:: . 
~\,\o"~'E:"''' • 
-".. .... III "' •• · , .. 

" ' 

".~ , ., 
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, 2000 KW 

2250 KW 
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R. E. Mw-ph1 
Sales Representativo 
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C VAX TO: OSMAN AHMED
New York Power Authority

Page 1 of I

FROM:

DATE:

Jed Reinhard
Manager of Process Engineering and Quality Asswurancc
Fort Smith Plant

OLLober 22, 1997

SUBJECT: Normal Flost Current ror MCx-i I Cels in 60 ccli ro flstnatiuu at 131.10 3tring

Voltage.

Upon review of the Taffel cwves for the MCX product, the ideal float cunnt fo MCX- 1 I cells
at 2.18 volta per cell, 1.215 specinc gravity electrolyte, a&d 2j "C Is 0.136 -uy- Uadcr normal
fquilibrium conditions, and taking into consideration variations in temperature and specif
ravity, curreats as high as 0,25 amps may be soen.

Thc original data I sent you wa for cels that werc not fully charged and not at equibrium
conditions. Equilibrium conditions are typcaldly seen after 72 huwas on float, after an cquadizing
charge per the instructions listed in the imtllation and operation manual provided with the
product.1~,

(
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FAX TO: OSMAN AHMED Page 1 of I 
New York Power Authority 

FROM: Jed Reinhard 
Manager of Process Engineering and tlUality Assurance 
Fort Smtih P1a.ot 

SUBJECT: Normal Float Cum:nt for MCX-II Celli in 60 ccl1 tonn~W1&1iuu at 131.10 5trin& 
voltaae. 

U[)OD review of the Taft'e1 curves for the MCX proc1uct, the ideal float cwrenl rot MCX-ll cells 
at 2.18 volts per cell. 1.215 specltlc: gravity electrolyte, and 2' ·C II O. ] 36 .U~ Uoder Jl(J11J14( 

r.qnilihriwn conditions. aad taJctDg into wnsidetatiOD variations in tcmpcraturo and ~ific 
gravity, cunents lIS high as 0,25 amps may be seen. . 

The original data 1 senl you w. tor cc11J that were not fully charged and DOt at equilibrium 
cooditioDS. Bquilitxium conditiOUIR typically seen after 12 hUUfS 00 fbt, &Rer III c:qua1i~ng 
char;e p« the instructions listed in the iIJsta1latiOD and operation manual provided with 1he 
product. 
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NEW YORK POWER AUTHORITY
NUCLEAR ENGINEERING & DESIGN SECTION

TELEPHONE DISCUSSION DOCUMENTATION FORM

(1. o•I-ctfz- TIME 13CALL DATE. OUTGOING
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1P3-CALC-ED-00207. Rev. 8
APPENDIX E- I

WORST CASE PEAK LOAD --- EDG 32 (BUS 6A).--. CABLE LOSSES
(LARGE BREAK LOCA EDG 31 - BUS 2A/3A NOT AVAILABLE)

SI PM F"v1P v

SI 1>1!k "3

(1\1 H 32

1, 1N 1I32 F CI . 5)

INCC 301.1
MvCC' 161-
AXF`W' 133
M(C. 37

LENGTH fft)

299

530

318

335
201

238
76
451
241

CABLE
(Per Phase)

21C-500MCM

2iC-350MCM

2/C-500MCM

2iC-500MCM

I iC-500MCM
I !C-350MCM

I/C-350MCM"
I /C-350MCM
2'('-500MCM
3iC-750MCM

RESISTANCE (Q)/1 000 (ft)
(Per Cable)

.0299

.0413

.0299

.0299

.0299

.0413

.0413

.0214

.0299

.0214

SUMMARY

EBj I PMENT

SI PUMP 33
ESWP 36
RHR 312
CISP 32
F C'U 35
MCC 36B
MCC 36D
MCC 37
AF'WP 33

TOTAL:

CABLE LOSSES (Watts)

2486.5
5192.9
2669.3
2892,1
2884.3

376.3
7.6
6.7

5555.9

22071.6

Page 1. of 1.9

IP3-CALC-ED-00207, Rev. 8 
APPENDIX E-l 

WORST CASE PEAK LOAD .. - EDG 32 (BUS 6A) .... CABLE LOSSES 
(LARGE BREAK LOCA"· EDG 31 - BUS 2AJ3A NOT AVAILABLE) 

Sl PllMP 33 

FSWP ]6 

RIIR :1,2 

CSP 12 
r:ct: 35 

LENGTH (ft) 

299 

530 

318 

iI'Ll\ 111],. FCI; .\5) 

335 
201 

1\,1('(' .")()B 

MCC' J(iD 
A.F\VP 33 
MCC :)7 

238 

76 
451 
241 

EQUIPMENT 

SI PUMP 33 
ESWP 36 
RHR 32 
C'SP 32 
FeU 35 
ivlCC 36B 
i'vlCC 36D 
MCC 37 
AF\VP 33 

TOTAL: 

CABLE 
(Per Phase) 

2JC-500MCM 

2!C-350MCM 

2/C-500MCM 

2!C-500MCM 

I!C-500MCM 
lIC-:~50MCM 

I !C-350MCM 

I!C-350MCM 

2!C-500MCM 

3/C-750MCM 

SUMMARY 

RESISTANCE (~l)Il 000 (ft) 
(Per Cable) 

.0299 

.0413 

.0299 

'()299 

.02Y9 
J)413 

.0413 
JJ214 
'()299 
,0214 

CABLE LOSSES (Watts) 

2486.5 
5192.9 
2669.3 
2892.1 
2884.3 

376.3 
7,6 
(j.7 

5555,9 

22071.6 

Page 101' 19 



IP3-CALC-ED-00207, REV. 8
APPENDIX E-I

WORST CASE PEAK LOAD CABLE LOSSES

F('I.! 35
KVA 1 84.6

I 84.6) 1000 : 229.0 A
(466) (1.73)

3 35ft 0), 3-1,!C ---500 M(CM
20Olft '.4' 3-1/C - 35_0 MCM

R;o

(33,.) (3))* (.2
1000

(201) (3)* to__0
I100()

.030

.0250

1573.23

1311.03

2884.26

(229.0)2 (.03)

(229.0)' (.025)

W500o W35o*1W, 11 )T A i.

S I MPIJMP3 3

K.VA : 359.5 2- 1/C - 500 MCM Per Phase

.3)59.5) (1000)
(466) (1.73)

445.9A 445.9
2 (C able per Phase)

= 223A

I)

N (299) (.299) (6)*

1000

223)- (.i)5 .21486.5

Page 2 of 19

IP3-CALC-ED-00207, REV. 8 
APPENDIX E-I 

WORST CASE PEAK LOAD CABLE LOSSES 

Fe,) 35 
KVA '" 184.6 

L) ~4.6) 1000 
(466) (1. 73) 

229.0 A 

(335) (3)* (.0299) 
1000 

1<;:'1) (20 I) (3)* (.0413} 
1000 

\\ ' II() )' 2 . (.)'"\. 
/'Oil (-"- .() ( •.. ,) 

W;!)l\i •..•••.. W,WI) -f· W-,50 

Sf PUMP 33 

059.5) (1000) 
(466) (1 ,73) 

.0250 

1573.23 

1311.03 

2884.26 

KVA 359.5 

445.9/\ 

R (299) (J)299) (6)* '" ,05(2 
1000 

\V (223)~ (.05) 2486,5 

Page 2 of 19 

2- 1 Ie - 500 MCM Per Phase 

445.9 223A 
2 (Cable per Phase) 



1P3-CALC-ED-00207, REV. 8
APPENDIX E- I

WORST CASE PEAK LOAD CABLE LOSSES

C'SP 32

KVA .5157.0 2- I/C - 500 MCM Per Phase

(357.0 (Y)000)
(466) (1.73)

442.8 A 442.8
2 (Cable per Phase)

- 221.4 A

.-. --------... .................. .

327 1t 1

(327) (.0209) (6)*
1000

.0590

(221. 4)2 (.059) --.. 2892.1

RMIR 32

KVA = 348.9 2- 1/C - 500 MCM Per Phase

432.8 216.4A
2 (Cable per Phase)

(348.9) (1000)
(466) (1.73)

ý- 432.8A

31X I)

R (3!8) (A.299) (6)*
I 000

(216.4)- (.057)

:-i .0570

2669,3

A.,1U 1 33
KVA --: 422.2 2- I/C --- 500 MCM Per Phase

Page 3 of 19

JP3-CALC-ED-00207, REV. 8 
APPENDIX E-\ 

WOHsr CASE PEAK LOAD CABLE LOSSES 

C'SP 32 

KVA 

057.0) (lOOO)": 442.8 A 
(466)(1.73) 

R (327) (.0299) (6)* .0590 
1000 

W (221.4)2 (.059) 2892.1 

RHR32 

["~"'~"'''''''''''-''''i 

:' 1l{' i 
1_: '..(.~ .. !~_ ... .J 

R 

048.9) (J (00) 
(4(J('» (J. 73) 

(318) C-02(9) (6)* 

1000 

KVA 

432.8A 

.0570 

\V c:: 16.4r~ (.057) = 2669.3 

AFWP 33 

357.0 

348.9 

KVA 

Page 3 of 19 

2- t !C- 500 Metvl Per Phase 

442.8 221.4 A 
2 (Cable per Phase) 

2- 1 Ie - 500 MCM Per Phase 

432.8 -- 216.4/\ 
2 (Cable per Phase) 

422.2 2- lie .... 500 M.eM Per Phase 



lP3-CALC-ED-002071. REV. 9
APPENDIX. E-I

WORST CASE PEAK LOAD CABLE LOSSES

I 422.2) (1 ooo)
(466) (1.73)

523,7 A 523 7

2 (Cable per Phase)
= 261.9 A

4 51 4h

R (451) (()21 )0
1 {000

,081-Q

t261.9)2(.081) 5555.9

ESWP 36

KVA = 320.9 2- I/C --- 350 MCM Per Phase

,320.9) (1000)
(466) (1.73)

198.1 A 398.1
2 (Cable per Phase)

199.1 A

5301 1

1) >.-;,o) {.41a (6)*
1000

(199.1 (2 (.131)... 5192.9

MCC 361.1
KVA 90.3 3- 1/C -350 MCM

(90.) (.1000)
(066) (1,.73)

112.0 A

Page 4 of 19

451 n 

w 

ESWP 36 

5)0 ft 

lP3-CALC-ED-00207, REV. 8 
APPENDIX E-l 

WORST CASE PEAK LOAD CABLE LOSSES 

l4?2.2H 1000)" 523.7 A 
(466)(1.73) 

(451) (.0299) (6)* ~" .081 (2 

1000 

\261.9)2 (.m~ 1) == 5555.9 

1320.9) (100m 
(466) (I. n) 

KVA 

398.1 A 

320.9 

5237 ~'" 261.9 A 
2 (Cablc per Phase) 

2- lie ... 350MCM Pcr Phase 

398.1 199.1 A 
2 (Cable per Phase) 

R \5JO) (.04D) (6)*:::· .DIn 

\V 

\ICC 36B 

1000 

( I 99. I )2 (.13 1 ) 

1.90.3) (1000) 
(466) (1.73) 

5192.9 

KVA 90.3 3- 1/('- 350 MCM 

112.0A 

Page 4 of 19 



tP3-CALGED~1-00207, REV. 8
APPENDI)X E-1

WORST CASE PEAK LOAD CABLIE LOSSES

.. ..... .. .. .

(238) (.~4 (10 )*
It00)

-, .03MO

(.ono)(il?.o) ..) 3 7 6.

