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1.0 DESCRIPTION/PURPOSE

1.1 The purpose of this analysis is to perform the following electrical power distribution system studies:

1.1.1 ANSI Format Short-Circuit Study - This analysis will determine asymmetrical and symmetrical short-
circuit currents at critical medium voltage busses, based oA ANSI C37.010. VC Summer (VCS) ESF.7.2
kV switchgear/busses and 1DX 7.2 kV switchgear/busý6s will be analyzed to verify that the available
fault currents remain within equipment ratings when connected to the proposed new 7.2 kV alternate AC
powersource from Parr Hydro.

1.1.2 Medium Voltage Power Cable Ampacity Sizing - This analysis will determine the required sizing of
25 kV rated primary (13.8 kV service) and secondary (7.2 kV service) power cable connecting the new
13.2 kV - 7.2 kV transformer between Parr Hydro and VCS ESF 7.2 kV switchgear/busses. Power
cable sizing will determine the calculated derated ampacity for physical installation in rigid conduit, cable
tray, underground duct bank and underground direct burial. An alternate analysis will be performed to
determine the impact of changing the 25 kV rated secondary power cable to 8 kV along with the
possible reduction of cable sizing.

1.1.3 Voltage Regulation - This analysis will verify that the new alternate AC power source to VCS will
maintain the required voltage regulation limits on VC Summer (VCS) ESF 7.2 kV switchgear/busses and
1 DX 7.2 kV switchgear/busses. Included in this study will also be the analysis for starting on the largest
motors with the new feeder in service. Analysis results will be based on Parr Hydro minimum bus
voltage of 13.2 kV and nominal system bus voltage of 13.8 kV.

1.1.4 Transformer Sizing- This analysis will determine'the required sizing of the new alternate AC power
source 13.2 kV - 7.2 kV transformer connecting Parr Hydro and VC Summer ESF 7.2 kV
switchgear/busses.

1.1.5 Parr Hydro Operating Stability - This analysis will determine the required minimum operating
generation at Parr Hydro to support the new alternate AC power source to VCS.

2.0 METHOD OF ANALYSIS

2.1 Short-circuit; power cable sizing, transformer sizing. and voltage regulation analyses are performed
utilizing the Operation Technology, Inc. software program ETAP PowerStation, Version 4.7.6. This
program is licensed to Parsons Energy and Chemicals Group Inc. The PE&C Electrical Engineering
Department as a Category 2 non-safety related program internally validates ETAP PowerStation
Version 4.7.6.

2.2 All typed documentation is performed utilizing Microsoft Word for Windows 2002, SP-2, licensed to
Parsons Energy and Chemicals Group Inc.

2.3 All spreadsheet calculations are performed utilizing Microsoft Excel for Windows 2002, SP-2, licensed to
Parsons Energy and Chemicals Group Inc.

2.4 This calculation is reviewed and approved by a registered professional engineer.
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3.0 CODES AND STANDARDS

3.1 IEEE Standard 141-1993 (Red Book), "IEEE Recommended Practice for Electric Power Distribution for
Industrial Plants", Chapter 3, Voltage Consideration, Chapter 4, Short-circuit Current Calculations and
Chapter 15, Coordination Studies.

3.2 IEEE Standard 399-1990 (Brown Book), "IEEE Recommended Practice for Power Systems Analysis",
Chapter 6, Load Flow Studies and Chapter 7, Short-circuit Studies

3.3 IEEE Standard C37.010-1999, "IEEE Application Guide for AC High-Voltage Circuit Breakers Use on a
Symmetrical Current Basis".

3.4 IEEE Standard C37.5 (withdrawn), "IEEE Guide for Calculation of Fault Currents for Application of High
Voltage Circuit Breakers Rated on a Total Current Basis".

3.5 IEEE Standard C37.13. -1990, "IEEE Standard for Low-Voltage AC Power Circuit Breaker Used in
Enclosures".

3.6 IEEE Standard C37.20.1-1993, "IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker
Switchgear".

3.7 IEEE Standard C37.20.2-1999, "IEEE Standard for Metal-Clad Switchgear".

3.8 ANSI/NEMA Standard C84.1-1995, "Electric Power Systems and Equipment - Voltage Ratings (60
Hertz)".

3.9 N FPA 70 - "National Electrical Code"- 2002.

4.0 INFORMATION SOURCES

4.1 V.C. Summer Nuclear Station Continuing Services Scope Document dated September 8, 2004.

4.2 V.C. Summer Nuclear Station Design Basis Document for Electrical Power System (ES).

4.3 SCE&G's V.C. Summer Nuclear Station Engineering Services Procedures.

4.4 VCS electrical drawings: E-206-005, E-206-012, and E-206-022.

4.5 Calculation No. DC08360-006 Rev. 9 for loading table information of the 7.2 kV busses.

4.6 Transformer test reports and nameplate data for transformers XTF31, XTF4, and XTF5.

4.7 Kerite Underground Distribution Cable Data Catalog.

4.8 PE&C Design Input EC 50555 Rev. 0 for new alternate AC power source to VCS.

5.0 DESIGN INPUTSIDESIGN BASES

5.1 Results of the existing load flow, short circuit, and voltage drop analysis can be detailed in DC08220-
010.

5.2 The continuous kW rating of the Diesel Generators (DG/A and DG/B) is 4250 kW per calculation
DC08360-006 Rev. 8.

5.3 Conservative values for both the 230 kV and 115 kV.3-phase short-circuit contributions are 63 kA and
61 kA respectively, per calculation DC08220-010 Rev. 3.
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5.4 Transformer test reports and nameplate data for XTF31, XTF4, and XTF5 are detailed in drawings E-
206-011 Rev. 18 and E-206-012 Rev. 27 and calculation DC08220-007 Rev. 1.

5.5 VCS voltage regulation for ESF 7.2 kV switchgear/busses and 1 DX 7.2 kV switchgear/busses ranges
from 93.8% to 102.85% of the rated voltage per calculation DC08360-008 Rev. 4. These values are the
design basis for required voltage regulation limits.

5.6 The estimated kVA and kW loads for ESF 7.2 kV switchgear/busses are based on the loading tables
detailed in calculation DC08360-006, Rev. 9.

5.7 The new 13.2 - 7.2 kV, 7.5 MVA transformer, XTF-5052, will have a 65°C rise and OA class rating. The
design impedance used in calculations is 6.5-percent with an X/R ratio based on ANSI C57 standards,
and includes the +1- ANSI design tolerance.

5.8 The new 13.2 - 7.2 kV transformer is designed to either supply the "A" train busses or the "B" train
busses, but not both simultaneously.

5.9 Power cable derating calculations for concentric neutral underground distribution cable, rated 750 MCM,
61 strand, 25 kV aluminum, are based on typical positive, -negative, and zero sequence cable
impedance values. This cable will be used for both the 13.2 kV and 7.2 kV direct burial installations.

5.10 The distance from the Parr Hydro 13.8 kV tie-in to the VC Summer 7.2 kV switchgear is based on a 3.4
mile circuit length. This circuit length will be confirmed with a surveyed field length value.

5.11 Bus voltage regulation at 'Parr Hydro ranges from a minimum value of 13.2 kV to a nominal value of
- 13.8 kV.

5.12 The maximum available fault current on the 13.8 kV bus at Parr Hydro is 275.15 MVA and is based on
the offsite 23 kV - 13.8 kV power source connected and in service. The minimum available fault current
is 9.2 MVA based on design-input ECR5055 Rev. 0. The minimumvalue is based -on-the offsite 23 kV-
13.8 kV power source disconnected and not in service.

5.13 The cable supplying Charging Pump SI A from the XSW-IDA bus, circuit CSMIA, is a 3/C copper, 8 kV,
410 cable with a circuit length of 273 feet.

5.14 The use of one (1) generator with a 3.1 MVA rating (9.2 MVA short circuit, rating) has insufficient
capacity to carry the "A" train loading at VC Summer Nuclear Station calculated at 5.71 MVA. Two (2)
operating generators at Parr Hydro have sufficient capacity based on the plant-operating load; however,
three (3) generators are required to support the worst-case motor starting analysis. •Based on three (3)

• 3100 kVA generators with assumed sub-transient reactance of 15% operating at Parr Hydro, the
calculated available short-circuit MVA is 62 MVAs.' To provide the most flexibility at VC Summer
Nuclear Station, all load flow and motor starting analysis will utilize a 62 MVAsC source impedance rating
with no contributions from the Diesel Generators.
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5.15 Eight (8) case studies are performed to cover all relevant scenarios for the load flow and voltage
regulation analysis. A LTC transformer is modeled on-four (4) of the cases to represent the use of
voltage regulators. Four (4) cases modeled the transformer XTF-5052 at VC Summer Nuclear Station
and the other Four (4) modeled transformer XTF-5052 at the Parr Hydro facility. The following are the
detailed case studies:

) Case 1:

)> Case 2:

> Case 3:

>. Case 4:

>. Case 5:

13.8 kV nominal system voltage at Parr Hydro Station, transformer XTF-5052
W/O a LTC, transformer location near VC Summer Nuclear Station and three
generators running at Parr Hydro (9.3 MVA).

13.8 kV nominal system voltage at Parr Hydro Station, transformer XTF-5052 with
a LTC, transformer location near VC Summer Nuclear Station and three
generators running at Parr Hydro (9.3 MVA).

13.8 kV nominal system voltage at Parr Hydro Station, -transformer XTF-5052
.W1O a LTC, transformer location near Parr Hydro Station and three generators
running at Parr Hydro (9.3 MVA).

13.8 kV nominal system voltage at Parr Hydro Station, transformer XTF-5052 with
a LTC, transformer location near Parr Hydro Station and three generators running
at Parr Hydro (9.3 MVA).

13.2 kV system voltage at Parr Hydro Station, transformer XTF-5052 W/O a LTC,
transformer location near VC Summer Nuclear Station and three generators
running at Parr Hydro (9.3 MVA).

> Case 6: 13.2 kV system voltage at Parr Hydro Station, transformer XTF-5052 with a LTC,
transformer location near VC Summer Nuclear Station and three generators
running at Parr Hydro (9.3 MVA).

>. Case 7:

>• Case 8:

13.2 kV system voltage at Parr Hydro Station, transformer XTF-5052 W/O a LTC,
transformer location near Parr Hydro Station and three generators running at Parr
Hydro (9.3 MVA).

13.2 kV system voltage at Parr Hydro-Station, transformer XTF-5052 with a LTC,
transformer location near Parr Hydro Station and three generators running at Parr
Hydro (9.3 MVA).

5.16 Five (5) study cases are performed for motor starting analysis. To coordinate with the load flow/voltage
regulation case studies, the designations will be Case 1A, 3A, 5A, 7A and 8A. Motor starting analysis is
not required for the remaining three (3) cases as defined in the Results and Conclusion Section 6.

Case IA: 13.8 kV nominal system voltage at Parr Hydro Station, transformer XTF-5052
W1O a LTC, transformer location near.VC Summer Nuclear Station and three
generators running at Parr Hydro (9.3 MVA). 900 HP Charging Si Pump A is
started across the line and represents the largest motor on the A" train loads.

Case 3A: 13.8 kV nominal system voltage at Parr Hydro Station, transformer XTF-5052
W/O a LTC, transformer location near Parr Hydro Station and three generators
running at Parr Hydro (9.3 MVA). 900 HP Charging SI Pump A is started across
the line and represents the largest motor on the "A" train loads.
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Case 5A: 13.2 kV system voltage at Parr Hydro Station, transformer XTF-5052 W/O a LTC,
transformer location near VC Summer Nuclear Station and three generators
running at Parr Hydro (9.3 MVA). 900 HP Charging SI Pump A is started across
the line and represents the largest motor on the "A" train loads.

Case 7A: 13.2 kV system voltage at Parr Hydro Station, transformer XTF-5052 W/O a LTC,
transformer location near Parr Hydro Station and three generators running at Parr
Hydro (9.3 MVA). 900 HP Charging SI Pump A is started across the line and
represents the largest motor on the "A" train loads.

> Case 8A: 13.2 kV system voltage at Parr Hydro Station, transformer XTF-5052 with a LTC,
transformer location near Parr Hydro Station and three generators running at Parr
Hydro (9.3 MVA). 900 HP Charging SI Pump A is started across the line and
represents the largest motor on the "A" train loads.

6.0 RESULTS

6.1 Short-Circuit Analysis:

6.1.1 Two detailed study cases are included for the short-circuit analyses. Both of these studies include the
auxiliary power feeds and diesel generators running modeling worst-case conditions. The normal study
case is based on the existing plant configuration with transformer XTF31-ES feeding the "B" train loads
and transformer XTF4-ES feedings the "A" train loads. The other case study (Case-SC1) is based on
the new alternate power source being in service in lieu of transformer XTF4-ES. Transformer XTF31-
ES still feeds the "B" train loads and transformer XTF-5052 feeds the "A" train loads. Refer to
Attachment #1 for detailed results of these cases. Table 1 represents the momentary ratings for the
"Normal" and "SCI" cases while Table 2 provides the interrupting ratings for the same cases.

TABLE 1

Momentary Duty Analysis

Bus Attachment #1 Results - % Rated Duty

Device Capability Case- NormalA Case- SCI Case- Normal Case- SCI
XSW1DX-ES 131.600kA 53.236kA 30.277kA 40.5% 23.0%

XSW IDA 131.600kA 53.236kA 30.277kA 40.5% 23.0%

XSW 1DB 131.600kA 81.528kA 81.528kA 62.0% 62.0%

XSW lEA 131.600kA 53.236kA 30.277kA 40.5% 23.0%

XSW 1 EB 131.600kA 81.528kA 81.528kA 62.0% 62.0%
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TABLE 2

Interrupting Duty Analysis

Bus Attachment #1 Results .% Rated Duty

Device Capability Case- Normal Case- SCI Case- Normal Case- SCI
XSW1DX-ES 37.813kA 20.073kA 10.863kA 53.1% 28.7%

XSW IDA 37.813kA 20.073kA 10.863kA 53.1% 28.7%

XSW 1DB 37.813kA 31.040kA 31.040kA 82.0% 82.0%

XSW lEA 37.813kA 20.073kA 10.863kA 53.1% 28.7%

XSW 1EB 37.813kA 31.040kA 31.040kA 82.0% 82.0%

6.1.2 The short-circuit analysis is performed based on the following study criteria:

> A pre-fault voltage of 1.05 p.u. in accordance with reference 3.1 and ANSI Standard's C37.5
(reference 3.4) and C37.010 (reference 3.3).

> A fixed machine X/R ratio for both motors and generators.

> Medium Voltage circuit breaker interrupting and momentary capability is adjusted based on the
nominal 7.2kV and not the equipment ratings of 8.25kV.

> Circuit breaker- calculated short-circuit duties are based on the device maximum through fault
current and are adjusted based on C37.010-1979 and Older (Symmetrical Current Rating Basis).

6.1.3 Cable and bus taps are not faulted, since there are no circuit breakers connected directly to these
busses for a comparison of equipment ratings with calculated fault duties.

6.1.4 The medium voltage momentary duty or closing and latching duty study calculates the current flowing
through the medium voltage system at one-half cycle after the fault occurs in accordance with the ANSI
Standard calculation methodology. The calculated asymmetrical rms and asymmetrical peak values are
then directly compared with the established medium voltage equipment momentary device capability
rating by the ETAP PowerStation software program.

6.1.5 The medium voltage interrupting duty study calculates the current flowing through the medium voltage
system for two, three, five and eight cycle breakers in accordance with the ANSI Standard calculation
methodology. ANSI C37.010 is used for breakers manufactured and rated under the Symmetrical
Current'Rated Standard. The style breaker used at V.C Summer Nuclear Station has an interrupting
rating of 33 kA at-a rated voltage of 8.25 kV that is confirmed by manufacturer data sheets. The
calculated adjusted interrupting short-circuit currents are directly compared with the established medium
voltage equipment interrupting duty device capability rating by the ETAP PowerStation software
program.
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6.2 Medium Voltage Power Cable Ampacity Sizing:

6.2.1 The cable analysis is based on typical 750 kcmil, single conductor, aluminum, concentric neutral power
cable-in accordance SCE&G standards. The required cable ampacity for this application is 314 amps at
13.8 kV service and 601 amps at 7.2 kV service, based on a fully loaded 7.5 MVA transformer. This
cable was selected over the 4/0 AWG because of increased cable ampacity. By utilizing the 750 kcmil
in lieu of 4/0 AWG, less cables are required for each circuit. The 13.8 kV circuit is I - 750 kcmil cable
per phase instead of 2 - 4/0 AWG cables per phase and the 7.2 kV cable is 2 - 750 kcmil cables per
phase instead of 3 - 4/0 AWG cables per phase. The following tables are based on NEC requirements
and provide ampacity ratings for cables in four (4) different installations for transformer XTF-5052.

6.2.2 Three - 1/C (single) medium voltage aluminum conductors in RGS conduit, 900C conductor operating
temperature, 400C ambient temperature, 5001-35,000 Volt, per NEC Table 310.74:

6.2.3 Three - 1/C (single) medium voltage aluminum conductors in cable tray, single layer, no maintained
spacing; 900C conductor operating temperature, 400C ambient temperature, 5001-35,000 volt, per NEC
Article 392.13(b)(1):

CONDUCTOR AMPACITY (AMPS)(IN CABLE TRAY) UNCOVERED COVERED
TRAY (> 6 feet)

4/0 AWG 259 242
750 kcmil 574 536

6.2.4 Three - 1/C (single) medium voltage aluminum conductors in underground electrical duct bank (3
conductors per electrical duct), 90 0C conductor operating temperature, 200C ambient earth temperature,
100% load factor, RHO of 1050C, 5001-35,000-volt ampacity, per NEC Table 310.78:

SCONDUCTOR CONDUCTOR AMPACITY (AMPS)..CONDUGDCTOR ONE CIRCUIT .THREE CIRCUITS
(IN (Detail 1) (Detail 2)

4/0 AWG 245 200
750 kcmil 490 385

Duct bank dimensional installation details in accordance with NEC Figure 310.60
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6.2.5 Three - 1/C (single) medium voltage aluminum conductors in direct buried, 900 C conductor operating
temperature, 200C ambient earth temperature, 100%,load factor, RHO of 1050C, 5001-35,000-volt
ampacity, per NEC Table 310.82:

CONDUCTOR AMPACITY (AMPS)
CONDUCTOR SIZE ONE CIRCUIT THREE CIRCUITS

(Detail 1) (Detail 10)
4/0 AWG 340 315 •
750 kcmil 680 625

Direct burial dimensional installation details are in accordance with NEC Figure 310.60 and
detailed results are detailed in Attachment #2.

1) The results from the direct buried cable ampacity study performed in ETAP PowerStation are
compared with the ampacity numbers from previous charts. ETAP ,calculated values are
compared with values from the duct bank chart. This provides a worst-case analysis and Verifies
sufficient cable ampacity for all types of installation over the entire 3.4-mile run of the cable.

2) The current for each direct buried cable is equal to the maximum normal operating current that
can be supplied to the 13.2 kV side of XTF-5052, based on a nominal voltage of 13.8 kV at Parr
Hydro and a 7.5 MVA OA rating. The calculated operating temperature of the aluminum cables
during the worse case scenario (underground duct bank installation) must be less than the cable
maximum allowable design operating temperature of 105 0C. Table 3 details the results for the
13.8 kV cable temperature analysis.

TABLE 3

13.8 kV Power Cable Temperature Analysis

13.8kV SIZE CURRENT DESIGN OPERATING
CABLE (AMPS) TEMP(0C) TEMP(-C)

Cable-lA 750 kcmil 314.00 105 43.04

Cable-lB 750 kcmil 314.00 105 43.57

Cable-lC 750 kcmil .314.00 105 43.04

3) The operating current for each cable is equal to 2 of the normal operating current that can be
supplied from the 7.2 kV side of XTF-5052, based on a 7.5 MVA QA rating and 2 cables per
phase. The temperature that the aluminum cables operate at during the worse case scenario
(underground duct bank) is below the design parameter of 1050 C. Table 4 details the results for
the 7.2 kV cable temperature analysis.
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TABLE 4

7.2 kV Power Cable Temperature Analysis

7.2 kV SIZE CURRENT DESIGN OPERATING
CABLE (AMPS) TEMP(°C) TEMP(-C)

Cable-lA 750 kcmil 300.50 105 43.32

Cable-1B 750 kcmil 300.50 105 44.05

Cable-IC 750 kcmil 300.50 105 43.94

Cable-2A 750 kcmil 300.50 105 43.94

Cable-2B 750 kcmil 300.50 105 44.05

Cable-2C 750 kcmil 300.50 105 43.32

6.3 Voltage Regulation:

6.3.1 The Newton-Raphson method is used to perform the load flow and voltage level analysis. The precision
is set to 0.0001 and the maximum number iterations are selected at 99. Busses are flagged if their
voltage level is above 102.85-percent or below 93.8-percent of rated nominal voltage.

6.3.2 All case studies are based on having a minimum of three (3) generators running at the Parr Hydro
facility with a total generation of 9.3 MVA. A minimum of three (3) generators must be running in order
to start the largest motor at VC Summer Nuclear Station.

6.3.3 Eight (8) separate cases are included in the load flow and voltage level -analysis to encompass the
different plant configurations and voltage levels. Specific details on each configuration can be detailed
on Section 5.

6.3.4 Each load flow and voltage level case study includes five types of reports, i.e., load flow, under-voltage,
over-voltage, branch loading and branch losses.

6.3.5 All the major 7.2 kV and 13.8 kV bus voltages (in percent maintained) are detailed in Table 5 for the four
(4) load flow cases utilizing a nominal voltage of 13.8 kV at Parr Hydro.
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TABLE 5

Load Flow Analysis Results W/ Parr Hydro @ 13.8 kV

Bus Attachment #3 Results - Bus Voltayein Percent of Nominal Voltage

Case I Case 2 Case 3 Case 4
XSW1DX-ES 98.9% 98.9% 97.1% 97.1%

XSW IDA 98.9% 98.9% ..97.1% 97.1%

XSW 1DB 99.1% 99.1% 99.1% 99.1%

XSW lEA 98.9% 98.9% 97.1% 97.1%

XSW 1 EB 99.1% 99.1% 99.1% 99.1%

XTF-5052H 97.5% 97.5% 99.8% 99.7%

XTF-5052X 99.2% 99.2% 101.5% 101.5%

Note: All busses have a nominal voltage of 7.2 kV except bus XTF-5052H that has a nominal
voltage of 13.8 kV.

6.3.6 In ETAP PowerStation, Case studies 2 and 4 utilize a LTC transformer to simulate the effects of a
voltage regulator. Since the results of case studies 1 and 2 are identical, the transformer never
automatically changes tap positions. This also reflects in the identical results from case studies 3 and
4. It is therefore concluded that a voltage regulator is not required because the calculated bus voltages
never drop below the minimum design criteria value of 93.8% of nominal voltage. The "A" trains busses
and XSWIDX-EX bus maintain a higher voltage when the transformer is placed in the proximity of the
VC Summer facility compared to the Parr Hydro facility. Although both locations will achieve the
required design criteria, placing the transformer at VC Summer will be more beneficial for voltage
regulation on the 7.2 kV busses and more cost effective..

6.3.7 All the major 7.2 kV and 13.8 kV bus voltages (in percent maintained) are detailed in Table 6 for the four
(4) load flow cases utilizing a voltage of 13.2 kV at Parr Hydro.
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TABLE 6

Load Flow Analysis Results W/ Parr Hydro @ 13.2 kV

Bus Attachment #3 Results - Bus Voltage in Percent of Nominal Voltage

Case 5 Case 6 Case 7 Case 8
XSW1DX-ES 94.0% 94.0% 92.1% 94.1%

XSW 1DA 94.0% 94.0% 92.1% 94.1%

XSW 1DB 99.1% 99.1% 99.1% 99.1%

XSW lEA 94.0% 94.0% 92.1% 94.1%

XSW 1EB 99.1% 99.1% 99.1% 99.1%

XTF-5052H 97.2% 97.2% 99.8% 99.8%

XTF-5052X 94.4% 94.4% 96.8% 98.6%
O II

Note: All pusses nave a nominal voltage oT /.Z KV except DUS A I I--0U0&1 that has a nominal
voltage of 13.2 kV.

6.3.8 Case studies 6 and 8 utilize a LTC transformer. Since the results of case studies 5 and 6 are identical,
the transformer never automatically changes tap positions. However, the results between cases 7 and
8 did change, which simulates the LTC working in case 8. The bus voltages in case 7 are below the
required 93.8% of the nominal 7.2 kV. By installing the new XTF-5052 using the design parameters for
case 7 and 8, voltage regulators are required on the 7.2 kV system. The results in cases 5 and 6 also
have a low percentage of voltage maintained. The voltage on busses XSWIDX-ES, XSWlDA, and
XSWlEA are above the required 93.8%, but only by 0.2%. With this marginal result, installation of
voltage regulators on the 7.2 kV system is recommended. As stated in Section 6.3.7, these cases are
based on the voltage at Parr Hydro dropping to 13.2 kV. If Parr Hydro can guarantee a 13.8 kV nominal
voltage, voltage regulators are not be required as determined from Table 5. Excluding the location of
the transformer and based on a voltage of 13.2 kV at Parr Hydro, it is concluded that voltage regulators
will be required to maintain the 7.2 kV system voltage. Placing the transformer at VC Summer for cases
5 through 8 will be more beneficial for the maintaining system voltage and more cost-effective.

6.3.9 Two (2) motor starting analyses are performed based on a 13.8 kV bus voltage at Parr Hydro (Case 1A
and 3A). These cases directly correlate to Case :1 and 3 from Table 5. From the conclusions in Section
6.3.6, only two case studies are required to provide sufficient results for the various scenarios. Table 7
provides the bus voltage in percent for all major busses and SI PUMP A terminal voltage.
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TABLE 7

Motor Starting Analysis Results W/ Parr Hydro @ 13.8 kV

Bus Attachment #4 Reults - Bus Voltage in
Percent of Nominal Voltage

Case 1A Case 3A
XSW1DX-ES 82.8% 80.1%

XSW IDA 82.8% 80.1%

XSW 1DB 99.1% 99.1%

XSW 1EA 82.8% 80.1%

XSW 1EB 99.1% 99.1%

XTF-5052H 86.7% 90.8%

XTF-5052X 83.4% 87.9%

SI PUMP A TERMINAL 86.4% 83.6%

Note: All busses have a nominal voltage of 7.2 W except bus XTF-5052H, which has a
nominal voltage of 13.2 kV, and SI PUMP A TERMINAL, which has a nominal voltage of
6.9 kV.

6.3.10 The results from Table 7 conclude that the new transformer XTF-5052, with three (3) generators
running at Parr Hydro, will provide sufficient capacity to start the largest motor on the "A" train at VC
Summer Nuclear Station. Both Case 1A and 3A will maintain over 80% voltage at the SI PUMP A
TERMINAL during worst case starting analysis. The 7.2 kV "A" train busses sustain higher voltage
when the transformer is at VC Summer and the SI PUMP TERMINAL voltage is higher, supporting the
premise that it is more advantageous to have the transformer located at VC Summer.

6.3.11. Three (3) motor starting analyses are performed with a minimum voltage of 13.2 kV at Parr Hydro (Case
5A, 7A and 8A). These cases directly correlate to Case 5, 7 and 8 from Table 6. Table 8 provides the
bus voltage in percent for all major busses and SI PUMP A terminal voltage.
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TABLE 8

Motor Starting Analysis Results W/ Parr Hydro @ 13.2 kV

Bus Attachment #4 Results - Bus Voltage In Percent of
Nominal Voltage

Case 5A Case 7A Case 8A

XSW1DX-ES 79.3% 76.6% 80.0%

XSW 1 DA 79.3% 76.6% 80.0%

XSW 1DB 99.1% 99.1% 99.1%

XSW -lEA 79.3% 76.6% 80.0%

XSW 1EB 99.1% 99.1% 99.1%

XTF-5052H 87.1% 91.5% 91.4%

XTF-5052X 80.0% 84.4% 84.8%

SI PUMP A TERMINAL 82.7% 79.8% 80.2%

Note: All busses have a nominal voltage of 7.2 kV except bus XTF-5052H, which has a
nominal voltage of 13.2 kV, and SI PUMP A TERMINAL, which has a nominal voltage of
6.9 kV.

6.3.12 When starting the largest motor, the terminal voltage of SI Pump A is above the recommended value of
80% of motor terminal voltage for Cases 5A and 8A, but not Case 7A. Since Case 7 in Table 6 has the
lowest bus voltage, the results from the load flow analysis reflect the results for the motor starting
analysis. Busses XSWlDX-ES, XSW1DA, and XSW1EA are below the 80% of nominal voltage for
Cases 5A and 7A. The'use of a voltage regulator will not correct this problem, because voltage
regulators cannot respond fast enough to sudden power surges resulting from motor starting, etc. To
prevent the bus voltages from dropping below 80% of rating, a nominal system voltage of 13.8 kV must
be sustained at Parr Hydro.

6.4 Transformer Sizing:,

E.4.1 Table 9 provides the MVA loading for the new transformer (XTF-5052) in each of the four study cases.
The transformer will be oversized at 7.5 MVA, in order to account for intermittent power surges that
occur during transitional loading between transformers XTF-5 or XTF-4 to XTF-5052. Case studies 1
and 2 have slightly lower MVA ratings than case studies 3 and 4. This is expected because Case's 1
and 2 have the new transformer XTF-5052 located near VC Summer, resulting in lower losses in the 7.2
kV cable compared with Case's 3 and 4.
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TABLE 9

Transformer MVA Sizing Analysis

MVA Rating on XTF-.5052

Case I Case 2 Case 3 Case 4.

5.578 5.578 5.813 5.813

6.5 Alternate 8 kV Copper Cable Scenario:

6.5.1 An alternate case study for cable ampacity sizing is performed for the 7.2 kV cable.. The cable.selected
for this study is a three-conductor, 350 kcmil, 8 kV, shielded copper power cable, with a 900C
temperature rating. This alternate analysis is only completed for XTF-5052 located at VC Summer.

6.5.2 One 3/C - 350 kcmil medium voltage cable with copper conductors in RGS conduit, 900C conductor
operating temperature, 400C ambient temperature, 5001-35,000 Volt, per NEC Table 310.75:

CONDUCTOR SIZE CONDUCTOR AMPACITY CONDUIT SIZE
(IN CONDUIT) (AMPS)

250 kcmil 315 6-INCH
350 kcmil 385 6-INCH

6.5.3 One 3/C - 350 kcmil medium voltage copper cable with conductors in cable tray, single layer, no
maintained spacing; 901C conductor operating temperature, 401C ambient temperature, 5001-35,000
volt, per NEC Article 392.13(aXl):

6.5.4

CONDUCTOR CONDUCTOR AMPACITY (AMPS)

(IN CABLE TRAY) UNCOVERED COVEREDTRAY (> 6 feet)

250 kcmil 315 299
350 kcmil 385 366

One 3/C - 350 kcmil medium voltage copper.cable with conductors in underground electrical duct bank
(3 cable per electrical duct), 900C conductor operating temperature, 200C ambient earth temperature,
100% load factor, RHO of 900C, 5001-35,000-volt ampacity, per NEC Table 310.79:

CONDUCTOR CONDUCTOR AMPACITY (AMPS)(CN UG Duct) ONE CIRCUIT THREE CIRCUITS
SU D(Detail I) (Detail 2)

250 kcmil 310 255
350 kcmil 375 305
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1) The limiting factor in this study is detailed in Section 6.5.4, Detail #2 (cable in underground duct).
This design parameter rules out the use of a 250 kcmil cable because it does not meet the
required calculated ampacity of 301 amps. Per the NEC code, a 350 kcmil cable will be required
to carry the necessary ampacity. The calculated cable ampacity of 301 amps per conductor has
a lower ampacity rating than an NEC, 3/C - 350 kcmil cable in underground duct (305 amps).
Direct burial cable is not analyzed because it is not a limiting factor as determined in previous
studies. From the results in Section 6.2, it is concluded that the temperature of the cable will not
affect the overall results, since the calculated cable temperature is 440C compared with a 900C
cable rating. The operating temperature is below the withstand temperature of the cable.