ýN(.'( 3,61)
KVA := 23.43 3- 1/C - 350 MCM

4 .,4) (1.003))
(466) (1.7.3)

2, 29. I1A

76 ft

R, (76) (.0413 (3)*
1000

.00902

29.1)2 (.009) 7.62

Page 5 of 19

IP3-CALC-ED-00207, REV. 8 
APPENDIX E-l 

WORST CASE PEAK LOAD CABLE LOSSES 

r-'-' "·-·~-··---"-----l 
I Y; (> f' I . -- .. () t I 
c. ____ .. _ •.•. __ ..•.• _._ ..• ,~._j 

l~ (1JH) (.0413) (3)* 
1000 

.030n 

\V (112.0)" (.030)'; 376.3 

7h n 

P ,\. 

L;}.4:l) (1000) 29.1A 
(466) (1.73) 

(76) (J!413') (3)* 
1000 

W (29.llul09) .', 7.62 

KVA .- 23.43 

.0090 

Page 5 of]9 

3- lie - 350 MCM 



I l.3-C.ALC-LJ)-00207, REV. 8
AP~PEND)IX E- I

WORST CASE PEAK LOAD CABLME LOSSES

MC(• 37

Total kW from section 6.0 (pg.38) of this calculation = 24.77 kW.
Assuming a power factor of 0.85, the total k.VA = kW / p.f =24.77 1 0.85 = 29.2 kVA

*KVA = 29.2 3- 1/C'- 350 MCM Per Phase

' 241 Ii

(29.2) ( 1000)
(466) (1.73)

(241) (.0214)
1000

:3= 136.2 A

(9)* ---. .0460

36.2
3 (Cable per Phase)

12.1 A

..... J

(1 1)21(.046) - 6.7

N N(.) l I:S

I)ata from Section 6.0 of this Calculation

('hble Size and I.ength Data from Calculation IP3-CALC-EL-01967. Rev. 0

k

Amps
(Based on Voltage Drop and Load Flow Analysis from Calculation IP3-CALC-EL-
01967T Rev. 0., a conservative voltage drop of 3% is assumed for all cases.)

Circuit Resistance

l'otal number of conductors used in Circuit Resistance Tabulation

C(ircuit Length

Watts

ft

Pagic~ 6 o(19

IP3-CALC-EO-00207, REV. 8 
APPENDIX E-I 

\VORS1' CASE PEAK LOAD CABLE LOSSES 

;vIce n 

'fotal kW from section 6.0 (pg.38) of this calculation ~o 24.77 kW. 
i\:;slIming a power factor ofO.S5, the total kVA = kW! p.f o," 24.77 (0.85 ~:, 29.2 kVA 

*KVA ,: 29.2 3-lfC-350MCMPerPhase 

()9.2) ( 1(00)- 36.2 A 
(466) (1. 73) 

I~ (241)(.02J4) (9)* .046[2 
1000 

W (12.1)2 (,046) 6.7 

[hIla from Section 6.0 of this Calculation 

36.2 
3 (Cable per Phase) 

(,,,hk Size and Length Data from Calculation IP3-CALC-EL-O 1967. Rev. 0 

Amps 

12.1 A 

(Based on Voltage Drop and Load Flow Analysis from Calculation IP3-CALC-EL-
01 <)67. Rev. 0, a conservative voltage drop of 3% is assumed for all cases. ') 

Circuit Resistance 

Total number of conductors used in Circuit Resistance Tabulmion 

Circuit Length 

\V Walls 

Page 6 or 19 



IP3-CALC-ED-00207. REV. 8
APPENDIX E-2

WORST CASE STEADY STATE LOAD CABLE LOSSES

WORST CASE STEADY STATE LOAD- EDG 33 (BUS 5A) -- CABLE LOSSES
(LARGE BREAK LOCA - EDG 32/BUS 6A NOT AVAILABLE)

Ii' NI VLN~V LENGTH ft

REX IR( P( NIP 31
(Wi fA I()ý. RPF 3fl

S I PtJ VI P -11
SvP34

N17SWI 3)1
F(II 3I

1 3'

N'I "( .) 6 0

334
152
242
540
500

.329
47

`33
127
233
32

CABLE
(Per Phase)

2;C('-350MC"M
2/C.-3150MCM
2iC-500MCM
2/C-350MCM
2JC-350MCM
liC-500MCM

I/C-350MCM1/C-350MCM
1iC-350MCM
LiC-350MCM

RESISTANCE (Q)/,1.000 (ft)
(Per Cable)

.0413
.04 13
.0299
.0413
.0413
.0299
.0413
.0299
.0413
.0413
.0413

SUMMARY

1E QUIPMENT

RECIRC. PUMP 3 1
SI PUIMP 31
1,.S WP1 34
NESWP 31

Fi..J 33
F'l(11C 36A
N1(CC 36 E
T OTAlL:

CABLE LOSSES (Watts)

5771.1
2138.3
5311.9
4915.5
1861.6
2622.2
486.3
3.4
2311.0.3

Page 7 of 19

IP3-CALC-ED-00207. REV. 8 
APPENDIX E-2 

WORST CASE STEADY STATE LOAD CABLE LOSSES 

\VORST CASE STEADY STATE LOAD·· EDG 33 (BUS 5A)- CABLE LOSSES 
(LARGE BREAK LOCA· EDG 32!BUS 6A NOT AVAILABLE) 

REC·IRC. PtJMP 31 
(I'Ei': 1150", RP 3 J) 

SI perMP J 1 
[S'vVP 34 
NFS\VP 31 
FC:ti :; J 

I.Pf'N II.'7(11·} I'nJ 31) 

Fe'u 33 

1vIC'C' 3<l:\ 
Mce J(i[ 

LENGTH Cft) CABLE 
(Pcr Phase) 

334 2JC-350MCM 

152 2/C-350MCM 

242 2iC-500MCM 
540 2/C-350MCM 

500 2/C-350MCM 
329 I!C-500MCM 
47 I!C-350MCM 

333 I/C-500MCM 

127 I!C-350MCM 

233 J/C-350MCM 
32 l/C-350MCM 

SUMMARY 

RESISTANCE (0)11000 (ft) 
(Pcr Cable) 

.0413 

.0413 

.0299 

.0413 

.0413 

.0299 

.0413 

.0299 

.0413 

.0413 

.0413 

EQUIPMENT CABLE LOSSES (Watts) 

RECIRC. PUMP 31 
SIPl.JMP31 
ESWP 34 
NESWP 31 
FCC) J J 

FClJ 33 
:\:\Ce 36A 
MCe 36E 
'TOTAL: 

5771.1 
2138.3 
5311. 9 
4915.5 
1861.6 
2622.2 
486.3 
3.4 
23110.3 

Page 7 or 19 



IP3-CALC-ED-00207, REV. 8'
APPENDIX E-2

WORST CASE STEADY STATE LOAD CABLE LOSSES

RIK.1WI .UL.ATION PUMP 31

KVA - 353-5 2- 1iC - 350 MCM Per Phase

(3653.) ( 000)
(466) H L7'))

438M5 A 438.5
2 (Cables per Phase)

219.3 A

< 33.4 ft

(334- 152) (.0413) (6) = .12 Q
1000

\W (2 19 ).2 (-12) . 5771.1

A.I.C 36A
KVA 1-- 0 14.4 3- 1 /C--- 350 MCM

(-1-04.4)(1000) 1
(466) (1.73)

(233) (.0413) (3)
1000

(129. (,029)

29.5 A

XX.

.029KQ

486.3

Page 8 of 1 9

IP3-CALC-ED-00207. REV. 8' 
APPENDIX E-2 

WORs'r CASE STEADY STATE LOAD CABLE LOSSES 

REeJRCtLATION PUM» 31 

MC(~ J6A 

\\ 

KVA = 353.5 2- 1 le·- 350 MCM Per Phase 

438.5 !\:o: 438.5 219.3 A US3 .5) (1000) 
( 4(6) ( 1. 7J ) 2 (Cables per Phase) 

L})4 + 152) (.0413) (6) 
1000 

')1()~·2·1") (~ . .1) (. "") 

t.L~)4A) ( 10(0) 
(466) (1.73) 

5771.1 

129.5 A 

(233) (,04) 3) (3) 
1000 

(129.5): (.(J29)"' 486.3 

.12Q 

KVA 1 ()4.4 3- 1 Ie --- 350 MCM 

.0290, 

Page 8 of 19 



ill,-CALC-ED-00207, REV. 8
APPENDIX E-2

WORST CASE STEAI)Y STATE LOAD CABLE LOSSES

I(CC 36E
KVA = 23.43 3- 1/C --35•0 MCM

R

( 423 .41(1.000) = 29.JA
.466)(7, 73)

(32) (041(3) 0 .0040
1000

(29. 1)2 (.004) -: 3.4

FiL' 33
KVA - 184.6

333 ft @ 3-1/C-- 500 MCM
12 (d7f 3-1/C 350 MCNIM1 84.6) 1000 = 229.0 A

(1466) (1.73)

(,33) (3) ('T0.9.)
1(000

.030

1"27) (3) (.0.3
1 000

I-.-'.) (.)2( 0)

(219,0)2 ,12
_ 2 021

1573.2

1049.0

Page 9 of 19

R 

Feu JJ 

\ViC,j'\i 

JP3-CALC-ED-00207, REV. 8 
APPENDIX E-2 

WORST CASE STEADY STATE LOAD CABLE LOSSES 

KVA 

1)3.43) (l000) 29.1A 
14()C,) ( \. n ) 

(32) (J)413) (3) J)04n 
1000 

(29.li-(.004) 3.4 

KVA ,:; 184.6 

( 184.6) 1000 
(466) (1.73) 

229.0 A 

(333) (3) (0299) 
1000 

(127) nl Lj)4 n-, 
1000 

,'l) ('J 2 ' ('J"" L_-,- - ) (._,) 

(219.0/ (.02) 

~ ... 

,,-

.,-, 

.03n 

'()2n 

1573.2 

1049.0 

2622.2 

Page 9 of 19 

23.43 3- lie -- 350 MCM 

333 ft ((i) 3-1IC-- 500 ivlCM 
,~~-' 

127 it Ci.1) 3-1/C--- 350 MCM 



IP3-CAI.C-ED-00207, REV. 8
APPENDIX E-2

WORST CASE STEADY STATE LOAD CABLE LOSSES

iF'CU 31
KVA = 184.6 3291' (ý -1UC' -- 5 0() M CM

47ft, . 3-1/(: -350 N'CN
I 1 84.6) 1000 =

i466) (1. 73 .)

329) (3) (.0299)
1000

(47) (3) (.0413)

100(0

0 "9. O (.0295)

(229.0)2 (.006)

.02950

= .0060

1547.0

314.6

1861.6

229.0 A

\V 4 XV

SI PIMP 31

KVA := 359.5 2 - I/C-- 500 MCM Per Phase

Q5 9.5) (1000)
(406) 01.7 "1"

445.9 A 445.9
2 (Cable per Phase)

223.0 A

.14 2

('242) (0299') (6)
1000

A! (t223.0) ...(.043.)

.043 Q

2138.3

Page 10 of 19

Feu 31 

IP3-CALC-ED-00207, REV. 8 
APPENDIX E-2 

WORST CASE STEADY STATE LOAD CABLE LOSSES 

( I K4.6) lO()O 

(466) (1.73) 

KVA ~= 184.6 

229.0 A 

329ft @ 3-1/C -- 500 MCM 
4711 @i,. 3·l/C·- 350 MCM 

1~';iH) (329) (3) (0299) --.- .029.sn 
1000 

I\hi (47) (3) (.0413) 

SI PLJIVIP31 

( .. ······················ .. ······--1 

l 241 n ! 
L._ ................ __ . ..1 

1000 

CJ59.5) (1000) 
(4(,6) (\ .n) 

(242) (.0299'! (6) 
]000 

.OOM2 

.. - 1547.0 

- 314.6 

1861.6 

KVA 359.5 2 - lIC -.. 500 MCM Pl!r Phasl! 