2) The load flow/voltage drop analysis does not significantly change compared with the results
detailed in Table 5, Case 1. The short run of 1500 feet will not have a -significant impact
between cable sizes 350 kcmil copper and 750 kcmil aluminum. Table 10 provides the results
(voltage maintained at the major busses) for the alternate studies.

TABLE 10

Load Flow Analysis Results

Bus Attachment #5 Results - Bus Voltage
in Percent of Nominal Voltage

Alt. 8kV Cable Alt. 8kV Cable
@ 13.8kV @ 13.2kV

XSWIDX-ES 98.8% 94.0%

XSW 1DA 98.8% 94.0%

XSW 1DB 99.1% 99.1%

XSW I EA 98.8% 94.0%

XSW IEB 99.1% 99.1%

XTF-5052H 98.0%. 97.2%
XTF-5052X 99.2% 94.4%

Note: All busses have a nominal voltage of 7.2 kV except bus XTF-5052H that has a nominal
voltage of 13.8 kV for the 13.8 kV study and 13.2 kV for the 13.2 kV study.

3) The results from Table 10 are acceptable when the voltage at the Parr Hydro facility is
maintained at nominal voltage of 13.8 kV. As the voltage at Parr Hydro decreases, the voltage
on the 7.2 kV XSWI DX-ES, XSWI DA, and XSW1 EA busses at VC Summer Nuclear Station will
also decrease. When the Parr Hydro system voltage is 13.2 kV, these busses have a marginal
percent-maintained voltage. With busses XSW1DX-ES, XSWIDA, and XSWIEA only 0.2%

* above the minimum design parameter of 93.8% of nominal bus rating, it is advantageous to
install voltage regulators on the 7.2 kV side of transformer XTF-5052. Thevoltage regulators will
be required, since Parr Hydro cannot guarantee that a nominal operating voltage of 13.8 kV will
be maintained.
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4) During motor starting for this same study case, the instantaneous bus voltage in percent of
nominal bus voltage is detailed in Table 11. This scenario is similar to Case 1A results (see
Table 7). The anticipated results are the same because the only variable between the two case
studies is the short run of 7.2 kV cable.

TABLE 11

Motor Starting Analysis Results

Bus Attachment #6 - Bus Voltage in
Percent of Nominal Voltage

Alt. 8kV Cable Alt. 8kV Cable @
@ 13.8 kV 13.2 kV

XSW1DX-ES 82.8% 79.3%

XSW 1 DA 82.8% •79.3%

XSW 1DB 99.1% 99.1%

XSW lEA 82.8% 79.3%

XSW IEB 99.1% 99.1%

XTF-5052H 86.7% 87.1%

XTF-5052X 83.4% 80.0%

SI PUMP A TERMINAL 86.3% 82.7%

Note: All busses have a nominal voltage of 7.2 kV except bus
-nominal voltage of 13.8 kV or 13.2 kV in the respective
TERMINAL, which has a nominal voltage of 6.9 kV.

XTF-5052H, which has a
studies, and SI PUMP A

5) When starting the largest motor, the terminal voltage of SI Pump A is above the recommended
minimum value of 80% of motor rated voltage, however'busses XSW1DX-ES, XSWIDA, and
XSWIEA are below this value. The use of a voltage regulator alone cannot correct this
problem, because the voltage regulator will not react fast enough to be beneficial in
compensating for a sudden power surge. To prevent the bus voltages from dropping below
80%, a nominal system voltage of 13.8 kV must be maintained at Parr Hydro, or voltage
regulators must be added to the 7.2 kV system and before starting the largest motor, the system
voltage must be 100% (7.2 kV).
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6.6 Parr Hydro Operating Stability:

6.6.1 Analysis of Parr Hydro operating stability is based on loss of the 23 kV - 13.8 kV Off site power source.
In order for Parr Hydro to operate as an alternate AC power source to VC Summer with the 23 kV - 13.8
kV off site power source disconnected, a minimum level of generation capacity is required to support the
VC Summer operating load and anticipated worst case motor starting load. As previously stated, the
use-of one (1) generator with a 3.1 MVA rating (9.2 MVA short circuit rating) has insufficient capacity to
carry the "A" train loading at VC Summer Nuclear Station calculated at 5.71 MVA. Two (2) operating
generators at Parr Hydro have sufficient capacity based on the plant-operating load; however, three (3)
generators are required to support the worst-case motor starting analysis. Based on three (3) 3100
kVA generators with assumed sub-transient reactance of 15% operating at Parr Hydro, the calculated
available short-circuit MVA is 62 MVAsc and the generation MVA is approximately 9 MVA based on an
auxiliary plant loading of 300 kVA.

7.0 CONCLUSIONS.

7.1 Short Circuit Analysis:

7.1.1 Both the momentary and interrupting ratings for the "A" train busses and XSWIDX-ES are lower for the
"SCI" case versus the "Normal" case. With transformer XTF-5052 feeding the "A" train loads, the short
circuit study concludes that the new feeder will not over duty the existing 7.2 kV switchgear and will
result in lower fault current levels than the existing plant configuration. Since the "A" train loads are
higher than the "B" train loads, there is no benefit to run another scenario with XTF-5052 feeding the "B"
train loads.

7.2 Medium Voltage Power Cable Ampacity Sizing"

7.2.1 The worst case analysis for the 13.8 kV cable (using a 25 kV aluminum cable) is in an underground duct
bank installation. The NEC allowable ampacity of a 750 kcmil cable in an underground duct bank (one
circuit) is 490 amps; whereas, the calculated ampacity is 314 amps. The cable temperature rating is
1050C and the calculated operating temperature of the cable is 43.570 C. Therefore, 1 - 1/C 750 kcmil,
25 kV aluminum cable per phase achieves the installation criteria for the specified 3.4 mile run.

7.2.2 The worst case analysis for the 7.2 kV cable (using a 25 kV aluminum cable).is also an underground
duct bank installation. The NEC allowable ampacity of a 750 kcmil cable in an underground duct bank
(three circuit) is 385 amps per. conductor; whereas, the calculated ampacity is 300.5 amps per
conductor. The cable temperature rating is 105 0C and the calculated operating temperature of the
cable is 44.050C. Therefore' 2 1/C 750 kcmil, 25 kV aluminum cables per phase achieves the
installation criteria for the specified 1500 foot run.

7.3 Voltage Regulation:

7.3.1 The voltage regulation includes two studies that analyze system voltages. The 1 st is the load flow
analysis and the 2 nd is the motor starting analysis. The load flow analysis results indicate that it is more
beneficial (less line losses) if the transformer is located at VC Summer rather than Parr Hydro. Based
on a 13.8 kV system voltage, there is no requirement to have voltage regulators installed on the 7.2 kV
system. However, when the 13.8 kV bus voltage drops to 13.2 kV, the 7.2 kV bus voltage results are
marginal when compared with the design parameters.

7.3.2 The motor starting analysis has similar results, in that it is more advantageous to locate the transformer
near VC Summer.
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7.3.3 Load Flow Analysis results indicated that adding voltage regulators on the 7.2 kV system will be the
'most beneficial for the VC Summer system because system stability can be maintained by VC Summer
equipment that is not dependant on the Parr Hydro system voltage.

7.4 Transformer Sizing:

7.4.1 A 7.5 MVA transformer has sufficient capacity based on. the existing load of 5.578 MVA that includes
line losses and any intermittent surges from transferring from another alternative power source to this
power source.

7.5 Alternate 8 kV Copper Cable Scenario:

7.5.1 The Alternate 8 kV Copper Cable Scenario provides similar design results compared with 25 kV
aluminum cable. Since the circuit length is only 1500 feet, the voltage drop difference between the two
cables types is considered negligible. The load flow analysis results indicate that it is still beneficial to
have XTF-5052 located at VC Summer Nuclear Station, and that voltage regulators are beneficial on the
7.2 kV system. The motor starting analysis also has similar results indicating the benefits of voltage
regulators. The 350 kcmil copper cable used in this investigation has an underground duct ampacity of
305 amps (three circuit), which is slightly higher than the calculated value of 301 amps, and is therefore
suitable for this application. Cable temperature was not determined to be the limiting factor in prior
studies detailed in Section 6.2 and therefore does not limit the use of this cable in this application.
Therefore, 2 - 3/C 350 kcmil, 8 kV copper cables (2 conductors per phase) achieves the installation
criteria for the specified 1500 foot run.
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Config.: Normal

Case Normal - Short Circuit Study as the Plant exists

MOMENTARY DUT' Summary Report

3-Phase Fault Currents: (Prefault Voltage - 105 % of the Bus Nominal Voltage)

Bus Device

ID kV ID

XSW IDB

XSWIDX-ES

XSW IEA

XSW IEB

XWS IDA

7.200 XSW I DB

7.200 IDB-16

7.200 IDB-,04

7.200 IDB-10

7.200 1DB-12

7.200 IDB-14

7.200 CB6

.7.200 XSWIDX-ES

7.200 IDX-01

7.200 IDA-01

7.200 XSW IEA

7.200 IDA-04

7.200 IEA-01

7.200 !EA-02

7.200 IEA-03

7.200 XSWIEB

7.200 IDB-04

7.200 IEB-01

7.200 IEB-02

7.200 IEB-03

7.200 XWS IDA

.7.200 IDA-01

7.200 IDA-04

7.200 IDA-03

7.200 IDA-12

7.200 IDA-14

7.200 CB2

Momentary Duty

Symm. X/R Asym.
Type kA rms Ratio M.F. kA rns

Switcbgear 31.200 19.0 1.561 48.709

5 cySym CB 31.200 19.0 1.561 48.709

5 cySym CB 31.200 19.0 1.561 48.709

5 cySym CB 31.200 19.0 1.561 48.709

5 cySym CB 31.200 19.0 1.561 48.709

5 cy Sym CB 31.200 19.0 1.561 48.709

5 cySym CD • 31.200 19.0 1.561 48.709

Switchgear 20.242 20.8 1.574 31.865

5 cy Sym CB 20.242 20.8 1.574 31.865

5 cy Sym CB 20.242 20.8 1.574 31.865

Switcbgear 20.242 20.8 1.574 31.865

5 cySym CB .20.242 20.8 1.574 31.865

5 cy Sym CB 20.242 20.8 1.574 31.865

5 cy Sym CB 20242 20.8 1.574 31.865

5 cy Sym CB 20.242 20.8 .1.574 31.865

Switchgear 31.200 19.0 1.561 48.709

5"cy Sym CB 31.200 19.0 1.561 48.709

5 cySym CD 31.200 19.0 1.561 48.709

5cySym CB 31.200 -19.0 1.561 48.709

5 cy SymCB 331200 19.0 1.561 48.709

Switchgear 20.242 20.8 •1.574 31.865

5 cy Sym CB 20.242 20.8 1.574 31.865

5 cy Sym CB 20.242 20.8 1.574 31.865

5 cy Sym CB 20.242 20.8 1.574 31.865

5 cy SymCB C . 20.242 20.8 1.574 • 31.865

5 cy Sym CB 20.242 20.8 1.574 31.865

5 cy Sym CD 20.242 20.8 1.574 31.865

Asyirm~Asymm.
kA Crest

81.528

81.528

81.528

81.528

81.528

81.528

81.528

53.236

53.236

53.236

53.236

53.236

53.236

53.236

53.236

81.528

81.528

81.528

81.528

81.528

53.236

53.236

53.236

53.236

53.236

53.236

53.236

Device Capability

Symm. As Asymm.
kA rsn kA rms kA Crest

78.000 131.600

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

78.000 131.600

66.000 110.700

66.000 .110,700

78.000 131.600

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

78.000 131.600

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

78.000 131.600

66.000 3310.700

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

Method: IEEE- X/R is calculated from separate R & X networks..

Protective device duty is calculated based on total fault current

- Indicates a device with momentary duty exceeding the device capability



Prqject: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Ezsgineer Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

StudyCase: SC

Page: 2

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: Normal

Case Normal - Short Circuit Study as the Plant exists

INTERRUPTING DUTY Summary Report

3-Phase Fault Currents: (Prefault Voltage= 105% of the Bus Nominal Voltage)
• •tp.

Bus Device Interrupting Duty Device Capability

Symm. X/R Adj. Sym. Test Rated Adjusted
ID kV i1) Type kA ms Ratio " M.F. kA rms kV PF int Int.

XSW IDB 7.200 IDB-16

XSWIDX-MS

XSW lEA

XSW IEB

XWS IDA

IDB-04

IDB-10

IDB-12

IDB-14

C116

7.200 IDX-01

IDA-O0

7.200 IDA-04

IEA-01

IEA-02

I EA-03

7.200 IDB-04

JEB-02

IEB-03

7.200 IDA-01

IDA-04

IDA-03

IDA-12

IDA-14

CB2

5 cy Sym CB 30.260

S cy Sym CB 30.260

5 cy Sym CD 30.260

S cy Sym CB 30.260

5 cy Sym CB 30.260

5 cy Sym CB 30.260

5 cy Sym CB 19.261

5 cy Sym CB 19.261

5cySymCB 19.261

5 cy Sym CB 19.261

5 cy Sym C1 19.261

5cySymCB 19.261

S cy Sym CD 30.260

5 cy Sym Cl 30.260

5 cy Sym CB 30.260

5 cy Sym CB 30.260

5 cySym CB 19.261

5 cy Sym CB 19.261

5 eySym CB 19.261

ScySym CB 19.261

5 cy Sym CI 19.261

5 cy Sym CB 19.261

.19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

213 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

21.3 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

21.3 1.042 20.073

8.250

8.250

8.250

8250

8,250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8250

8.250

8.250

8.250

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

8.250 33.000 37.813

Method: IEEE- X/R is calculated from separate R & X networks.
IN CB interrupting capability is adjusted based on bus nominal voltage

Generator protective device duty is calculated based on maximum through fault current. Other protective device duty is calculated based on total fault current.

* Indicates a device with interrupting duty exceeding the device capability
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Project VCSNS Alternate Power Source

Location: V.C Surnmer Nuclear Power Plant

Contract:~ 53701789

Engineen. Scott E.Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: SC

Page: 1

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: SC Case 01

Case SCI - Short Circuit Study with new 13.2-7.2kV Transformer

MOMENTARY DUTY Summary Report

3-Phase Fault Currents: (Prefault Voltage = 105 % of the Bus Nominal Voltage) .

Bus Device Momentary Duty Device Capability
Sy,.n X/R Asymm Asym .. Sy-. Asyxma. Asynm.

ID kV ID Type kA rms Ratio M.F. kA. is kA Crest kA mis kA ris kA Crest

XSW IDB

XSWIDX-ES

XSW lEA

XSW IEB

XWS IDA

7.200 XSW IDB Switchgear 31.200 19.0 1.561 48.709 81.528

7.200 IDB-16 5 cy Sys CB 31.200 19.0 1.561 48.709 81.528

7.200 IDB-04 5cySymrCB 31.200 19.0 1.561 . 48.709 81.528

7.200 IDB-1O 5 cy Sym CI3 31.200 19.0 1.561 48.709 81.528

7.200 IDB-12 5 cy Sym CB 31.200 .19.0 1.561 48.709 81.528

7.200 IDB-14 5cySyr(CB 31.200 19.0 1.561 48.709 81.528

7.200 CB6 5 cySym CB 31.200 19.0 1.561 48.709 81.528

7.200 XSWIDX-ES Switchgear 11.567 19.4 1.565 18.097 30.277

7.200 IDX-03 5 cySym CB 11.567 19.4 1.565 18.097 30.277

7.200 1DA-01 5 ey Sym CD 11.567 19.4 1.565 18.097 30.277

7.200 XSW lEA Switchgear 11.567 19.4 1.565 18.097 30.277

7.200 IDA-04 5 cy Sym CB 11.567 19.4 1.565 18.097 30.277

7.200 lEA-01 5 cy Syi C13 11.567 19.4 1.565 18.097 30.277

7.200 IEA-02 5cySyrnCB !1.567 19.4 1.565 18.097 30.277
7.200 EA-03 5cySymCB 11.567 19.4 1.565 18.097 30.277

•7.200 XSW IED Switchgear 31.200 19.0 1.561 48.709 81.528

• 7.200 IDB-04 5 cy Sym CB 31.200 19.0 1.561 48.709 81.528

7.200 IEB-01 5 cy Sym CB 31.200 19.0 1.561 48.709 81.528

7.200 1 EB-02 S cy Sym CB 31.200 19.0 1.561 48.709 81.528

7.200 IE B- 5 cy Sym CB 31.200 19.0 1.561 48.709 81.528

7.200 XWS IDA Switchgear 11.567 19.4 1.565 18.097 30.277

7.200 IDA-01 5 cy Sym CB 1 1.567 19.4 1.565 18.097 30.277

7.200 IDA.04 5 cy Sym CB 11.567 19.4 1.565 18.097 30.277
7.200 IDA-03 5 cySym C1 11.567 19.4 1.565 18.097 30.277

7.200 IDA-12 5 cySym C1 11.567 19.4 1 1.565 18.097 30.277

7.200 IDA-14 5 CY Syr CC 11.567 19.4 1.565 18.097 30.277

7.200 C02 S cy Sym CB 11.567 19.4 1.565 18.097 30.277

78.000 131.600

66.000 110.700

66.000 110.700

66.000 1 10.700

66.000 110.700

66.000 110.700

66.000 110.700

78.000 131.600

66.000 110.700

66.000 110.700

78.000 131.600

66.000 120.700

66.000 110.700

.. 66.000 110.700

66.000 110.700

78.000 131.600

66.000 110.700

66.000 1i0.700

66.000 110.700

66.000 110.700

78.000 131.600

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

66.000 110.700

Metthod IEEE -X/R is calculated from separate R & X networks.

Protective device duty is calculated based on total fault current

Indicates a device witlh momentary duty exceeding the device capability



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer= Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

StudyCase: SC

Page: 2

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: SC Case 01

Case SCI - Short Circuit Study with new 132-7.2kV Transformer

INTERRUPTING DUTY Summary Report

3-Phase Fault Currents: (Prefault Voltage - 105 % of the Bus Nominal Voltage) a'q,

Bus Device Interrupting Duty Device Capability

XSW 1DB

"ID kV

7.200 IDB-16

!DB-04

ID Type

5 cySymCB

5 cy Sym CB

Synia. X/R Adj. Sym.
kA nms Ratio M.F. kA rms

30.260 .19.3 1.026 31.040

30.260 19.3 1.026 31.040

XSWIDX-ES

XSW lEA

XSW IED

•XWS IDA

IDB-I0

IDR-.12

IDB-14

CB6

7.200 !DX-03

IDA-OI

7.200 1DA-04

lEA-01

1 EA-02

IEA-03

7.200 1DB-04

IEB-01

I E3-02

IEB-03

7.200 IDA-01

IDA-04

IDA-03

IDA-12

* IDA-14

C132

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CB

$cySymCB

5 cy Sym CB

5 cy Sym CB

5 cy Sym CD

5 cy Sym CB

5 cy Sym CB

5 cySym CD

30.260

30.260

30.260

30.260

10.586

10.586

10.586

10.586

10.586

10.586

30.260

30.260

30.260

30.260

10.586

10.586

10.586

10.586

19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

20.2 1.026 10.863

20.2 1.026 10.863

20.2 1.026 10.863

20.2 1.026 20.863

20.2 1.026 10.863

20.2 1.026 10.863

19.3 1.026 31.040

193 1.026 31.040

19.3 1.026 31.040

19.3 1.026 31.040

20.2 1.026 10.863

20.2 1.026 10.863

20.2 1.026 10.863

20.2 1.026 10.863

kV

8.250

8.250

8.250

8.250

8.250.

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

8.250

Test Rated Adjusted
PF Int. Int.

33.000 37.813

33000 37.813

33.000 37.813

33.000 37.823

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813.

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

33.000 37.813

5 cySym CB 10.586 20.2 1.026 10.863

5 cy Syn CD 10.586 20.2 1.026 10.863

Method: IEEE - X/R is calculated from separate R & X networks.

tV CB interrupting capability is adjusted based on bus nominal voltage

Generator protective device duty is calculated based on maximum through fault current Other protective device duty is calculated based on total fault current.

* Indicates a device with interrupting duty exceeding the device capability
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ETAP PowerStationProject: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

4.7.6C.

Page: .

Date: 10-07-2004

SN: 87PARSONS

-Revision: Base

Study- Steady-State Temperature
Study Case: CD

3- I/C 750 kcnil AL Direct Bauied @ 13.8 kV

Summary (RWN2)

No. Cable ID

1 13.8 kV Cable- C

2 13.8kVCable-IB

3 13.8 kV Cable-]A

Size Current
CondultlLocatlon ID AWG/kcmit Amp

LOCI 750 F 314.00

Loc3 750 F 314.00

Loc2 750 F 314.00

Temp.*C

43.04

43.57

43.04

F

4

Indicates fixed cable size in cable sizing calculations or fixed cable ampacity in uniform ampacity calculation
Indicates a cable temperature exceeding its limit
Indicates a cable temperature exceeding its marginal limit
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ETAP PowerStationProject: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

4.'7.6C

Page:

Date:

SN:

Revision:

Study

I

10-07-2004

87PARSONS

Base

Steady-State Temperature
Study Case: CD

6- I/C (2 per phase) 750 kcnmil AL Direct Buried @ 7.2 kV

Summary (RW4)

Size
No. Cable ID Conduit/Location ID AWG/kcmil

1 7.2 kV Cable-2C LoclO 750 F

2 7.2 kV Cable-2B Locl2 750 F

3 7.2 kV Cable-2A LOcI 1 750 F

4 7.2 kV Cable-IC Loc13 750 F

5 7.2 kV Cable-] B Locl4 750 F

6 7.2 kV Cable-IA Loci5 750 F

Current
Amp

300.50

300.50

300.50

300.50

300.50

300.50

Temp.
°C

43.32

44.05

43.94

43.94

44.05

43.32

F lndicates fixed cable size in cable sizing calculations or fixed cable ampacity in uniform ampacity calculation
Indicates a cable temperature exceeding its limit
Indicates a cable temperature exceeding its marginal limit
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Project VCSNS Alternate Power Source

L Location V.C Summer Nuclear Power Plant

-Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 1

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF WI/ DG
Study Case: 1F

Case 1 - Load Flow Analysis, XFMR near VC Summer

BRANCH LOADING Summary Report

• I.. - I Transformer
CKT/ Branch Cable & Reactor

Ampacity Loading Capability
ID Type (Amp) Amp % (MVA) MVA % MVA %

XTF-5052 Transformer 7.500 5.578 74.4 5.431 72.4

XTF31-ES 3WXFMRp 40.000 5.228 13.1

3WXFMR s 20.000 0.000 0.0

3WXFMRt 20.000 5.180 25.9

* Indicates a branch with operating load exceeding the branch capability



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page. 2

Date: 10-07-2004

SN: 87PARSONS

Revision: Base
Config.: LF W/O DG

StudyCase: LF

Case I -Load Flow Analysis, XFMR near VC Summer

BRANCH LOSSES Summary Renort

CKTI Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage % Vd
%Drop

ID MW Mvar MW MWar kW Kvar From To inVmag

13.8 kV Cable 4.974 2.828 -4.874 -2.713 100.0 114.2 100.0 97.5 2.50

PMPA Cable -0.811 -0.341 0.811 0.341 0.3 0.2 98.8 98.9-" 0.03

7.2 V Cable -4.840 -2.419 4.854 2.435 14.0" 16.0 98.9 99.2 0.36

XTF-5052 4.874 2.713 -4.854 -2.435 19.6 278.3 97.5 99.2 2.58

XTF3I-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 .2.344 100.0 99.1 0.91

139.7 500.8



Project:

Location:

Contract:

Engiae:.

Milname:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E Herb

VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

3

10-07-2004

87PARSONS

Base

LF W/O DG

Case I - Load Flow Analysis, XFMR near VC Summer

EOUIPMENT CABLE AND IhEATER LOSSES Summary Report

% .% Voltage

Cable/lHeater Connection Losses TermIl on.
% Vd % Vst

ID Bus ID Load ID Load Type kW kvar Bus Bus kV Lead WV Operating Starting



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page. 4

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case I - Load Flow Analysis, XFMR near VC Summer

Alert Summary Report

. % Alert Settings

Critical Marginal
Loading

Bus

Cable

Reactor

Generator

Transformer

Protective Device

Bus Voltage

OverVoltage.

UnderVoltage

Generator Excitation

OverExcited (Q Max.)

UnderExcited (Q Min.)

100.0

100.0

100.0

100.0
100.0
100.0

102.8

93.8

100.0

100.0

95.0

95.0

95.0

95.0

95.0

95.0

101.0

95.0

95.0

Report

ID Device Type Rating Unit Calculated %Mag. Condition



Project VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filcname: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

5
10-07-2004

87PARSONS

Base

LF W/O DG

Case I - Load Flow Analysis, XFMR near VC Summer

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:

Apparent Losses:

System Mismatch:

9.600

0.000

9.600

9.460

0.000

0.140

0.000

Mvar

5.264

0.000

5264

4.763

0.000

0.501

MVA

10.948

0.000

10.948

10.591

% PF

87.68 Lagging

100.00 Lagging

87.68 Lagging

89.32 Lagging

0.000

Number of Iterations: 3
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Project:
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Contract:

Engineer

Filenamne:
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V.C Summer Nuclear Power Plant

53701789

Scott E Herb

vCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

I

10-07-2004

87PARSONS

Base

LF W/O DG

Case 2 - Load Flow Analysis, LTC XFMR near VC Summer

BRANCHi LOADING Summan' Report

CKTIC Branch

* I

X1TF5052

XITF31-ES

.. Transformer
___________ Cable & ReactorCmac le& Readig CLoading (input) Loading (output)Arnpacity Loading Capability

Type (Amp) Amp % (MVA) MVA % MVA %

Transformer 7.500 5.578 74.4 5.431 72.4

3WXFMRp 40.000 5.228 13.1

3WXFMRs 20.000 0.000 0.0

3WXFMRt 20.000 5.180 25.9

Indicates a branch with operating load exceeding the branch capability



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 2

Date: 10-07-2004

SN: 87PARSONS

Revision: Bae

Config.: LF W/O DG
Study Case: LF

Case 2 - Load Flow Analysis, LTC XFMR near VC Summer

BRANCH LOSSES Summary Report

VdCKT I Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage % Drop

ID MW Mvar MW Mvar kW Kvar From To in Vnag

13.9 kV Cable 4.974 2.828 -4.874 -2.713 100.0 114.2 100.0 97.5 2.30

PMP A Cable -0.811 -0.341 0.811 0.341 0.3 0.2 98.8 98.9 0.03

7.2 kV Cable -4.840 -2.419 4.854 2.435 14.0 16.0 98.9 99.2 0.36

XTF-5052 4.874 2.713 -4.854 -2.435 19.6 278.3 97.5 99.2 2.58

XF3 I-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 -2.344 100.0 99.i 0.91

139.7 500.8
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Case 2 - Load Flow Analysis, LTC XFMR near VC Summer

EQUIJPMENT CABLE AND HEATER LOSSES Summary Report

% Voltage

Cableflleater Connection Losses Terminal on %Vd %Vs

ID Bus ID Load ID Load Type kW kvar Bus BuskV LoadkV Operating Starting



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineern Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: 4

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 2 - Load Flow Analysis, LTC XFMR near VC Summer

Alert Summary Report

% Alert Settings
Critical Marginal

Loadine
Bus 100.0 95.0

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer 100.0 95.0
Protective Device 100.0 95.0

Bus Voltage
OverVoltage 102.8 101.0

UnderVoltage 93.8 95.0

Generator Excitation
OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Report

ID Device Type Rating Unit Calculated %*M ag. Condition



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract:~ 53701789

Engineer. Scott I. Herb

Filename: VCS
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Study Case: LIF

Page:

Date:

SN:

Revision:

Config.:

5

10-07-2004

87PARSONS

Base

LF W/O DG

Case 2 - Load Flow Analysis, LTC XFMR near VC Summer

SUMMARY OF TOTAL GENERATION':. LOADING & DEMAND

Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:•

Apparent Losses:

System Mismatch:

MW

9.600

0.000

9.600

9.460

0.000

0.140

0.000

Mvar

5.264

0.000

5.264

4.763

0.000

0.501

MVA

10.948

0.000

10.948

10.591

% PF

87.68 Lagging

100.00 Lagging

87.68 Lagging

89.32 Lagging

0.000

Numberof Iterations: 3
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DC08010-025 Rev. 0

Project:

Location:

Contract:

Engineer.

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E. Herb

vCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:.

Date:

SN:

Revision:

Config.:

!

10-07-2004

87PARSONS

Base

UF W/O DG

Case 3 - Load Flow Analysis, XFMR near Parr Hydro

BRANCH LOADING Summarv Report

Transformer
CKR TBranch

ID

X"TF-50S2

X7731-ES

Cable & Reactor

Ampacity Loading Capability Loading (input) Loading (output)
Type (Amp) Amp % (MVA) MVA % MVA %

Transformer 7.500 5.814 77.5 5.657 754

3WXFMRp 40.000 5.228 13.1

3WXFMRs 20.000 0.000 0.0

3WXFMRt 20.000 5.180 25.9

Indicates a branch with operating load exceeding the branch capability



Project: VCSNS Alternate Power Sourcee

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer~ Scott B. Herb

Filename.: VCS

ETAP PowerStation

4.7.6C
Page: 2

Date. 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: LF

Case 3 -Load Flow Analysis, XFMR near Parr H-ydro

BRANCH LOSSES Summary Report

,, t -Vd
CKJT/IBranch From-To Bus Flow To-From Bus Flow "" Losses % Bus Voltage h %d

ID MW Mvar MW MWar. kW Kvar From To. in Vmag

13.8 kV Cable 5.043 2.916 -5.035 -2.907 8.7 9.9 100.0 99.8 0.21

PMPA Cable -0.811 -0.341 0.811 0.341 0.3 0.2 97.1 97.1 0.03

7.2 kV Cable -4.840 -2.419 5.015 2.618 174.2 199.0 97.1 101.3 4.41

XT'F-5052 .5.035 2.907 -5.015 -2.618 20.3 288.6 99.8 201.5 2.69

XTF31-ES 4.626 2.436 0.000 0.00 5.9 92.1 .100.0 ".9 0.07

-4.620 -2.344 100.0 99.1 0.91

209.3 589.7



Project: VCSNS Alternate Power Source

Location: V.C SummerNuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

3

10-07-2004

87PARSONS

Base

LF W/O DG

Case 3 - Load Flow Analysis, XFMR near Parr Hydro

EQUIPMENT CABLE AND HEATER LOSSES Summary Report

% Voltage

Cable/lHeater Connection Losses Terminal on %Vd . %Vat

iM Bus ID Load ID Load Type kW kvar Bus Bus kV Load kV Operating Starting



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page.