445.9 A 445.9 223.0 A 
2 (Cable per Phase) 

.043 n 

w , 2138.3 

Page 10 of 19 



IP3-CALC-ED-00207, REV. 8
A~PPENDIX E-2

WORST CASE STEADY STATE LOAD CABLE LOSSES

iESWP 34

KVA 320.9 2- iC .350 MCM Per Phase

(320.9) H1000)
(406) (1.7/3)

398.1 A 2 39K 1
2) (Cable per Phase)

= 199.1 A

... ... ... .

R (540) (041_3 (6)
1000

(199,1 )2 (.1.34) ..

..... 13 4 2

5311.9

N FISWi P31
KVA = 320.9 2- L/C- 350 MCM Per Phase

I (320.) (1000)
(466) (1.73)

398.1 A 398.1
2 (Cable per Phase)

199.1 A

5 )0 1 '

(50(0) (.041.3) (6)
1000

(199.1) (.124) --

:- .124Q2

4915.5

Pa0c 1. 1, of 19

I{ 

IP3-CALC-ED-00207, REV. 8 
l~PPENDIX E-2 

WORST CASE STEADY STATE LOAD CABLE LOSSES 

020.9) (1000) 
(4(6) (1.73) 

(:140) (.0413) (6) 
1000 

KVA 

398.1 A 

.1340 

320.9 2- 1 Ie -.-- 350 MCiv1 Per Phase 

398.1 199.1 A 
:2 (Cable per Phase) 

\V (199.1)2(.134)" 5311.9 

~ESWP JJ 

R 

\\ 

Ll20.9) ( 1(00) 
(4(6) (1.73) 

(500) (.0413) (6) 
1000 

((VA 

398.1 A 

.124n 

(199.1)2(.124)" 4915.5 

320.9 2- 1IC- 350 MCM Per Phase 

398.1 199.1 A 
2 (Cable per Phase) 
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IP3-CAL.C-E1)-00207, REV. 8
APPENDIX E-2

WORS" [C A SE1 STEADY ST'"ATF[E•LOAD C A BLI:.JLO..S SES•

N(2!)] F'S•

K V\. Data lrom Section 6.0 of this Calculation

(able Size and Length Data from Calculation IP3-CALC-EL-01967, Rev. 0 except for
N(C' 361;. where ECRIS was used to determine the cable length and size.

IAmps
(Based on Voltage Drop and Load Flow Analysis from Calculation 1P3-CALC-EL-
01967. Rev. 0. a conservative voltage drop of 3% is assumed for all cases.)

R Circuit Resistance

Total number of conductors used in Circuit Resistance tabulation

f-I Circuit L..ength

Watts

Page 12 of 19

IP3-CALC-ED-00207, REV. 8 
APPENDIX E-2 

\VORSr CASE STEADY STATE LOAD CABLE LOSSES 

1< V i \ L)ata hom Section 6.0 of this Calculation 

Cahk Size and Length Data from Calculation IP3-CALC-EL-01967, Rev. 0 except for 
i\1('(~ .1M:. where ECRIS \Vas used to determine the cablc length and size. 

R 

\V 

/\mps 
(Based on Voltage Drop and Load Flow Analysis from Calculation IP3-CALC-EL-
01967. Rev. 0, a conservative voltage drop of3% is <1sstl111ed for all cases.) 

Cin.:uit Resistance 

Tota I number of conductors used in Circuit Resistance Tabulation 

Circuit Length 

Walts 

Page 12 of 19 



IP3-CALC-ED-00207, Rev. 8
APPENDIX E-3

W()RST CASE PEAK LOAD FOR EDG 31 (BUS 2A,3A) -ABLE LOSSES
(LARGE BREAK EDG 33/BUS 5A NOT AVAILABLE)

1-`QJ LiNT I_ LENG

J .!RX I..• . l:\ ,,P I )

1.) S NV P

HC ' (I32

111,.: N347 F 1 2

MCC 34

CI- JA R (. 1 N G P) L 1P 32-
(FRS Vs K I [• SPICrBX WI -)

†Sl†.\X WI. CIRG 11P 32)

31
25(0
520
1

311

116
48
373
244
304
291
324

10

CABLE
(Per Phase)

2/C-500MCM
2iC-500MCM
2/C-350MCM
1iC-500MCM
Ii(-350MCM
tiC-500MCM
I/C-350MCM
I/C-350MCM
1iC-750MCM
2iC-750MCM

2/C-500MCM
2IC-500MCM
1I C-500MCM
1 iC-500MCM
1IC-500MCM

RESISTANCE (LQ/)100() (f)
(Per Cable)

.0299
.029 9
.0413
.0299
.0413
.0299
.0413)
.0413
.0214
.0214
.0299
.0299
.0299
.0299
.0299

SUMMARY

01-1IP]MENIT

AFWP 31
ESWP 35
(CIARGING PUMP 32
SI PUJMP 32
RHIR PUIMP 31
F:I. 32
FC1J 34

M( ( 36C
CC .32

TOTA I..

CABLE LOSSES (Watts)

3647.7
5108.5
1134.9
2585.9
2151.9
2726.9
2097.6

1.00.3
5.8

44.8

19604.3

Page 13 of 19

IP3-CALC-ED-00207, Rev. 8 
APPENDIX E-3 

WORST CASE PEAK LOAD FOR EDG 31 (BUS 2A!3A) ..... CABLE LOSSES 
(LARGE BREAK EDG 33!BUS 5A NOT AVAILABLE) 

i\F\VP 31 
,.!FLXflS> ,\F\VP.1!) 

r;swp 35 
1('\; :)2 

\/ICC' .~(iC 
!'vIce .~2 
:\lce .14 
Rill< 31 
SI32 
CIIARCII1'\G PUMP 32 
,TRSW 1< In;, SPLCBX \VIEj 

! SI'I .. CI.1\ \1/ i E> eH Rei 1'1' .n) 

LENG CABLE 
J'H (ft) (Per Phase) 

3 I 2/C-500MCM 
250 2!C·500MCM 
520 2/C-}50MCM 
321 I/C-500M(,M 
I S2 lIC-350MCM 

31 I I/C-500MCM 
116 jJC-350MCM 

48 liC-350MCM 
373 l/C·750MCM 
244 2!C-750MCM 
304 2/C-500MCM 
291 2iC-500MCM 
324 I !C-500MCM 
5 IIC-500MCM 
10 1!C-500MCM 

SUMMARY 

RESISTANCE (i2)/lOOO (ft) 
(Per Cable) 

.0299 

.0299 

.0413 

.0299 
'()413 

.0299 

.0413 

.0413 

.0214 

.0214 

.0299 

.0299 

.0299 

.0299 

.0299 

[~Ql)IPMENT CABLE LOSSES (Watts) 

.:\FvVP 31 
ESWP 35 
ClIARClING PUMP 32 
SJ PUMP 32 
RI-IR Pl;MP .1 1 
FCC) .12 
FC:\J ~4 
\rlCC' 36C 
MCC 32 
:'vICC 34 

rOTAL 

3647.7 
5108.5 
1134.9 
2585.9 
2151.9 
2726.9 
2097.6 

100.3 
5.8 

44.8 

19604.3 

Page 13 of 19 



IP3-CALC-ED-00207. Rev. 8
APPENDIX F'1-3

\\ORST CASE PEAK LOAD FOR EDG 31 (BL!S 2Ai3A) - CABl,,E LOSSES

(LARGE BREAK EDG 33/I3US 5A NOT AVAILABLE)

AFWP 31

KVA :- 435.5 2- IiC-- 500 MCM Per Phase

• 2x1 fl

•4-. ,5) (1000) 5
(466) (1.73)

(2 10) (.0299) (6)*
1000

40.2A 540.2
2 (Cable per Phase)

270.1A

R .050 Q

(270. 1 (.05) = 3647.7

IEs\¥1 35

KVA = 320.9 2- i/C - 350 MCM Per Phase

1320.9) (1000)
(466) (1.73)

= 398.0 A 398.0
2 (Cable per Phase)

199.0 A

(.52(0) (.0413) (6)
1000

.129Q

(199k (.129) 5108.5

1lage 14 of 19

IP3-CALC-ED-00207. Rev. 8 
APPENDIX E-3 

\\'ORSl CASE PEAK LOAD FOR EDG 31 (BUS 2AI3A) - CABLE LOSSES 
(LAR(JE BREAK EDG 33/BUS SA NOT AVAILABLE) 

AFWP 31 

KVA 

(435.5) (1000)··· 540.2/\ 
(466) (1 .73 ') 

R GjJ..:;--30) ('()299) (6)* '" .050 n 

\V 

ESWP 35 

1000 

020.9) (1000) 
(466) (1.73) 

L520) (.04 D) (6) 

1000 

3647.7 

KVA 

398.0/\ 

.129n 

W ( jl)9)2 (.129) '"' 5108.5 

435.5 2- lie ·_·500 MCM Pcr Phase 

540.2 "'-- 270.1A 
2 (Cable per Phase) 

320.9 2- lie - 350 f\·1CM Pcr Phase 

398.0 199.0 A 
2 (Cable per Phase) 

Page 14 of 19 



IP3-CALC-ED-00207, Rev. 8
APPEND)IX E-3)

\k()I SI CASE PEAK LOAD FOR EDG 31 (BUS 2Ai3A) -- CABLE LOSSES
(LARlGE BREAK EDG 3-35/BUS 5A NOT AVAILABLE)

RHR PIýUMP 31

KVA :- 318.8 2- 1iC ..-. 500 I MCM Per Phase

(4616.) ( 1.73)
(466) (1

395.5.A 395.5
2 (Cable per Phase)

197.8A

*304 ft

(304) (,0299) (6)*
1000

(197.8)X (055)

=--- 055 Q

2151.9

SI PIJMP 32

KVA 359.5 2- 1UC -- 500 MCM Per Phase

(159.5) (1000)
(466) (1.73)

445.9 A 445.9
2 (Cable per Phase)

223. 0 A

291 i

(29f) (.0299) (6)
1 000

(223Y2 (.052) 2585.9

Page 15of 19

IP3-CALC-ED-00207, Rev. 8 
APPENDIX E-3 

\VORS'j' CASE PEAK LOAD FOR EDG J] (BUS 2A/3A) -- CABLE LOSSES 
(LAR(iE BREAK EDG 33/BUS 5A NOT AVAILABLE) 

Rill{ PUM}> 31 

iJ IS.8) (I OOO} 
(466) (I .73) 

KVA 

395.5/\ 

R CL\~4) (.0299) (6)* .055 0 
1000 

W (1 97,8}' (.OSS) 2151.9 

SI PLiVlP 32 

I~ 

0522) (1000) 
(466) (1.73) 

0(1) U)299) (6) 
1000 

KVA 

445.9 A 

.0520 

318.8 2- l/e- 500 MCM PCI' Phasc 

395.5 ,=-= 197.8;\ 
2 (Cable per Phase) 

359.5 2- l.1e -- SOO MCM Per Phase 

445,9 223.0 A 
2 (Cable per Phase) 
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IP3-CAIC-ED-00207, Rev. 8
APPENID.IX E-3

\W()RST CASE PEAK LOAD FOR EDG 31 (BUS 2A/3A) - CA3LLE LOSSES
(LARGE BREAK EDG 33/BUS 5A NOT AVAILABLE)

FCU 32
KVA = 184.6 .321ft (ci: 1/C- 500 MCM

[ 182fil(!- 1/C-350MCM
(1 84.6) 1000
(466) (1.73)

229.(0 A

I)

R

(321) (3)*
1000

(182) (3) (03
1000

= .029!)

229. o)0 (o029)

(229.0)l (.021)

Wim -4;0 kV 3.,

= 1520.8

1206.1

2726.9

F(CI , 34
KVA 184.6

311 f/t @ liC - 500 MCM
116 ft @ 1iC -350 MCML184.6) 1000

(466) (1.73)
= 229.0 A

.LTLD (3)* (.0299)
1000

(lJ6) (3)* (.04131
1000

.03 Q

. 229.0)2 (.03))

"(v90V ( 01)
•'•'~ ~ II05 I : .. . iD

= 1573.2

524.4

2097.6

Page 16 of 19

FCU 32 

R,\OI) 

F(:U 34 

\\''''i[' 

IP3-CALC-ED-00207, Rev. 8 
APPENDIX E-3 

WORST CASE PEAK LOAD FOR EDG 31 (BUS 2A/3A) - CABLE LOSSES 
(LARCiE BREAK EDG 33/BUS SA. NOT AVAILABLE) 

KVA c"" 184.6 

LL84.6) 1000','" 229.0 A 
(466) ( I. 73) 

(321) (3)* (.0299) 
1000 

(182) 0) (.0413) 
1000 

'YHJ ())2 . ()":''') (.:..:. ' . (. ..:.., 

.0290 

.023n 

1520.8 

1206.1 

2726.9 

KV A ~:,. 184.6 

( 184.6) 1 000 ",' 229.0 A 
(466) (1.73) 

tiLl) (3)* (.0299) 
1000 

tL!6) (3)* (.0413) 
1000 

.03Q 

,c, 1573.2 

524.4 

2097.6 

Page 16 of 19 

321 ft @ lie -.. 500 l'vlCM 
182ft (~:l:), lie - 350 MCM 

311 it ({I) IIC -' SOO MCM 
116 It (i:i~ 11(' - 350 MCM 



1P3-CALC-ED-00207, Rev. 8
APPENDIX E-3

WORST CASE PF.AK LOAD FOR EDG 31 (BUS 2A/3A) -- CABLE LOSSES
(LARGE BREAK EDG 33/BIUS 5A NOT AVAILABLIE)

MC(C 34
2- 1 750 MCM Per Phase

K V; 1.3 k WM/0. 85 60.1

I (60.3) (1000
(466) 1.73)

74.8 74.8 3 37.4
2 (cables per phase)

.031

2.i44 I I

1)' (244) (.0214) (6)*
1000

037.4) (.031) 44.8

iVI~' 32
~ I3aitcrv (hari!.er 34) KVA - 12kW/0.95 = 12.6 I11C ---7 50 MCM

12.6) (1000)
(466) (1.73)

15.6A

,C73) G.0214) (,)
1 000

15.6)2 (.024) -5.8

.0242

Page 17of 19

IP3-CALC-ED-00207. Rev. 8 
APPENDIX E-3 

WORST CASE:: PEAK LOAD FOR EDG 31 (BUS 2A/3A) -.. CABLE LOSSES 
dARtiE BREAK EDG 33IBUS 5A NOT AVAILABL1:) 

:\,1(,(, .14 

!<Vi\ 5 i.3 kW/O.85" 60.3 

\V 

;\,1(,(, J2 

[flO.}) (1000) 
(-+66) (1.73) 

74.R 

(244) (.0214) (6)* 
1000 

(37.4Y' un 1)0 44.8 

(lkllt~'ry Charger 34) 

Cll!.(l) (1 noo) -: 15.6A 
(466) (I.n) 

tJlJJ (.0214) (3)* 
1000 

(15.6)~ (.024) 5.8 

2- 1 !C- 750 MCM Per Phase 

74.8 ,:~ 37.4 
2 (cables per phase) 

.0310 

KVA 12kW!O.95 =:: 12.6 11(' ._- 750 MCM 

.024Q 

Page 17 of 19 



I P3-CALC-ED-00207, Rev. 8
APPENDIX E-3

W\ORS F CASE. PEAK LOAD F'OR EDG 31 (BUS 2A/3A) - CABLE LOSSES
(LARGE I3BREAK EDG 33/BUS 5A NOT AVAILABLE)

NAIC 36(-'
KVA 104.2 1/C --- 350 MCM

(466) (1.73)
129.3A.

--- -- ----

R (48) (.04ill (3)*
1000

.006Q2

H 219. 3) 2 (,006) . 100.5

CIlAiRGING PUT MP 32

KVA = 156.8 I IC - 500 MCM

*V3•) I)l

I 56.g(.8) (100o0) ...
(466) (1.73)

(_3_339) (.0299) (3)
1000

(1(94.5)2 (-.3.()0)

194.5 A

lz .030Q

1134.9

Pagel8 of. 19

IP3-CALC-ED-00207, Rev. 8 
APPENDIX E-3 

WORST CASE PEAK LOAD FOR EDG 31 (BUS 2A/3A) - CABLE LOSSES 
(LARGE: BREAK EDG 33/BUS 5A NOT AVAILABLE) 

lVICC' ~6C 

LHl4.!) (1000) 
(466) (1.73) 

i ·-4g·;;·· .... · .. j 
L __ .. _. __ ..... "'~ _____ j 

129.3A 

I~ (48) (.04 ill (3)* 
1000 

\V /129.3i (.006)" 100.5 

CllARGING PUMP 32 

KVA 

.0060 

KVA 156.8 

/ 156.8) ( 1000) 
(466) ( 1.73) 

194.5 A 

R 1j.J5») (.0299) (3 ):" .030n 
1000 

w ( J 94.5)~ (.030) 1134.9 

104.2 

Pagc18ofl9 

lie ... 350 MCM 

1 Ie - SO() MCM 



I1P3-CALC-ED-00207, Rev. 8
APPENDIX E-3

\J.)RST CASE PEAK LOAD FOR EDG 31 (BUS 2Ai3A) C- (ABLE LOSSES
(I.ARGE' BREAK EDO 33/B3S 5A NOT AVAILABI.E)

Data from Section 6.0 of this CalculationKVA\

S'a hi C S CLlll and I11. ength Data friom Calculation IP3-CALC-EL.-0 1967, Rev. 0

R

Amps
(Based on Voltage Drop and Load Flow Analysis from Calculation IP3-CAI.,C-1I-
01967. Rey. 0, a conservative voltage drop of 3% is assumed for all cases.)

Circuit Resistance

'lotl number of conductors used in Circuit Resistance Tabulation

Circuit L..,ength

Watts

It

Page 19 of 1.9

IPJ-CALC-ED-00207, Rev. 8 
APPENDlX E-3 

WORST CASE PEAK LOAD FOR EDG 3 J (BUS 2A/3A) -- CABLE LOSSES 
(LARGE BREAK EDG 33/BUS 5A NO'I AVAILABLE) 

1-':' VA Data from Section 6.0 of this Calculation 

C'<lbk Size and L.ength Data from Calculation IP3-CALC-EL-Ol967. Rev. () 

Amps 
(Based 011 Voltage Drop and Load Flow Analysis from Calculation IP3-CALC-I:L
() 1967. Rl:v. O. a conservative voltage drop of 3% is assumed for all cases.) 

R Circuit Resistance 

',' Total number of conductors used in Circuit Resistance Tabulation 

It ('ircuit Ll:l1gth 

W Watts 

Page J 9 or 19 
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IP3-CALC-ED-00207, REV. O

APPENDIX F

(

1'

(

CONIPARTMENT

MCC-36A-1FH
* MCC-36A-1FM

MCC-36A-2FD
MCC-36A-2FH
MCC-36A-2FM

* MCC-36A-3FD
* MCC-36A-3FH
* MCC-36A-3FM

MCC-36A-4FD
* MCC-36A-4FH

MCC-36A-4FM
MCC-36A-5FD
MCC-36A-5FH
MCC-36A-5FM
MCC-36A-6FM
MCC-36A-7FH
MCC-36A-7FM
MCC-36A-8FD
MCC-36A-8FH
MCC-36A-9FJ
MCC-35A-9FM
MCC-36A- 10FC
MCC-36A- 10FF
MCC-36A-10FJ
MCC-36A- 11FF
MCC-36A-1 IF)
MCC-36A-1RD
MCC-36A-1RH

* MCC-36A-IRM
MCC-36A-2RD
MCC-36A-1RM
MCC-36A-2RD
MCC-36A-2RM
MCC-36A-3RD
MCC-36A-3RH
MCC-36A-3RM
MCC-36A-4RD
MCC-36A-4RH
MCC-36A-4RM
MCC-35A-5RD
MCC-36A-5RH
MCC-36A-6RM
MCC-36A-7RM

* MCC-36A-8RD
MCC-36A-8RG
MCC-36A-8RM

YLVYE

536
822A
745B
746
730
797
784
625
744
866A
856G
880A
880C
880E
887A
1869A
842
1810
1835
226
990A
441
442
443
444
850C
1852A
LCV- 1 12C
222
894C
222
894C
856C
1802A
885A
894A
851A
888A
889A
880G
880J
747
743
BFD-2-31
856E
640

PRZR PWR RELIEF BLK
RESID HT XCH CCW SHUTOFF
RHR ISO
RHR DISCH STOP
RHR INLET STOP
RCP CCW SUP ISO
RCP BEAR CCW ISO
RCP THERM BARR ISO
RHR LOOP ISO
CS PP DISCH STOP
HIGH HEAD [NJ STOP
FILTER DOUSING
FILTER DOUSING
FILTER DOUSING
SI PP 32 SUCTION ISO
HI HEAD RECIRC STOP
MIN FLOW ISO
REFUELING WTR STOR TK DISCH
BORON INJECTION TK ISO
CHARGING LINE CONTAINMENT ISO
RECIRC P SAMPLE CONTAINMENT ISO
31 RCP SEAL INJ CONTAINMENT ISO
32 RCP SEAL INJ CONTAINMENT ISO
33 RCP SEAL INJ CONTAINMENT ISO
34 RCP SEAL INJ CONTAINMENT ISO
31 SI P DISCHARGE ISO
BORON INJ TK ISO
VOLUME CONT TK DISCH
SEAL WTR RTN ISO
ACCUM DISCH STOP
SEAL WTR RTN ISO
ACCUM DISCH STOP
HIGH HEAD INJ STOP
RECIRC SUMP STOP
VC SUMP
ACCUMULATOR DISCH STOP
HIGH HEAD SI PP 32 STOP
HIGH HEAD RECIRC STOP
SPRAY RECIRC STOP
FILTER DOUSING
FILTER DOUSING
RHR LOOP DISCH STOP
RHR LOOP OUTLET
BFP 31 DISCHARGE VALVE
HIGH HEAD INJ STOP
RHR LOOP FLOW CTL

u1P

0.7
1.6
1.9

20.7
2.6
0.3
1,3
1.6
3.3
1.9
1.6
1.6
1.6
1.6
0.3
1.0
1.0
1.0
1.6
0.7
0.1
0.7
0.7
0,7
0.7
1.0
1.6
0.3
1.3
7.9
1.3
7.9
1.6
1.6
3.2
7.9
1.0
0.7
1.9
1.6
1.6

10.5
1.0
5,3
1.6
0.7

10 **

1.72
2.99
2.62

22.12
4.63

.62
1.79
2.54
3.89
2.62
2.99
2.99
2.99
2.99

.75
2.10
2.10
2.10
2.99
1.72

.34
1.72
1.72
1.72
1.72
2.10
2.99

.75
1.79
8,52
1.79
8.52
2.99
2.99
3.89
8.52
2.10
1.72
2.62
2.99
2.99

10.31
2.10
6.73
2.99
1.72

* MOV's that operate automatically upon initiation of an SI signal. Ref 4-3-(8)
** Ref. IP3-CALC-EDG-02897 Rev.0

COMPARTMENT 

MCC-36A·IFH 
• MCC-36A-IFM 

MCC -36A-2FD 
MCC-36A-2FH 
MCC -36A-2FM 

• MCC-36A-3FD 
• MCC-36A-3FH 
• MCC-36A-3FM 

MCC-36A-4FD 
• MCC-36A-4FH 

MCC-36A-4FM 
MCC-36A-SFD 
MCC-36A-5FH 
MCC-36A-SFM 
MCC-36A-6FM 
MCC-36A-7FH 
MCC-36A-7FM 
MCC-36A-SFD 
MCC-36A-8FH 
MCC-36A-9FJ 
MCC-35A-9FM 
MCC-36A-I0FC 
MCC-36A-IOFF 
MCC-36A-IOF] 
MCC-36A-1 IFF 
MCC-36A-IIFJ 
MCC-36A-IRD 
MCC-36A- t RH 