Date:

SN:

Revision:

Config.:

4

10-07-2004

87PARSONS

Base

LF W/O DG

Case 3 - Load Flow Analysis, XFMR near Parr Hydro

Alert Summary Report

% Alert Settings

Critical IMarginal
Loading

Bus 100.0 95.0

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer 100.0 95.0

Protective Device 100.0 95.0

'Bus Voltage

OverVoltage 102.8 101.0

UnderVoltage 93.8 95.0

Generator Excitation

OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Marginal Report

ID Device Type Rating Unit Calculated %Mag. Condition

XTF-5052 X Bus 7.200 kV 7.309 101.5 OverVoltage



. I

Project: VCSNS Alternate Power Source
Location: V.C Summer Nuclear'Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: 5

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF' W/O DG

Case 3 - Load Flow Analysis, XFMR near Parr Hydro

• SUMMARY OF TOTAL GENERATION LOADING & DEMAND

Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:

Apparent Losses:

MW

9.669

0.000

9.669

9.460

0.000

0.209

Mvar

5.353

0.000

5.353

4.763

0.000

0.590

MVA

11.052

0.000

11.052

10.591

% PF

87.49 Lagging

100.00 Lagging

87A9 Lagging

89.32 Lagging

System Mismatch: 0.000 0.000

.Number of Iterations: 3
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DCO81O-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

1

10-07-2004

87PARSONS

Base

LF W/O DG

Case 4 - Load Flow Analysis, LTC XFMR near Parr Hydro

BRANCH LOADING Summary Report

CKTIDranch

ID

XTF-5052

XMFI-ES

Cable & Reactor,

Ampacity Loading
Type (Amp) Amp %

Transforner

3WXFMRp

3WXFMRs

3W XFMRt

Transformer

Caailt Loading (input) Loading (output)

(MVA) MVA % MVA %

7.500 5.814 77.5 5.657 75.4

40.000 5.228 13.1

20.000 0.000 0.0

20.000 5.180 25.9

Indicates a branch with operating load exceeding the branch capability



*Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Hierb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 2

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DO
Study Case: LF

Case 4 -Load Flow Analysis, LTC XFMR near Parr Hydro

BRANCH LOSSES Summary Report

Vd
CKT/Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage % Do

ID MW Mvar MW Mvar kW Kvar From -To' in Vmag

13.8 kV Cable 5.043 2.916 -5.035 -2.907 8.7 9.9 100.0 99.8 0.21

PMP A Cable .0.811 -0.341 0.811 0.341 0.3 0.2 97.1 97.1 0.03

7.2 kV Cable .4.840 -2.419 5.015 2.618 174.2 199.0 97.1 101.5 4.41

XTF-5052 5.035 2.907 -5.015 -2.618 . 20.3 288.6 99.8 101.5 2.69

XTF31-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 -2.344 100.0 99.1 0.91

209.3 589.7
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

3

10-07-2004

87PARSONS

Base

LF W/O DG

Case 4 - Load Flow Analysis, LTC XFMR near Parr Hydro I

EQUIPMENT CABLE AND HEATER LOSSES Summary Report

% Voltage

Cableflleater Connection Losses Tenninal on % Vd % Vst

ID BusID LoadID LoadType kW kvar Bus Bw1kV LoadkV Operating Starting



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Enginee•-. Scott E He•b

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

4

10-07-2004

87PARSONS

Base

LF W/O DG

Case 4 - Load Flow Analysis, LTC XFMR near Parr Hydro

Alert Summary Report

% Alert Settings

Critical Slarpinal
Loading

Bus 100.0 95.0

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer I 00.0 95.0

Protective Device 100.0 95.0

* Bus Voltage

OverVoltage 102.8 101.0

UnderVoltage 93.8 95.0

Generator Excitation

OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Marginal Report

ID Device Type Rating Unit Calculated %Mag. Condition

XTF-5052 X Bus 7.200 kV 7.309 101.5 OverVoltage



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

* Page: 5

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 4 -Load Flow Analysis, LTC XFMR near Parr Hydro

SUMMARY OF TOTAL GENERATION, LOADING & DEMAND

Swing Bus(es):

Generators:

Total Demand:'

Total Motor Load:

Total Static Load:

Apparent Losses:

System Mismatch:

M"W

9.669

0.000

9.669

9.460

0.000

0.209

0.000

Mvar

5.353

0.000

5.353

4.763

0.000

0.590

MVA

11.052

0.000

11.052

10.591

% PF

87.49 Lagging

100.00 Lagging

87.49 Lagging

89.32 Lagging

0.000

Number of Iterations: 3
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DC08010-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: I

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Conrig.: IF W/O DG
Study Case: LF

Case 5 - Load Flow Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

BRANCH LOADING Summanr Report

Transformer
CKTIBranch Cable& Reaclor

Amnpacity Loading Capability Loading (input) Loading (output)

ID Type (Amp) Amp % (MVA) MVA % MVA %

XTF-5052 Transformer 7.500 5.597 74.6 5.433 72.4

XTF31-ES 3WXFMRp 40.000 5.228 13.1

3W XFMRs 20.000 0.000 0.0

3WXFMRt 20.000 5.180 25.9

* Indicates a branch with operating load exceeding the branch capability



*Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 2

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: LF

Case 5- Load Flow Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

BRANCH LOSSES Summary Report

p % .Vd
CKT /Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage %Drop

ID MW Mvar MW Mvar kW Kvar From To. in Vmag.

13.8 kV Cable 4.988 2.871 -4.878 -2.745 110.6 126.3 95.7 97.2 2.63

PMP A Cable -0.811 -0.341 0.811 0.341 0.3 0.2 94.0 94.0 0.03

7.2 kV Cable -4.840 -2.419 4.856 2.437 15.5 17.7 94.0 94.4 0.38

XTF-5052 4.878 2.745 -4.856 -2.437 21.6 307.8 97.2 94.4 2.84

XTF3I-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 -2.344 100.0 99.1 0.91

153.9 544.1



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer- Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

* Page: 3

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 5 - Load Flow Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

EQUIPMENT CABLE AND HEATER LOSSES Summary Report

% Voltage

Cable/ileater Connection Losses Teraiinal on % Vd % V

ID Bus ID Load ID Load Type kW kvar Bus Bus kV Load kV Operating Starting



'Project: VCSNS Ahteate Power Source ETAP PowerStation Page: 4

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-20-2004

Contract: 53701789 SN: 87PARSONS

Engineer Scott E. Herb Study Case: L Revision: Base

Filename: VCS Config.: LF W/O DG

Case 5 - Load Flow Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

Alert Surmmarv Report

% Alert Settipgi

Critical Marginal
L~oadin2

Bus 102.5 93.8

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer 100.0 95.0

Protective Device 100.0 95.0

Bus Voltage

OverVoltage 105.0 102.0

UnderVoltage 93.8 95.0

Generator Excitation

OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Marminal Report

ID Device Type Rating Unit Calculated %Mag. Condition

Bus XSWIDAI Bus 7.200 kV 6.770 94.0 UnderVoltage

Bus XSWIDA2 Bus 7.200 kV 6.770 94.0 UnderVoltage

Bus XWSI'EA Bus 7.200 kV 6.770 94.0 UnderVoltage

PMP A Bus Bus 7.200 kV 6.767 94.0 UnderVoltage

XSW I EA Bus 7.200 kV 6.770 94.0 UnderVoltage

XSWIDX-ES Bus 7.200. kV 6.770 94.0 UnderVoltage

XTF-5052 X Bus 7.200 kV 6.797 94.4 " UnderVoltage

XWS IDA Bus 7.200 kV 6.770 94.0 UnderVoltage



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

5

10-20-2004

87PARSONS

Base

LF W/O DG

Case 5 - Load Flow Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:

Apparent Losses:

System Mismatch:

MMW

9.614

0.000

9.614

9.460

0.000

0.154

0.000

Mvar

5.307

0.000

5.307

4.763

0.000

0.544

MVA

10.981

0.000

10.981

10.591

% PF

87.55 Lagging

100.00 Lagging

87.55 Lagging

89.32 Lagging

0.000

Number of Iterations: 3
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DCO8OIO-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer.. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

I

10-20-2004

87PARSONS

Base

LF W/O DG

Case 6 - Load Flow Analysis, LTC XFMR near VC Summer, 13.2 kV at Parr Hydro

BRANCH LOADING Summarv Renort

Transrormer
CKTI Branch Cable & Reactor

Ampacity Loading Loading (input) Loading (output)

ID Type (Amp) Amp % (MVA) MVA % MVA %

XTF-5052 Transformer 7.500 5.597 74.6 5.433 72.4

XTF3 I-ES 3WXFMRp 40.000 5.228 13.1

3WXF"MR s 20.000 0.000 0.0

3W XFMR t 20.000 5.180 25.9

'* Indicates a branch with operating load exceeding the branch capability



Prjojct: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Hierb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: .2

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.:. LF W/O DO

Case 6 - Load Flow Analysis, LTC XFMR near VC Summer, 13.2 kV at Parr H-ydro

BRANCH LOSSES Summary Report

Vd
CKT I Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage % Drop

ID MW Mvar MW Mvar kW Kvar From To in Vmag

13.8 kV Cable 4.988 2.871 -4.878 -2.745 110.6 126.3 95.7 97.2 2.63

PMP A Cable .0.811 -0.341 0.811 0.341 0.3 0.2 94.0 94.0 0.03

7.2 kV Cable -4.840 .2.419 4.856 2.437 15.5 17.7 94.0 94.4 0.38

X'TF-5052 4.878 2.745 -4.856 -2.437 • 21.6 307.8 97.2 94.4 2.84

XTF3I -ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 .2.344 100.0 99.1 0.91

153.9 544.1



. I

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

* Page: .3

Date: . 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 6 - Load Flow Analysis, LTC XFMR near VC Summer, 13.2 kV at Parr Hydro

EoUIPMENT CABLE AND llEATER LOSSES Summanr Report

% Voltage

Cableflleater Connection Losses Terminal on %Vd

ID Bus ID Load ID Load Type kW kvar Bus Bus kV Load kV Operating Starting



Project: VCSNS Alternate Power Source ETAP PowerStation Page: 4

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-20-2004

Contract: 53701789 SN: 87PARSONS

Engineer- Scott E. Herb Study Case: LF Revision: Base

Filename: VCS Config.: IF W/O DG

Case 6 - Load Flow Analysis, LTC XFMR near VC Summer, 13.2 kV at Parr Hydro

Alert Summary Report

% Alert Settings

Critical Marginal
Loading

Bus 102.5 93.8

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer 100.0 95.0

Protective Device 100.0 95.0

Bus Voltage

OverVoltage 105.0 102.0

UnderVoltage. 93.8 95.0

Generator Excitation

OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Marginal Report

ID Device Type Rating Unit Calculated %Mag. Condition

Bus XSWIDA] Bus 7.200 kV 6.770 94.0 UnderVoltage

Bus XSWIDA2 Bus 7.200 kV 6.770 94.0 UnderVoltage

Bus XWS 1EA Bus 7.200 kV 6.770 94.0 UnderVoltage

PMP A Bus Bus 7.200 kV 6.767 94.0 UnderVoltage

XSW lEA Bus 7.200 kV 6.770 94.0 UnderVoltage

XSWIDX-ES Bus 7.200 WV 6.770 94.0 UnderVoltage

XTF-5052 X Bus 7.200 kV 6.797 94.4 UnderVoltage

XWS IDA Bus 7.200 kV 6.770 94.0 UnderVoltage



Project: 'VCSNS Alternate Power Source

Laocation: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

5

10-20-2004

87PARSONS

Base

LF W/O DG

Case 6 - Load Flow Analysis, LTC XFMR near VC Summer, 13.2 kV at Parr Ilydro

SUMMARY OF TOTAL GENERATION. I,OADING & DEMAND

Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:.

Total Static Load:

Apparent Losses:

System Mismatch:

r*fMl

9.614

.0.000

9.614

9.460

0.000

0.154

Mvar

5.307

0.000

5.307

4.763

0.000

0.544

MVA

10.981

0.000

10.981

10.591

% PF

87.55 Lagging

100.00 Lagging

87.55 Lagging

89.32 Lagging

0.000 0.000

Number of Iterations: 3
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DCO81O-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineern Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

l

10-20-2004

87PARSONS

Base

LF W/O DG

Case 7 - Load Flow Aýalysis, XFMR near Parr Hydro, 13.2 kV at Parr Hydro

BRANCII LOADING Summary Report

CKFI Branch

ID

XTF-5052

XTFl31-ES

Transformer
Cable & Reactor

Anpaciy Loading Capability Loading (input) Loaaing (output)

Type (Amp) Amp % (MVA) MVA % MVA %

Transformer 7.500 5.859 78.1 5.684 75.8

3WXFMRp 40.000 5.228 13.1

3W XFMR s 20.000 0.000 0.0

3W XFMR t 20.000 5.180 25.9

Indicates a branch with operating load exceeding the branch capability



Project: VCSNS Alternate Power Source

Location: V.C SummerNuclearPower Plant

Contract: 53701789

Engineer- Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: 2

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 7 - Load Flow Analysis, XFMR near Parr Hydro, 13.2 kV at Parr Hlydro

BRANCH LOSSES Summary Report

Vd
CKT /Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage. % Drop

ID MW MWar MW Mvar kW Kyar From To in Vmag

13.8 kV Cable 5.066 2.972 -5.056 -2.961 9.6 11.0 95.7 99.8 0.23

PMP A Cable -0.811 -0.341 0.811 0.341 0.3 0.2 92.1 92.1 0.04

7.2 kV Cable -4.840 -2.419 5.034 2.640 193.5 221.0 92.1 96.8 4.65

XTF-5052 5.056 2.961 -5.034 -2.640 22.5 320.6 99.8 96.8 2.98

XTF3 I-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 -2.344 100.0 99.1 0.91

231.8 644.8



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page:

Date:

SN:

Revision:

Config.:

3

10-20-2004

87PARSONS

Base

LF W/O DG
Study Case: LF

Case 7 -Load Flow Analysis, XFMR near Parr Hydro, 13.2 kV at Parr Hlydro

EOUIPMENT CABLE AND HEATER LOSSES Summanr Report

% Voltage

Cable/lHeater Connection Losses enninal on %Vd % Vt

ID os ID Load ID Load Type kW kvar Bus Bus kV Load kV Operating Startfig
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Project: VCSNS Alternate Power Source ETAP PowerStation Page: .4

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: .10-20-2004

Contract: 53701789 SN: 87PARSONS

Engineer. Scott E. Herb Study Case: LF Revision: Base

Filename: VCS Config.: LF W/O DG

Case 7 - Load Flow Analysis, XFMR near Parr Hydro, 13.2 kV at Parr Hydro

Aler|t Summary Report

% Alert Settings
Critical Marginal

Loadin2

Bus 102.5 93.8

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer 100.0 95.0

Protective Device 100.0 95.0

Bus 'Voltae

OverVoltage 105.0 102.0

UnderVoltage 93.8 95.0

Generator Excitation

OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Critical Report

ID Device Type Rating Unit Calculated %Mag. Condition

Bus XSWIDAI Bus 7.200 kV 6.634 92.1 UnderVoltage

Bus XSWI DA2 Bus 7.200 kV 6.634 92.1 UnderVoltage

Bus XWS 1EA Bus 7.200 kV 6.634 92.1 UnderVoltage

PMP A Bus Bus 7.200 kV 6.631 92.1 UnderVoltage

XSW 1EA Bus *7.200 kV 6.634 92.1 UnderVoltage

XSWIDX-ES Bus 7.200 kV 6.634 92.1 UnderVoltagp

XWS IDA Bus 7.200 kV 6.634 92.1 UnderVoltage



-Project: .VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

5

10-20-2004

87PARSONS

Base

LF W/O DO

Case 7 -Load Flow Analysis, XFMR near Parr Hydro, 13.2 kV at Parr Hydro,

CEPNFRATION. 1OAD!Nr P, DWM ANt)SIIMMARy OF TOTAl

Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:

Apparent Losses:

System Mismatch:

9.692

0.000

9.692

9.460

0.000

0-232

Mvar

5A08

0.000

5A08

4.763

0.000

0.645

MVA

11.098

0.000

11.098

10.591

% PF

87.33 Lagging

100.00 Lagging

87.33 Lagging

89.32 Lagging

0.000 0.000

Number of Iterations: 3
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DC08010-025 Rev. 0

Project

Location:

Contract:

Engineer.

Filename:

* VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

5370'1789

Scott E. Herb

vCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: I

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 8 - Load Flow Analysis, LTC XFMR near Par Hydro, 13.2 kV at Parr Hydro

BRANCll LOADING Summary Report

CKT / Branch Cable & Reactor

Ampacity Loading Capability
ID Type (Amp) Amp % (MVA)

XTF-5052 Transformer 7.500

XTF31-ES 3WXXFMRp 40.000

Transformer

Loading (input) Loaaling (output)

MVA. % MVA %

5.847 78.0 5.673 75.6

5.228 13.1

3WXFMRs

3WXFMRt

20.000 0.000 0.0

20.000 5.180 25.9

* Indicates a branch with operating load exceeding the branch capability
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page:. 2

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: IF W/O DG
Study Case: LF

Case 8 - Load Flow Analysis, LTC XFMR near Parr Hydro, 13.2 kV at Parr Hydro

BRANCH LOSSES Summary Report

Vd
CKT /Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage % Drop

ID MW MWar MW Mvar kW Kvar From To in Vmag

13.8 kV Cable 5.058 2.961 -5.048 -2.950 9.6 10.9 95.7 99.8 0.23
PMP A Cable -0.811 -0.341 0.811 0.341 0.3 0.2 94.0 94.1 0.03

7.2 kV Cable -4.840 -2.419 5.026 2.631 185.7 212.1 94.1 98.6 4.55

XTF-5052 5.048 2.950 -5.026 -2.631 22.4 319.3 99.8 98.6 1.16
XTM3 I-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 -2.344 100.0 99.1 0.91

223.9 634.5



*Project VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: -VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

3

10-20-2004

87PARSONS

Base

LF W/O DG

Case 8 - Load Flow Analysis, LTC XFMR near Parr Hydro, 13.2 kV at Parr Hydro

EQUIPMENT CABLE AND HEATER I.OSSES Summary Report

W 1% Voltage

Cable/Heater Connection Losses Terminal on %Vd %Vst

ID Bus ID Load ID Load Type kW kvar Bus Bus kV Load kV Operating Starting



Project: - VCSNS Alternate Power Source ETAP PowerStation Page: .4

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-20-2004

Contract: 53701789 SN: 87PARSONS

Engineer:. Scott E. Herb Study Case: LF Revision: Base

Filename: VCS Config.: LF W/O DG

Case 8 - Load Flow Analysis, LTC XFMR near Parr Hydro, 13.2 kV at Parr Hydro

Alert Summary Report

% Alert Settings

Critical Marginal
Loading

Bus 102.5 93.8

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer 100.0 95.0

Piotective Device 100.0 95.0

Bus Voltage

OverVoltage 105.0 102.0

UnderVoltage 93.8 95.0

Generator Excitation

OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Marginal Report

ID Device Type Rating Unit Calculated %"Mag. Condition

Bus XSWIDAI Bus 7.200 kV 6.772 94.1 UnderVoltage

Bus XSWI DA2 Bus 7.200 kV 6.772 94.1 UnderVoltage

Bus XWSI EA Bus 7.200 kV 6.772 94.1 UnderVoltage

PMP A Bus Bus 7.200 kV 6.769 94.0 UnderVoltage

XSW lEA Bus 7.200 kV . " 6.772 94.1 UnderVoltage

XSWIDX-ES Bus 7.200 kV 6.772 94.1 UnderVoltage

XWS IDA Bus 7.200 kV 6.772:. 94.1 UnderVoltage



"Project: . VCSNS Alternate Power Source

* Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

5

10-20-2004

87PARSONS

Base

IF W/O DG

Case 8 - Load Flow Analysis, LTC XFMR near Parr Hydro, 132 kV at Parr Hydro

SUMMARY OF TOTAl, GENERATION. LOADING & DEMAND

MW Mvar MVA

9.684 5.397 11.086Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:

Apparent Losses:

System Mismatch:

0.000 0.000 0.000

% PF

87.35 Lagging

100.00 Lagging

87.35 Lagging

89.32 Lagging

9.684 5.397 11.086

9.460 4.763 10.591

0.000

0.224

0.000

0.000

0.634

0.000

Number of Iterations: 2
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DC08010-025 Rev. 0

Project:

Location:

Contract:

Engineer.

Filename:

VCSNS Alteinate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E. Herb

vCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page: 1

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case IA - Motor Starting Analysis, XFMR near VC Summer

LOAD FLOW REPORT 0 T - 0.00-

Bus Voltage Generation Motor Load Static Load

ID kV % Mag. Ang. MW MWar MW Mvar MW Mvar

Load Flow XFMR

ID MW Mvar Amp %PF %Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

Bs XSWIDA1

Bus XSWIDA2

Bus XSWIDBI

Bus XSWIDB2.

Bus XSWI EB

Bus XWSIEA

* Parr ESF line

* Parr Hydro

PMP A Bus

XPP39C-SW

XSW 1DB

XSWIDX.ES

XSW lEA

XSW IEB

"*XTF31H

XTF-5052 H

XTF-5052 X

XWS IDA

7.200 99.804

7.200 99.804

7.200 .99.091

7.200 99.091

7.200 99.091

7.200 99.804

115.000 100.000

13.800 100.000

-2.5

-2.5

-0.9

-0.9

-0.9

-2.5

0.0

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.45

1.59

0.39

1.44

0.10

0.08

0

0

0.29

-0.76

0.26

0.70

0.06

0.05

0

0

0

0

0

0

0

0

.0
0

0

0

0

0

0

0

0

0

XTF 31H

3WXfinrBus-i

XWS IDA

XWS IDA

XSW I DB

XSW IDB

XSW I EB

XSW lEA

115kV Parr ESF

XTF-5052 H

Parr Ilydro 13.8 kV Bus

7.200 99.804 -2.5 0 0 0 0 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWI DB2

19-TAP

7.200 99.804 -2.5 0 0 0 0 0 0 XTF1-5052 X

XWS IDA

7.20 0 99.804 -2.5 0 0 0.60 0.25 0 0 XWS IDA

Bus XWSIEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0 23OkVESF

3WXfmrBus-I

19-TAP

13.800 97.921 -0.4 0 0 0 0 0 0 Parrltydro

XTF-5052 X

7.200 100.105 -2.4 0 0 0 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 99.804 -2.5 .0 0 1.31 0.73 0 0 PMP A Bus

XSWIDX-ES

XSW lEA

Bus XSWIDAi

Bus XSWIDA2

-4.62 -2.34

0.00 0.00

-0.45 -0.29

-1.59 -0.76

-0.39 -0.26

-1.44 -0.70

-0.10 -0.06

-0.08 -0.05

0.00 0.00

4.12 2.36

-4.12 -2.36

0.00 0.00

0.00 0.00

0.70 0.31

0.39 0.26

1.44 0.70

-4.62 -2.34

-4.03 -2.08

4.03 2.08

-0.68 -0.30

0.08 0.05

-0.70 -0.31

0.10 0.06

0.00 0.00

-4.63 -2.44

4.63 2.44

0.00 0.00

-4.05 -2.28

4.05 2.28

4.04 2.09

-4.04 -2.09

0.00 •0.00

-4.03 -2.08

0.68 0.30

0.45 0.29

1.59 0.76

419 89.18

0 0.00

43 84.28

142 90.25

38 82.64

129 89.89

9 84.31

8 86.95

0 0.00

199 86.78

199 86.78

0 0.00

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

364 88.87

364 88.87

60 91.59

8 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

199 87.14

199 87.14

364 88.82

364 88.82

0 0.00

364 88.87

60 91.59

43 84.28

142 90.25
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Engineer.

Filename:
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ScottE. Berb
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Page:. 2

Date: 10-11-2004
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Revision: Base
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Case I A - Motor Starting Analysis, XFMR near VC Summner

LOAD FLOW REPORT ( T = 0.00-

Bus Voltage Generation Motor Load Static Lea~di Load Flow XFMR "

ID kV % Mag. Ang. MW Mvar MW Mvar MW MWar ID MW Mvar Amp % PF % Tap

3WXfznrBus-! 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF3111 0.00 0.00 0 0.00

IISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 ParrESFLi.ne 0.00 0.00 0 0.00

*23OkVE.SF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XrF31H 4.63 2.44 13 88.47

ParrHydro13.SkViBus 13.800 104.400 3.5 4.14 2.72 0 0 0 0 Parrllydro 4.14 2.72 199 83.57

. * Indicates a voltage regulated bus (voltage controlled or swing type machine connected to it)



Project: VCSNS Alternate Power Source ETAP PowerStation Page: 3

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-11-2004

Contract: 53701789 SN: 87PARSONS

Engineer:. Scott E.Herb Study Case: MS Revision: Base

Filename: VCS Config.: LF W/O DG

Case IA - Motor Starting Analysis, XFMR near VC Summer

LOAD FLOW REPORT (a) T 0.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV %Mag. AngM MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

19-TAP 7200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

XTF31H -4.62. -234 419 89.18

3WXfhmBus-1 0.00 0.00 0 0.00

BusXSWIDAI 7.200 82.782 -3.6 0 0 0.45 0.29 0 0 XWS IDA -0.45 -0.29 51 84.28

Bus XSWIDA2 7.200 82.782 -3.6 0 0 1.59 •0.76 0 0 XWS IDA -1.59 -0.76 171 90.25

BUXSWIDBI 7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSWIDB -0.39 -0.26 38 82.64

Bus XSWIDB2 7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB -1.44 -0.70 129 89.89

BUSXSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSWIEB -0.10 -0.06 9 84.31

Bw XWS IEA 7.200 82.782 -3.6 0 0 0.08 0.05 0 0 XSW IEA -0.08 -0.05 9 86.95

•ParrESFL.ine 115.000 100.000 0.0 0 0 0 0 0 0 IlSkVParrESF 0.00 0.00 0 0.00

Parr'Hydro 13.800 91.037 -0.9 0 0 0 0 0 0 XTF-5052 1: 5.00 7.07 398 57.72

Parr flydro 13.8 kV Bus -5.00 -7.07 398 57.72

PMPA Bus 7.200 '82.668 -3.5 0 0 0 0 0.59 3.86 XWS IDA -0.59 -3.86 379 15.23

XPP39C-SW 7.200 99.091 -0.9 0 "0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

XSW IDB 7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB 0.70 0.31 " 62 91.19

BusXSWIDBI 0.39 0.26 38 82.64

BusXSWIDB2 1.44 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

XSWIDX-ES 7.200 82.782 -3.6 0 0 0 0 0 0 XTF.5052 X -4.63 -5.94 730 61.46
XWS IDA 4.63 5.94 730 61.46

XSW IEA 7.200 82.782 -3.6 0 0 0.60 0.25 0 0 XWS IDA -0.68 -0.30 72 91.59

Bus XWS1EA 0.08 0.05 9 86.95

XSW IED 7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB -0.70 -0.31 62 91.19

Bus XSWIEB 0.10 0.06. 9 34.31

XPP39C-SW 0.00 0.00 0 0.00
•XTF31H 230.000 100.000 0.0 0 0 0 0 0 0 230kVESF -4.63 .2.44 13 88.48

3WXfhrBus-I 4.63 2.44 13 88.48

19-TAP 0.00 0.00 0 0.00

XT'F-5052 H 13.800 86.650 -0.6 0 0 •0 0 0 0 Parr Hydro -4.72 -6.76 398 57.29

XTF-5052 X 4.72 6.76 398 57.29

XTF-5052 X 7.200 83.429 -3.6 0 0 0 0 0 0 XSWIDX-ES 4.67 5.9.9 730 61.50

XTF-5052 11 -4.67 -5.99 730 61.50

XWS IDA 7.200 82.782 -3.6 0 0 1.31 0.73 0 0 PMPA Bus 0.60 .-3.87 379 15.39

XSWIDX-ES -4.63 -5.94 730 61.46

XSW lEA 0.68 0.30 72 91.59

Bus XSWIDAI 0.45 0.29 51 84.28

Bus XSWIDA2 1.59 0.76 171 90.25
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Case I A - Motor Starting Analysis. XFMR near VC Summer

LOAD FLOW REPORT na, T = 0.00+

Bus Voltage Generation Motor Load Static Und Load Flow XFMR

ID kV %Mag. Ang. MW MWar MW Meat" MW Mvar ID MW. Mvar Amp %PF %Tap

3WXfmrBus-1 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00 0 0.00

IISkVParrESF 115.000 100.000 "0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

D23OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 .0 XTF31H 4.63 2.44 13 88.47

Parr Hydrol3.8kVBus 13.800 104.400. 3.5 5.09 8.53 0 0 0 0 Parrilydro 5.09 8.53 398 51.23

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Filename:
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page: 5

Date: 10-11-2004
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Case IA - Motor Staiting Analysis, XFMR near VC Summer

LOAD FLOW REPORT (@ T 3.00+

Bus Voltage Generatlon Motor Load Static Loal
t

ID kV %Mag. Ang. MW Mvar MW MWar MW . ar

Load Flow XFMR

ID MW Mvar Amp % PF %Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

Bus XSWIDAI

Bus XSWIDA2

Bus XSWIDBI

Bus XSWIDB2

Bus XSWi EB

Bus XWSIEA

" Parr ESF Line

* Parr Hydro

PMP A Bus

* XPP39C-SW

*XSW I DB

XSWIDX-ES

XSW lEA

XSW IEB

*XTF31H

XTF-5052 H

XTF-5052 X

XWS IDA

XIT 3 11H

3WXfinrBus-1

7.200 97.763 -3.9 0 0 0.45 0.29 0 0 XWS IDA

7.200 97.763 -3.9 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0. 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB

7.200 97.763 -3.9 0 0 0.08 0.05 0 0 XSW lEA

115.000 100.000 0.0 0 0 0 0 0 0 lISkVParrESF

13.800 99.001 -0.8 0. 0 0 0 0 0 XTF-5052 11

Parr Hydro 13.8 kV Bus

7.200 97.730 -3.9 0 0 0.81 0.34 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWIDB2

19-TAP

7.200 97.763 -3.9 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 97.763 -3.9 0 0 0.60 0.25 0 0 XWS IDA

Bus XWS IEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0 230kVESF

3WXfmrBus-1

19-TAP

13.800 96.470 -1.3 0 0 0 0 0 0 Parr Hydro

XTIF-5052 X

7.200 98.128 -3.8 0 0 0 0 0 0 XSW1DX-ES

XTF-5052 H

7.200 97.763 -3.9 0 0 1.31 0.73 0 0 PMPABus

XSWIDX-ES

XSW lEA

Bus XSWJ DAI

Bus XSWIDA2

-4.62 -2.34

0.00 0.00

-0.45 -0.29

-1.59 -0.76

-0-39 -0.26

-1.44 -0.70

-0.10 , -0.06

-0.08 -0.05

0.00 0.00

4.98 2.84

-4.98 -2.84

-0.81 -0.34

0.00 0.00

0.70. 0.31

0.39 0.26

1.44 0.70

-4.62 -2.34

-4.84 -2.42

4.84 2.42

-0.68 -0.30

0.08 0.05

-0.70 -0.31

0.10 .0.06

0.00 0.00

-4.63 -2.44

. 4.63 2.44

0.00 0.00
A4.87 -2.72

4.87 2.72

4.85 2.44

-4.85 -2.44

0.81 0.34

-4.84 -2.42

0.68 0.30

0.45 0.29

1.59 0.76

419 89.18

0 0.00

43 84.28

145 90.25

38 82.64

129 89.89

9 84.31

8 86.95

0 0.00

242 86.88

242 86.88

72 92.20

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

444 89.45

444 89.45

61 91.59

8 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

242 87.33

242 87.33

444 89.38

444 89.38

72 92.20

444 89.45

61 91.59

43 84.28

145 90.25
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Case IA - Motor Statling Analysis, XFMR nearVC Summer

LOAD FLOW REPORT n Tf= 3.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV % Mag. Ang. MW MWar MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

3WXfmrBus-1 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00 0 0.00

I*ISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 ParrESFline 0.00 0.00 0 0.00

*230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTFt31tH 4.63 2.44 13 98.47

* Parr Hydro 13.8kV Bu 13.800 104.400 3.5 5.01 3.38 0 0 0 0 Parr Hydro 5.01 3.38 242 82.93

Indicates a voltage regulated bus ( voltage controlled oi swing type machine connected to it)
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789
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Filename: VCS
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Page: I
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SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case I A - Motor Starting Analysis, XFMR near VC Summer

Motor Acceleration

Induction Motor ID: CIIRG SI PMP A

Time Current % Terminal Voltage . % BUS
(Sec.) (% FLA) kVb Load kVb Bu Voltage kW kvar

0.000 53734 82.67 02.67 82.67 594.96 3861.54

0.040 102.32 97.73 97.73 97.73 810.96 340.56

0.080 102.32 97.73 97.73 97.73 810.96 340.56

0.120 102.32 97.73 97.73 97.73 810.96 340.56

0.160 102.32 97.73 97.73 97.73 810.96 340.56
0.200 102.32 97.73 97.73 97.73 810.96 340.56

0.240 102.32 97.73 97.73 97.73 810.96 340.56

0.280 102.32 97.73 97.73 97.73 010.96 340.56

0.320 102.32 97.73 97.73 97.73 810.96 340.56

0.360 102.32 97.73 97.73 97.73 810.96 340.56

0.400 102.32 97.73 97.73 97.73 810.96 340.56

'0.440 102.32 97.73 97.73 97.73 810.96 340.56

0.480 102.32 97.73 97.73 97.73 810.96 340.56

0.520 102.32 97.73 97.73 97.73 810.96 340.56

0.560 10232 97.73 97.73 97.73 810.96 340.56
0.600 102.32 97.73 97.73 97.73 810.96 340.56