• MCC-36A-IRM 
MCC-36A-2RD 
MCC-36A-IRM 
MCC-36A-2RD 
MCC-36A-2RM 
MCC-36A-3RD 
MCC-36A-3RH 
MCC·36A-3RM 
MCC-36A-4RD 
MCC-36A-4RH 
MCC-36A-4RM 
MCC-3SA-SRD 
MCC-36A-SRH 
MCC-36A-6RM 
MCC-36A-7RM 

• MCC-36A-SRO 
MCC-36A-SRG 
MCC-36A-8RM 
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YALVE DESCRlmON 

536 PRZR PWR RELIEF BLK 
822A RESID HT XCH CCW SHUTOFF 
745B RHRISO 
746 RHR DISCH STOP 
730 RHR INLET STOP 
797 RCP CCW SUP ISO 
784 RCP BEAR CCW ISO 
625 RCP THERM BARR ISO 
744 RHRLooPISO 
866A CS PP DISCH STOP 
856G HIGH HEAD IN] STOP 
880A FaTER OOUSING 
S80C FILTER DOUSING 
880E Fa TER DOUSING 
887A SI PP 32 SUCTION ISO 
1869A HI HEAD RECIRC STOP 
842 MIN FLOW ISO 
1810 REFUELING WTR STOR TK DISCH 
1835 BORON INJECflON TK. ISO 
226 CHARGING LINE CONTAINMENT ISO 
990A RECIRC P SAMPLE CONTAINMENT ISO 
441 31 RCP SEAL INJ CONTAINMENT ISO 
442 32 RCP SEAL INJ CONTAINMENT ISO 
443 33 RCP SEAL INJ CONTAINMENT ISO 
444 34 RCP SEAL INJ CONTAINMENT ISO 
850C 31 SI P DISCHARGE ISO 
1852A BORON INJ TK ISO 
LCV-1l2C VOLUME CONT TK DISCH 
222 SEAL WTR RTN ISO 
894C ACCUM DISCH STOP 
222 SEAL WTR RTN ISO 
894C ACCUM DISCH STOP 
856C mGH HEAD INJ STOP 
I802A RECIRC SUMP STOP 
885A VCSUMP 
894A ACCUMULATOR DISCH STOP 
85IA HIGH HEAD SI PP 32 STOP 
888A HIGH HEAD RECIRC STOP 
889A SPRAY RECIRC STOP 
880G FILTER DOUSING 
880J FILTER DOUSING 
747 RHR LOOP DISCH STOP 
743 RHR LOOP OunET 
BFO-2-31 BFP 31 DISCHARGE VALVE 
856E mGH HEAD INJ STOP 
640 RHR LOOP FLOW CTL 

* MOV's that operate automatically upon initiation of an SI signal. Ref 4-3-(8) 
.* Ref. IP3-CALC-EDG-02897 Rev.O 

III K'Y** 

0.7 1.72 
1.6 2.99 
1.9 2.62 

20.7 22.12 
2.6 4.63 
0.3 .62 
1.3 1.79 
1.6 2.54 
3.3 3.89 
1.9 2.62 
1.6 2.99 
1.6 2.99 
1.6 2.99 
1.6 2.99 
0.3 .75 
1.0 2.10 
1.0 2.10 
1.0 2.10 
1.6 2.99 
0.7 1.72 
0.1 .34 
0.7 1.72 
0.7 1.72 
0.7 1.72 
0.7 1.72 
1.0 2.10 
1.6 2.99 
0.3 .75 
l.3 1.79 
7.9 8.52 
1.3 1.79 
7.9 8.52 
1.6 2.99 
1.6 2.99 
3.2 3.89 
7.9 8.52 
1.0 2.10 
0.7 1.72 
1.9 2.62 
1.6 2.99 
1.6 2.99 

10.5 10.31 
1.0 2.10 
5.3 6.73 
1.6 2.99 
0.7 1.72 
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COMPARTMENT

MCC-36B- IFH
* MCC-36B- 1FM

MCC-36B-2FD
MCC-36B-2FH
MCC-36B-2FM

* MCC-36B-3FD
" MCC-36B-3FH
* MCC-36B-3FM

MCC-36B-4FD
* MCC-36B-4FH

MCC-36B-4FM
MCC-36B-5FD
MCC-36B-5FH
MCC-36B-5FM
MCC-36B-6FM
MCC-36B-7FH
MCC-36B-7FM
MCC-36B-8FD
MCC-36B-8FH
MCC-36B-8FM
MCC-368-9FJ
MCC-36B-9FM
MCC-36B-10FC
MCC-36B-I0FJ
MCC-36B- 11FC
MCC-36B- 1IFF
MCC-36B-I1FJ
MCC-36B-IRD
MCC-368-1RH
MCC-36B-IRM
MCC-36B-2RD
MCC-36B-2RH
MCC-36B-3RD
MCC-36B-3RH
MCC-36B-3RM
MCC-36B-4RD
MCC-36B-4RH
MCC-36B-4RM
MCC-36B-5RD
MCC-36B-5RH
MCC-36B-6RM
MCC-36B-7RM

* MCC-36B-8RD
MCC-36B-8RM
MCC-36B-I0RJ

VALVE

535
822B
745A
899A
731
769
786
789
882
8668
856H
880B
880D
880F
8878
1869B
843
883
1835B
856J
205
250C
990B
250B
250A
250D
850A
1852B
LCV-I 12B
333
894D
856B
1802B
885B
894B
85 1B
888B
889B
880H
880K
899B
1870
BFD-2-32
638
994A

DESCBRIMOQ

PRESSURIZER PWR RELIEF
RHR HX CCW SHUTOFF
RHR LOOP ISO
RHR LOOP DISCHARGE STOP
RHR LOOP INLET STOP
RCP CCW SUPPLY ISO
RCP BEARING CCW ISO
RCP THERM BARRIER CCW RTN
RHR PUMP SUCTION STOP
SPRAY PUMP DISCHARGE
HIGH HEAD INJ LINE STOP
FILTER DOUSING
FILTER DOUSING
FILTER DOUSING
u.1. PUMP SUCTION ISO
HIGH HEAD RECIRC STOP
MIN FLOW ISO
RHR PP RECIRC TO REFUEL TK
BORON INJ TK ISO
HIGH HEAD INJ STOP
CHARGING LINE CONTAINMENT ISO
33 RCP SEAL INJ CONTAINMENT ISO
RECIRC P SAMPLE CONTAINMENT ISO
32 RCP SEAL INJ CONTAINMENT ISO
31 RCP SEAL INJ CONTAINMENT ISO
34 RCP SEAL INJ CONTA[NMENT ISO
31 SI P DISCHARGE ISO
BORON INJ TK ISO
REACTOR MAKEUP WTR
EMERGENCY BORATION
ACCUMULATOR DISCHARGE
HIGH HEAD INJ STOP
RECIRC SUMP STOP
CONTAINMENT SUMP STOP
ACCUMULATOR DISCH STOP
HIGH HEAD SI PUMP 32 STOP
HIGH HEAD RECIRC STOP
SPRAY RECIRC STOP
FILTER DOUSING
FILTER DOUSING
RHR LOOP DISCH STOP
RHR LOOP OUTLET
DISCHARGE
RHR LOOP FLOW CTL
BFP 32

HE

0.7
1.6
1.9

10.3
2.6
0.3
1.3
1.6
1.9
1.9
1.6
1.6
1.6
1.6
0.3
1.0
1.6
2.6
1.6
1.6
0.7
0.7
0.1
0.7
0.7
0.7
1.0
1.6
0.3
0.3
7.9
1.6
1.6
3.2
7.9
1.0
0.7
1.9
1.6
1.6

20.7
1.6
5.3
0.7
0.7

1.72
2.99
2.62

15.1
4.63

.62
1.79
2.62
2.62
2.62
2.99
2.99
2.99
2.99

.75
2.10
2.99
4.30
2.99
2.99
1.72
1.72

.34
1.72
1.72
1.72
2.10
2.99

,75
.75

8.52
2.99
2.99
3.89
8.52
2.10
1.72
2-62
2.99
2.99

22.12
2.99
6.73
1.72
1.72

* MOV's that operate automatically upon initiation of an SI signal. Ref. 4-3-(8)

IP3-CALC-ED-00207, REV. 'l 

APPENDIX F 

COMPARIMENT YALVE DESCRIIDON H.f ~ 

MCC-36B-IFH 535 PRESSURIZER PWR RELIEF 0.7 1.72 
• MCC-36B-IFM 822B RHR HX CCW SHUTOFF 1.6 2.99 

MCC-36B-2FD 745A RHR LOOP ISO 1.9 2.62 
MCC-36B-2FH 899A RHR LOOP DISCHARGE STOP 10.3 15.1 
MCC-36B-2FM 731 RHR LOOP INLET STOP 2.6 4.63 

• MCC-36B-3FD 769 RCP CCW SUPPLY ISO 0.3 .62 
• MCC-36B-3FH 786 RCP BEARING CCW ISO 1.3 1.79 
• MCC-36B-3FM 789 RCP TIlERM BARRIER CCW RTN 1.6 2.62 

MCC-36B-4FD 882 RHRP~SUCTIONSTOP 1.9 2.62 
• MCC-36B-4FH 866B SPRAY PUMP DISCHARGE 1.9 2.62 

MCC-36B-4FM 8S6H mGR HEAD INJ LINE STOP 1.6 2.99 
MCC-36B-SFD 880B FIT.. TER DOUSING 1.6 2.99 
MCC-36B-5FH 880D FILTER DOUSING 1.6 2.99 
MCC-36B-SFM 880F mTER DOUSING 1.6 2.99 
MCC-36B-6FM 887B S.1. PUMP SUCTION ISO OJ .75 
MCC-36B-7FH 1869B mGH HEAD RECIRC STOP 1.0 2.10 
MCC-36B-7FM 843 MlNFLOWISO 1.6 2.99 
MCC-36B-8FD 883 RHR PP RECIRC TO REFUEL TK. 2.6 4.30 
MCC-36B-8FH 1835B BORON IN] TK ISO 1.6 2.99 
MCC-36B-SFM 856J mGa HEAD IN} STOP 1.6 2.99 
MCC-36B-9FJ 205 CHARGING LINE CONTAINMENT ISO 0.7 1.72 
MCC-36B-9FM 250C 33 RCP SEAL IN] CONTAINMENT ISO 0.7 1.72 
MCC-36B-lOFC 990B RECIRC P SAMPLE CONTAINMENT ISO 0.1 .34 
MCC-36B-IOFJ 250B 32 RCP SEAL IN] CONTAINMENT ISO 0.7 1.72 
MCC-36B-ll FC 250A 3 t RCP SEAL INJ CONTAINMENT ISO 0.7 1.12 
MCC-36B-IIFF 250D 34 RCP SEAL IN] CONTAINMENT ISO 0.7 1.72 
MCC-36B-I1F] 850A 31 SI P DISCHARGE ISO 1.0 2.10 
MCC-36B-IRD 1852B BORON INJ TK ISO 1.6 2.99 
MCC-36B-1RH LCV-Il2B REACTOR MAKEUP WTR 0.3 .75 
MCC-36B-IRM 333 EMERGENCY BORATION 0.3 .75 
MCC-36B~2RD 894D ACCUMULATOR DISCHARGE 7.9 8.52 
MCC-36B-2RH 856B HIGH HEAD IN] STOP 1.6 2.99 
MCC-36B-3RD 1802B RECIRC SUMP STOP 1.6 2.99 
MCC-36B-3RH 885B CONT~SUMPSTOP 3.2 3.89 
MCC-36B-3RM 894B ACCUMULATOR DISCH STOP 7.9 8.52 
MCC-36B-4RD 851B mGH HEAD SI PUMP 32 STOP 1.0 2.10 
MCC-36B-4RH 888B mGR HEAD RECIRC STOP 0.7 1.72 
MCC-36B-4RM 889B SPRAY RECIRC STOP 1.9 2.62 
MCC-36B-5RD 880H FILTER DOUSING 1.6 2.99 
MCC-36B-5RH 880K FILTER DOUSING 1.6 2.99 
MCC-36B-6RM 899B RHR LOOP DISCH STOP 20.7 22.12 
MCC-36B-7RM 1870 RHR LOOP OUTLET 1.6 2.99 

• MCC-36B-8RD BFD-2-32 DISCHARGE 5.3 6.73 
MCC-36B-8RM 638 RHR LOOP FLOW en.. 0.7 1.72 
MCC-36B-IORJ 994A BFP32 0.7 1.72 

* MOV's that operate automatically upon initiation of an 51 signal. Ref. 4-3-(8) 
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APPENDIX - G

COMPARSION OF 1991 DGV STUDY TO 1997 STUDY

BUSIMCC Case 31 Data of 1991 DGV Study Case 31SK Data of 1997 DGV Study Delta kV1 OLTS VD kVV(1) % Delta kV (2)_____jVOLTS VD kY (3) VOLTS J VO, kV (3)' ,,,,__ ......_....

I&ZA 415.10 -- 0.4440 415.00 - 0.4440 0o 0.00%
MCC 31 412.10 3.00 ' 0.4410 411.00 4.00 0.4400 0.001 0.23%
MCC 33 408,10 7.001 0.4370 406.00 9.00 0.4350 0.002 0.46%
MCC 34 412.70 2.40k 0.4416 412.00 3.00 0.4410 0.0006 0.14%
MCC 36C 415.00 0.10 0.4439 414.00 1.00 0.4430 0.0009 0.20%

408.90 - 0. 404.00 - 0.4440 0 0.00%
MCC 32 402.80 6.101 0.4379- 397.00 7.00 0.4370 0.0009 0.21%
MCC 35 403.90[ 5.001 0.4390 398.00 600 0.4380 0.001 0.23%

_ US SA 401.80 0.440 398.00 0. 0 0.00%
MCC 36A 494.40 7.40 0.4366 389.00 9.00 0.435 0.0016 0.37%
MCC 38 395.10 6.70 0.4373 389.00 9.001 0.435( 0.0023 0.53% <--Max
MCC 39 401.20 0.60. 0.4434 398.00 0.001 0.4440q 0.0006 0,14%

395.50 I 0.4440 392.00 -- 0. 0 0.00%
MCC 368 389.80 5.701 0.4383 385.00 7.001 0.4370 0.0013 0.30%
MCC 37 393,301 O0 0.44 18  389.00 3.00J 0.4410 0.0008 0.18%

Largest Deviation (Max Delta kV)= 0.0023j 0.53%

Notes:
1 - Delta kV = ABS( (New 207 kV) - (Existing 207 kV))
2 - %Delta kV = (Delta kV) / (New 207 kV)
3 - kV = 444.0 - VD / 1000
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COMPARSION OF 1991 DGV STUDY TO 1997 STUDY 

BUS/MCC Case 31 Data of 1991 DGV Study 

VOLTS VO kV(3) 

aUSlA 415.10 -- 0.4440 
MCC31 412.10 3.00 0.4410 
MCC33 408.10 7.00 0.4370 

MCC34 412.70 2.40 0.4416 
MCC36C 415.00 0.10 0.4439 

aUS3A 408.90 - 0.4440 
MCC32 402.80 6.10 0.4379 
MCC35 403.90 5.00 0.4390 

BUSSA 401.80 - 0.4440 
MCC36A 494.40 7.40 0.4366 
MCC38 395.10 6.70 0.4373 
MCC39 401.20 0.60 0.4434 

BUS6A 395.50 - 0.4440 
MCC 368 389.80 5.70 0.4383 
MCC37 393.30 220 0.4418 

Notes: 

1 - Delta kV :: ABS( (New 207 kV) - (Existing 207 kV» 
2 - %Delta kV :: (Delta kV) I (New 207 kV) 
3 - kV = 444.0 - VD /1000 

Calc 207 VD.xls [Sheet1] 

Case 31SK Data of 1997 DGV Study 

VOLTS VO kV (3) 

415.00 - 0.444() 
411.00 4.00 0.44()(J 

406.00 9.00 0.4350 

412.00 3.00 0.4410 
414.00 1.00 0.443<l 

404.00 0.4440 
397.00 7.00 0.4370 
398.00 6.00 0.4380 

398.00 0.4440 
389.00 9.00 0.4350 
389.00 9.00 0.4350 
398.00 0.00 0.4440 

392.00 - 0.444() 
385.00 7.00 0.4370 
389.00 3.00 0.4410 

Largest Deviation (Max Delta kV) :: 
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nelta kV 
(1) -I. Delta kV (2) 

0 0.00% 
0.001 0.23% 
0.002 0.46% 

0.0006 0.14% 

0.0009 0.20% 

0 0.00% 
0.0009 0.21% 
0.001 0.23% 

0 0.00% 
0.0016 0.37% 
0.0023 0.53% <--Max 
0.0006 0.14% 

0 0.00% 
0.0013 0.30% 
0.0008 0.18% 

0.0023 0.53% 
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IP3-CALC-ED-00207 REV.8 APPENDIX H-1
IP3 EDG Loading Input Clarification

Backround / Purpose
The current IP3 EDG loading calculation 1P3-CALC-ED-00207 Rev 7, "Electrical Load
StudY 480V Bus 2A, 3A, 5A and 6A and EDG's 31, 32 and 33 Accident Loading", is to
be r'evised to include load changes that have accumulated over the past several years. The
purpose oflhis document is to clarify the use of certain brake horsepower (BHp) values
16r specific components in this forthcoming revision. The components within its scope
are the Containment Recirculation Pumps (CRPs), the Containment Spray Pumps (CSPs),
tie I Iigh Head Safety Iijection Pumps (HHStPs), and the Fan Cooler Units (FCUIs).

[PE (Design Engineering Mechanical Group issued IP-CALC-04-00809 Revision 2,
"Blrake Horsepower Values Related to Certain Pumps and Fans for EDG Electrical
.oad in g, on 2/17/09 in which some BHp values were changed from the Revision I

version of the calculation. Furthermore, in response to IP3 NRC Component .Design
BVasis Inspection (CDBI) questions, Fan Cooler Unit post-LOCA loads were also re-
cvaluaaed and resulted in modified FCU BHp's. Westinghouse calculation CN-CRA-08-
II Rev 0. "1P3 Fan Cooler Unit (ECU) Horsepower Under LOCA Conditions",

contlinring this evaluation was issued on 5/7/08.

Containment Recirculation Pump Input
One of the mechanical loads (BHp's) that have been changed in Rev 2 of IP-CALC-04-

W0809 is that of the Containment Recirculation Pumps. The ongoing GSI-191 (Generic
1 citer 2004-02) effort has affected certain analytical flow configurations of the CR.Ps and
hence rheir associated BHp's. Calculation IP-CALC-07-00054 Rev 2 (Westinghouse CN-
Sl-)E-05-l107 Rev 2) has presented GSM-191 cases that have resulted in new CRP flow
riocs (and 131-p's) The following scenarios and BHPs involving the CRPs are now found
i IP-CAL(C-04-00809 Rev 2 [See Note 3] that should be included in the updated IP3
tJOG loading study:
I. ,B LOCA - Cold Legs & Recirculation Spray, 2 RfAR HX: 388.1 Hp
2..BLOCA - Cold Legs & Recirculation Spray, I RHR HX: 385.2 Hp
3. LB LOCA - Post Recirc Spray, Hot Leg Recirc, 1 RHR HX: 259.5 Hp
4. SB IOCA - High Head SI & Recirculation Spray, I RIUR HX: 384.7 Hp
5. SB lOCA - High Head SI. post Recirc Spray, I RHR HX: 257.5 Hp

Note I Tlic operating configurations of Items I and 4 will not be permitted by a future
Iou kfl'the EOPs to meet GSI-191 requirements. However, from an analytical

perspective, these configurations and the associated BHp values arc valid and should be
Included in the revised IP3-CALC-ED-00207.

Note 2: For conservatism, calculation IP-CALC-04-00809 Rev 2 did not ascertain a CRP
111p 1br the F-13 LOCA case where one CRP is supplying only the cold legs through one

o( 1,,wo RI R. H.Xs. This situation can exist for anywhere between about 10 and 30 minutes
in lhe I 13 LOCA scenario depending upon actual RWST level at switchover and
S it Irld equipment availability. The CRP flow rate here would be lower and the Sump

Mnid temperature higher (ie, less dense water) than when Recirc Spray is in service; thus
thie F1-1p would be less than the 388.1 ltp cited above. To include this case in the updated
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IP3-CALC~ED-00207 REV.8 APPENDIX H-1 
IP3 EDG Loading Input Clarification 

Backround ( Purpose 
'fhe current IP3 EOG loading calculation IP3-CALC-EO-00207 Rev 7, "Electrical Load 
Study 48()V Bus 2A, 3A, 5A and 6A and EDG's 31,32 and 33 Accident Loading", is to 
bt' 1\_'V1ScLi to include load changes that have accumulated over the past several years. The 
purpose oftl1is document is to clarify the use or certain brake horsepo\ver (BHp) values 
Ic)l' specific componcnts in this forthcoming revision. The componcnts within its scope 
arc the Containment Recirculation Pumps (eRPs), the Containment Spray Pumps (CSPs), 
the High Head Safety [njection Pumps (HHSIPs), und the Fan Cooler Units (FCUs). 

11'[:(' Design Engineering Mechanical Group issued IP-CALC-04-00809 Revision 2, 
"Brake Horsepower Vailles Related to Certain Pumps and Fans for EDG Electrical 
Loading", on 2il7/09 in "vhich some BHp values were changed from the Revision I 
version of the calculation. Furthemlore, in response to IP3 NRC Component Design 
Basis Inspection (CDBI) questions, Fan Cooler Unit post-LOCA loads were also re
C'valuated and resulted in modified FCU BHp's. Westinghouse calculation CN-CRA-08-
I I Rev 0, "IP3 Fan Coolel' Unit (FeU) Horsepower Under LOCA Conditions", 
containing this evaluation was issued 011 517/08. 

Contllinmcnt Recirculation Pump Input 
C)nc 0 r the mechanical loads (BHp' s) that have been changed in Rev 2 oflP-C ALC-04-
!lORO\) is that of the Containment Recirculation Pumps. The ongoing GSI-191 (Generic 
L,ctlcr 1004-(2) erfort has affected certain analytical flow configurations of the CRPs and 
hence their associated BHp '5. Calculation IP-CALC-07-00054 Rev 2 (Westinghouse CN
SE1:-05-107 Rev 2) has presented GS]-J91 cases that have resulted in new CRP flow 
r,lkS (and BI-Ip's). The following scenarios and BHPs involving the CRPs are now found 
ill fP-CALC-04-00809 Rev 2 [See Note 3] that should be included in the updated IP3 
EDCi loading study: 
I, LB LOCA - Cold Legs & Recirculation Spray, 2 RHR HX: 388.1 Hp 
2. LBLOCA - Cold Legs & Recirculation Spray, 1 RUR HX: 385.2 Hp 
J. LB LOCA- Post Recirc Spray, Hot Leg Recire, 1 RHR HX: 259.5 Hp 
4. sn LOCA - High Hend SI & Recirculation Spray, 1 RHR HX: 384.7 Up 
5. SB LOeA - High Head SI. post Recirc Spray. 1 RHR HX: 257.5 Hp 

]\O(C I: -rile operating configurations ofItcms 1 and 4 will not be pCl1llitted by a future 
r(:\isiOIl oi' the EOPs to meet GSI-191 requirements. However, from an analytical 
perspective, these configurations and the associated BHp values are valid and should be 
IIKltlded in the revised IP3-CALC-ED-00207. 