0.640 102.32 97.73 97.73 97.73 810.96 340.56

0.680 102.32 97.73 97.73 97.73 810.96 340.56

0.720 102.32 97.73 97.73 97.73 810.96 340.56

0.760 102.32 97.73 97.73 97.73 810.96 340.56

0.800 10232 97.73 97.73 97.73 810.96 340.56

0.840 102.32 97.73. 97.73 97.73 810.96 340.56

0.880 102.32 97.73 97.73 97.73 810.96 340.56

0.920 102.32 97.73 97.73 97.73 810.96 340.56

0.960 102.32 97.73 97.73 97.73 810.96 340.56
1.000 102.32 97.73 97.73 97.73 810.96 340.56

1.040 102.32 97.73 97.73 97.73 810.96 340.56

1.080 102.32 97.73 97.73 97.73 810.96 .340.56

1.120 102.32 97.73 97.73 97.73 010.96 340.56

1.160 102.32 97.73 97.73 .97.73 810.96 340.56

1.200 102.32 97.73 97.73 97.73 810.96 340.56

1.240 102.32 97.73 97.73 -97.73 810.96 340.56

1.280 102.32 97.73 97.73 97.73 810.96 340.56

1320 102.32 97.73 97.73 97.73 810.96 340.56

1360 102.32 97.73 97.73 97.73 810.96 340.56

IAOO 10232 97.73 97.73 97.73 810.96 340.56

1.440 10232 97.73 97.73 97.73 810.96 340.56

.AS0 . 10232 97.73 -.97.73 97.73 810.96 340.56

1.520 102.32 97.73 97.73 97.73 810.96 340.56

1.560 102.32 97.73 97.73 •97.73 010.96 340.56

1.600 10232 97.73 97.73 97.73 810.96 340.56

1.640 10232 97.73 97.73 97.73 810.96 340.56

1.680 102.32 97.73 97.73 97.73 810.96 340.56

Time Current % Terminal Voltage % Bus
(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar

0.020 102.32 97.73 97.73 97.73 810.96 340.56

0.060 102.32 97.73 97.73 97.73 810.96 340.56

0.100 102.32 97.73 97.73 97.73 810.96 340.56

0.140 102.32 97.73 97.73 97.73 - 810.96 340.56

0.180 102.32 97.73 97.73 97.73 810.96 340.56
0.220 102.32 97.73 97.73 97.73 810.96 340.56

0.260 10232 97.73 97.73 97.73 810.96 340.56

0300 102.32 97.73 97.73 97.73 810.96 . 340.56

0.340 102.32 97.73 97.73 97.73 810.96 340.56

0380 102.32 97.73 97.73 97.73 810.96 340.56

0.420 102.32 .97.73 .97.73 97.73 810.96 340.56

0.460 102.32 97.73 97.73 97.73 810.96 340.56
0.500 10232 97.73 97.73 97.73 810.96 340.56

0.540 102.32 97.73 97.73 97.73 310.96 340.56

0.580 102.32 97.73 97.73 97.73 810.96 340.56

0.620. 102.32 97.73 97.73 97.73 810.96 340.56

0.660 102.32 97.73 97.73 97.73 810.96 340.56

0.700 102.32 97.73 97.73 97.73 810.96 340.56

0.740 . 102.32 97.73 97.73 97.73 810.96 340.56

0.780 102.32 97.73 97.73 97.73 810.96 340.56

0.820 102.32 97.73 97.73 97.73 810.96 340.56

0.860 102.32 97.73 97.73 97.73 810.96 340.56

0.900 102.32 97.73 97.73 97.73 810.96 340.56

0.940 102.32 97.73 97.73 97.73 810.96 340.56

0.980 102.32 97.73 97.73 97.73 810.96 340.56
1.020 102.32 97.73 97.73 97.73 810.96 340.56

1.060 10232 97.73 97.73. 97.73 810.96 340.56

1.100 .102.32 97.73 97.73 97.73. 810.96 340.56

1.140 10232 97.73 97.73 97.73 810.96 340.56

1:1.80 102.32 97.73 - 97.73 97.73 810.96 340.56

1.220 102.32 - 97.73 97.73 97.73 810.96 340.56

1.260 102.32 97.73 97.73 . 97.73 810.96 340.56

1300 102.32 97.73 97.73 97.73 810.96 340.56

1340 102.32 97.73 97.73 97.73 810.96 340.56

1380 102.32 97.73 97.73 97.73 810.96 340.56

1.420 10232 97.73 97.73 97.73 310.96 340.56

1.460 102.32 97.73 97.73 97.73 810.96 340.56

1.500 102.32 97.73 97.73 97.73 810.96 340.56

1.540 102.32 97.73 97.73 97.73 810.96 340.56

1.580 102.32 97.73 97.73 97.73 810.96 340.56

1.620 102.32 97.73 97.73 " 97.73 810.96 340.56

1.660 102.32 97.73 97.73 97.73 810.96 340.56

1.700 102.32 97.73 97.73 97.73 810.96 340.56



* roect: VCSNS Alternatc Power Source

L~ocation* V.C Summer Nuclear Power Plant

Contract: 53701789
Engineer~ Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C

Page: 2

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case I A -Motor Starting Analysis, XFMR near VC Summer

Indoeuton Motor ID: CHIRG SI PMP A

Time Current % Terminal Voltage % Bus

(Sem.) (% FLA) kVb Load kVb Bus Voltage kW kvar

1.720 10232 97.73 97.73 97.73 810.96 340.56

1.760 102.32 97.73 97.73 97.73 810.96 340.56

1.800 102.32 97.73 97.73 97.73 810.96 340.56

1.340 102.32 97.73 97.73 97.73 810.96 340.56

1.880 10232 97.73 97.73 97.73 810.96 340.56

1.920 102.32 97.73 97.73 97.73 810.96 340.56

1360 102.32 97.73 97.73 97.73 810.96 340.56

2.000 102.32 97.73 97.73 97.73 810.96 340.56

2.040 102.32 97.73 97.73 97.73 810.96 340.56

2.080 102.32 97.73. 97.73 97.73 810.96 340.56

"2.120 102.32 97.73 97.73 97.73 810.96 340.56

2.160 102.32 97.73 97.73 97.73 810.96 340.56

2.200 .102.32 97.73 97.73 97.73 810.96 340.56

2.240 102.32 97.73 97.73 97.73 810.96 340.56

2.280 102.32 97.73 97.73 97.73 810,96 340.56

2.320 102.32 97.73 97.73 97.73 810.96 340.56

2.360 102.32 97.73 97.73 97.73 810.96 340.56

2A.00 102.32 97.73 97.73 97.73 810.96 340.56

2.440 102.32 97.73 97.73 97.73 810.96 340.56

2A80 :10232 97.73 97.73 97.73 810.96 340.56

25S20 102.32 97.73 97.73 97.73 810.96 340.56

2.560 102.32 97.73 97.73 97.73 810.96 340.56

2.600 102.32 97.73 97.73 "97.73 810.96 340.56

2.640 102.32 97.73 97.73 97.73 810.96 340.56

2.680 102.32 97.73 97.73 97.73 810.96 340.56

2.720 102.32 97.73 97.73 97.73 810.96 340.56

2.760 102.32 97.73 97.73 97.73 810.96 340.56

2.800 102.32 97.73 97.73 97.73 810.96 340.56

2.840 102.32 97.73 97.73 97.73 810.96 340.56

2.880 . 102.32 97.73 97.73 97.73 810.96 340.56

2-920 102.32 97.73 97.73 97.73 810.96 340.56

2.960 102.32 97.73 97.73 97.73 810.96 340.56

3.000 102.32 97.73 97.73 97.73 810.96 340.56

Time Current % Terminal Voltage % Bus

(See.) (% FLA) kVb Load kVb Bus Voltage kW kvar

740 " 0232 97.73 97.73 97.73 810.96 340.56

1.780 102.32 97.73 97.73 97.73 810.96 340.56

1.820 10232 97.73 97.73 97:73 810.96 340.56

1.860 10232 97.73 97.73 97.73 810.96 340.56

1.900 10232 97.73 97.73 97.73 810.96 340.56

1.940 102.32 97.73 97.73 97.73 810.96 340.56

1.980 102.32 97.73 97.73 97.73 810.96 340.56

2.020 102.32 97.73 97.73 97.73 810.96 340.56

2.060 102.32 97.73 97.73 97.73 810.96 340.66

2.100 102.32 97.73 97.73 97.73 810.96 340.56

2.140 102.32 97.73 97.73 97.73 810.96 340.56

2.180 102.32 97.73 97.73 97.73 810.96 340.56

2,220 102.32 97.73 97.73 97.73 810.96 340.56

2.260 102.32 97.73 97.73 97.73 810.96 340.56

2.300 102.32 97.73 97.73 97.73 810.96 340.56

2.340 10232 97.73 97.73 97.73 810.96 340.56

2.380 102.32 97.73 97.73 97.73 810.96 340.56

2A20 102.32 97.73 97.73 97.73 810.96 340.56

2.460 102.32 97.73 97.73 97.73 . 810.96 340.56

2.500 102.32 97.73 97.73 97.73 810.96 340.56

2.540 102.32 97.73 97.73 97.73 810.96 340.56

2.580 10232 97.73 97.73 97.73 810.96 340.56

2.620 10232 97.73 97.73 97.73 810.96 340.56

2.660 10232 97.73 97.73 97.73 820.96 340.56

2.700 102.32 97.73 97.73 97.73 810.96 340.56

2.740 102.32 97.73 97.73 97.73 810.96 340.56

2.780 102.32 97.73 97.73 97.73 810.96 340.56

2.820 102.32 97.73 97.73 97.73 810.96 340.56

2.860 10232 97.73 97.73 97.73 810.96 340.56

2.900 102.32 - 97.73 97.73 97.73 810.96 340.56

2.940 10232 97.73 . 97.73 97.73 810.96 340.56

2.980 10232 97.73 97.73 97.73 810.96 340.56

Generator and Power Grid Results

Power GrId lD. 115kV Parr ESF

TIme Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000 0.00 100.00 0.000 0.00 0000 0.00

0.040 . 0.00 100.00 0.000 0.000 0.000 0.00

0.080 0.00 100.00 0.00 0000 0.000 0.00

0.120 0.00 100.00 0.000 0.000 0.000 0.00

0.160 0.00 100.00 0.000 0.000 0.000 0.00

0.200 0.00 100.00 0.000 0.000 0.000 0.00

Time Current %Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.020 0.00 100.00 0.000 0.000 0.000 0.00

0.060 0.00 100.00 0.000 0.000 0.000 0.00

0.100 0.00 100.00 0.000 0.000 0.000 0.00

0.140 0.00 100.00 0.000 0000 0000 0.00

0.180 0.00 100.00 0.00 0000 0.000 0.00

0.220 0.00 100.00 0.000 0.000 0.000 0.00
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Case IA - Motor Starting Analysis, XFMR near VC Summer

Power Grid ID: lSkV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.240 0.00 100.00 0.000 0.000 0.000 0.00

0.280 0.00 200.00 0.000 0.000 0.000 0.00

0320 0.00 100.00 0.000 0.000 0.000 0.00

0360 0.00 100.00 0.000 0.000 0.000 0.00

0.400 0.00 100.00 0.000 000 0.000 0.00

0A40 0.00 100.00 0.000 0.000 0.000 0.00

OASO 0.00 100.00 0.000 0.000 0.000 0.00

0520 0.00 100.00 0.000 0.000 0.000 0.00

0.560 0.00 100.00 0.000 0.000 0.000 0.00
0.600 0.00 100.00 0.00o 0.000 0.000 0.00

0.6,40 0.00 100.00 0.000 0.000 0.000 0.00

0.680 0.00 100.00 0.000 0.000. 0.000 0.00

0.720 0.00 100.00 0.000 0.000 0.000 0.00

0.760 0.00 100.00 0.000 0.000 0.000 0.00

0.900 0.00 100.00 0.000 0.000 0.000 0.00

0.840 0.00 100.00 0.000 0.000 0.000 0.00

0.880 0.00 100.00 0.000 0.000 0.000 0.00

0.920 0.00 ,100.00 0.000 0.000 0.000 0.00

0.960 0.00 100.00 0.000 0.000 0.000 0.00

1.000

1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1360
1.400

1.440

IASO

1.520

1.560
1.600

1.640

1.680

1.720

1.760
1.800

1.840

1.880

1.920

0.00 100.00

0.00 .100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 200.00
0.00 100.00

0.00 100.00

0.00 100.00

0.00 200.00

0.000
0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000
0,000
"0.000

•0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000 0.000 0.00

0.000 0.000 0.00

0.000 0.000 0.00

0.000 0.000 0.00

0.000 000 0.00

0.000. 0.000 0.00

0.000 0.000 0.00

0.00o 0.000 0.00

0.000 0.000 0.00

0.000 0.000 0.00

0.000 0.000., 0.00

0.000 0.000 0.00

0.000 0.000 0.00

0.00o 0.000 0.00
0.000 0.000 0.00

0.000 0.000 0.00

00 O.00O0 0.00

0.000 0.000 0.00

0.000 0.000 0.00

0.000 0.000 0.00

0.000 0.000 0.00
0.000 0.000 0.00

0.000 0.000 0.00

0.000 0.000 0.00
0.000 0.000 0.00

0.000 0.000 0.00

0.000 0.000 0.00

Time Current '% Terminal
(Sec.) (% FLA) Voltage MW MWar MVA % PF

0.260 0.00 100.00 0.000 0.000 0.000 0.00

0300 0.00 100.00 0.000 0.000 0.000 0.00

0.340 0.00 100.00 0.000 0.000 0.000 0.00

0380 0.00 100.00 0.000 0.000 0.000 0.00

0.420 0.00 100.00 0.000 0.000 0.000 0.00

0.460 0.00 100.00 0.000 0.000 0.000 0.00

0.500 0.00 100.00 0.000 0.000 0.000 0.00

0.540 0.00 100.00 0.000 0.000 0.000 0.00

0.580 0.00 100.00 0.000 0.000 0.000 0.00

0.620 0.00 100.00 0.000 0.000 0.000 0.00

0.660 0.00 100.00 0.000 0.000 0.000 0.00

0.700 0.00 100.00 0.000 0.000 0.000 0.00

0.740 0.00. 100.00 .0.000 0.000 0.000 0.00

0.780 0.00 160.00 0.000 0.000 0.00o 0.00

-0.320 0.00 100.00 0.000 0.000 0.000 0.00

0.860 0.00 100.00 0.000 0.000 0.000 0.00

0N00 0.00 100.00 0.000 0.000 0.000 0.00

0.940 0.00 100.00 0.000 0.000 0.000 0.00

0.980 0.00 100.00 0.000 0.000 0.000 0.00

1.020 0.00 100.00 0.000 0.000 0.000 0.00

1.060 0.00 100.00 0.000 0.000 0.000 0.00

1.100 0.00 100.00 0.000 0.000 0.000 0.00

1.140 0.00 100.00 0.000 0.000 0.000 0.00

1.180 0.00 100.00 0.000 0.000 0.000 0.00

1.220 0.00 100.00 0.000 0.000 0.000 0.00

1.260 0.00 100.00 0.000 0.000 0.000 0.00

1300 0.00 100.00 0.000 0.000 0.000 0.00

1.340 0.00 100.00 0.000 0.000 0.000 0.00

1380 0.00 100.00 0.000 0.000 0.000 0.00

1.420 10.00 100.00 0.000 0.000 . 0.000 0.00

IA60 0.00 100.00" 0.000 0.000 0.000 0.00

1.500 0.00 100.00 0.000 0.000 0.000 0.00

1.540 0.00 100.00 0.000 0.000 0.000 0.00

1.580 0.00 100.00 0.000 0.000 0.000 0.00

1.620 0.00 100.00 0.000 0.000 0.000 0.00

1.660 0.00 100.00 0.000 0.000 0.000 0.00

1.700 0.00 100.00 0.00 0000 0.000 0.00

1.740 0.00 100.00 0.000 0.000 0.000 0.00

1.780 0.00 100.00 0.000 0.000 0.000 0.00

1.820 0.00 100.00 0.000 0.000 0.000 0.00

1.860 0.00 100.00 0.000 0.000 0.000 0.00

1.900 0.00 100.00 0.000 0.000 0.000 0.00

1.940 0.00 100.00 0.000 0.000, 0.000 0.00

1.980 0.00. 100.00 0.000 0.000 0.000 0.00

2.020 0.00 100.00 0.000 0.000 0.000 0.00

2.060 0.00 100.00 0.000 0.000 0.000 0.00

1.960 0.00 200.00 0.000

2.000 0.00 200.00 0.000

2.040 0.00 100.00 0.000
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Case IA - Motor Starting Analysis, XFMR near VC Summer

Power GrId ID: llSkV ParrESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW MWar MVA % IPF

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2.360

2.400

2A40

2.480

2.520

2.560'

2.600

2.640

2.680

2.720

2.760

2.800

2.840

2-880

2.920

2.960

3.000

0.00 100.00 0.000 0.000
0.00 IO.00 0.000 0.000
0.00 100.00 0.000 0.000
0.00 100.00 0.000 0.000
0.00 200.00 0.000 0.000
0.00 .100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000
0.00 100.00 0.000

0.00 100.00 0.000
0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 O.000
0.00 100.00 0.000
0.00 100.00 0.000
0.00 100.00 0.000
0.00 100.00 0.000
0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 •0.000
0.00 100.00 0.000

0.00 100.00 0.000

0.000

0.000

0.000

" 0.000
0.000
0.000

0.000
0.000
0.000

0.000

0.000

0.000
0.000

0.000

0.000
0.000
0.000
"0.00

0.00

0.000

0.000

0.000

0.000

o.o0o

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

2.100"'" 0.00 100.00 0.000 000 0.000 0.00

2.140 0.00 100.00 0.000 0.000 0.000 0.00

2.180 0.00 100.00 0.000 0.000 0.000 0.00

2.220 0.00 100.00 0.000 0.000 0.000 0.00

2.260 0.00 100.00 0.000 0.000 0.000 0.00

2.300 0.00 100.00 0.000 0.000 0.000 0.00

2.340 0.00 100.00 0.000 0.000 0.000 0.00

2.380 0.00 100.00 0.000 0.000 0.000 0.00

2.420 0.00 100.00 0.000 0.000 0.000 0.00..

2.460 0.00 100.00 0.000 0.000 0.000 0.00

2.500 0.00 100.00 0.000 0.000 0.000 0.00

2.540 0.00 1O0.00 0.000 0.000 0.000 0.00

2.580 0.00 100.00 0.000 0.000 0.000 0.00

2.620 0.00 100.00 0.000 0.000 0.000 0.00

2.660 0.00 100.00 0.000 0.000 0.000 0.00

2.700 0.00 100.00 0.000 0.000 0.000 0.00

2.740 0.00 100.00 0.000 " 0.000 0.000 0.00

2.780 0.00 100.00 0.000 0.000 0.000 0.00

2.820 0.00 100.00 0.000 0.000 . 0.000 0.00
2.860 0.00 100.00 0.000 0.000 0.000 0.00

2.900 0.00 100.00 0.000 0.000 0.000 0.00

2.940 0.00 100.00 0.000 0.000 0.000 0.00

2.980 0.00 100.00 0.000 0.000 0.000 0.00

Time Current % Terminal
(Sem.) (% FLA) Voltage MW MWar MVA % Pr

Power Grid ID: 230kV ESF

Time Curr•dt % Terminal
(Sec.) (% VIFLA) Voltage MW Mvar MVA % PF

0.000 5.23 100.00

0.040 5.23 100.00

0.080 5.23 100.00

0.120 5.23 100.00

0.160 5.23 300.00

0.200 5.23 100.00

0.240 '5.23 100.00

0.280 5.23 100.00

0.320 5.23 100.00

0.360 5.23 100.00

0A00 5.23 100.00

0.440 5.23 100.00
0A80 5.23 100.00

0.520 5.23 100.00

0.560 5.23 100.00

0.600 5.23 100.00

0.640 5.23 100.00

0.680 5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2.436

2.436

2.436

2.436

2.436

2.436

2A36

2.436

2.436

2.436

2.436

2.436

2.436

2.436.

2.436

2.436

2.436

2.436

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

0.020

0.060

0.100

0.140

0.180

0.220

0.260

0.300

0.340

0.380

0.420

0.460

0.500

0.540

0.580

0.620

0.660

0.700

5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00
5.23. 100.00

5.23 100.00

5.23 100.00

5.23 100.00

•S.23 100.00

5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4,626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2.436

2.436
-2.436

2.436

2.436.

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

5.228 88.48

5.228 S8B8

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 5

Date: 10-11-2004

SN. 97PARSONS

Revision: Base

Config.: IF W/O DG
Study Case: MS

Case IA - Motor Starting Analysis, XFMR near VC Summer

Power Grid ID: 230kV ESF

Time Current % Terminal
(Sec.) (% FLA). Voltage MW MWar MVA %PF

0.720 5.23 100.00 4.626 2.436 5.228 88.48

0.760 5.23 100.00 4.626 2.436 5.228 88.48

0.800 5.23 100.00 4.626 2A36 5.228 88A8

0.840 5.23 I00.00 4.626 2.436 5.228 88.48

0,880 5.23 100.00 4.626 2.436 5.228 88.48

0.920 5.23 100.00 '4.626 2.436 5.228 88.48

0.960 5.23 100.00 4.626 2.436 5.228 88.48

1.000 5.23 100.00 4.626 2A436 5.228 88.48

1.040 5.23 100.00 4.626 2.436 5.228 88.48

1.080 5.23 100.00 4.626 2.436 5.228 88.48

1.120 5.23 100.00 4.626 2A36 5.228 8&48

1.160 5.23. 100.00 4.626 2.436 5.228. 88.48

1.200 5.23 100.00 4.626 2.436 5.228 88.48

1.240 .5.23 100.00 4.626 • 2.436 5.228 88.48

1.280 5.23 100.00 4.626 2.436 5.228 88.48

1.320 5.23 100.00 4.626 2.436 5.228 88.48

1.360 5.23 100.00 4.626 2.436 5.228 88.48

IA00 5.23 100.00 4.626 2.436 5.228 88.48

IA40 5.23 200.00 4.626 2.436 5.228 88.48

IA80 5.23 100.00 4.626 2.436 .. 5.228 88.48

1520 5.23 100.00 4.626 2.436 5.228 88.48

1.560 5.23 100.00 4.626 2.436 5.228 88.48

.1.600 5.23 100.00 4.626 2.436 5.228 88.48

.1.640 5.23 100.00 • .4.626 2.436 5.228 88.48

1.680 5.23 100.00 4.626 2.436 5.228 88.48

1.720 5.23 100.00 4.626 2.436 5.228 88.48

1.760 5.23 100.00 4.626 2.436 5.228 88.48

Time Current % TerminalI
(See.) (% FLA) Voltage MW Mvar MVA % PF

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100
1.140

1.180

1.220

1.260

1.300

1.340

1380

1420

1.460

1.500

1.540

1.580

1.620

1.660

1.700

1.740

1L780

1.820

1.360

13900

1.940

1.980

2.020

2.060

2.100

2.140

2.180

2.220

2.260

2.300

2.340

2-380

2A20

2A60

2.500

2.540

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

-5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 10O.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

.4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2A436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.4

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.8

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228. 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 .5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

1.800
1.840

1.880

1S20
1.960
2.000
2.040
2.080

2.120

2.160
2.200

2.240
.2.280
2.320

2.360

2A00

2.440

2A80

2.520

5.23

5.23
5.23
5.23
5.23
5.23

5.23
5.23

5.23

5.23

5.23

5.23
5.23

5.23'

5.23

5.23
5.23

5.23

100.00

100.00

100.00

100.00

100.00
100.00
200.00

100.00

100.00
200.00
100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4,626

4.626

4.626

4.626

4.626

2A36 5.228 88.48

2A36. 5.228 88.48

2A36 5.228 . 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2A36 '5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88A8

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48



Project VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation Page: -6
4.7.6C Date: 10-11-2004

SN: 87PARSONS

Study Case: MS
Revision: Base

Config.: LF W/O DG

Case IA - Motor Starting Analysis, XFMR near VC Summer

Power Grid TID: 230kV ESF

Time Current % Terminal
(See.) (%FFLA) Voltage MW Mvar MVA % PF

2.560 5.23 100.00 4.626 2.436 5.228 88.48

2.600 5.23 100.00 4.626 2.436 5.228 88.48

2.640 5.23 100.00 4.626 2.436 5.228 88.48

2.680 5.23 100.00 4.626 2.436 5.228 88A8

2.720 5.23 100.00 4.626 2A36 5.228 88.48

2.760 5.23 100.00 4.626 2.436 5.228 88.48

2.800 5.23 100.00 4.626 2A36 5.228 88.48

2.840 5.23 100.00 . 4.626 2A36 5.228 88.48

2.880 5.23 100.00 4.626 2.436 5.228 88.48

2.920 5.23 100.00 4.626 2.436 5.228 88.48

2.960 5.23 100.00 4.626 2.436 5.228 88.48

3.000 5.23 100.00 4.626 2.436 5.228 88.48

Power Grid ID: Parr Hydro 13.8 kV Bus

Time Current % Terminal
(See.) (% FLA) Voltage " MW Mvar MVA % PF

Time Current % Terminal
(See.) F(% LA)- Voltage MW Mvar MVA % PF

-.- -.

2.580 5.23 100.00 4.626 2.436 5.228 88.48

2.620 5.23 100.00 4.626 2.436 5.228 88.48

2.660 5.23 100.00 4.626 2.436 . 5.228 88.48

2.700 5.23 100.00 4.626 2.436. 5.228 88.48

2.740 5.23 100.00 4.626 2.436 5.228 88.48

2.780 5.23 100.00 4.626 2.436 5.228 88.48

2.820 5.23 100.00 " 4.626 2.436 5.228 88.48

2.860 .5.23 100.00 4.626 2.436 5.228 88.48

2.900 5.23 100.00 4.626 2A36 5.228 88.48

2.940 5.23 100.00 4.626 2.436 5.228 88.48
2.980 5.23 100.00 4.626 2.436 5.228 88.48

Time Current % Terminal
(Sec.) (% F.A) Voltage MW Mvar MVA % PF

0.000

0.040

0.080

0.120

0.160

0.200

0.240

0280

0-320

0360

0.400
0.440

0.480

0.520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

9.52

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79
5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

91.04 5.001 7.074

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837.

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837
99.00 4.977 - 2.837

99.00 4.977 2.837

99.00 4.977 2.837.

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

99.00 4.977 2.837

8.663 57.72

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88
5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

0.020

0.060
,0.100

0.140

0.180

0.220

0.260

0.300

0.340

0.380

0A20
0.460

0.500

O.540

0.580

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

5.79
5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79
5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

99.00
99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

4.977
4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977
4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

4.977

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837
2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

2.837

.5.729 86.88
5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88
5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

.5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88

5.729 86.88



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. ferb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 7

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LFW/ODG
Study Case: MS

Case IA - Motor Starting Analysis, XFMR near VC Summer #

Power Grid ID: Parr Hiydro 13.8 kV Bus

Time Current % Terminal
(•ec.). (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

1.200

1.240

1.280

1.320

1.360

IAO0

.440

1.480

1.520

1.560

1.600

1.640

1.680

1.720

1.760

1.800

1.840

1.880

1.920

1.960

2.000

2.040

2.080

2.120

2.160
2.200

2.240

2.280

2.320

2.360

2A00

2.440

2.480

2.520

2.6%0

2.600

2.640

2.680

2.720

.2.760

2.800

2.840

2.880

2.920

2.960

3.000

3.79

5.79

5.79
5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

.5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

99.00

99.00

99.00

99.00

99.00

99.00

99.00

'99.00

99.00
.99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00
99.00
99.00

99.00

99.00

99.00

99.00

99.00
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2.500 5.79 99.00

2.540 5.79 99.00

2.520 5.79 99.00

2.620 5.79 99.00

2.660 5.79 99.00
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2.940 5.79 99.00
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Project: VCSNS Alternate Power Source ETAP PowerStation Page: 1
Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-11-2004

Contract: 53701789 SN: 87PARSONS

Engineer: Scott E. Herb Study Case: MS Revision: Base

Filename: VCS Config.: LF W/O DG

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

LOAD FLOW REPORT n, T 0.00-

Bus Voltage Generation Motor Load Static Loat I Load Flow XFMR

ID kV %Mag. Ang. MW MWar MW Mvar MW Mvar ID MW MWar Amp %PF %Tap

1 29-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

XTF31H -4.62 .•-2.34 419 89.18
3WXfnrBus-I 0.00 0.00 0 0.00

Bus XSWIDAI 7.200 98.352 -2.8 0 0 0.45 0.29 0 0 XWS IDA .0.45 -0.29 43 84.28

BusXSWIDA2 7.200 98.352 -2.8 0 0 1.59 0.76 0 0 XWS IDA -1.59 -0.76 144 90.25

BmXSWIDBI 7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSWIDB -0.39 -0.26 38 82,64

BUS XSWIDB2 7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB -1.44 -0.70 129 89.89

BusrXSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB -0.10 -0.06 9 84.31

Bus XWSIEA 7.200 98.352 -2.8 0 0 0.08 0.05 0 0 XSW lEA -0.08 -0.05 8 86.95

• Parr ESF Line 115.000 100.000 0.0 0 0 0 0 0 0 115kVParrESF 0.00 0.00 0 0.00
" ParrHydmr 13.800 100.000 0.0 0 0 0 0 0 0 XTF-5052H 4.17 2.42 202 86.49

Parr Hydro 13.8 kV Bus -4.17 -2.42 202 86.49

PMPA Bus 7.200 98.352 -2.8 0 0 0 0 0 0 XWS IDA 0.00 0.00 0 0.00

XPP39C-SW 7.200 99.091 -0.9 " 0 0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

XSWIDB 7.200 99.091 -0.9 0 0 2.10 1.07 . 0 0 XSW IEB 0.70 0.31 62 91.19

Bus XSWIDBI 0-39 0.26 38 82.64

Bus XSWIDB2 1.44 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

XSWIDX-ES 7.200 98.352 -2.8 0 0 0 0 0 0 XIT-5052 X -4.03 -2.08 370 88.87

XWS IDA 4.03 2.08 370 88.87

XSW IEA 7.200 98.352 -2.8 0 0 0.60 0.25 0 0 XWS IDA -0.68 -0.30 61 91.59

Bus XWSIEA 0.08 0.05 8 86.95

XSW IED 7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB -0.70 -0.31 62 91.19

Bus XSWIEB 0.10 0.06. 9 84.31

XPP39C-SW 0.00 0.00 0 0.00

•XTF31H 230.000 100.000 0.0 0 0 0 0 0 0 230kV ESF -4.63 -2.44 13. 88.48

3WXfirBus-i 4.63 2.44 13 88.48

19-TAP .0.00 0.00 0 0.00

XTF-5052 H 13.800 99.823 0.0 0 0 0 0 0 -. 0 Parr Hydro -4.16 -2.41 202 86.52

XTF-5052 X 4.16 2.41 202 86.52

XTF-5052X 7.200 102.014 -2.0 0 0 0 0 0 0 XSWIDX-ES 4.15 2.21 370 88.22

XTF-5052 H -4.15 -2.21 370 88.22

XWSIDA 7.200 98.352 -2.8 0 •. 0 1.31 0.73 0 0 PMPABus 0.00 0.00 0 0.00

XSWIDX-ES -4.03 -2.08 370 88.87

XSW lEA 0.68 0.30 61 91.59

Bus XSWIDAI 0.45 0.29 43 84.28

Bus XSWI DA2 1.59 0.76 144 90.25



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C

Study Case: MS

* Page: 2

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

LOAD FLOW REPORT Q T = 0.00-

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

3WXfmrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00. 0 0.00

IISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

•23OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF3111 4.63 2.44 13 88.47

ParrHydro 13.8 kVBus 13.800 104.504 3.6 4.19 2.79 0 0 0 0 Parr Hydro 4.19 2.79 202 83.22

* Indicates a voltage regulated bus (voltage controlled or swing type machine connected to it)



Project: VCSNS Alternate Power Source ETAP PowerStation Page: 3

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-11-2004

Contract: 53701789 SN: 87PARSONS

Engineer. Scott E. Herb Study Case: M Revision: Base

Filename: VCS Config.: LF W/O DO

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

LOAD FLOW REPORT 0, T = 0.00+

Bus Voltage Generation Motor Load Static L.Aid Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW MWar MW Mvar ID MW. Mvar Amp %PF %Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

XTF31H -4.62 -2.34 419 89.18

3WXfzirBus-1 0.00 0.00 0 0.00

BusXSWIDAI 7.200 80.095 -3.7 0 0 0.45 0.29 0 .0 XWS IDA -0.45 -0.29 53 84.28

BusXSWIDA2 7.200 80.095 -3.7 0 0 1.59 0.76 0 0 XWS IDA -1.59 -0.76 176 90.25

BusXSWIDBI 7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSWIDB -0.39 -0.26 38 82.64

BusXSWIDB2 7.200 99.091. -0.9 0 0 1.44 0.70 0 0 XSW IDB -1.44 -0.70 129 89.89

BusXSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB -0.10 -0.06 9 84.31'

BuiXWS1EA 7.200 80.095 -3.7 0 0 0.08 0.05 0 0 XSW IFA -0.08 -0.05 10 86.95

*ParrESFLine 115.000 100.000 0.0 0 0 0 0 0 0 IISkVPartESF 0.00 0.00 0 0.00

Parr Hydro 13.800 91.202 -1.0 . 0 0 0 0 0 0 XTF-5052 H 5.14 7.03 400 58.99

Parr Hydro 13.8 kV Bus -5.14 -7.03 400 58.99

PMP A Bus 7.200 79.984 -3.6 0 0 0 0 0.56 3.61 XWS IDA -0.56 -3.61 367 15.23

XPP39C-SW 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

XSW IDB 7.200 -99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB 0.70 0.31 62 91.19

Bus XSWIDBI 0.39 0.26 38 82.64

BusXSWIDB2 1.44 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

XSWIDX-ES 7.200 80.095 -3.7 0 0 0 0 0 0 XTF-5052 X -4.59 -5.70 733 62.76

XWS IDA 4.59 5.70 733 62.76

XSW lEA 7.200 80.095 -3.7 0 0 b.60 0.25 0 0 XWS IDA -0.68 -0.30 75 91.59

Bus XWS IEA 0.08 0.05 10 86.95

XSW IED 7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSWIDB. -0.70 -0.31 62 91.19

BusXSWIEB 0.10 0.06 9 84.31

XPP39C-SW 0.00 0.00 0 0.00

*XTF311 230.000 100.000 0.0 0 0 0 0 0 0 230kVESF -4.63 -2.44 13 88.48

3WXfinrBus-I 4.63 2.44 13 88.48

19-TAP 0.00. 0.00 0 0.00

XTF-5052 H 13.800 90.833 -1.0 0 0 0 0 0 0 Parr Hydro 45.12 -7.01 400 58.96

XTF-5052 X 5.12 7.01 400 58.96

XTF-5052 X 7.200 87.869 -3.9 0 0 0 0 0 0 XSWIDX-ES 5.06 6.23 733 63.04

XTF-5052 H -5.06 -6.23 733 63.04

XWS IDA 7.200 80.095 -3.7 0 0 1.31 0.73 0 0 PMPA Bus 0.56 3.62 367 15.39

XSWIDX-ES -4.59 -5.70 733 62.76

XSW lEA 0.68 0.30 75 91.59

"BusXSWIDAI 0.45 0.29 53 84.28

Bus XSWI DA2 1.59 0.76 176 90.25



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation

. 4.7.6C

Study Case: MS

Page: 4

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: UF W/O DG

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

LOAD FLOW REPORT on T = 0.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW Mvar- MW Mvar ID MW Mvar Amp %PF %Tap

3WXfinrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00 0 0.00

1ISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESP Line 0.00 0.00 0 0.00

*230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF31H 4.63 2.44 13 88.47

ParrnHydro 13.WkVBus 13.800 104.504 3.6 5.23 8.50 0 0 0 0 Parrflydro 5.23 8.50 400 52.38

Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)



Project: ' VCSNS Alternate Power'Source ETAP PowerStation P page: 5

Location: V.C Summer Nuclear Power Plant 4.76C Date: 10-11-2004

Contract: 53701789 SN: 87PARSONS

Engine'ro. Scott E. Herb StudyCase: MS Revision: Base

Filename: VCS Config.: LF W/O DG

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

LOAD FLOW REPORT ( T=3.00+

Bus Voltage Generation Motor Load Static Loald' Load Flow XFMR

ID kV. %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF %/Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

XTF31H -4.62 -2.34 419 89.18

3WXfnrBus-I 0.00 0.00 0 0.00

Bus XSWIDAI 7.200 95.889 -4A 0 0 0.45 0.29 0 0 XWS IDA -0.45 -0.29 44 84.28

Bus XSWIDA2 7.200 95.889 -4.4 0 0 1.59 "0.76 0 0 XWS IDA -1.59 -0.76 147 90.25

Bus XSWIDBI 7.200 99.091 -0.9 0. 0 039 0.26 0 0 XSWIDB I -0.39 -0.26 38 82.64

Bus XSWIDB2 7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB -1.44 -0.70 129 89.89

Bus XSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IED -0.10 -0.06 9 84.31

Bus XWSIEA 7.200 95.889 -4.4 0 0 0.08 0.05 0 0 XSW lEA -0.08 -0.05 8 86.95

" Part ESF Line 115.000 100.000 0.0 0 0 0 0 0 0 15kVParrESF 0.00 0.00 0 0.00

" Par, Hydro 13.800 98.935 -0.8 0 0 0 . 0 0 0 XTF-5052 H 5.05 2.93 247 86.50

Parr Hydro 13.8 kV Bus -5.05 -2.93 247 86.50

PMPA Bus 7.200 95.855 -4.4 0 0 0.81 0.34 0 0 XWS IDA -0.81 -0.34 74 92.20

XIP39c-sW 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

•XSW IDB 7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW I ED 0.70 0.31 62 91.19

Bus XSWIDBI 0.39 0.26 38 82.64

Bus XSWIDB2 1.44 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

XSWIDX.ES 7.200 95.889 -4.4 0 0 0 0 0 0 XTF-5052 X -4.84 -2.42 453 89.45

XWS IDA 4.84 2.42 453 89.45

XSW lEA 7.200 95.889 -4.4 0 0 0.60 0.25 0 0 XWS IDA -0.68 -0.30 62 91.59

Bus XWSIEA 0.08 -0.05 8 86.95

XSWIEB 7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSWIDB -0.70 -0.31 62 91.19

Bus XSWIEB 0.10 0.06 9 84.31

XPP39C-SW 0.00 0.00 0 0.00

*XTF311 230.000 100.000 0.0 0 0 0 0 0 0 23OkVESF -4.63 -2.44 13 88.48

3WXfxnrBus-I 4.63 2.44 13 88.48

19-TAP 0.00 0.00 0 0.00

XIF-5052H 13.800 98.719 -0.8 0 0 0 0 0 0 ParriHydro -5.04 -2.92 247 86.53

XTF-5052 X 5.04 2.92 247 86.53

XTF-5052 X 7.200 100.353 -3.3 0 0 0 0 0 0 XSWIDX-ES 5.02 2.62 453 88.63

XTF-5052 H' -5.02 -2.62 453 88.63

XWS IDA 7.200 95.889 -4.4 0 0 1.31 0.73 0 0 PMP A Bus 0.81 0.34 74 92.20

XSWIDX-ES -4.84 -2.42 453 89.45

XSW lEA 0.68 0.30 62 91.59

BusXSWIDAI 0.45 0.29 44 84.28

Bus XSWI DA2 1.59 0.76 147 90.25
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Project- VCSNS Altmate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page: 6

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

LOAD FLOW REPORT (a T =3.00+

Bus Voltae Generation Motor Load Static Load Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

3WXfmrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XIT 3111 0.00 0.00 0 0.00

" 1lSkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 ParrESFLine 0.00 0.00 0 0.00

S23OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF31H 4.63 2.44 13 88.47

" Parr Hydra 13.8kV Bus 13.800 104.504 3.6 5.08 3.49 0 0 0 0 Parr Hydra 5.08 3.49 247 82.44

0 Indicates a voltage regulated bus ( voltage controlled oi swing type machine connected to it)
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DCOSOIO-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer:. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: I

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Casc: MS

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

Motor Acceleration

Induction Motor ID: CIIRG SI PMP A

Time cu t % Terminal Voltage

(Sec.) (% FLA) kVb Load kVb Bus Voltage kW

0.000 519.90 79.98 79.98 79.98 556.95

0.040 104.32 95.85 95.85 95.85 810.96

0.080 104.32 95.85 95.85 95.85 810.96

0.120 104.32 95.85 95.85 95.85 810.96

0.160 104.32 95.85 95.85 95.85 810.96

0.200 104.32 95.85 95.85 95.85 810.96

0.240 104.32 95.85 95.85 95.85 810.96

0.280 104.32 95.85 95.85 95.85 810.96

0.320 104.32 95.85 95.85 95.85 810.96

0360 104.32 95.85 95.85 95.85 810.96

0.400 104.32 95.85 95.85 - 95.85 810.96

0.440 104.32 95.85 95.85 95.85 810.96

0.480 104.32 95.85 95.85 " 95.85 810.96

0.520 104.32 95.85 95.85 95.85 810.96

0.560 104.32 95.85 95.85 95.85 810.96

0.600 104.32 95.85 95.85 9j.85 810.96

0.640 104.32 95.85 95.85 95.85. 810.96

0.680 104.32 95.85 95.85 95.85 810.96

0.720 104.32 95.85 95.85 95.85 810.96

0.760 104.32 95.85 95.85 95.85 810.96

0.800 104.32 95.85 95.85 95.85 810.96

0.840 104.32 95.85 95.85 * 95.85 810.96

0.880 104.32 95.85 95.85 95.85 810.96

0.920 104.32 95.85 95.85 95.85 810.96

0.960 104.32 95.85 95.85 95.85 810.96

1.000 104.32 95.85 95.85 95.85 810.96

1.040 10432 95.85 95.85 95.85 810.96

1.080 104.32 95.85 95.85 95.85 810.96

1.120 104.32 95.85 95.85 95.85 810.96

1.160 104.32 95.85 95.85 95.85 810.96

1.200 104.32 95.85 95.85 95.85 810.96

1.240 104.32 95.85 95.85 95.85 810.96

1.280 10432 95.85 95.85 95.85 810.96

1320 10432 95.85 95.85 . 95.85 810.96

1.360 104.32 95.85 95.85 95.85 810.96

1.400 104.32 95.85 95.85 95.85 810.96

A.440 104.32 95.85 95.85 95.85 810.96

IS0 104.32 95.85 95.85 95.85 810.96

1.520 104.32 95.85 95.85 95.85. 810.96

1.560 104.32 95.85 95.85 95.85 810.96

1.600 104.32 95.85 95.85 95.85 810.96

1.640 104.32 95.85 95.85 95.85 810.96

1.680 104.32 95.85 95.85 95.85 810.96

kvar

3614.87

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

Tlme Current % Temiinal Voltage % no

(See.) (% FLA) kVb Load kVb Bus Voltage kW kvar

0.020 104-32 95.85 95.85 95.85 810.96 340.56

0.060 104.32 95.85 95.85 95.85 810.96 340.56

0.100 104.32 95.85 95.85 95.85 810.96 340.56

0.140 104.32 95.85 95.85 95.85 810.96 340.56

0.180 104.32 95.85 95.85 95.85 810.96 340.56

0.220 10432 95.85 95.85 95.85 810.96 340.56

0.260 10432 95.85 95.85 95.85 810.96 340.56

0300 104.32 95.85 95.85 95.85 810.96 340.56

0.340 104.32 95.85 95.85 95.85 810.96 340.56

0.380 104.32 95.85 95.85 95.85 810.96 340.56

0.420 10432 95.85 95.85 95.85 810.96 340.56

0.460 104-32 95.85 95.85 95.85 810.96 . 340.56

0.500 104.32 95.85 95.85 95.85 810.96 340.56

0.540 104.32 95.85 95.85 . 95.85 810.96 340.56

0.580 104.32 95.85 95.85 95.85 810.96 340.56

0.620 104.32 95.85 95.85 95.85 810.96 340.56

0.660 104.32 95.85 95.85 95.85 810.96 340.56

0.700 104.32 95.85 95.85 95.85 810.96 340.56

0.740 104.32 95.85 95.85 95.85 810.96 340.56

0.780 104.32 95.85 95.85 95.85 810.96 340.56

0.820 104.32 95.85 95.85 95.85 810.96 340.56

0.860 104.32 95.85 95.85 95.85 810.96 340.56

0.900 104.32 95.85 95.85 95.85 810.96 340.56

0.940 104.32 95.85 95.85 95.85 810.96 340.56

0.980 104.32 95.85 95.85 95.85 810.96 340.56

1.020 104.32 95.85 95.85 95.85 810.96 340.56

]1.060 104.32 95.85 95.85 95.85 810.96 340.56

1.100 104.32 95.85 95.85 95.85 810.96 340.56

1.140 :104.32 95.85 95.85 95.85 810.96 340.56

1.180 104.32 .. 95.85 95.85 95.85 810.96 340.56

1.220 104.32 95.85 95.85 95.85 810.96 340.56

1.260 104.32 95.85 95.85 95.85 810.96 340.56

1.300 104.32 95.85 95.85 95.85 810.96 340.56

1.340 104.32 95.85 95.85 . 95.85 810.96 340.56

1.380 104.32 95.85 95.85 95.85 810.96 340.56

IA20 104.32 95.85 95.85 95.85 810.96 340.56

IA60 104.32 95.85 95.85 95.85 810.96 340.56

1.500 104.32 95.85 95.85 95.85 810.96 340.56

1.540 104.32 95.85 95.85 95.85 810.96 340.56

1.580 104.32 95.85 95.85 95.85 810.96 340.56

1.620 104.32 95.85 95.85 95.85 810.96 340.56

1.660 104.32 95.85 95.85 95.85 810.96 340.56

1.700 104.32 95.85 95.85 95.85 810.96 340.56



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation
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Config.: LF W/O DG
Study Case: MS

Case 3A - Motor Starting Analysis, XFMR near Parr Hlydro

Induction Motor ID: CHIRG SI PMP A

Time c t % Terminal Voltage % Bus

(See.) (% FLA) kVb Load kVb Bus Voltage kW kvar
1720 104.32 95.85 95.85 95.85 810.96 340.56

1.760 104.32 95.85 95.85 95.85 810.96 340.56

1.700 104.32 95.85 95.85 95.85 810.96 340.56

1.840

1.480

1.920
1..•o
2.000

2.A40

2.080

2.120

2.160

2.200

2.240

2.280

2320

2360

2.400

2.440

2.480

2S20

2.560

2.600

2.640

2.680

2.720

2.760
2.800

2.840

2.880

2.920

2-960

3.000

104.32

104.32

104.32

104.32

104.32

104.32

104.32

10432

10432

104.32

104.32

104-32

104.32

104.32

104.32

104.32

104.32

104.32

104.32

104.32

104.32

104.32

104.32

104.32
104.32

104.32

104.32

104.32

.10432

104.32

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.8S

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85
95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85

95.85
95.85

95.85

95.85

95.85
.95.85

95.85

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

'95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56
95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

95.85 810.96 340.56

Time Currnt % Terminal Voltage % BUS
(Sec.) (% FLA) kVb Load kVb Bus Voltag kW

.740 . 10432 95.85 95.85 95.85 810.96

1.780 104.32 95.85 95.85 95.85 810.96

1.820 104.32 95.85 95.85 95.85 810.96

1.860 10432 95.85 95.85 95.85 810.96

1.900 104.32 95.85 95.85 95.85 810.96

1.940 104.32 95.85 95.85 95.85 810.96

1.980 104.32 95.85 95.85 95.85 810.96

2.020 104.32 95.85 95.85 95.85 810.96

2.060 104.32 95.85 . 95.85 95.85 . 810.96

2.100 10432 95.85 95.85 95.85 810.96

2.140 10432 95.85 95.85 95.85 810.96

2.180 104.32 95.85 95.85 95.85 810.96

2.220 10432 95.85 95.85 95.85 810.96

2.260 104.32 95.85 95.85 95.85 810.96

2300 10432 95.85 95.85 95.85 810.96

2.340 104.32 95.85 95.85 95.85 810.96

2380 104.32 95.85 95.85 95.85 810.96

2.420 104.32 95.85 95.85 95.85 810.96

12A60 104.32 95.85 95.85 95.85 810.96

2.500 104.32 95.85 95.85 95.85 810.96

2.540 104.32 95.85 95.85 95.85 810.96

2.580 104.32 95.85 95.85 95.85 810.96

2.620 10432 95.85 95.85 95.85 810.96

2.660 104.32 95.85 95.85 95.8S 810.96

2.700 104.32 95.85 95.85 95.85 810.96

2.740 104.32 95.85 95.85 95.85 810.96

2.780 104.32 95.85 95.85 95.85 810.96

2.820 104.32 95.85 95.85 95.85 310.96

2.860 104,32 95.85 95.85 95.85 810.96

2.900 10432 95.85 95.85 95.85 810.96

2.940 104.32 95.85 95.85 95.85 810.96

2.980 10432 95.85 95.85 . 95.85 810.96

kvar

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56
340.56

340.56

340.56

340.56

340.56

Generator and Power Grid Results

Power Grid ID: 115kV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000 0.00 10.00 0.000 0.00 0 000 0.00

0.040 0.00 100.00 0.000 0.000 0.000 0.00

0.080 0.00 100.00 0.000 0.000 0.000 0.00

0.120 0.00 100.00 0.000 0.000 0.000 0.00

0.160 0.00 100.00 0.000 0.000 0.000 0.00

0.200 0.00 100.00 0.000 0.000 0.000 0.00

Time Current % Terminal
(Sic.) (% FLA) Voltage ' MW Mvar MVA % PF

0.020 0.00 100.00 0.000 0.000 0000 0.00

0.060 0.00 100.00 0.000 0000 0000 000

0.100 0.00 100.00 0.000 0.000 0.000 0.00

0.140 0.00 100.00 0.000 0.000 0.000 0.00

0.180 0.00 100.00 0.000 0.000 0.000 0.00

0.220 0.00 100.00 0.000 0.000 0.000 0.00
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Case 3A - Motor Starting Analysis, XFNR near Parr Hydro

Power GridlD ID:15kV Parr ES6

Time- Currnt % Terninat
(Sec.) (% FIA) Voltage MW Mar MVA % PF

0.240

0.280

0320

0.360

0A00

0.440
0AS0

0.520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1360

IA00
1.440
IASO

1.520
1.560
1.600

1.640"

1.680

1.720

1.760

.1.800

1.840

1.880

1.920

1.960

2.000

2.040

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 •100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.o00

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 200.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 200.00 0.000

0.00 10o.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 I00.00 0.000

0.000 0.000
0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000
.0000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

. 0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000
* 0.000 0.000

0.000 0.000

.0.00)0 .0.000

0.000 0.000

0.000 0.000

0.000 0.000

0000O 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0000W

0000 0.000

0.000 0.000

0.000 0.000

0.000 0000O

0.000 0.000

0.000 0.000

0.000 0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00.

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Time Current % Terminal

(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.260 0.00 100.00 0.000 0.000 0.000 0.00

0300 0.00 100.00 0.000 0.000 0.000 0.00

0.340 "0.00 100.00 0.000 0.000 0.000 0.00

0380 0.00 100.00 0.000 0.000 0.000 0.00

0A20 0.00 100.00 0.000 0.000 0.000 0.00

0.460 0.00 100.00 0.000 0.000 0.000 0.00

0.500 0.00 100.00 0.000 0.000 0.000 0.00

0.540 0.00. 100.00 0.000 0.000 0.000 0.00

0.580 0.00 100.00 0.000 0.000 0.000 0.00

0.620 0.00 200.00 0.000 0.000 0.000 0.00

0.660 0.00 100.00" 0.000 0.000 0.000 0.00

0.700 0.00 100.00 0.000 0.000 0.000 0.00

0.740 0.00 100.00 .0.000 0.000 • 0.000 0.00

0.780 0.00 100.00 0.000 0.000 0.000 0.00

0.820 0.00 100.00 0.000 0.000 0.000 0.00

0.860 0.00 100.00 0.000 0.000 0.000 0.00

0.900 0.00 100.00 0,000 0.000 0.000 0.00

0.940 0.00 100.00 0.000 0.000 0.000 0.00

0.980 0.00 100.00 0.000 0.000 0.000 0.00

1.020 0.00 100.00 0.000 0.000 0.000 0.00

1.060 0.00 100.00 0.000 0.000 0.000 0.00

1.100 0.00 100.00 0.000 0.000 0.000 0.00

1.140 0.00 100.00 0.000 0.000 0.000 0.00

1.180 0.00 100.00 0.000 0.000 0.000 0.00

1.220 0.00 100.00 0.000 0.000 "0.000 0.00

1.260 0.00 100.00 0.000 0.000 0.000 0.00

1300 0.00 100.00 0.000 0.000 0.000 0.00

1.3.40 0.00 100.00 0.000 0.000 0.000 0.00

1380 0.00 100.00 0.000 .0.000 o.oo0 0.00

1.420 0.00 100.00 0.000 0.000 0.000 0.00

i.460 . 0.00 100.00 0.000 0.000 0.000 0.00

1.500 0.00 100.00 0.000 0.000 0.000 0.00

1.540 0.00 100.00 0.000 0.000 0.000 0.00

1.580 0.00 200.00 0.000 0.000 0.000 0.00

1.620 0.00 100.00 0.000 0.000 0.000 0.00

1.660 0.00 100.00 0.000 0.000 0.000 0.00

1.700 0.00 100.00 0.000 0.000 0.000 0.00

1.740 0.00 200.00 0.000 0.000 0.000 0.00

1.780 0.00 100.00 0.000 0.000 "0.000 0.00

1.820 0.00 100.00 0.000 0.000 0.000 0.00

1.860 0.00 100.00 0.000 0.000 0.000 0.00

1.900 0.00 100.00 0.000 0.000 0.000 0.00

1.940 0.00 100.00 0.000 0.000 0.000 0.00

1.980 0.00 .100.00 0.000 0.000 0.000 0.00

2.020 0.00 100.00 0.000 0.000 0.000 0.00

2.060 0.00 100.00 0.000 0.000 0.000 0.00
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Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

Power GridW 113 1kV Parr ESF

Mime Current % Terminal
(See.) (V. FIA) -Voltage MW MWar MVA % FF

2.080

2.120

2.160

2.200

2.240

2.280

2320

2.360

2.400
2.440

2A$0

2.520
2.560

2.600

2.640

2.680

2.720

2.760

2-800

2.840

2.980

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

.0.00 100.00

0.00 100.00

0.000 0.000
0.000 0.000

0.000 0.000

0.000 0.000
0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000

O.00O

0.000

0.000

0.000

O.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

Time Current % Terminal
(See.) , .% FLA) Voltage MW MWar MVA % PF

2.100 0.00 100.00 0.000 0.000 0.000 0.00

2.140 0.00 100.00 -0.000 0.000 0.000 0.00

2.180 0.00 100.00 0.000 0.000 0.000 0.00

2.220 0.00 100.00 0.000 0.000 0.000 0.00

2.260 0.00 100.00 0.000 0.000 0.000 0.00

2.300 0.00 100.00 0.000 0.000 0.000 0.00

2.340 0.00 100.00 0.000 0.000 0.000 0.00

2380 0.00 100.00 0.000 0.000 0.000 0.00

2A20 0.00 100.00 " 0.000 0.000 0.000 0.00,

2.460 0.00 100.00 0.000 0.000 0.000 0.00

2.500 0.00 100.00 0.000 0.000 0.000 0.00

2.540 0.00 . 100.00 0.000 0.000 0.000 0.00

2.580 0.00 100.00 0.000 .0.000 0.000 0.00

2.620 0.00 100.00 0.000 0.000 0,000 0.00

2.660 0.00 100.00 0.000 0.000 0.000 0.00

2.700 0.00 100.00 0.000 0.000 0.000 0.00

2.740 0.00 100.00 0.000 0.000 0.000 0.00

2.780 0.00 100.00 0.000 0.000 0.000 0.00

2.820 0.00 100.00 0.000 0.000 0.000 0.00

2.860 0.00 100.00 0.000 0.000 0.000 0.00

2.900 0.00 1 00.00 0.000 0.000 0.000 0.00

2.940 0.00 100.00 0.000 0.000 0.000 0.00

2.980 0.00 100.00 0.000 0.000 0.000 0.00

2.920 0.00 100.00 1 0.000 ,0.000

2.960 0.00 100.00 0.000 0.000

3.000 0.00. 100.00 0.000 0.000

Power Grid ID: 230kV ESF

Time Current % Terminal
(See) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW

0.000

0.040

0.080
.0.120

0.160

0.200

0.240

0.280

.0320

0.360

0.400

0.440

0.480

0.520

0.560

0.600

0.640

0.680

5.23 100.00 4.626

5.23 100.00 " 4.626

5.23 100.00 4.626

5.23 100.00 4.626
5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626
5.23 100.00 4.626

5.23 .100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5323 100.00 4.626

5.23 100.00 4.626

2A36

2.436
2A36
2.436

2.436

2.436

.2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48
5.228 88.48

5.228 - 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

0.020

0.060

0.100

0.140

0.180

0.220

0.260

0.300

0.340

0380

0.420

0.460

0.500

0.540

0.580

0.620

0.660

0.700

5.23 100.00 4.626

5.23 100.00 .4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

.5.23 100.00 4.626

5.23 100.00 4.626

5.23. 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626

Mvar MVA % PF

2.436 5.228 88.48
2A36 . 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 '5.228 88.48

2.436 5.228 88.48

2.436 • 5.228 88.48
2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48



Project VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filenamie- VCS

ETAP PowerStation

4.7.6C
Page: 5

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro

Power Grid ID. 230kV ESF

Time Current % Terminal
(Sec.) (% FLA). Voltage MW Mvar MVA %PF

0.720

0.760

0.800

0.840
'0.880

0.920
0.960.

1.000
1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1.360

1IA.00

1.440

1.480
1.520

!560

1.600

1.640

1.680

1.720

1.760
1.$00

1.840

1.880

1.920

.1.960

2.000

2.040

2.080

2.120

2.160

2.200

2.240

2.280.

* 2.320
2.360
2.400

2.440

2.480

2.520

5.23 100.00 4.626 2.436 5.228 8a.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 H8.48

5.23 100.00 4.626 2.436 5.228 88.48

-5.23 100.00 4.626 2.436 5.228 18.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 . 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

-5.23 100.00 4.626 2.436 5.228 81.48

5.23 100.00 4.626 2.436 5.228 88.41

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 18.48

5.23 '100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 '2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 . 5.221 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 .2.436 5.228. 88.48

5.23 100.00 4.626 2.436. 5.228 88.48

5.23 100.00 4.626 2.436 5:228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.221 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228. 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

Time Current % Terminal
(Sei.) (% FLA) Voltage MW Wvar MVA % PF

0.740 5.23 100.00 4.626 2.436 5.28 88.48

0.780 5.23 100.00 4.626 2.436 5.228 88.48

0.820 5.23 100.00 4.626 2.436 5.228 88.48

0.860 5.23 100.00 4.626 2.436 5.228 88.48

0.900 5.23 100.00 4.626 2.436 5.228 88.48

0.940 5.23 100.00 4.626 2.436 5.228 88.48

0.980 5.23 100.00 4.626 2.436 5.228 88.48

1.020 5.23 100.00 4.626 2.436 5.228 88.48

1.060 5.23 100.00 4.626 2.436 . 5.228 88.48.

1.100 5.23 100.00 4.626 2.436 5.228 88.48

1.140 5.23 100.00 4.626 2.436 5.228 88.48

1.180 5.23 100.00 4.626 2.436 5.228 88.48

1.220 5.23 100.00 4.626 2.436 5.228 88.48

1.260 5.23 100.00 4.626 2.436 5.228 88.48

1.300 5.23 100.00 4.626 2.436 5.228 88.48

1.340 5.23 100.00 4.626 2.436 5.228 88.48

1380 5.23 100.00 4.626 2.436 5.228 88.48

1.420 5.23 100.00 4.626 2.436 5.228 88.48
1. 60 5.23 100.00 4.626 2.436 5.228 88.48

1.500 5.23 100.00 4.626 2.436 5.228 88.48
1.540 5.23 100.00 4.626 2.436 5.228 88.48

1.580 5.23 100.00 4.626 2.436 5.228 88.48

1.620 5.23 100.00 4.626 2.436 5.228 88.48

1.660 5.23 100.00 4.626 2.436 5.228 88.48

1.700 5.23 100.00 4.626 2.436 5.228 88.48

1.740 5.23 100.00 4.626 2.436 5.228 88.48

1.780 5.23 100.00 4.626 2.436 5.228 88.48

1.720 .5.23 100.00 4.626 2.436 5.228 88.48

1.860 5.23 100.00 4.626 .2.436 5.228 81.48

1.900 5.23 100.00 4.626 2.436 5.228 88.41

1.940 5.23 100.00 4.626 2.436 5.228 88.48

1-980 5.23 100.00 4.626 2.436 5.228 88.48

2.020 5.23 100.00 4.626 2.436 5.228 88.48

2.060 5.23 100.00 4.626 2.436 5.228 88.48

2.100 5.23 100.00 4.626 2.436 5.228 88.48

2.140 5.23 100.00 4.626 2.436 5.228 88.48

* 2.180 5.23 100.00 4.626 2.436 5.228 88.48
2.220 5.23. 100.00 4.626 2.436 5.228 88.48

2.260 5.23 100.00 4.626 2.436 5.228 88.48

2.300 5.23 100.00 4.626 2.436 5.228 88.48

2.340 5.23 100.00 4.626 2.436 5.228 88.48

2380 5.23 100.00 4.626 2.436 5.228 88.48

2.320 5.23 *100.00 4.626 2.436 5.228 88.48
2.460 5.23 100.00 4.626 2.436 5.228 18.48

2.500 5.23 100.00 4.626 2.436 5.228 88.48

2.540 5.23 100.00 4.626 2.436 5.228 88.48



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 6

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: [F W/O Da
Study Case: MS

Case 3A - Motor Starting Analysis, XFMR near Parr Hydro I

Power Grid ID: 230kV ESF

lime' Current % Terminal
(Sec.) (% FLA) Voltage MW MWar MVA % PF

2.-60 5.23 100.00 4.626 2.436 5.228 88.48

2.600 5.23 100.00 4.626 2.436 5.228 88.48

2.640 5.23 100.00 4.626 2.436 5.228 88.48

2.680 5.23 100.00 4.626 2.436 5.228 88.48

2.720 5.23 100.00 4.626 2.436 5.228 88.48

2.760 5.23 100.00 4.626 2.436 5.228 88.48

2.100 5.23 100.00 4.626 2.436 5.228 88.48

2.840 5.23 100.00 4.626 2.436 5.228 88.48

2.880 5.23 100.00 4.626 2.436 5.228 88.48

2.920 5.23 100.00 4.626 2.436 5.228 88.48

2.960 5.23 100.00 4.626 2.436 5.228 88.48

3.000 5.23 100.00 4.626 2.436 5.228 88.48

Power Grid ID: Parr ilydro 13.8 kV Bus

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000 9.55 91.20 5.139 7.034 8.711 58.99