Note 2: For conservatism, calculation IP-CALC-04-00809 Rev 2 did not ascertain a CRP 
Blip for the LB LOeA case where one eRP is supplying only the cold legs through one 
(\\' i\\() RHR HXs, This situation can exist for anywhere between about 10 and 30 minutes 
in lhe I H tOeA scenario depending upon actual RWST level at switchover and 
:-;alcguard equipment availability. The CRP flow rate here would be lower and the Sump 
ilu:d lL~lllpcraturc higher (ie, less dense water) than when Recirc Spray is in service; thus 
tile HlJp would be less than the 388.1 Hp cited above. To include this case in the updated 
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lP-.-(..AALC-E[)-00207 would require both a revision to IP-CALC-04-00809 and a general
change of methodology in determining 1P3 EDG loading to somewhat mimic the IP2
anilytical approach.

Note 1: Item 5 above includes the Hot Leg Recirculation mode. The flow rates for High
I lead SI cold leg only recirculation and High Head SI cold leg / hot leg combined

u.circulaiton are essentially identical for the purposes of EDG loading. Therefore, the
.I P Bip during SB LOCA Hot Leg Recirculation can be taken to be 257.5 Hp.

(ontainment Spray Pump Input
I he. C ontainmcnl Spray Pump BHp values currently stated in I.P3-CALC-ED-00207 Rev

7 •nc 400 Ilp when both pumps are running and 410 Hp when only one pump is
ollcrating. Jhe evaluation in IP-CALC-04-00809 Rev 2 provides alternate results.
Because of the separate and parallel arrangement of the CS Pump discharge headers, and
the mininal difference in suction losses whether one or two pumps are in operation, the -
(.0809 calculation justified not considering the number of running CS Pumps in
determining Blips. What the calculation did utilize was RWST temperature, relative
perl'ornance of each CS Pump, and Containment (VC) back. pressure. All the necessary
iniwrnmation comes from Westinghouse calculation SEE-03-128 Rev 1, "1P3 Containment

Spray RWST Alignment Minimum and Maximum Flow Calculation". BHp results were
ohtained for three VC back pressures, 0 psig, 42.07 psig, and 47 psig, at a RWST
elmperature of 70'F. (Note: The Blip curves were developed at a Specific Gravity of 1.0
oIr waler at 60"F. The difference in water density between 70'F and 60'F is 0.1%
(0 2.371 1 62.305) / 62.371], which is regarded as insignificant to Blip determination.)

Containment Pressure CS Pump 31 CS Pump 32(psig) ____ I (BHp) __ (B _p)

---...... ........- 410 -420
.42J 7- _- 377 3 8 71__.................. ............. ............ . . ............. ..........-2 .- 7----3 7.i • • "

4 7 - 375 .___ 85__................................. ......1 1 , 5 .... .... . ............. . 7 i , •

The di fficulty with these results for EDG loading is that they are either overly
conservative or not conservative enough depending on the chosen VC back pressure.
\VWhat needs to be ascertained with respect to CS Pump BHp for EDG loading purposes is
whIt VC pressure is most appropriate and justifiable to use to obtain applicable pump
flo\w rles.

According to Westinghouse calculation CRA-02-50 R I "IP3 Long Term LOCA Mass &
F1crgyi "nd VC lItegrity". and WCAP-16212 "IP3 SPU NSSS and BOP Licensing
keport" lable 6.5-3 1, during a LB LOCA with Minimum Safeguards VC pressure would
chimh to a value of --42 psig within about 18 minutes. This pressure would then slowly
dechine to - 19.5 psig at about 5 hours into the accident. During a LB LOCA with

1111, mum Safeguards, according to WCAP-16212 Table 6.5-32, VC pressure peaks at
8 psi' at about 3 minutes and slowly decreases to --20 psig at about 3 hours into the
e t The nominal C(ontainment Spray actuation setpoinl is 22 psig [fr'om IP3-CALC-

I.SS- i)244 Rev 1J. (ontainment Spray duration for a LB LOCA at IP3 is one hour at
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I P3-CA Le-ED-0020! would require both a revision to IP-CALC-04-00809 and a general 
change of Illethodology in determining IP3 EOG loading to somewhat mimic the IP2 
,1l1;dytical approach. 

Note 3: l1em 5 above includes the Hot Leg Recirculation mode. The flow rates [or High 
Hc;\t! SI cold kg only recirculation and High Head Sl cold leg I hot leg combined 
r,-'circulation arc essentially identical 1'01' the puqJoses of EOG loading. Therefore, the 
C'RP BHp during SB LOCA Hot Leg Recirculation can be taken to be 257.5 Hp. 

Containment Sprav Pump Input 
The Containment Spray Pump BHp values currently stated in IP3-C ALe-EO-00207 Rev 
7 ;He 4fJO lip when both pumps are running and 410 Hp when only one pump is 
operating. 'rhe evaluation in IP-CALC-04-00809 Rev 2 provides alternate results. 
Because of the separate and parallel arrangement of the CS Pump discharge headers, and 
lhc minimal difterence in suction losses whether one or two pumps are in operation, the
O()80() calculation justi tied not considering the number of running CS Pumps in 
ddcnnining BHps. What the calculation did utilize was RWST temperature, relative 
performance of each C:S Pump, and Containment (VC) back pressure. All the necessary 
i 111()rrnation comes from Westinghouse calculation SEE-03-128 Rev I, "IP3 Containment 
Spray R\VST Alignment Minimum and Maximum Flow Calculation". BHp results were 
obtaincd for three VC back pressures, 0 psig, 42.07 psig, and 47 psig, at a RWST 
lClllper:lture of 70°F. (Note: The BHp curves were developed at a Specific Gravity of 1.0 
1(11' \Vater at 60°F. The difference in water density between 70°F and 60°F is 0.1 <Yo 
i(hl.371 62.305) / (,2.371], which is regarded as insignificant to BHp determination.) 

, ,,'-.,-,-,-.. --.. ---,-----...... -.. ---,-- ----- -~-----,------------1 

(·Of)~~I .... ~_I~~;~~{~-eSS_~~I_~~. ___ ... _ I CS (~L~~ 3_1 ___ .J.___ CS (~~~j 32 I 
o i 410 1 420 .,.,.--.... -... -............... ,------",,--.. , .... -..... --.. -1--·-------------+1 ---.................. ... ,. __ ~~¥L. ___________ ' __ .. ' ......... __ +---------- 377 _________ J __ . __________ 3_8?. _______ ----J 

_ .... , ............. __ ... ___ .... , ... _. __ .. _. ______ . ___ 3_7_5 _ _ __ i _ .~J ________ --.J 

The difficulty with these results for EOG loading is that thcy are either overly 
conservative or not conservative enough depending on the chosen VC back pressurc. 
\Vhaf needs to be ascertained with respect to CS Pump BHp for EOG loading purposes is 
whal VC pressure is IllOSt appropriate and justifiable to use to obtain applicable pump 
I1mv rates. 

According to Westinghollse calculation CRA-02-50 R 1 "lP3 Long Tel111 LOCA Mass & 
L:llcrgy ,mel ve Illtegrity", and WCAP-16212 "lP3 SPU NSSS and BOP Licensing 
Report" 'lahle 6.S-3l, during a LB LOCA with Minimum Safeguards VC pressure would 
ciimh to a value of --42 psig within about 18 minutes. This pressure would then slowly 
decline to' 19.5 psig at about 5 hours into the accident. During a LB LOeA with 
:\-b:\ i 11 1 II III Safeguards, according to WCAP-16212 Table 6.5-32, VC pressure peaks at 
". ,IS psig at about 3 minutes and slowly decreases to --20 psig at about 3 hours into the 
evcll!. The nominal Containment Spray actuation sctpoint is 22 psig [from IP3-CALC
ESS-f)0244 Rev I]. C'ontainment Spray duration for aLB LOCA at IP3 is one hour at 
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nmst based on maximum RWST volume and minimum components taking suction on it.
'herefore, it is obvious that VC pressure remains above 20 psig essentially throughout

the entire Containment Spray period, and hence 20 psig can be safely used for EDG
loadingm evaluation.

1H Ip nvahtes at 20 psig VIC pressure can be obtained. This action is deemed to be a
clrinfication to and not a revision of the -00809 calc since CS Pump flow rates at this
back pressure come directly friom SEE-03-128 Rev I Table 2 (conservatively applicable
0o IMx i\mum enhanced pumps) and BHp's corresponding to these flows are read directly
unn0 the pump curves (Curve #46511 for CSP 31, Curve #46510 for CSP 32). For CS

Puimnp 3,I maximum fflow at 20 psig VC pressure is taken to be 2858 gpmn, which is the
average of the 70'F and 110 F values found in Table 2 of SEE-03-128 R1. The BHp at
tiits flow rate is conservatively read as 385 Hp off of Curve #46511. For CS Purnp 32,
max\Iinul flow at 20 psig VC pressure is taken to be 2989 gpm, again the average ofthe

7I and II 0°F values lound in Table 2 of SEE-03-128 R1. The BH~p at this flow rate is
coiiservatively read as 400 Hp off of Curve #465 10.

For a i.t:3 L()CA, it is concluded that based on the fact that VC pressure during the time
thit Containment Spray is occurring remains above 20 psig, the following Blip values

C,11) he uSCd in lDG loading analysis:

,B I.LOCA CS Pump 31 -385 Hp
ILB LOC(A ('S Pump 32 -400 Hp

\,Vestiunhouse does not perbrmn offcial Containment integrity analyses for SB LOCA
scCMnaiios since the SB LOCA is bounded by the LB LOCA in terms of mass and energy
release. In other words, VC pressure and temperature profiles versus time are not
ibrmaIly available firom Westinghouse for SB LOCA. For the smallest SB LOCA in
which Conlainment Spray is actuated (approximately 3" break size according to
\V. :stinohouse calculations [IS-03-190 Rev I "IP3 SB LOCA Analysis" and CRA-04-83
Re2. 1 11:P3 SB LOCA Evaluation of VC Spray Flow") the VC pressure would generally
not stav elevated fir as long as in a LB LOCA nor would the peak pressure be as high.
Basically. tbr [RCS breaks of 3" or larger VC ambient pressures remain above 15 psig for
:ill otinjection phase [Rcf: Westinghouse verbal input]. The enhanced CS Pump flow
V;iics at this pressure, according SEE-03-128 RI Table 2, would be approximately 1.4%
c.rarer ihan at 20 psig. The Bl-p change due to this incremental increase in flow cannot

he iscertained fiom the certified curLves. In fact, since the LB LOCA CS Pump 31 and 32
13BlItp values it )20 psig of 385 Hp and 400 Hp, respectively, were conservatively read
omit ihese curves, it is deemed valid to consider them also applicable for the SB LOCA.

SB LOC7 A CS P ump 31 - 385 Hp
SB LOCA CIS Pump 32- 400 H p

H-ith Head Safety Injection Pump Input
A\ ter reviewing the analyzed confiurations involving the HHSI Pumps, it is deemed
th11t the Bl1p values currently cited in IP3-CALC-ED-00207 Rev 7 (414 Hp) are
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Illost hased on maximum RWST volume and minimum components taking sllction on it. 
Th(:fcll.m:, it is obviolls that VC pressure remains above 20 psig essentially throughout 
tilC cntire Containment Spray period, and hence 20 psig can be safely used for EDG 
\palling evaluation. 