0.040 5.90 98.94 5.049 2.929 5.837 86.50

0.080 5.90 98.94 5.049 2.929 5.837 86.50

0.120 5.90 98.94 5.049 2.929 5.837 86.50

0.160 5.90 98.94 5.049 2.929 5.837 86.50

0.200 5.90 98.94 '5.049 2.929 5.837 86.50

0.240 5.90 98.94 5.049 2.929 5.837 86.50

0.280 5.90 98.94 5.049 2.929 5.837 86.50

0.320 5.90 98.94 5.049 2.929 5.837 86.50

0.360 5.90 98.94 5.049 2.929 5.837 86.50

OA00 5.90 98.94 $.049 2.929 5.837 86.50
0.440 5.90 98.94 5.049 2.929 5.837 86.50

OA80 5.90 98.94 5.049 2.929 5.837 86.50

0.520 5.90 98.94 5.049 2.929 5.837 86.50

0.560 5.90 98.94 5.049 2.929 5.837 86.50

0.600 5.90 98.94 5.049 2.929 5.837 86.50

0.640 5.90 98.94 5.049 2.929 5.837 86.50

0.680 5.90 98.94 5.049 2.929 5.837 86.50

0.720 5.90 98.94 5.049 2.929 5.837. 86.50

0.760 5.90 98.94 5.049 2.929 5.837 86.50

0.800 5.90 98.94 5.049 2.929 5.837 86.50

0.840 5.90 98.94 5.049 2.929 5.837 86.50

0.880 5.90 98.94 5.049 2.929 5.837 86.50

0.920 5.90 98.94 5.049 2.929 5.837 86.50

0.960 5.90 98.94 5.049 2.929 5.837 86.50

,.000 5.90 98.94 5.049 2.929 5.837 86.50

1.040 5.90 98.94 5.049 2.929 5.837 86.50

1.080 5.90 98.94 5.049 2.929 5.837 86.50

1.120 5.90 98.94 . 5.049 2.929 5.837 86.50

1.160 5.90 98.94 5.049 2.929 5.837 86.50

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

2.580 5.23 100.00 4.626 2.436 5.228. 88.48

2.620 5.23 100.00 4.626 2.436 5.228 88.48

2.660 5.23 100.00 4.626 2.436 5.228 88.48

2.700 5.23 100.00 4.626 2.436 . 5.228 88.48

2.740 5.23 100.00 4.626 2.436 5.228 88.48

2.780 5.23 100.00 4.626 2.436 5.228 88.48

2.820 5.23 100.00 4.626 2.436 5.228 88.48

2.860 5.23 100.00 4.626 2.436 5.228 88.48

2.900 5.23 100.00 4.626 2.436 5.228 88.48

2.940 5.23 100.00 4.626 2.436 5.228 88.48

2.980 . 5.23 100.00 4.626 2.436 5.228 88.48

Time Current % Terminal
(See-) (% FLA) Voltage MW Mvar MVA % PF

0.020 5.90 98.94 5.049 2.929 5.837 86.50

0.060 5.90 98.94 5.049 2.929 5.837 86.50

0.100 5.90 98.94 5.049 2.929 "5.837 86.50

0.140 5.90 98.94 5.049 2.929 5.837 86.50

0.180 5.90 98.94 5.049 2.929 5.837 86.50

0.220 5.90 98.94 5.049 2.929 5.837 86.50

0.260 5.90 98.94 5.049 2.929 5.837 86.50

0.300 5.90 98.94 5.049 2.929 5.837 86.50

0.340 5.90 98.94 5.049 2.929 5.837 86.50

0.380 5.90 98.94 5.049 2.929 5.837 86.50

0.420 5.90 98.94 5.049 2.929 5.837 86.50
0.460 5.90 98.94 5.049 2.929 5.837 86.50

0.500 5.90 98.94 5.049 2.929 5.837 86.50

0.540 5.90 98.94 5.049 2.929.. 5.837 86.50

0.580 5.90 98.94 '5.049 2.929 5.837 86.50

0.620 5.90 98.94 5.049 2.929 5.837 86.50

0.660 5.90 98.94 5.049 2.929 5.837 86.50
0.700 5.90 98.94 5.049 2.929 5.837 86.50

0.740 5.90 98.94 5.049 2.929 5.837 86.50

0.780 5.90 98.94 5.049 2.929 "5.837 86.50
.0.820 5.90 98.94 5.049 2.929 . 5.837 86.50

0.860 5.90 98.94 5.049 2.929 5.837 86.50

0.900 5.90 98.94 5.049 2.929 . 5.837 86.50

0.940 5.90 98.94 5.049 2.929 5.837 86.50

0.980 5.90 98.94 5.049 2.929 5.837 86.50

1.020 5.90 98.94 5.049 2.929 5.837 86.50

1.060 5.90 98.94 5.049 2.929 5.837 86.50

1.100 5.90 98.94 5.049 2.929 5.837 86.50

1.140 5.90 98.94 5.049 2.929 5.837 86.50

3.180 5.90 98.94 5.049 2.929 5.837 86.50



Projecta VCSNS Alternate Power Soure y

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C

Page: 7

Date: 10-11-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DO
Study Case: MS

Case 3A - Motor Starting Analysis, XFM R near Parr Hydro

Power Grid ID: Parr Hydro, 13. W Bus

* Time Current % Terminal
(See.) (%FLA) Voltage MW Mvar MVA %PF

1200 5.90 98.94 5.049 2.929 5.837 86.50

1.240 5.90 98.94 5.049 2.929 5.837 86.50

1.280 5.90 98.94 5.049 2.929 5.837 16.50

1.320 5.90 98.94 5.049 2.929 5.837 86.50

1360 5.90 98.94 5.049 2.929 5.837 86.50

IAO0 5.90 98.94 5.049 2.929 5.837 86.50

1440 5.90 98.94 5.049 2.929 5.837 86.50

1480 5.90 98.94 5.049 2.929 5.837 86.50

1.520 5.90 98.94 5.049 2.929 5.837 86.50

1.560 5.90 98.94 5.049 2.929 5.837 86.50

1.600 5.90 98.94 5.049 2.929 5.837 86.50

1.640 5.90 98.94 5.049 2.929 5.837 86.50

1.680 5.90 98.94 5.049 2.929 5.837 86.50

.1.720 5.90 98.94 5.049 2.929 5.837 86.50

1.760 5.90 98.94 5.049 2.929 5.837 86.50

1.800 5.90 98.94 5.049 2.929 5.837 86.50

1.840 5.90 98.94 5.049 2.929 5.837 86.50

1.880 "5.90 98.94 5.049 2.929 5.837 86.50

1.920 5.90 98.94 5.049 2.929 5.837 86.50

1.960 5.90 98.94 5.049 2.929 5.837 86.50

2.000 5.90 98.94 5.049 2.929 5.837 86.50

2.040 5.90 98.94 5.049 2.929 5.837 86.50

2.080 5.90 98.94 "5.049 2.929 5.837 86.50

2.120 5.90 98.94 5.049 2.929 5.837 86.50

2.160 5.90 98.94 5.049 2.929 5.837 86.50

2.200 5.90 98.94 5.049 2.929 5.837 86.50

2.240 5.90 98.94 5.049 2.929 5.837 86.50
2.280 5.90 98.94 '5.049 2.929 5.837 86.50

2320 5.90 98.94 5.049 2.929 5.837 86.50

2.360 5.90 98.94 5.049 2.929 5.837 86.50

2.400 5.90 98.94 5.049 2.929 . 5.837 86.50

2440 5.90 98.94 5.049 2.929. . 5.837 86.50

2A80 5.90 98.94 5.049 2.929 5.837 86.50

2.520 5.90 98.94 5.049 2.929 5.837 86.50

2.560 5.90 98.94 5.049 2.929 5.837 86.50

2.600 . 5.90 98.94 5.049 2.929 5.837 86.50

2.640 5.90 98.94 5.049 : 2.929 . 5.837 86.50

2.680 5.90 98.94 5.049 2.929 5.837 86.50

2.720 5.90 98.94 5.049 2.929 5.837 86.50

2.760 . 5.90 "98.94 5.049 2.929 5.837 86.50

2.800 .5.90 98.94 5.049 2.929 5.837 86.50

2.840 5.90 98.94 5.049 2.929 5.837 86.50

2.880 5.90 98.94 5.049 2.929 5.837 86.50

2.920 5.90 98.94 5.049 2.929 5.837 86.50

2.960 5.90 98.94 5.049 2.929 5.837 86.50

3.000 5.90 98.94 5.049 2.929 5.837 86.50

Time Current % Terminal
(Sec.) (% FLA) Voltage MW MWar MVA % PF

1.220

1.260

1.300

1.340

1380

IA20

IA60

1.500

1.540

1.580

1.620
1.660

1.700

1.740

1.780

1.820

1.860

1.900

1.940

1.980

2.020

2.060

2.100

2.140

2.180

2.220

2.260
2.300
2.340

2.380

2A20

2.460

2.500

2.540

2.580

2.620
2.660

2.700

2.740

2.780

2.320

2.860

2.900

2.940

2.980

5.90
.5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90.

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90
5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90

5.90
5.90

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94
98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94

98.94
.98.94

98.94

98.94

98.94

98.94
98.94

98.94

98.94

98.94

5.049

5,049

5M049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049
5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

5.049

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929
2.929

-2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

2.929

'2.929

2.929

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50,

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50
5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50

5.837 86.50
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Case 3A- Motor Starting Analysis, XFMR near Parr Hydro
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Contract:

Engineer

Filename:
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SN: 87PARSONS

Revision: Base
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Case 5A - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

LOAD FLOW REPORT na T = 0.00-

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW Mvar• MW Mvar ID MW Mvar Amp %PF %Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW 1DB 4.62 2.34 419 89.18'

Bus XSWIDAI

Bus XSWIDA2

Bus XSWIDBI

Bus XSWIDB2

Bus XSWIEB

Bus XWS1EA

Parr F.SF line

Parr 1lydro

PMP A Bus

XPP39C-SW

XSW IDB

XSWIDX-ES

XSW lEA

XSW IED

*XTF 3111

XTF-5052 H

XTF-5052 X

XWS IDA

7.200

7.200

7.200

7.200

7.200

7.200

115.000

13.800

95.009

95.009

99.091

99.091

99.091

95.009

100.000

95.652

-2.8

-2.8

-0.9

-0.9

-0.9

-2.8

0.0

0.0

0

0

0

0

0

0

.0

0

0

0

0

0

0

0

0

0

0.45

1.59

0.39

1.44

0.10

0.08

0

0

0.29

0.76

0.26

0.70

0.06

0.05

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

XTF 311H

3WXfinrBus-1

XWS IDA

XWS IDA

XSW IDB

XSW IDB

XSW I EB

XSW lEA

S1I5kV Parr ESF

XTF-5052 I1

Parr Ilydro 13.8 kV Bus

7.200 95.009 -2.8 0 0 0 0 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW 1EB

Bus XSWIDBI

Bus XSWIDB2

19-TAP

7.200 95.009 -2.8 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 95.009 -2.8 0 0 0.60 0.25 0 0 XWS IDA

Bus XWS I EA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW 1DB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0 230kVESF

3WXfrmBus-I

19-TAP

13.200 97.714 -0.5 0 0 0 0 0 0 Parr Hydto

XTF-5052 X

7.200 95.325 -2.7. 0 0 0 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 95.009 -2.8 0 0 1.31 0.73 0 0 PMPABus

XSWI DX-ES

XSW IEA

Bus XSWIDAI

Bus XSWIDA2

-4.62

0.00

-0.45

-1.59

-0.39

-1.44

-0.10

-0.08

0.00

4.13

-4.13

0.00

0.00

0.70

0.39

1.44

-4.62

-4.03

4.03

-0.68

0.08

-0.70

0.10

0.00

-4.63

4.63

0.00

-4.05
4.05

4.04

-4.04

0.00

-4.03

0.68

0.45

1.59

-234

0.00

-0.29

-0.76

-0.26

-0.70

-0.06

-0.05

0.00

2.39

-2.39

0.00

0.00

0.31

0.26

0.70

-2.34

-2.08

2.08

-0.30

0.05

-0.31

0.06

0.00

-2.44

2.44

0.00

-2.30

2.30

2.09

-2.09

0.00

-2.08

0.30

0.29

0.76

419 89.18

0 0.00

45 84.28

149 90.25

38 82.64

129 89.89

9 84.31

8 86.95

0 0.00

209 86.57

209 86.57

0 0.00

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

383 88.87

383 88.87

63 91.59

8 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

209 86.96

209 .86.96

383 88.81

383 88.81

0 0.00

383 88.87

63 91.59

45 84.28

149 90.25
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Case 5A - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

LOAD FLOW REPORT (a T = 0.00-

Bus Voltage Generation Motor Load Static LoaU2 Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

3WXfinrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

X'IT31H 0.00 0.00 0 0.00

I15kVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00
.230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF3111 4.63 2.44 13 88.47

Parrllydro 13.8kVBus 13.200 104.448 3.5 4.15 2.76 0 0 0 0 Parr Hydro 4.15 2.76 209 83.33

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Case SA - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

LOAD FLOW REPORT n') T = 0.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

XTF3IH -4.62 -2.34 419 89.18

3WXfmrBus-I 0.00 0.00 0 0.00

BusXSWIDAI 7.200 79.352 -3.8 0 0 0.45 0.29 0 0 XWS IDA -0.45 -0.29 54 84.28

Bus XSWIDA2 7.200 79.352 -3.8 0 0 1.59 0.76 0 0 XWS IDA -1.59 -0.76 178 90.25

BusXSWIDBI 7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB -0.39 -0.26 38 82.64

Bus XSWIDB2 7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB -2.44 -0.70 129 89.89

BusXSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSWIEB -0.10 -0.06 9 84.31

Bus XWSIEA 7.200 79.352 -3.8 0 0 0.08 0.05 0 0 XSW IEA -0.08 -0.05 10 86.95

"Parr-ESF Uie 115.000 100.000 0.0 0 0 0 0 0 0 II5kVParrESF 0.00 0.00 0 0.00

* Parr Hydro 13.800 87.740 -0.9 0 0 0 0 0 0 XTF-5052 H 4.96 6.77 400 59.05

Pan llydro 13.8 kV Bus -4.96 -6.77 400 59.05

PMP A Bus 7.200 79.243 -3.7 0 0 0 0 0.55 3.55 XWS IDA -0.55 -3.55 363 15.23

XPP39C-SW 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

XSW IDB 7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IED 0.70 0.31 62 91.19

Bus XSWIDBI 0.39 0.26 38 82.64

Bus XSWIDB2 1.44 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

XSWIDX-ES 7.200 79.352 -3.8 0 0 0 0 0 0 XTF-5052X -4.58 -5.63 734 63.12

XWS IDA 4.58 5.63 734 63.12

XSW lEA 7.200 79.352 -3.8. 0 0 0.60 0.25 0 0 XWS IDA -0.68 -0.30 75 91.59

Bus XWS IEA 0.08 0.05 10 86.95

XSW IEB 7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW 2DB -0.70 -0.31 62 91.19

BusXSWIEB 0.10 0.06 9 84.31

XPP39C-SW 0.00 0.00 0 0.00

*XTF31H 230.000 100.000 0.0 0 0 0 0 0 0 230kVESF -4.63 -2.44 13 88.48

3WxfmrBus-1 4.63 2.44 13 88.48

19-TAP 0.00 .0.00 0 0.00

XTF-5052 H 13.200 87.111 -0.6 0 0 0 0 0 0 ParrHydro -4.68 -6.45 400 58.68

XTF-5052 X 4.68 6.45 400 .58.68

XTF-5052 X 7.200 80.003 -3.8 0 0 0 0 0 0 XSWIDX-.S 4.62 5.68 734 63.15

XTF-5052 2H -4.62 -5.68 734 63.15

XWS IDA 7.200 79.352 -3.8 0 0 1.31 0.73 0 0 PMP A Bus 0.55 3.55 363 15.39

XSWIDX-ES -4.58 -5.63 734 63.12

XSW lEA 0.68 0.30 75 91.59

Bus XSWIDAI 0.45 0.29 54 84.28

Bus XSWIDA2 1.59 0.76 178 90.25
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Case 5A -Motor Starting Analysis, XFMR near VC Summer, 13.2kW at Parr Hydro

LOAD FLOW REPORT ",, T = 0.00+

Bus Voltage Generation Motor Load Static LOA I Load Flow XFMR

ID kV % Mag. "Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

3WXfirBus-l 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00 0 0.00

*IISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

.230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF3IH 4.63 2.44 13 88.47

*ParrIlydro 13.8 kV Bus 13.200 104.448 3.5 5.04 8.12 0 0 0 0 Parr Hydro 5.04 8.12 400 52.72

0 Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Case SA - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

LOAD FLOW REPORT c, T = 3.00+

Bus Voltage Generatio

ID kV % Mag. Ang. MW Mr.

n Motor Load Static Load Load Flow XFMR

,r MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

0 0 0 0 0 XSW IDB 4.62 2.34 419 89 .1119-TAP 7.200 99.091 -0.9

Bus XSWIDAI

Bus XSWIDA2

Bus XSWIDBI

Bus XSWIDB2

Bus XSWIEB

Bus XWSIEA

* Parr ESF Une

* Parr Hydro

PMP A Bus

XPP39C-SW

XSW 1DB

XSWI DX-ES

XSW lEA

XSW IEB

* XT' 311-

XTF-5052 H

XTF-5052 X

XWS IDA

XTF31H

3WXfinrBus-I

7.200 92.919 -4.2 0 0 0.45 0.29 0 0 XWS IDA

7.200 92.919 -4.2 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB

.7.200 99.091 -0.9 0 0 0.10 0.06 0 - 0 XSW IEB

7.200 92.919 -4.2 0 0 0.08 0.05 0 0 XSW lEA

115.000 100.000 0.0 0 0 0 0 0 0 115kVParrESF

13.800 94.669 -0.8 0 0 0 0 0 0 XTF-5052 H

Parr Hydro 13.8 kV Bus

7.200 "92.884 .4.2 0 0 0.81 0.34 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWIDB2

19-TAP

7.200 92.919 -4.2 0 0 0 0 0 0 XTF-5052X

XWS IDA

7.200 92.919 -4.2 0 0 0.60 0.25 0 0 XWS IDA

Bus XWSIEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0 230kV ESF

3WXfmrBus-I

19-TAP

13.200 96.183 -1.3 0 0 0 0 0 0 Parr Hydro

XTF-5052 X

7.200 93.303 -4.1 0 0 0 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 92.919 -4.2 0 0 1.31 0.73 0 0 PMP A Bus

XSWIDX-ES

XSW I EA

Bus XSWIDA1

Bus XSW I DA2

-4.62.. -2.34

0.00 0.00

-0.45 -0.29

-1.59 -0.76

-0.39 -0.26

-1.44 -0.70

-0.10 -0.06

-0.08 -0.05

0.00 0.00

4.99 2.88

-4.99 -2.88

-0.81 -0.34

0.00 0.00

0.70 0.31

0.39 0.26

1.44 0.70

-4.62 -2.34

-4.84 -2.42

4.84 2.42

-0.68 .-0.30

0.08 0.05

-0.70 -0.31

0.10 0.06

0.00 0.00

4.63 -2.44

4.63 2.44

0.00 0.00

-4.88 -2.75

4.88 2.75

4.86 2.44

-4.86 -2.44

0.81- 0.34

-4.84 -2.42

0.68 0.30

0.45 0.29

1.59 0.76

419

0

46

152

38

129

9

8

0

255

255

76

0

62

38

129

419

467

467

64

8

62

9

0

13

13

0

255

255

467

467

76

467

64

46

152

89.18

0.00

84.28

90.25

82.64

89.89

84.31

86.95

0.00

86.60

86.60

92.20

0.00

91.19

82.64

89.89

89.18

89.45

89.45

91.59

86.95

91.19

84.31

0.00

88.48

88.48

0.00

87.09

87.09

89.38

89.38

92.20

89.45

91.59

84.28

90.25
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Case 5A -Motor Starting Analysis, XFMR near VC Summuer, 13.2 kV at Parr Hydro

LOAD FLOW REPORT (a) T=3.00+

Bus Voltaee Generation Motor Load Static Losid' Load Flow XYM'R

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF %Tap

3WXfmnrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00 0 0.00

I ISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 ParrESFLine 0.00 0.00' 0 0.00

*23OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF31H 4.63 2.44 13 88.47

*Parr Hydro 13.8 kV Bus 13.200 104.448 3.5 5.02 3.43 0 0 0 0 Parr Hydro 5.02 3.43 255 82.61

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Case 5A - Motor Staiting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

M otor Acceleration

Induction Motor ID: CIIRG SI PMP A

Time Current % Terminal Voltage % Bus
(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar

Time " i % Terminal Voltage
Current ( LuV

(Sec.) (% FtA) kVb Load kVb Bus Voltage kW kvar

0.000 515.08

0.040 107.66

0.080 107.66

0.120 107.66

0.160 107.66

0200 107.66

0.240 107.66

0.280 107.66

0.320 107.66

0.360 107.66
S 0.400 107.66

0.440 107.66

0.48O 107.66

0.520 107.66

0.560 107.66

0.600 107.66

0.640 107.66

0.680 107.66

0.720 107.66

0.760 107.66

0.800 107.66

0.340 107.66

0.880 107.66

0.920 107.66

0-960 107.66
1.000 107.66

1.040 107.66

1.080 107.66

1.120 107.66

1.160 107.66

1.200 107.66

1.240 107.66

1.280 107.66

1320 107.66

1.360 107.66

1.400 107.66

IA40 107.66

1.480 107.66

1.520 107.66

1.560 107.66

1.600 107.66

1.640 107.66

1.680 107.66

79.24 79.24

92.88 92.88

92.88 • 92.88

92.88 92.88

92.88 92.88

92.88 92.88

92.88 92.88

92.88, 92.88

92.88 92.88

92.88 92.88

92.88 92.88

92.88 92.88

92.88 92.88

92.88 92.88

92.88 92.88
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92.88 92.88
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92.88 92.88
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92.88 92.88
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79.24 546.68 3548.17
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1.060 107.66

3.100 107.66

1.140 107.66
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1.260 107.66
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Case 5A - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

Induction Motor ID: CIIRG SI PMP A

Time Current % Terminal Voltage % Bus

(Sec,) (% FLA) kVb Load kVb Bus Voltage kW kvar

1.720 107.66 92.88 92.88 92.88 810.96 340.56

1.760 107.66 92.88 92.88 92.88 810.96 340.56

1.800 107.66 92.88 92.88 92.88 810.96 340.56

1.840 107.66 92.88 92.88 92.88 810.96 340.56

1.880 107.66 92.88 92.88 92.88 810.96 340.56

1.920 107.66 92.88 92.88 92.88 810.96 340.56

1.960 107.66 92.88 92.88 92.88 810.96 340.56

2.000 107.66 92.88 92.88 92.88 810.96 340.56

2.040 107.66 92.88 92.88 92.88 810.96 340.56

2.080 107.66 92.88 92.88 92.88 810.96 340.56

2.120 107.66 92.88 92.88 92.88 810.96 340.56

2.160 107.66 92.88 92.88 92.88 810.96 340.56

2.200" 107.66 92.88 92.88 92.88 810.96 340.56

2.240 107.66 92.88 92.88 92.88 810.96 340.56

2.280 107.66 92.88 92.88 92.88 810.96 340.56

2.320 107.66 92.88 92.88 92.88 810.96 340.56

2.360 107.66 92.88 92.88 92.88 810.96 340.56

2AO0 107.66 92.88 92.88 92.88 810.96 340.56

2.440 107.66 92.88 92.88 92.88 810.96 340.56

2.480 107.66 92.88 92.88 92.88 810.96 340.56

2.520 107.66 92.88 92.88 92.88 810.96 340.56

2.560 107.66 92.88 • 92.88 92.88 810.96 340.56

2.600 107.66 92.88 92.88 "92.88 810.96 340.56

2.640 107.66 92.88 92.88 92.88 810.96 340.56

2.680 107.66 92.88 92.88 92.88 810.96 340.56

2.720 107.66 92.88 92.88 92.88 810.96 340.56

2.760 107.66 92,88 92.88 92.88 810.96 340.56

2.800 107.66 92.88 92.88 92.88 810.96 340.56

2.840 107.66 92.88 92.88 92.88 810.96 340.56

2.880 107.66 92.88 92.88 92.88 810.96 340.56

2.920 107.66 92.88 92.88 92.88 810.96 340.56

2.960 107.66 92.88 92.88 92.88 810.96 340.56

3.000 107.66 92.88 92.88 92.88 810.96 340.56

Time Current % Terminal Voltage % Bus

(Sec.) (% FLA) kVb Load kVb Bus Voltage kW k-var

1.740 1 '07.66 92.88 92.88 92.88 810.96 340.56

1.780 107.66 92.88 92.88 92.88 810.96 340.56

1.820 107.66 92.88 92.88 92.88 810.96 340.56

1.860 107.66 92.88 92.88 92.88 810.96 340.56

1.900 107.66 92.88 92.88 92.88 810.96 340.56

1.940 107.66 92.88 92.88 92.88 810.96 340.56

1.980 . 107.66 92.88 92.88 92.88 810.96 340.56

2.020 107.66 92.88 92.88 92.88 810.96 340.56

2.060 107.66 92.88 92.88 92.88 810.96 340.56

2.100 107.66 92.88 92.88 92.88 810.96 340.56

2.140 107.66 92.88 92.88 92.88 810.96 340.56

2.180 107.66 92.88 92.88 92.88 810.96 340.56

2.220 107.66 92.88 92.88 92.88 810.96 340.56

2.260 107.66 92.88 92.88 92.88 810.96 340.56

2.300 107.66 92.88 92.88 92.88 810.96 340.56

2.340 107.66 92.88 92.88 92.88 810.96 340.56

2.380 107.66 92.88 92.88 92.88 810.96 340.56

2.420 107.66 92.88 92.88 92.88 810.96 340.56

2.460 107.66 92.88 92.88 92.88 810.96 340.56

2.500 107.66 92.88 92.88 92.88 810.96 340.56

2.540 107.66 92.88 92.88 92.88 810.96 340.56

2.580 107.66 92.88 92.88 92.88 810.96 340.56

2.620 107.66 92.88 92.88 92.88 810.96 340.56

2.660 107.66 92.88 92.88 92.88 810.96 340.56

2.700 107.66 92.88 92.88 92.88 810.96 340.56

2.740 107.66 92.88 92.88 92.88 810.96 340.56

2.780 107.66 92.88 92.88 92.88 810.96 340.56

2.820 107.66 92.88 92.88 92.88 810.96 340.56

2.860 107.66 92.88 92.88 92.88 810.96 340.56

2.900 107.66 92.88 .92.88 92.88 810.96 340.56

2.940 107.66 92.88 - 92.88 92.88 810.96 340.56

2.980 107.66 92.88 92.88 . 92.88 810.96 340.56

Generator and Power Grid Results

Power Grid ID: 125kV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000 0.00 100.00 0.000 "0.000 0.000 0.00

0.040 0.00 100.00 0.000 0.000 0.000 0.00

0.080 0.00 "100.00 0.000 0.000 0.000 0.00

0.120 0.00 100.00 0.000 0.000 0.000 0.00

0.160 0.00 200.00 0.000 0.000 0.000 0.00

0.200 0.00 100.00 0.000 0.000 0.000 0.00

Time Current % Terminal
(Set.) (% FLA) Voltage MW Mvar MVA % PF

0.020 0.00 100.00 0.000 0000 0000 000
0.060 0.00 200.00 0.000 0.000 0000 000

0.100 0.00 100.00 0.000 0.000 0.000 0.00

0.140 0.00 100.00 0.000 0.000 0.000 0.00

0.180 0.00 100.00 0.000 0.000 0.000 0.00

0.220 0.00 100.00 0.000 0.000 0.000 0.00



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C

Page: 3

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: XIS

Case SA - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

Power Grid lb: I 15kV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF
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Case 5A - Motor Starting Analysis, XFMR near VC Summer, 13.2kW at Parr Hydro

Power Grid ID: 115kV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % FF

2.080 0.00 100.00 0.000 0.000 0.000 0.00

2.120 0.00 100.00 0.000 0.000 0.000 0.00

2.160 0.00 100.00 0.000 0.000 0.000 0.00

2.200 0.00 100.00 0.000 0.000 0.000 0.00

2.240 0.00 100.00 0.000 0.000 0.000 0.00

2.280 0.00 100.00 0.000 0.000 0.000 0.00

2.320 0.00 100.00 0.000 0.000 0.000 0.00

2.360 0.00 IO0.00 0.000 0.000 0.000 0.00

2.400 0.00 100.00 0.000 0.000 0.000 0.00

2.440 0.00 100.00 0.000 0.000 0.000 0.00

2.480 0.00 100.00 0.000 0.000 0.000 0.00

2.520 0.00 100.00 0.000 0.000 0.000 0.00

2.560 0.00 100.00 0.000 0.000 0.000 0.00

2.600 0.00*. 100.00 0.000 0.000 0.000 0.00

2.640 0.00 100.00 0.000 0.000 0.000 0.00

2.680 0.00 100.00 0.000 0.000 0.000 0.00

2.720 0.00 100.00 0.000 0.000 0.000 0.00

2.760 0.00 100.00 0.000 0.000 0.000 0.00

2.800 0.00 100.00 0.000 0.000 0.000 0.00

2.840 0.00 .1 00.00 0.000 0.000 0.000 0.00

2.880 .0.00 100.00 0.000 0.000 0.000 0.00

2.920 0.00 100.00 .0.000 0.000 0.000 0.00

2.960 0.00 100.00 0.000 0.000 0.000 0.00

3.000 0.00 100.00 0.000 0.000 0.000 0.00

Power Grid ID: 230kV ESF

Time Current % Terminal
(Sek.) (% FLA) Voltage MW Mvar MVA % PF

2.100"

2.140

2.180

2.220

2.260

2.300

2.340

2.380

2A20

2.460

2.500

2-540

2.580

2.620

2.660

2.700

2.740

2.780

2.820

2.860

•2.900

2.940

2.980

01 0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 200.00

0.00 100.00

0.00 100.00

0.00. 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.0o0
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000.

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00.

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.00

Time Current % Terminal
(Sec.) (% FLA) Voltage

0.000

0.040.

0.080

0.120

0.160

0.200

0.240

0.280

0.320

0.360

0.400

0.440

0.480

0.520

0.560

0.600

0.640

0.680

5.23

5.23

5.23

5.23

5.23

5.23

.5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

.100.00

100.00

100.00

200.00

100.00

MW Mvar MVA %PF

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.41

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 . 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.41

4.626 2.436 5.228 88.48

Time Current % Terminal
(See.) (% FLA) Voltage MVW

0.020 5.23 100.00 4.626

0.060 5.23 100.00 4.626

0.100 5.23 100.00 4.626

0.140 5.23 100.00 4.626

0.180 5.23 100.00 4.626

0.220 5.23 . 100.00 4.626

0.260 5.23 100.00 4.626

0.300 5.23 100.00 4.626

* 0.340 5.23 100.00 4.626

0.380 5.23 100.00 4.626

0.420 5.23 100.00 4.626

0.460 5.23 200.00 4.626

0.500 5.23 100.00 4.626

0.540 5.23 100.00 4.626

0.580 5.23 100.00 4.626

0.620 5.23 100.00 4.626

0.660 5.23 100.00 4.626

0.700 5.23 100.00 4.626

Mvar MVA % PF

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 81.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 81.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 "5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48
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Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS
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Study Case: MS
Revision: Base

Config.: LF W/O DG

Case 5A - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

Power Grid ID: 230kV ESF

Time' Current % Terminal
(Sec.) (%fFLA) Voltage MW Mvar MVA % PF

Time Current %Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.720

0.760

0.800

0.040

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1360

1.400

1.440

1A80

1.520

1.560

1.600

1.640

1.680

1.720

1.760
1.300

1.O40

1.880

1.920

1.960

2.000

2.040

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2.360.

2.400

2.440

2.480

2.520

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 200.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 200.00

5.23 100.00

5.23 . 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 1 0.0

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 IO0.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626 2.436

4.626 2.436

4.626 2A36

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 .2A36

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2A36.

4.626 2.436

4.626 2.436
4.626 2.436

4.626 2.436

4.626 2A36

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2,436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.8

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

0.740
0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

1.220

1.260

1.300

1.340

1-380

1.420

IA60

1.500

1.540

1.580

1.620

1.660

1.700

1.740

1.780
1.820

1.860

1.900

1.940

1.980

2.020

2.060
2.1oo

2.140

2.180

2.220

2.260

2.300

2.340

2380

2A20

2.460

2.500

2.540

5.23 100.00

5.23 100.00

5.23 100.00

5.23 300.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 1O0.00

5.23 100.00

5.23 100.00

•5.23 200.00
5.23 100.00

5.23 1O0.O0

5.23 100.00

5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00
5.23 100.00
5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 0O0.00

5.23 100.00

5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 200.00

5.23 200.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 1O0.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626.

4.626

4.626

4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

.4.626

4.626

4.626

4.626.