L\Hp values at 20 psig VC pressure can be obtained. This action is deemed to be a 
clarific<ltioll to and not a revision of the -00809 calc since CS Pump flow rates at this 
hack pressure come directly from SEE-03-128 Rev 1 Table 2 (conservatively applicable 
10 maximulll enhanced pumps) and BHp's corresponding to these flows are read directly 
i-rom the pump curves (Curve #46511 for CSP 31, Curve #46510 for CSP 32). For CS 
Pllinp .-; I, maximum flow al 20 psig VC pressure is taken to be 2858 gpm, which is the 
;l\cr;lgc of the 70°F and Iloc'F values found in Table 2 ofSEE-03-128 RL The BHp at 
tllis flow rate is conservatively read as 385 Hp ofT of Curve #46511. For CS Pump 32, 
maxilllutll nov,I at 20 psig VC pressure is taken to be 2989 !:,rpm, again the average of the 
7(),' r:' and I I O"F values found in Table 2 of SEE-03-128 R 1. The BHp at this flow rate is 
l:onsLT\'<ltively read as 400 Hp off of Curve #46510. 

For (\ LB LOCA, it is concluded that based on the fact that VC pressure during the time 
tlwt C'ontaimnent Spray is occulTing remains above 20 psig, the following BHp values 
can he lIsed in EDG loading analysis: 

LB tOeA CS I)ump 31 - 385 Hp 
LB LOCA CS Pump 32 - 400 Hp 

W('slingilotlsc does not pcrfiJrm official Containment integrity analyses for SB LOCA 
scenarios sillct: the SB LOCA is bounded by the LB LOCA in tenns of mass and energy 
release_ In other words, VC pressure and temperature profiles versus time are not 
i(mnally available fi·ol11 Westinghouse for SB LOCA. For the smallest SB LOCA in 
which Containment Spray is actuated (approximately 3" break size according to 
Wcstinghollsc calculations US-03-190 Rev I "JP3 SB LOCA Analysis" and CRA-04-83 
Rcv I -'IP3 SB LOCA Evaluation ofVC Spray Flow") the VC pressure would generally 
not slay elevated f()r as long as in a LB LOCA nor would the peak pressure be as high. 
Basically, for RCS breaks 01'3" or larger VC ambient pressures rernain above 15 psig for 
~lil 0" injection phase [Ref: Westinghouse verbal input]. The enhanced CS Pump flow 
r:11c:,:\ at this pressure, according SEE-03-128 Rl Table 2, would be approximately 1.4(1<) 
greater than at 20 psig_ The BHp change due to this incremental increase in flow cannot 
l)(~ ascataincd ii'om the ccrtified curves. In fact, since the LB LOCA CS Pump 31 and 32 
IHlp \;ducs at 20 psig of 385 Hp and 400 Hp, respectively, were consen;atively read 
from these curves, it is decmed valid to consider them also applicable for the SB LOCA. 

SB U)C .. \ CS Pump 3] - 385 Hp 
SB LOCA CS Pump 32 - 400 Hp 

High Hl'ad Safet" Injection Pump Input 
!\Cicr reviewing the analyzed configurations involving the HHSI Pumps, it is deemed 
thai tl1(; BHp values currently cited in IP3-CALC-ED-00207 Rev 7 (414 Hp) arc 
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couservative and acceptable for use in all LOCA scenarios. Additional formal analysis of
I.11-SI System operation would be required to obtain BHp's corresponding to specific
'aspects 01 these scenarios.

Conitainmnent Recirculation Fan (Fan Cooler Unit) Input
II Ihe current. revision of 1P3-CALC-ED-00207, the FCU Blip values are provided based
on Xheoher 3 4, or 5 FCUs are running: for 5 FCUs the load per FCUI is 149.0 Hp. for 4
FCt.. l d per FCU is 172.4 Hp, and for 3 FCUs the load per FCU is 193.4 l1p.
These V\Ilues were changed by calculation 1P-CALC-ED-00293 Rev I on 2/7/2002 to 155
11p. 70 [11p. and 20 I Hp, respectively.

III 2008. due( to findings of the /P3 NRC CDBI, FCU brake horsepower was re-visited.
For normal plant operation (non-accident), the results of IP-CALC-04-00809 continued
to he cermane to EDG loading evaluation. However, for the post-accident case,
\esiinghouse analysis (documented in calculation CN-CRA-08-1 1. Rev 0, "IP3 Fan

Cooler Unit (FCU) Horsepower Under LOCA Conditions") concluded that the BHp
quanntitiles diffcred (rom those in 1P3-CALC-ED-00293 Rev 1. At the worst conditions for
IF(.I motor power draw and for the case of'3 FCUs operating, Westinghouse determined
tha ithe 131lI per FC-U was 159 Hp. Westinghouse did not evaluate the loading situations
M'4 1 md 5 operating FCO.s in CN-CRA-08-1 L

Dti) to irecent conversations with the Westinghouse author of CN-CRA-08-1 1. and a re-
4assessment of information pertaining to post-LOCA FCU function (including data friom
'able 2 of Westinghouse Letter IPP-03-187, "IP2 SPU Project EDG Loading Study
Reconciliation"), it has been concluded that 159 Hp is an appropriate input to EDG
hadinu fmr 3. 4, and 5 operating FCUs. The Westinghouse analyst's expert opinion and
I C[l2 egii1cering 'S concurring judgmient are that 159 Hp would be the highest load
ohi.ained no matter what combination of FCU air flows and VC post-accident
at iospheric conditions exist. In other words. whether the air flow per Unit is related to 3
(maximum flow rate), 4 (mdeliunl flow rate), or 5 (minimum flow rate) ICUs running or
whether the Service Water temperature to the FCUs is as low as 28' F or as high as 95 1F,
ihc maximum Blip ofa FCU would not exceed 1.59 lip.

Iased on the above, the following FCU loading values should hence be employed in the
revisioni of 1P3-CALC-ED-00207:

a) \hein all 5 ECUs are running: 159 Hp
h) \Wlhen 4 FlCUs are running: 1.59 Hp
c) \\'hen 3 FCU.s are running: 159 Hp

Coic lusion'he: Fesign Engincering Electrical Group requested clarification of some or the

mechanical loads to use in a forthcomningY revision to the IP3 EDG Loading Study
cliihii'lion I P3-CAlIC-ED-00207. The loads pertained to the Containment Recirculation
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conscn<ltivc and acceptable for use in all LOCA scenarios. Additional formal analysis of 
III-lSI System operation \vould be required to obtain BHp's corresponding to specific 
;lspcctS 0" these scenarios, 

Containment Recirculation Fan (Fan Cooler Unit) Input 
111 ilw currcnt revision ofIP3-CALC-ED-00207, the FCU BHp values arc provided based 
Oil \vllClhcr ~, 4. or 5 FeUs arc running: for 5 FCUs the load per FCU is 149.0 Hp. fiJr 4 
FCL's lile load per FelJ is 172.4 Hp, and for 3 FeUs the load pcr FeU is 193.4 Hp. 
Th(:sc v;llllcs \Vcre changed by calculation IP-CALC-ED-00293 Rev 1 on 217/2002 to 155 
lip. 170 lip. and 20 I Hp, respectively. 

III 2()()K. due to findings of the IP3 NRC CDBI, FCU brake horsepower was re-visited. 
j'or normal plant operation (noll-accident), the results of IP-CALC-04-00809 continued 
In he germane to EDG loading evaluation. However, for the post-accident case, 
\V(~slillghollse analysis (documented in calculation CN-CRA-08-11. Rev 0, "IP] Fan 
(\)oicr Unil (FeU) Horsepower Under LOCA Conditions") concluded that the BHp 
quantilies differed from those in IP3-CALC-ED-00293 Rev 1. At the worst conditions for 
Fe\) Illotor power draw and for the case of] FCUs operating, Westinghouse determined 
[hal the Blip per FeU was 159 Hp. Westinghouse did not evaluate the loading situations 
or 4 and 5 operating FCUs in CN-CRA-08-11. 

Due to recent conversations with thc Westinghouse author ofCN-CRA-08-11 and a re
,Isscssmcnt of int()rmation pertaining to post-LOCA FCU function (including data from 
T;lhlc .2 0 (' \Vestinghollse Letter IPP-03-J87, "IP2 SPU Project EDG Loading Study 
R,xonciliation"), it has becn concluded that 159 Hp is an appropriate input to EDG 
loading 1'01' J. 4, and 5 operating FCUs. The Westinghouse analyst's ~xpert opinion and 
[PU' engineering's concurringjudbrment are that 159 Hp would be the highest load 
nhi.:lincd no matter what combination of FCU air tlow5 and VC post-accident 
~Itnl()sphcric conditions exist. In other words, whether the air now per Unit is related to.3 
(maximul1l flow rate), 4 (medium flow rate), or 5 (minimum now rate) Feus running or 
\\lwthcr the Service Water temperature to the FeUs is as low as 28' F or as high as 95' F, 
111(: lllilxillWI1l BHp of a FeU would not excced 159 Hp. 

1~;lscd 1m the above, the following FCU loading values should hence be employed in the 
f( .. ·\ision oj' IP3 .. CALC-ED-00207: 

;I) Whcn all 5 Felis are running: 
h) When 4 F('lis arc running: 
c) When 3 HTis are running: 

COJldusion 

159 Hp 
159 Hp 
159 Hp 

The Lksi ~ll Enginceri ng Electrical Group requested clari ficatioll of some 0 r the 
Illcch;ll1ic:ti loads to lise in a j()rthcoming revision to the IP] EDG Loading Study 
,·.;IICliLiI ion I P3-C ALC-[D-00207. The loads peltained to lhe Containmcnt Recirculation 
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[:')mlis, the Containment Spray Pumps. the High Head Safety Injection Pumps, and the

Fanm (Cooler Units. The Design Engineering Mechanical Group has reviewed applicable
1.311p documents (IP-CAl..C-04-00809 Rev 2, CN-CRA-08-1 1 Rev 0, and IP3-CALC-ED-
O))2'3 Rev 1) and has provided the necessary input.
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PUIllPS, the Containment Spray Pumps, the High Head Safety Injection Pumps, and the 
F<lll Cookr l)nits. The Design Engineering Mechanical Group has reviewed applicahle 
I3Hp duclIll1ents (lP-CALC-04-00809 Rev 2, CN-CRA-08-11 Rev 0, and tP3-CALC-ED
oO.?!n Rev I) and has provided the necessary input. 
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IFrom: Vehstedt, Ken
( Sent: Saturday, June 10, 2000 9:45 AM

To: Raffaele, Joseph
Subject: Design Basis SGTR Assumptions

Joe,

Sorry for the delay,

The design basis SGTR is described in SAR section 14.2.4 and AABD module 13,0. The SGTR
event does not involve adverse containment conditions as there would be no mass/energy
release to the VC. Therefore, consideration of a SGTR with Phase B actuation is not within the
scope of the plant design basis,

The design basis MSLB Is described in SAR section 14.2.5 and AABM module 17.0 (current
being revised). By design, a MSLB would not result in a SGTR (as the static and dynamic
differential pressures across the tubes following a large MSLB are factored into the tube design).
Refer to the discussion beginning on SAR page 4.3-13 for details.

Based on the above, there is no need to consider simultaneous SGTR and CS actuation in any
analysis of design basis events.

Ken V

CALCO. k o. T 0

r
:,~ele, J~!~Kl?~;'A.M. 

F Sent: Saturday. June 10.2000 9:45 AM 
\(. To: Raffaele. Joseph 

Subject: Oesign Basis SGTR Assumptions 

Joe. 

Sony for the delay. 

The design basis SGTR is described in SAR section 14.2.4 and MBO module 13.0. The SGTR 
event does not involve adverse containment conditions as there would be no mass/energy 
release to the ve. Therefore. consideration of a SGTR with Phase B actuation is nQt within the 
scope of the plant design basis. 

The design basis MSLB is described in SAR section 14.2.5 and MBO module 17.0 (QJrrent 
being revised). By design. a MSLB would not result in a SGTR (as the static and dynamic 
differential pressures across the tubes foflowing a large MSlB are fac::tored into the tube design). 
Refer to the discussion beginning on SAR page 4.3-13 for detala. . , 

Based on the above. there is no need to consider simultaneous SGTR and CS actuation in ... y 
analysis of design basis events. 

Ken V 
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