4.626

4.626

4.626

4.626

4.626

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88A8

2.436- 5.228 88.8

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436. 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2A36 5.228 88.48

2A36 5.228 88.48

2A36 5.228 88A8

2A36 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2A36 5.228 88.48

2.436 . 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48
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Case SA - Motor Starting Analysis, XFMR near VC Summer, 13.2 WV at Parr Hydro

Power Grid ID: 230kV ESF

Time Current % Terminal

(Sec.) (% FLA) .Voltage MW Mvar MVA %PF

2.560 5.23 100.00 4.626 2A36 5.228 88.48

2.600 5.23 100.00 4.626 2.436 5.228 88.48

2.640 5.23 100.00 4.626 2.436 5.228 88.48

2.680 5.23 100.00 4.626 2.436 5.228 88.48

2.720 5.23 100.00 4.626 2.436 5.228 88.48

2.760 5.23 100.00 4.626 2.436 5.228 88.48

2.800 5.23 100.00 4.626 2.436 5.228 88.48

2.840 5.23 100.00 4.626 2.436 5.228 88.48

2.880 5.23 100.00 4.626 " 2.436 5.228 88.48

2.920 5.23 100.00 4.626 2.436 5.228 88.48

2.960 5.23 100.00 4.626 2.436 5.228 88.48

3.000 5.23 100.00 4.626 2.436 5.228 88.48

Power Grid ID: Parr Ilydro 13.8 kV Bus

Time Current % Terminal

(See.) (% FLA) Voltage MW Mvar MVA % PF

0.000 9.15 91.73 4Z956 6.772 8.392 59.03

0.940 5.82 98.97 4.992, 2.882 5.764 86.60

0.080 5.82 98.97 4.992 2.882 5.764 86.60

0.120 5.82 •98.97 4.992 2.882 5.764 86.60

0.160 5.82 98.97 4.992 2.882 5.764 86.60

0.200 5.82 98.97 4.992 2.882 5.764 86.60

0.240 5.82 98.97 4.992 2.882 5.764 86.60

0.280 5.82 98.97 4.992 2.882 5.764 86.60

0.320 5.82 98.97 4.992 2.882 5.764 86.60

0.360 5.82 98.97 4.992 2.882 5.764 86.60

0.400 5.82 98.97 4.992 2.882 5.764 86.60

0.440 5.82 98.97 4.992 2.882 5.764 86.60

0.480 5.82 98.97 4-992 2.882 5.764 86.60

0.520 5.82 98.97 4.992 2.882 5.764 86.60

0.560 5.82 98.97 4.992 2.882 5.764 86.60

0.600 5.82 98.97 4.992 2.882 5.764 86.60

0.640 . 5.82 - 98.97 4.992 2.882 5.764 86.60

0.680 5.82 98.97 4.992 2.882 5.764 86.60

0.720 5.82 98.97 4.992 2.882 5.764 86.60

0.760 5.82 -98.97 4.992 2.882 5.764 86.60

0.800 5.82 98.97 4.992 2.882 5.764 86.60

0.840 .5.82 98.97 4.992 2.882 5.764 86.60

0.880 . 3.82 98.97 4.992 2.882 5.764 86.60

0.920 5.82 98.97 4.992 2.882 5.764 86.60

0.960 3.82 98.97 4.992 2.882 5.764 86.60

1.000 5.82 :98.97 4.992 2.882 5.764 86.60

1.040 5.82 98.97 4.992 2.882 5.764 86.60

1.080 5.82 98.97 4.992 2.882 5.764 86.60

1.120 5.82 98.97 4.992 2.882 5.764 86.60

1.160 5.82 98.97 4.992 2.882 5.764 86.60

Time Current % Terminal
(Sek.) (% FLA) Voltage MW Mvar MVA % PF

2.580 " 5.23 100.00 4.626 2.436 5.228 88.48

2.620 5.23 100.00 4.626 2.436 5.228 88.48

2.660 5.23 100.00 4.626 2.436 5.228 88.48

2.700 5.23 100.00 4.626 2.436 5.228 88.48

2.740 5.23 100.00 4.626 2A36 5.228 88.48

2.780 5.23 100.00 4.626 2.436 5.228 88.48

2.820 5.23 100.00 . 4.626 2.436 5.228 88.48

2.860 5.23 100.00 4.626 2.436 5.228 88.48

2.900 5.23 100.00 4.626 2.436 5.228 88.48.

2.940 5.23 100.00 4.626 2.436 5.228 88.48

2.980 5.23 100.00 4.626 2.436 5.228 88.48

Time Current % Terminal

(See.) (% FLA) Voltage MW Mvar MVA % PF

0.020
0.060

,0.100

0.140

0.180

0.220

0.260

0.300

0.340

0.380

0.420
0.460

0.500

0.540

0.580

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82
5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82
5.82

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

'98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

2.882 5.764 86.60

2.882 5.764 86.60

2.882 - 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 96.60

2.882 5.764 86.60

. 2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 '5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882. 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

2.882 5.764 86.60

98.97 4.992 2.882 5.764 86.60
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Case 5A - Motor Starting Analysis, XFMR near VC Summer, 13.2 kV at Parr Hydro

Power Grid ID: Parr Ilydro 13.8 W Bus

Time' Current % Terminal
(Sec.) (% FLA) . Voltage MW Mvar MVA % PF

1.200

1.240

1.280

1320
.1360

IA00

1A40

1.480

1.520

1.560

1.600

1.640

1.680

1.720

1.760

1.800

1.840

1.880

1.920

1.60

2.000

2.040

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2360

2A00

2.440

2.480

2.520

2.560

2.600

2.640

2.680

2.720

* 2.760

2.800

2.840

2.880

2.920

2.960

3.000

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

.5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

5.82

-5.82

5.82

5.82

5.82

5.82

5.82

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97
. 98.97

98,97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

.4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

4.992

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2,882

2.882

2,882

2,882

2.882
2.882

2.882

2,882

2.882

2.882

2.882

2.882

2.882

2.882

.2.882

2.882

2.882

2.882

2.882

2.882
2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

2.882

5.764 86.60

5.764 86.60

5.764 36.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60
5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

5.764 86.60

Time Current % Terminal
(See.) (% FLA) Voltage MW Mvar MVA % PF

1.220 5.82 98.97 4.992 2.882 5.764 86.60

1.260 5.82 98.97 4.992 2.882 5.764 86.60

1.300 5.82 98.97 4.992 2.882 5.764 86.60

1340 5.82 98.97 4.992 2.882 5.764 86.60

1.380 "5.82 98.97 4.992 2.882 5.764 86.60

1.420 5.82 98.97 4.992 2.882 5.764 86.60

1.460 5.82 98.97 4.992 2.882 5.764 86.60

1.500 5.82 98.97 4.992 2.882 5.764 86.60

1.540 5.82 98.97 4.992 2.882 5.764 86.60

1.580 5.82 98.97 4.992 2.882 5.764 86.60

1.620 5.82 98.97 4.992 2.882 5.764 86.60

1.660 5.82 98.97 4.992 2.882 5.764 86.60

1.700 5.82 98.97 . 4.992 2.882 5.764 86.60

1.740 5.82 98.97 4.992 2.882 5.764 86.60

1.780 5.82 98.97 4.992 2.882 5.764 86.60

1.820 5.82 98.97 4.992 2.882 5.764 86.60

1.860 5.82 98.97 4.992 2.882 5.764 86.60

1.900 5.82 98.97 4.992 2.882 5.764 86.60

1.940 5.82 98.97 4.992 2.882 5.764 86.60

1.980 5.82 98.97 4.992 2.882 5.764 86.60

2.020 5.82 98.97 4.992 2.882 5.764 86.60

2.060 5.82 98.97 4.992 2.882 5.764 86.60

2.100 5.82 98.97 4.992 2.882 5.764 86.60

2.140 5.82 98.97 4.992 2.882 5.764 86.60

2.180 5.82 98.97 4.992 2.882 5.764 86.60

2.220 5.82 98.97 4.992 2.882 5.764 86.60

2.260 5.82 98.97 4.992 2.882 5.764 86.60

2.300 5.82 98.97 4.992 2.882 5.764 86.60

2340 5.82 98.97 4.992 2.882 5.764 86.60

2380 5.82 98.97 4.992 2.882 5.764 86.60

2.420 5.82 98.97 4.992 2.882 5.764 86.60

2.460 5.82 98.97 4.992 2.882 5.764 86.60

2.500 5.82 98.97 .4.992 2.882 5.764 86.60

2.540 5.82 98.97 4.992 2.882 5.764 86.60

2.580 5.82 98.97 4.992 2.882 5.764 86.60

2.620 5.82 98.97 4.992 2.882 5.764 86.60

2.660 5.82 98.97 4.992 2.882 5.764 86.60

2.700 5.82 98.97 4.992 2.882 5.764 86.60

2.740 5.82. 98.97 4.992 2.882 5.764 86.60

2.780 5.82 98.97 4.992 2.882 5.764 86.60

2.820 5.82 98.97 4.992 2.882 5.764 86.60

2.860 5.82 98.97 4.992 2.882 5.764 86.60

2.900 5.82 98.97 4.992 2.882 5.764 86.60

2.940 5.82 98.97 4.992 2.882 5.764 86.60

2.980 5.82 98.97 4.992 2.882 5.764 86.60
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ATTACHMENT#4
MOTOR STARTING STUDIES

CASE 7A - LOAD FLOW REPORT
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*Project VCSNS Alternate Power Source

Location: V.C Stummer Nuclear Power Plant

Contract: 5370 1789

Engineer. Scott 11 Herb~

Filename: VCS

DCO8O1O-025 Rev. 0

ETAP PowerStation

4.7.6C

Study Case: MS

Page: .

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hlydro

LOAD FLOW REPORT 0, T = 0.00-

Bus Voltage Generation Motor Load Static Lea~l Load Flow XFMR

ID kV %Mag. AMg. MW Mvar MW Mvar MW Mvar ID MW. MWar Amp %PF %Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDIB 4.62 2.34 419 89.18

Bus XSWIDAI

Bus XSWI DA2

Bus XSWIDBI

Bus XSWI DB2

Bus XSWi EB

Bus XWSI EA

Parr ESF Lim

*Parrliydro

PMP A Bus

XPP39C-SW

XSW I DB

XSWIDX-ES

XSW tEA

XSW IEB

*XIT31H

XTF-5052 H

XTF-5052 X

XWS IDA

7.200

7.200

7.200

7.200

7.200

7.200

115.000

13.800

93A70

93A70

99.091

99.091

99.091

93.470

100.000

95.652

-3.1

-3.1

-0.9

-0.9

-0.9

-3.1

0.0

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.45

1.59

0.39

1.44

0.10

0.08

0

0

0.29

0.76

0.26

0.70

0.06

0.05

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

XTF3 1H

3WXfinrBus-1

XWS IDA

XWS IDA

XSW I"DB

XSW 1DB

XSW IEB

XSW IEA

115kV Parr ESF

XTF-5052 H

Parr Hydro 13.8 kV Bus

7.200 93A70 -3.1 0 0 0 0 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSW!DB2

19-TAP

7.200 93.470 -3.1 0 0 0 0 0 0 XlT-5052 X

XWS IDA

7.200 93.470 -3.1 0 0 0.60 0.25 0 0 XWS IDA

Bus XWSIEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB

Bus XSWIEB

XPP39C-SW

30.000 100.000 0.0 0 0 0 0 0 0 230kV ESF

3WXfimrBus-I

19-TAP

13.200 99.805 0.0 0 0 0 0 0 0 ParsHydro

XIF-5052 X

7.200 97.324 -2.2 0 0 0 0 0 0 XSWIDX-ES

XTrF-5052 H

7.200 93.470 -3.1 0 0 1.31 0.73 0 0 PMPABus

XSWI DX-ES

XSW lEA

Bus XSWI DA I

Bus XSWI DA2

-4.62

0.00

-0.45

-1.59

-0.39

-1.44

-0.10

-0.08

0.00

4.18

-4.18

0.00

0.00

0.70

0.39

1.44

-4.62

-4.03

4.03

-0.68

0.08

-0.70

0.10

0.00

-4.63

* 4.63

0.00

-4.18

4.18

4.16

-4.16

0.00

-4.03

0.68

0.45

1.59

-2.34

0.00

-0.29

-0.76

-0.26

-0.70

* -0.06

-0.05

0.00

2.46

-2.46

0.00

0.00

0.31

0.26

.0.70

-2.34

-2.08

2.08

-0.30

0.05

--0.31

0.06"

0.00

-2.44

2.44

0.00

-2.45

2.45

2.23

-2.23

0.00

-2.08

0.30

0.29

0.76

419 89.18

0 0.00

45 84.28

151 90.25

38 82'64

129 89.89

9 84.31

8 86.95

0 0.00

212 86.24

212 86.24

0 0.00

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

389 88.87

389 88.87

64 91.59

8 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

212 86.28

212 86.28

389 88.15

389 88.15

0 0.00

389 88.87

64 91.59

45 84.28

151 90.25
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Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT (a) T = 0.00-

Bus Voltage Generation Motor Load Static Land Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

3WXfmrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00 0 0.00

11lSkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Part ESF Line 0.00 0.00 0 0.00

*230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF3111 4.63 2.44 13 88A7

*ParrHydro 13.8 kV Bus 13.200 104.565 3.6 4.21 2.83 0 0 0 0 ParrnHydro 4.21 2.83 212 82.93

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT n, T = 0.00+

Bus Voltage Generation Motor Lead Static Loa•l Load Flow XFMR
ID kV %Mag. Ang. MW MWar MW Mvar MW Myar ID MW Mvar Amp %PF %Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

XTF31H -4.62 -2.34 419 89.18

3WXfiSBus-I 0.00 0.00 0 0.00

BusXSWIDAI 7.200 76.599 -4.0 0 0 0.45 0.29 0 0 XWS IDA -0.45 -0.29 55 84.28

BusXSWIDA2 7.200 76.599 -4.0 0 0 1.59 0.76 0 0 XWS IDA -1.59 -0.76 185 90.25

Bus XSWIDBI 7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB -0.39 -0.26 38 82:64

Bus XSWIDB2 7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW 1DB -i.44 -0.70 129 89.89

BusXSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IED -0.10 -0.06 9 84.31

BusXWSIEA 7.200 "76.599 -4.0 0 0 0.08 0.05 0 0 XSW IEA -0.08. -0.05 10 86.95

• anESF Line 115.000 100.000 0.0 0 0 0 0 0 0 I15kVPafrESF 0.00 0.00 0 0.00

Par Hydro 13.800 87.884 -0.9 0 0 0 . 0 0 0 XTF-5052 H 5.10 6.74 402.60.30

Parrf iydr 13.8 kV Bus -5.10 -6.74 402 60.30

PMPA Bus 7.200 76.493 -3.9 0 0 0 0 0.51 3.31 XWS IDA -0.51 -3.31 351 15.23

XYP39C.SW 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

XSW IDB 7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IED 0.70 0.31 62 91.19

BusXSWIDBI 0.39 0.26 38 82.64

IBusXSWIDB2 1.44. 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

XSWIDX-ES 7.200 76.599 -4.0 0 0 0 0 0 0 XTF-5052 X -4.54 -5.39 738 64.47

XWS IDA 4.54 5.39 738 64.47

XSW IEA 7.200 76.599 -4.0 0 0 0.60 0.25 0 0 XWS IDA -0.68 -0.30 78 91.59

Bus XWSIEA 0.08 0.05 10 86.95

XSW IEB 7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB. -0.70 -0.31 62 91.19

BusXSWIEB . * 0.10 0.06 9 84.31

XPP39C-SW 0.00 0.00. 0 0.00

•X1F31H 230.000 100.000 0.0 0 0 0 0 0 0 23OkVESF -4.63 -2.44 13 88.48

3WXfinrBus-I 4.63 2.44 13 88.48

19-TAP 0.00 0.00 0 0.00

X"F-5052H 13.200 91.490 -0.9 0 0 0 0 0 "0 ParrHydro -5.07 -6.72 402 60.28

XTF-5052 X 5.07 6.72 402 60.28

XTIF-5052X 7.200 84.434 -4.1 0 0 0 0 0 0 XSWIDX-ES 5.02 5.93 738 64.60

XTF-5052 H -5.02 -5.93 738 64.60

XWS IDA 7.200 76.599 -4.0 0 0 1.31 0.73 0 0 PMPA Bus 0.52 3.31 351 15.39

XSWIDX-ES -4.54 -5.39 738 64.47

XSW lEA 0.68 0.30 78 91.59

Bus XSWIDAi 0.45 0.29 55 '14.28

Bus XSWIDA2 1.59 0.76 185 90.25
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Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT 0 T = 0.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW MWar MW Mvar ID MW Mvar Amp % PF % Tap

3WXfmrIaus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 0.00 0 0.00

"II5kVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

'230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 X'I311! 4.63 2.44 13 88.47

*Parr Hydro 13.8 kV Bus 13.200 104.565 3.6 5.18 8.11 0 0 0 0 Parrltydro 5.18 8.11 402 53.85

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Case 7A - Motor Starting Analysis, X1FMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT (a T=3.00+

Bus Voltage Generation Motor Load Static Loa

ID kV % Mag. Ang. MW Mvar MW Mvar MW MWar

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0

Load Flow XFMR

ID MW. Mvar Amp %PF %Tap

XSW IDB 4.62 2.34 419 89.18

Bus XSWIDAI

Bus XSWIDA2

Bus XSWI DBI

Bus XSWIDB2

Bus XSWI EB

Bus XWSIEA

* Parr ESF Line

* Parr Hydro

PMP A Bus

XPP39C-SW

XSW I DB

XSWI DX-ES

XSW IEA

XSW IEB

.
*

XTF 31H

XIT-5052 H

XTF-5052 X

XTF31H

3WXfiwrBus-I

7.200 90.919 -4.7 0 0 0.45 0.29 0 0 XWS IDA

7.200 90.919 -4.7 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW 1DB

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB

7.200 90.919 .4.7 0 0 0.08 0.05 0 0 XSW IEA

115.000 100.000 0.0 0 0 0 0 0 0 IISkVParrESF

13.800 94.597 -0.8 0 0 0 . 0 0 0 XTF-5052 H

Parr Hydro 13.8 kV Bus

7.200 90.883 -4.7 0 0 0.81 0.34 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWI DB2

19-TAP

7.200 90.919 . -4.7 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 90.919 -4.7 0 0 0.60 0.25 0 0 XWS IDA

Bus XWSIEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW 1DB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0230kVESF

3WXfirBus-I

19-TAP

13.200 98.657 -0.9 0 0 0 0 0 0 ParrHydro

-4.62

0.00

-0.45

-1.59

-0.39

-1.44

"-0.10

-0.08

0.00

5.07

-5.07

-0.81

0.00

0.70

0.39

1.44

-4.62

-4.84

4.84

-0.68

0.08

-0.70

0.10

0.00

-4.63

4.63

0.00

-5.06

5.06

5.04

-5.04

0.81

-4.84

0.68

0.45

1.59

-2.34

0.00

-0.29

-0.76

-0.26

-0.70

-0.06

-0.05

O.0O

2.99

-2.99

-0.34

0.00

0.31

0.26

0.70

-2.34

-2A2

2.42

-0.30

0.05

-0.31

0.06

0.00

-2.44

2.44

0.00

-2.98

2.98

2.65

-2.65

0.34

-2.42

0.30

0.29

0.76

419 89.18

0 0.00

47 84.28

155 90.25

38 82.64

129 89.89

9 84.31

9 86.95

0 0.00

260 86.17

260 86.17

78 92.20

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

477 89.45

477 89.45

66 91.59

9 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

260 86.21

260 86.21

477 88.54

477 88.54

78 92.20

477 89.45

66 91.59

47 84.28

155 90.25

XTF-5052 X

0 0. 0 "0 0 0 XSWIDX-ES7.200 95.629 -3.6

XWS IDA

XTF-5052 H

7.200 90.919 -4.7 0 0 1.31 0.73 0 0 PMPABus

XSWIDX-ES

XSW lEA

BusXSWIDAI

Bus XSWIDA2
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Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT (a, T =3.00+

Bus Voltage Generation Motor Load Static Load Lead Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % PF %Tap

3WXfinslus-1 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF3111 0.00 .. 0.00 0 0.00

IlSkVParrESF 113.000 100.000 0.0 0 0 0 0 0 0 PartESFLine 0.00 0.00 0 0.00

023OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XT3 111 4.63 2.44 13 88A7

*ParrHydrol3.8kVBus 13.200 104.565 3.6 5.11 3.56 0 0 0 0 Parr lydro 5.11 3.56 260 82.06

Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)



,' ,I

ATTACHMENT #4
MOTOR STARTING STUDIES

CASE 7A - MOTOR ACCELERATION

DC08010-025R0 THIS IS A DESIGN RECORD EP3-2 12/96



DC08010-025 Rev. 0

Project: VCSNS Alternate Power Soure

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C

Page: I

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: NIS

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

Motor Acceleration

Induction Motor ID: CIIRG SI PMP A

Time ; ment % Terminal Voltage % Bus

(See_) (% FLA) kVb Load kVb Bus Voltage kW kvar
Time Current % Terminal Voltage % BUS

(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar

0.000

0.040

0.080

0.120

0.160

0.200

0.240

0.280

0.320

0-360

OAO0

0.440

0.480

0.520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920

0.960
1.000

1.040

1.080

1.120

1.160.

1.200

1.740

1.280

1.320

1360

1,400

1.440

1.480

1.520

1.560

1.600

1.640

1.680

* 497.21

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03
110.03

110.03

110.03

110.03

110.03

110.03

110.03"

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

76.49

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.81

90.88

90.88

90.88

90.88

90.18

90.88

90.88

90.88

90.88

90.88

90.88
90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

76.49

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

76.49 509.40 3306.23

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 . 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

-90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56
90.88 810.96 340.56

90.88 810.96 340.56

90.88 .810.96 340.56

90. 88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 '340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

0.020

0.060

0.100

0.140

0.180

0.220

0.260

0.300

0.340

0.380

0A20

0.460

0.500

0.540

0.580

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980
1.020

1.060

1.100

1.140

1.180

1.220

1.260

1300

1.340

1.380

1.420

1.460

1.500

1.540

1.580

1.620

1.660

1.700

110.03

I10.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03
110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03
110.03

110.03

110.03

110.03

110.03

110.03
110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03

110.03
!1!0.03

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 .90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 90.88

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

.90.88 810.96

* 90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56
340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

90.88 90.88. 90.88 810.96

90.88 90.88 90.88 810.96

90.88 90.88 .90.88 810.96

90.88 90.88 90.88 810.96

90.88 90.88 90.88 810.96

..90.88 90.88 90.88 810.96

90.88 90.88 " 90.88 810.96

90.88 90.88 90.88 810.96

90.88 90.88 90.88 810.96

90.88 90.88 90.88 810.96



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E- Herb

Filename: VCS

ETAP PowerStation Page: 2
4.7.6C Date: 10-22-2004

SN: 87PAPRSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

Induction Motor ID: CIIRG SI PM? A

Time Current % Terminal Voltage % Bus

(Sec.) (% FLA). kVb Load kVb Bus Voltage kW kvar

1.720 110.03

1.760 110.03

1.800 110.03

1.840 110.03

1.$80 110.03

1.920 110.03

1.960 110.03

2.000 110.03

2.040 110.03

2.080 110.03

2.120 110.03

2.160 110.03

2.200 110.03

2.240 110.03

2.280 110.03

2.320 110.03

2.360 110.03

2.400 110.03

2.440 110.03

2A80 110.03

2.520 110.03

2.560 110.03

2.600 110.03

2.640 110.03

2.680 110.03

2.720 110.03

2.760 110.03

2.800 120.03

2.840 110.03

2.880 110.03

2.920 1 10.03

2.960 110.03

3.000 110.03

90.88

90.88

90.88.

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88"

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.Sq

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96 340.56

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

.90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

90.88 810.96

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

Time Current % Terminal Voltage % Bus

(Se<.) (% FLA) kVb Load kVb Bus Voltage kW kvar

1.740 ., - •110.03 90.88 90.88 90.88 810.96 340.56

1.780 110.03 90.88 90.88 90.88 810.96 340.56

1.820 110.03 90.88 90.88 90.88 810.96 340.56

1.860 110.03 90.88 90.88 90.88 810.96 340.56

1.900 110.03 90.88 90.88 90.88 810.96 340.56

1.940 120.03 90.88 90.88 90.88 810.96 340.56

1.980 110.03 90.88 90.88 90.88 810.96 340.56

2.020 110.03 90.88 90.88 90.88 810.96 340.56

2.060 110.03 90.88 90.88 90.88 810.96 340.56

2.100 110.03 90.88 90.88 90.88 810.96 340.56

2.140 110.03 90.88 90.88 90.88 810.96 340.56

2.180 110.03 90.88 90.88 90.88 810.96 340.56

2.220 110.03 90.88 90.88 90.88 810.96 340.56

2.260 110.03 90.88 90.88 90.88 810.96 340.56

2.300 110.03 90.88 90.88 90.88 810.96 340.56

2.340 110.03 90.88 90.88 90.88 810.96 340.56

2.380 110.03 90.88 90.88 90.88 810.96 340.56

2A20 110.03 90.88 90.88 90.88 810.96 340.56

2.460 110.03 90.88 90.88 90.88 810.96 340.56

2.500 110.03 90.88 90.88 90.88 810.96 340.56

2.540 110.03 90.88 90.88 90.88 810.96 340.56

2.580 110.03 90.88 90.88 90.88 810.96 340.56

2.620 110.03 90.88 90.88 90.88 810.96 340.56

2.660 110.03 90.88 90.88 90.88 810.96 340.56

2.700 110.03 90.88 90.88 90.88 810.96 340.56

2.740 110.03 90.88 90.88 90.88 810.96 340.56

2.780 110.03 90.88 90.88 90.88 810.96 340.56

2.820 110.03 90.88 90.88 90.88 180.96 340.56

2.860 110.03 90.88 90.88 90.88 810.96 340.56

2.900 110.03 90.88 90.88 90.88 $10.96 340.56

2.940 110.03 90.88 90.88 90.88 810.96 340.56

2.980 110.03 90.88 90.88 90.88 810.96 340.56

90.88 90.88 $10.96 340.56

90.88 90.88 .1810.96 340.56

90.88 90.88 810.96 340.56

90.88 90.88 . 810.96 340.56

Generator and Power Grid Results

Power Grid ID: ll5kV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000 0.00 100.00 0.000 0.000 0.000 0.00

0.040 0.00 100.00 0.000 0.000 0.000 0.00

0.080 0.00 100.00 0.000 0.000 0.000 0.00

0.120 0.00 100.00 0.000 0.000 0.000 0.00

0.160 0.00 100.00 0.000 0.000 0.000 0.00

0.200 0.00 100.00 0.000 0.000 0.000 0.00

Time Current. %Tertmnal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.020 0.00 100.00 0.000 0,000 7.000 0.00

0.060 0.00 100.00 0.000 0.000 0.000 0.00

0.100 0.00 100.00 0.0 0.000 0.000 0.00

0.140 0.00 100.00 0.000 0.000 0.000 0.00

0.180 0.00 100.00 0.000 0.000 0.000 0.00

0.220 0.00 100.00 0.000 0.000 0.000 0.00
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6c
Page: 3

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

Power.Grid ID: 115kV Parr ESF1

Time Current % Terminal
(Set.) (% FLA) Voltage MW Mvar MIVA % PF

Time Current % Terminal
(See.) (% FLA) Voltage MW Mvar MVA % PF

0.240

0.280

0320

0.360
0.400

0.440

0.480

0.520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.040

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1360

1.400

1.440

1.480

1.520

1.560

1.600

1.640

1.680

1.720

1.760

1.800

1.840

1.880

1.920

1.960

2.000

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 I00.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

.0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

* 0.000 0.000

0.000 0.000

.0.000 0.000

0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

'0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0,000 0,000

0.000 0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
.0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.260

0.300

0340

0380

0.420

0.460

0.500

0.540

0.580

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

1220

1.260

1300
1.340

1.380

1A20

1.460

1.500

1.540

1.580

1.620

1.660

1.700

1.740

1.780

1.820

1.860

1.900

1.940

1.980

2.020

2.060

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 200.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

•0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00
.0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00' 100.00

0.00 100.00

0.00 100.00

0.00 200.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.00 0.00 0.000 0.00

0.000 0.000 O.. 000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000. 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00)

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000. 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 .. 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.00 0.000 0.000 0.00

0.000. 0.000 0.000 0 00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

. 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000' 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 .0.000 0.000 0.00

0.000 0.000 0.000 0.00

0. 000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.000 0.000 0.000 0.00

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

2.040 0.00 100.00 0.000 0.000 0.000 0.00



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott F. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 4

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: NS

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

Power Grid ID: 115kV Parr ESF

Time Curent % Terminal
(Sec.) (% FLA) ' Voltage MW MWar MVA % PF

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2.360

2A00

2.440

2A80

2.520

2.56O

2.600
2.640

2.680

2.720

2.760

2.800

2.840

2.880

2.920

2.960

3.000

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00
0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 I00.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000*

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

'0.000

0.000

0.000
•0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Time Current % Terminal
(Sec.) (% FLA) Voltage MW MWar MIVA % PF

.7 , -"-t- 7
2.100 0.00 100.00 0.000 0.000 0.000 0.00

2.140 0.00 100.00 0.000 0.000 0.000 0.00

2.180 0.00 100.00 0.000 0.000 0.000 0.00

2.220 0.00 100.00 0.000 0.000 0.000 0.00

2.260 0.00 100.00 0.000 0.000 0.000 0.00

2.300 0.00. 00 .00 0.000 0.000 0.000 0.00

2.340 0.00 100.00 0.000 0.000 0.000 0.00

2.380 0.00 100.00 0.000 0.000 0.000 0.00

2.420 0.00 100.00 0.000 0.000 0.000 0.00.'

2160 0.00 100.00 0.000 0.000 0.000 0.00

2.300 0.00 100.00 0.000 0.000 0.000 0.00

2.540 0.00 . 100.00 0.000 0.000 0.000 0.00

2.380 0.00 100.00 0.000 0.000 0.000 0.00

2.620 0.00 100.00 0.000 0.000 0.000 0.00

2A660 0.00 100.00 0.000 0.000 0.000 0.00

2.700 0.00 100.00 0.000 0.000 0.000 0.00

2.740 0.00 100.00 0.000 0.000 0.000 0.00

2.780 0.00 100.00 0.000 0.000 0.000 0.00

.2.820 0.00 100.00 0.000 0.000 0.000 0.00

2.860 0.00 100.00 0.000 0.000 0.000 0.00

2.900 0.00 100.00 0.000 0.000 0.000 0.00

2.940 0.00 100.00 0.000 0.000 0.000 0.00

2.980 0.00 200.00 0.000 0.000 0.000 0.00

Power Grid ID: 230kV ESF

Time Current % Terminal
(See.) (% FLA) Voltage MW MWar

0.000 5.23 100.00 4.626 2.436

0.040 5.23. 100.00 4.626 2.436

0.080 5.23" 100.00 4.626 2.436

0.120 5.23 100.00 4.626 2.436

0.160 5.23 100.00 4.626 2.436

0.200 5.23 100.00 4.626 2.436

0.240 5.23 100.00 . 4.626 2.436

0.280 5.23 100.00 4.626 2.436

0.320 5.23 100.00 4.626 2.436

0360 5.23 100.00 4.626 2.436

0.400 5.23 100.00 4.626 2.436

0.440 5.23 100.00 4.626 2.436

0.480 5.23 100.00. 4.626. 2.436

0.520 5.23 100.00 4.626 2.436

0.560 5.23 100.00 4.626 2.436

0.600 5.23 100.00 4.626 2.436

0.640 5.23 100.00 4.626 2.436

0.680 5.23 100.00 4.626 2.436

MVA % PF

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48
5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

Time Current % Terminal
(See.) (% FLA) Voltage MW

0.020 5.23 200.00 4.626

0.060 5.23 100.00 4.626

0.100 5.23 100.00 4.626

0.140 5.23 100.00 4.626

0.180 5.23 200.00 4.626

0.220 5.23 100.00 4.626

0.260 5.23 200.00 4.626

0.300 5.23 100.00 4.626

0.340 5.23 100.00 4.626

0.380 5.23 1 00.00 4.626

0.420 5.23 100.00 4.626

0.460 5.23 100.00 4.626

0.500 5.23 100.00 4.626

0.540 5.23 100.00 4.626

0.580 5.23 100.00 4.626

0.620 5.23 i00.00 4.626

0.660 5.23 100.00 4.626

0.700 5.23 200.00 4.626

Mvar MVA % PF

2A436 5.228 88.48
2.436 5.228 88.48

2A436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48



ETAP PowerStationProject: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

Page: ..- 5
4.7.6C Date: • 10-22-2004

Study Case: MS

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

Power Grid ID: 230kV ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.720 5.23 100.00 4.626 2.436 5.228 88.48

0.760 5.23 100.00 4.626 2.436 5.228 88.48

0.800 5.23 100.00 4.626 2.436 5.228 88.48
0.840 5.23 100.00 4.626 2.436 5.228 88.48

0.380 5.23 100.00 4.626 2.436 5.228 88.48

0.920 5.23 100.00 4.626 2.436 5.228 88.48

0.960 5.23 100.00 4.626 2.436 5.228 88.48

1.000 5.23 100.00 4.626 2.436 5.228 88.48

1.040 5.23 100.00 4.626 2.436 5.228 88.48

1.080 5.23 100.00 4.626 2.436 5.228 88.48

1.120 5.23 100.00 4.626 2.436 5.228 88.48

1.160 5.23 100.00 4.626 2.436 5.228 88.48
1.200 5.23 100.00 4.626 2.436 5.228 88.48

1.240 5.23 100.00 4.626 2.436 5.228 88.48
1.280 5.23 100.00 4.626 2.436 5.228 88.48

1320 5.23 100.00 4.626 2.436 5.228 88.48

1.360 5.23 100.00 4.626 2.436 5.228 88.48

1A00 5.23 100.00 4.626 2.436 5.228 88.48

1.440 5.23 100.00 4.626 2.436 5.228 88.48

1.480 5.23 100.00 4.626 2.436 5.228 88.48
1.520 5.23 100.00 4.626 2.436 5.228 88.48

1.560 5.23 100.00 4.626 2.436 5.228 88.48

1.600 5.23 100.00 4.626 2.436 5.228 88.48

1.640 5.23 100.00 4.626 2.436 5.228 88.48

1.680 5.23 100.00 4.626 2.436 5.228 88.48

1.720 5.23 100.00 4.626 2.436 5.228 88.48

1.760 5.23 100.00 4.626 2.436 5.228 88.48
1.800 5.23 100.00 4.626 2.436 5.228 88.48

1.840 5.23 100.00 4.626 2.436 5.228 88.48
1.880 5.23 100.00 4.626 2.436 5.228 88.48

M 1.920 5.23 100.00 4.626 2.436 5.228 88.48

1.960 5.23 100.00 4.626 2.436 5.228 88.48

2.000 5.23 100.00 4.626 2.436 5.228 88.48

2.040 5.23 100.00 4.626 2.436 5.228- 88.48

2.080 5.23 100.00 4.626 • 2.436 ,5.228 88.48

2.120 5.23 100.00 4.626 2.436 5.228 88.48

2.160 5.23 100.00 4.626 2.436 5.228 88.48

2.200 3.23 100.00 4.626 2.436 5.228 88.48

2.240 5.23 100.00 4.626 2.436 5.228 88.48

2.280 5.23 100.00 4.626 2.436 5.228 88.48

2.320 5.23 100.00 4.626 2.436 5.228 88.48

2.360 5.23 100.00 4.626 2.436 5.228 88.48

2.400 5.23 100.00 4.626 2.436 3.228 88.48

2.440 5.23 100.00 4.626 2.436 5.228 88.48

2.480 5.23 100.00 4.626 2.436 5.228 88.48

2.520 5.23 100.00 4.626 2.436 5.228 88.48

Time Current %Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

1.220

1.260

1.300

1.340

1.380

A.420

1.460

1.500

1.540

1.580

1.620

1.660

1.700

1.740

1.780
1.820

1.860

1.900

1.940

1.980

2.020

2.060

2.100

2.140

2.180

2.220

2.260

2.300

2.340

2.380

2.420

2.460

2.500

2.540

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 200.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 200.00

5.23 100.00

5.23 100.00

5.23 100.00

5,23 100.00

5.23 100.00

5.23 100.00

5.23 100.00
5.23 200.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00
5.23 200.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 .. 5.228 88.48

2.436 5.228 88.48

2.436 53.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 "5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

4.626 2A36
4.626 2.436

4.626 2.436
4.626 2.436

'4.626 2.436

4.626 2.436

4.626 2A36

. 4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436
.4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

4.626 2.436

5.228 88A8
5.228 88.48
5228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88A8

5.228 88.48
-5.228 88.48

.5.228 88.48

5.228 88A8

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48



Project: VCSNS Alternate Power Source

Location: V.C Summner Nuclear Power Plant

Contract: 53701789

Engineer~ ScottE. Herb

Filenamne: VCS

ETAP PowerStation
4.7.6C

Page: 6

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

.Power Grid ID: D3OW ESF

Time C-urent % Terminal

(Se".) (% FLA) Voltage MW Mvar MVA %PF

2.560 5.23 100.00 4.626 2.436 5.228 88.48

2.600 5.23 100.00 4.626 2.436 5.228 88.48

2.640 5.23 100.00 4.626 2A36 5.228 88.48

2.680 5.23 100.00 4.626 2.436 5.228 88.48

2.720 5.23 100.00 4.626 2.436 5.228 88.48

2.760 5.23 100.00 4.626 2.436 5.228 88.48

2.800 5.23 100.00 4.626 2.436 5.228 88.48

2.840 5.23 100.00 4.626 2.436 5.228 88A8

2.880 5.23 100.00 4.626 2.436 5.228 88.48

2.920 5.23 100.00 4.626 2A36 5.228 88.48

2.960 5.23 100.00 4.626 2.436 5.228 88.48

3.000 5.23 100.00 4.626 2.436 5.228 88.48

Power Grid ID: Parr Ilydro 13.8 kV Bus

Time Current % Terminal
(Sec.) (% FLA) Voltage MW. Mvar MVA % PF

Time Current % Terminal
(See.) (% FLA) Voltage MW Mvar MVA % PF

2.580 5.23 100.00 4.626 2.436 5.228 88.48

2.620 5.23 100.00 4.626 2.436 5.228 88.48

2.660 5.23 100.00 4.626 2.436 5.228 88.48

2.700 5.23 100.00 4.626 2A36 5.228 88.48

2.740 5.23 100.00 4.626 2A36 5.228 88.48

2.780 5.23 100.00 4.626 2.436 5.228 88.48

2.820 5.23 100.00 4.626 2.436 5.228 88.48

2.860 5.23 100.00 4.626 2.436 5.228 88.48

2.900 5.23 100.00 4.626 2.436 5.228 88.48

2.940 5.23 100.00 4.626 2.436 5.228 88.48

2.980 5.23 100.00 4.626 2.436 5.228 88.48

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000

0.040

0.080

0.120

0.160

0.200

0.240

0.280

0.320

0.360

0.400
0.440

0.480

0.520
0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

9.20 91.88

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90
5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.099

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072
5.072

•5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072
5.072

5.072

5.072

5.072

5.072

5.072

5.072

6.745 8.455 60.30

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17
2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

2.986 5.886 86.17

0.020

0.060

0.100
0.140

0.180

0.220

0.260

0.300

0.340

0.380

0.420
0.460

0.500

0.540

0.580

0.620

.0.660.

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90
5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.95 98.90

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072
5.072

5.072

5.072
5.072

5.072

5.072
5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

5.072

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986
2.986

2.986

2.986.

2.986

2.986

.2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

2.986

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17
5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17

5.886 86.17
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Case 7A - Motor Starting Analysis, XF.R near Parr Hydro, 132kV at Parr uydro

Power Grid ID: Parr Hlydro 13.33 kV Bus

Time Cunrnt % Terminal
(See.) (% FIA) Voltage MW MWar MVA % PF

1.200 5.95 98.90 5.072 2.986 5.886 86.17

1.240 5.95 98.90 5.072 2.986 5.886 86.17

1.280 5.95 98.90 5.072 2.986 5.886 86.17

1320 5.95 98.90 5.072 2.986 5.886 86.17

1360 5.95 98.90 5.072 2.986 5.886 86.17

1.400 5.95 98.90 5.072 2.986 5.886 86.17

1.440 5.95 98.90 5.072 2.986 5.886 86.17

1.480 5.95 98.90 5.072 2.986 5.886 86.17

1.520 5.95 98.90 5.072 2.986 5.886 86.17

1.560 5.95 98.90 5.072 2.986 5.886 86.17

1.600 5.95 98.90 5.072 2.986 5.886 86.17

1.640 5.95 98.90 5.072 2.986 5.886 86.17

1.680 5.95 98.90 5.072 2.986 5.886 86.17

1.720 5.95 98.90 5.072 2.986 5.886 86.17

1.760 5.95 98.90 5.072 2.986 5.886 86.17
"1200 5.95 98.90 5.072 2.986 5.886 86.17

1.840 5.95 98.90 5.072 2.986 5.886 86.17

1.880 5.95 98.90 5.072 2.986 5.886 86.17

1.920 5.95 98.90 5.072 2.986 5.886 86.17

1.960 5.95 98.90 5.072 2.986 5.886 86.17

2.000 5.95 98.90 5.072 2.986 5.886 86.17

2.040 5.95 98.90 "5.072 2.986 5.886 86.17

2.080 5.95 98.90 5.072 2.986 5.886 86.17

2.120 5.95 98.90 5.072 2.986 5.886 86.17

2.160 5.95 98.90 5.072 2.986 5.886 86.17

2.200 5.95 " 98.90 5.072 2.986 5.886 86.17

2.240 5.95 98.90 5.072 2.986 5.886 86.17

2.280 5.95 98.90 5.072 2.986 5.886 86.17

2320 5.95 98.90 5.072 2.986 5.886 86.17

2.360 5.95 98.90 5.072 2.986 5.886 86.17

2A00 5.95 98.90 5.072 2.986 5.886 86.17

2.440 5.95 98.90 5.072 2.986 5.886 86.17

2.480 5.95 98.90 5.072 2.986 5.886 86.17

2.520 5.95 98.90 '5.072 2.986 5.886 86.17

2.560 5.95 98.90 5.072 2.986 5.886 86.17

2.600 5.95 98.90 5.072 2.986 5.886 86.17

2.640 5.95 98.90 5.072 2.986 5.886 86.17

2.680 5.95 .98.90 5.072 2.986 5.886 86.17

2.720 5.95 . 98.90 5.072 2.986 5.886 86.17

2.760 5.95 98.90. 5.072 2.986 5.886 86.17

2.800 5.95 98.90 5.072 2.986 5.886 86.17

2.840 5.95 98.90 5.072 2.986 5.886 86.17

2.880 5.95 98.90 5.072 2.986 5.886 86.17

2.920 5.95 98.90 5.072 2.986 5.886 86.17

2.960 5.95 98.90 5.072 2.986 5.886 86.17

3.000 5.95 98.90 5.072 2.986 5.886 86.17

Time Current % Terminal
(Sec.) (,•% FLA) Voltage MW Mvar MVA % PF

1.220 5.95 98.90 5.072 2.986 5.886 86.17

1.260 5.95 98.90 5.072 2.986 5.886 86.17

1.300 5.95 98.90 5.072 2.986 5.886 86.17

1.340 5.95 98.90 5.072 2.986. 5.886 86.17

1.380 5.95 98.90 5.072 2.986 5.886 86.17

1420 5.95 98.90 5.072 2.986 5.886 86.17

IA60 5.95 98.90 5.072 2.986 5.886 86.17

1.500 5.95 98.90 5.072 2.986 5.886 86.17

1.540 5.95 98.90 5.072 2.986. 5.886 86.17

13580 5.95 98.90 5.072 2.986 5.886 86.17

1.620 5.95 98.90 5.072 2.986 5.886 86.17

1.660 5.95 98.90 5.072 2.986 5.886 86.17

1.700 5.95 98.90 5.072 2.986 5.886 86.17

1.740 5.95 98.90 5.072 2.986 5.886 86.17

1.780 5.95 98.90 5.072 2.986 5.886 86.17

1.820 5.95 98.90 5.072 2.986 5.886 86.17

1.360 5.95 98.90 5.072 2.986 5.886 86.17

1.900 5.95 98.90 5.072 2.986 5.886 86.17

1.940 5.95 98.90 5.072 2.986 '5.886 86.17

1.980 5.95 98.90 5.072 2.986 5.886 86.17

2.020 5.95 98.90 5.072 2.986 5.886 86.17

2.060 5.95 98.90 5.072 2.986 5.886 86.17

2.100 5.95 98.90 5.072 2.986 5.886 86.17

2.140 5.95 98.90 5.072 2.986 5.886 86.17

2.180 5.95 98.90 5.072 2.986 5.886 86.17

2.220 5.95 .98.90 5.072 2.986 5.886 86.17

2.260 5.95 98.90 5.072 2.986 5.886 86.17
2300 5.95 98.90 5.072 2.986 5.886 86.17

2.340 5.95 98.90 5.072 2.986 .5.886 86.17

2.380 5.95 98.90 .5.072 2.986 5.886 86.17

2A20 5.95 98.90 '5.072 2.986 5.886 86.17.

2.460 5.95 98.90 5.072 2.986 5.886 86.17

2.500 5.95 98.90 5.072 2.986 5.886 86.17

2.540 5.95 98.90 5.072 2.986 5.886 86.17

2.580 5.95 98.90 5.072 . 2.986 5.886 86.17

2.620 5.95 98.90 5.072 2.986 "5.886 86.17

2.660 5.95 98.90 5.072 2.986 5.886 86.17

2.700 5.95 98.90 5.072 2.986 5.886 86.17

2.740 5.95 98.90 5.072 2.986 5.886 86.17

2.780 5.95 98.90 5.072 2.986 . 5.886 86.17

2.820 5.95 98.90 5.072 2.986 5.886 86.17

2.860 5.95 98.90 5.072 2.986 5.886 86.17

2.900 5.95 98.90 5.072 2.986 5.886 86.17

2.940 5.95 98.90 5.072 2.986 5.886 86.17

2.980 5.95 98.90 5.072 2.986 5.886 86.17



Project. VCSNS Alternate Power Sousre

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page: 8

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 7A - Motor Starting Analysis, XFMR near Parr Hydro, 13.2kV at Parr Hydro

Note. The power grid FLA is calculated based on the rated kV and 100 MVA base



ATTACHMENT #4
MOTOR STARTING STUDIES

CASE 8A - LOAD FLOW REPORT

DC08010-025R0 THIS IS A DESIGN RECORD EP3-2 12/96



DC08010-025 Rev. 0

Project:

Location:

Contract:

Engineer.

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E. Ilerb

VCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page: I

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case BA - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT ( T = 0.00-

Bus Voltage Generation Motor Load Static Loa

ID kV % Mag. Ang. MW Mvar MW Mvar MW My±

19-TAP 7.200 99.091 -0.9 0 0 0 0 0

d

ID

0 XSWIDB

Bus XSWIDAI

Bus XSWIDA2

Bus XSWIDBI

Bus XSWI DB2

Bus XSWIEB

BusXWSIEA

'Parr ESF Line

Parr Hydro

PMP A Bus

XPP39C-SW

XSW I DB

XSWI DX-ES

XSW lEA

XSW I EB

'XTF 311H

*XTF-5052 1

XTF-5052 X

XWS IDA

XTF- 31H

3WXffirBus-1

7.200 94.107 -3.1 0 0 0.45 0.29 0 0 XWS IDA

7.200 94.107 -3.1 0 0 1.59 0.76 0 0 XWS IDA

7.200 . 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSWIDB

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB

7.200 94.107 -3.1 0 0 0.08 0.05 0 0 XSW lEA

115.000 100.000 0.0 0 0 0 0 0 0 I1SkVParrESF

13.800 95.652 0.0 0 0 0 0 0 0 XIT-5052 I1

Parr Hydro 13.8 kV Bus

7.200 94.107 -3.1 0 0 0 0 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IED

Bus XSWIDBI

Bus XSWIDD2

19-TAP

7.200 94.107 -3.1 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 94.107 -3.1 0 0 0.60 0.25 0 0 XWS IDA

Bus XWSIEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW 1DB

Bus XSWI EB

XPP39C.SW

230.000 100.000 0.0 0 0 0 0 0 0 230kVESF

3WXfDnus.-I

19-TAP

13.200 99.805 0.0 0 0 0 0 0 0 Parr Hydro

XTF-5052 X

7.200 97.935 -2.2 0 0 0 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 94.107 -3.1 0 0 1.31 0.73 0 0 PMP A Bus

XSWIDX-ES

XSW lEA

Bus XSWIDA1

Bus XSWIDA2

Load Flow XFMR

MW Mvar Amp %PF %Tap

4.62 2.34 419 89.18

-4.62 -2.34 419 89.18

0.00 0.00 0 0.00

-0.45 -0.29 45 84.28

-1.59 -0.76 150 90.25

-0.39 -0.26 38 82.64

-1.44 -0.70 129 89.89

-0.10 -0.06 9 84.31

-0.08 .-0.05 8 86.95

0.00 0.00 0 0.00

4.18 2.45 212 86.25

-4.18 -2.45 212 86.25

0.00 0.00 0 0.00

0.00 0.00 0 0.00

0.70 0.31 62 91.19

0.39 0.26 38 82.64

1.44 0.70 129 89.89

-4.62 -234 419 89.18

-4.03 -2.08 386 88.87

4.03 2.08 386 88.87

-0.68 -0.30 64 91.59

0.08 0.05 8 86.95

-0.70 -031 62 91.19

0.10 0.06 9 84.31

0.00 0.00 0 0.00

-4.63 -2.44 13 88.48

4.63 2.44 13 88.48

0.00 0.00 0 0.00

-4.17 -2A5 212 86.29

4.17 2.45 212 86.29

4.16 2.23 386 88.16

-4.16 -2.23 386 88.16 0.625

0.00 0.00 0 0.00

-4.03 -2.08 386 88.87
0.68 0.30 64 91.59

0.45 0.29 45 84.28

1.59 0.76 150 90.25
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Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT 0, T = 0.00-

a'

Bus Voltage Generation Motor Load Static Load Load Flow X]FIR
ID )kV % Mag. Ang. MW Mvar MW Mvar MIW Mvar ID MW Mvar Amp % PF % Tap

3WXfnnrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF3111 0.00 0.00 0 0.00

lISkV ParrESF 115.000 100.000 0.0 0 0 0 0 0 0 ParrESFlUnc 0.00 0.00 0 0.00

23OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF31H 4.63 2.44 13 88.47

Parr Hydro 13.8 kV Bus 13.200 104.561 3.6 4.20 2.83 0 0 0 0 Parr Hydro 4.20 2.83 212 82.95

a

a

*

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT P T = 0.00+

Bus Volta2e Generation Motor Load Static Load

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB

Load Flow XFMR

ID MW Mvar Amp %PF, %Tap

4.62 2.34 419 89.18

BusXSWIDAI

Bus XSWI DA2

Bus XSWIDBI

Bus XSWIDB2

Bus XSWiEB

Bus XWSIEA

•*Parr ESF Line

Parr Hydro

PMPA Bus

XPP39C-SW

XSW IDB

XSWI DX-ES

XSW IEA

XSW lEB

*XTF31H

XTF-5052 H

XTF.5052 X

XWS IDA

XTF31H

3WCfmrBus-i

7.200 76.992 4.0 0 0 0.45 0.29 0 0 XWS IDA

7.200 76.992 -4.0 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW1DB

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB

7.200 76.992 -4.0 0 0 0.08 0.05 0 0 XSW IEA

115.000 100.000 0.0 0 0 0 0 0 0 11SkVParrESF

13.800 87.797 -1.0 0 0 0 0 0 0 XTF-5052 If

Parr lfydro 13.8 kV Bus

7.200 76.885 -3.9 0 0 0 0 0.51 3.34 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSWIEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWIDB2

19-TAP

7.200 76.992 -4.0 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 76.992 -4.0 0 0 0.60 0.25 0 0 XWS IDA

Bus XWS1 EA

7.200 99.091 -0.9 0 0 0.60 0.25 0 * 0 XSWIDB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0 230kV ESF

3WXfmriBus-I

19-TAP

13.200 91.398 -0.9 0 0 0 0. 0 0 Parr Ilydro

XTF-5052 X

7.200 84.819 4.1 0 0 0 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 76.992 -4.0 0 0 1.31 0.73 0 0 PMP A Bus

XSWIDX-ES

XSW lEA

Bus XSWI DA I

Bus XSWIDA2

-4.62

0.00

-0.45

-1.59

-039

-1.44

-0.10

-0.08

0.00

5.10

-5.10

-0.51

0.00

0.70

0.39

1.44

-4.62

-4.55

4.55

-0.68

0.08

-0.70

0.10

0.00

-4.63

4.63

0.00

-5.08

5.08

5.02

-5.02

0.52

-4.55

0.68

0.45

1.59

-2.34

0.00

-0.29

-0.76

-0.26

-0.70

-0.06

-0.05

0.00

6.79

-6.79

-3.34

0.00

0.31

0.26

0.70

-2.34

-5.42

5.42

-0.30

0.05

-0.31

.0.06

0.00

-2.44

2.44

0.00

-6.76

6.76

5.96

-5.96

3.34

-5.42

0.30

0.29

0.76

419 89.18

0 0.00

55 84.28

184 90.25

38 82.64

129 89.89

9 84.31

10 86.95

0 0.00

405 60.11

405 60.11

352 15.23

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

737 64.28

737 64.28

78 91.59

10 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 .0.00

405 60.08

405 60.08

737 64.43

737 64.43

352 15.39

737 64.28

78 91.59

55 84.28

184 90.25

0.625
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Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT ea T = 0.00+

0t
Bus Voltage Generation Motor Load Statlcl.id Load Flow XFMR

ID kV %Mag. An&. MW Mvar MW Mvar MW Mvar ID MW. Mvar Anip % PF %Tap

3WXfiwrBus- 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

X71731H 0.00 0.00 0 0.00

IISkVParrESF 215.000 200.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

0230kVESF 230.000 100.01 0.0 4.63 2.44 0 0 0 .0 XTF31H 4.63 2.44 13 88.47

Parr Hydro 13.8 kVBus 13.200 104.561. 3.6 5.19 8.16 0 0 0 0 Parr lydro 5.19 8.16 405 53.63

Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT a T = 3.00+

Bus Voltage Generation Motor Load Static Load

ID kV %Mag. Ang. MW Mvar MW Mvar MW MWar

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB

ID

Bus XSWIDAI

Bus XSWIDA2

Bus XSWIDBI

Bus XSWIDB2

Bus XS WI EB

Bus XWSLEA

* Parr ESF Line

'Parr Hydro

PMP A Bus

XPP39C-SW

XSW IDB

XSWIDX-ES

XSW lEA

XSW IEB

*XTF3111

XIT-5052 IH

XTF-5052 X

XWS IDA

XT*F31H

3WXfinwBus-1

7.200 91.556 -4.7 0 0 0.45 0.29 0 0 XWS IDA

7.200 91.556 -4.7 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW 1DB

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB

7.200 91.556 -4.7 0 0 0.08 0.05 0 0 XSW IEA

115.000 100.000 0.0 0 0 0 0 0 0 115kVParrESF

13.800 94.599 -0.8 0 0 0 0 0 0 XTI-5052 H

Parr Hydro 13.8 kV Bus

7.200 91.520 -4.7 0 0 0.81 0.34 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWIDD2

19-TAP

7.200 91.556 -4.7 0. 0 0 0 0 0 X"rF-5052 X

XWS IDA

7.200 91.556 -4.7 " 0 0 0.60 0.25 0 0 XWS IDA

Bus XWS IEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 .0 0 .0 0 0 230kVESF
3WXfinrBus-I

19-TAP

13.200 98.660 -0.9 0 0. 0 0 0 0 1arr'Hydro

XTF-5052 X

7.200 96.233 -3.6 0 0 0" 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 91.556 4.7 0 0 1.31 0.73 0 0 PMPA Bus

XSWI DX-ES

XSW I EA

Bus XSWIDAI

Bus XSWIDA2

Load Flow

MW

4.62

-4.62

0.00

-0.45

-1.59

-0.39

-1.44

-0.10

-0.08

0.00

5.07

-5.07

-0.81

0.00

0.70

0.39

1.44

-4.62

-4.84

4.84

-0.68

0.08

-0.70

0.10

0.00

-4.63

4.63

0.00

-5.06

5.06

5.04

-5.04

0.81

-4.84

0.68

0.45

1.59

Mvar

2.34

-2.34

0.00

-0.ý29

-0.76

-0.26

-0.70

-0.06

-0.05

0.00

2.98

-2.98

-0.34

0.00

0.31

0.26

0.70

-2.34

-2.42

2.42

-0.30

0.05

-0.31

0.06

0.00

-2.44

2.44

0.00

-2.97

2.97

2.64

-2.64

0.34

-2.42

0.30

0.29

0.76

Amp

419

419

0

46

154

38

129

9

8

0

260

260

77

0

62

38

129

419

474

474

65

9

62

9

0

13

13

0

260

260

474

474

77

474

65

46

154

% PF

89.18

89.18

0.00

84.28

90.25

82.64

89.89

84.31

86.95

0.00

86.19

86.19

92.20

0.00

91.19

82.64

89.89

89.18

89.45

89.45

91.59

86.95

91.19

84.31

0.00

88.48

.88.48

0.00

86.23

86.23

88.55

88.55

92.20

89.45

91.59

84.28

90.25

XFMR

% Tap

0.625



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C
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Page: . 6

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

LOAD FLOW REPORT (a T = 3.00+

Bus Voltage Generation Motor Load StatleLkad Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW Mvar MW MWar ID MW. Mvar Amp %PF %Tap

3WXfiznBus-I 7.200 99.929 .-0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 -0.00 0 0.00

IISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

023OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 .0 XTF31H 4.63 2.44 13 88.47

PanrHydroi3.8kVBum 13.200 104.561. 3.6 5.10 3.55 0 0 0 0 Parrllydro 5.10 3.55 260 82.08

Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)
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CASE 8A - MOTOR ACCELERATION
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DC08010-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Enginew. Scott E. Herb

Filename: VCS

ETA" PowerStation

4.7.6C,..

Study Case: MS

Page: . I

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr lHydro

Motor Acceleration

Induction Motor ID: CIIRG SI PMP A

Time Qurmant % Tenninal Voltage %B

(See.) (% FLA) kVb Load kVb Bus Voltage kW kvar

.-. 1

Time Current % Tcrminal Voltage %B

(Sec.) (% FLA) kVb Load kVb Bus Volthge kW kvar

0.000 '499.75

0.040 10927

0.080 109.27

0.120 109.27

0.160 109.27

0.200 109.27

0.240 109.27

0.280 109.27

0320 109.27

0.360 109.27

0.400 109.27

0.440 109.27

0AS0 109.27

0.520 109.27

0.560 109.27

0.600 109.27

0.640 109.27

0.680 109.27

0.720 109.27

0.760 109.27

0.800 109.27

0.840 109.27

0.880 109.27

0.920 109.27

0.960 109.27

1.000 109.27

1.040 109.27

1.080 109.27

1.120 10927

1.160 109.27

1.200 10927

1.240 10927

1.280 109.27

1320 109.27

1360 109.27

1.400 109.27

1.440 109.27

]A.0 109.27

1.520 109.27

1.560 109.27

1.600 109.27

1.640 109.27

1.680 109.27

76.89

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

92.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

76.89

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

.91.52

91.52

91.52

91.52

91.52

91.52

91.52
91.52

91.52

91.52

91.52

91.52

91.52

91.52

76.89 514.63 3340-20

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

,91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96
91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56
340.56

340.56

340.56

340.56

340.56

340.56

340.56

0.020 109.27

0.060 109.27

0.100 109.27

0.140 109.27

0.180 109.27

0.220 109.27

0.260 109.27

0.300 109.27

0.340 109.27

0.380 109.27

0.420 109.27

0A60 109.27

0.500 109.27

0.540 109.27

O.580 109.27

0.620 109.27

0.660 109.27

0.700 109.27

0.740 10927

0.780 109.27

0.820 109.27

0.860 109.27

0.900 109.27

0.940 109.27

0.980 109.27

1.020 109.27

1.060 109.27

1.100 109.27

1.140 109.27

1.180 109.27

1.220 109.27

1.260 109.27

1.300 109.27

1.340 109.27

1.380 109.27

1.A20 109.27

1.A60 109.27

1.500 109.27

1.540 109.27

1.530 109.27

1.620 109.27

1.660 109.27

1.700 109.27

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52
91.52

91.52

91.52

91.52

.91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52
91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

.91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

91.52 810.96

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56
340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

91.52 91.52 91.52 810.96 " 340.56

91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56

.91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56

91.52 91.52 91.52 810.96 340.56



Project" VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerSlation Page: 2

4.7.6C Date: 10-22-2004

SN: 87PARSONS

Study Case:, MS
Revision: Base

Config.: LF WJO DG

Case SA - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

Induction Motor ID: CIIRG Sl PMP A

Ti me C-'urrent % Terminal Voltage % Bus

(Sec.) (% FlA) kVb Load kIVb Bus Voltage kW kvar
Time Current % Terminal Voltage

(Sec.) (% FLA) kVb Load kVb Bus

1.720

1.760

1.800

1.840

1.880

1.920

1.960

2.000

2.040

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2.360

2.400

2.440

2A80

2.520

2.560

2.600

2.640

2.680

2.720

2.760
2.800

2.840

2.880

2-920

2.960

3.000

109.27

109.27

10927

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27

109.27
109.27

109.27

109.27

109.27

109.27

109.27

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

• 91.52 91.52

• 91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.51

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52 91.52

91.52

91.52

91.52

91.52

91.52

91.52

.91.52

91.52
•91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52
91.52

91.52

91.52

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56
810.96 340.56

810.96 340.56

810.96 . 340.56

1.740 109.27

1.780 109.27

1.820 109.27

1.860 109.27

1.900 109.27

1.940 109.27

1.980 109.27

2.020 109.27

2.060 109.27

2.100 - 109.27

2.140 109.27

2.180 109.27

2.220 109.27

2.260 109.27

2.300 109.27

2.340 109.27

2.380 109.27

2A20 109.27

2.460 109.27

2.500 109.27

2.540 109.27

2.580 109.27

2.620 109.27,

2.660 109.27

2.700 109.27

2.740 109.27

2.780 109.27

2.820 109.27

2.860 109.27.

2.900 109.27

2.940 109.27

2.980 109.27

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

.91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52
91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52

91.52
91.52

91.52.

91.52

91.52

91.52

%Bus
Voltage kW kvar
91.52 810.96 340.56

91.52 810.96 340.56,

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56
91.52 810.96 340.56

91.52 810.96 340.56
91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 -340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 820.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.56
91.52 810.96 340.56

91.52. 810.96 340.56

91.52 810.96 340.56

91.52 810.96 340.5691,52 810.96 340.56
.91.52 810.96 340.56

91.52 810.96 340.56

Generator and Power Grid Results

Power Grid ID: 115kV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000 0.00 100.00 0.000 0.000 0.000 0.00

0.040 0.00 100.00 ' 0.000 0.000 0.000 0.00

0.080 0.00 100.00 0.000 0.000 0.000 0.00

0.120 0.00 100.00 0.000 0.000 0.000 0.00

0.160 0.00 200.00 0.000 0.000 0.000 0.00

0.200 0.00 100.00 0.000 0.000 0.000 0.00

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.020 0.00 100.00 0.000 0.000 0.000 0.00

0.060 0.00 100.00 0.000 0.000 0.000 0.00

0.100 0.00 100.00 0.000 0.000 0.000 0.00

0.140 0.00 100.00 0.000 0.000 0.000 0.00

0.180 0.00 100.00 0.000 0.000 0.000 0.00

0.220 0.00 100.00 0.000 0.000 0.000 0.00



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 5370i789

Engineer. Scott E. Herb

Filcname: VCS

ETAP PowerStation
4.7.6C,..

Page: 3

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case $A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

Power Grid ID: 115kV Parr ESF

Time Current % Terminal
(Sem.) (% FLA) Voltage MW Mvar MVA % PF

0.240 0.00 100.00 0.000 0.000 0.000 0.00

0.280 0.00 100.00 0.000 0.000 0.000 0.00

0.320 0.00 100.00 0.000 0.000 0.000 0.00

0360 0.00 100.00 0.000 0.000 0,000 0.00

0.400 0.00 100.00 00.0 0000 0.000 0.00

0.440 0.00 100.00 0.000 0.000 0.000 0.00

0480 0.00 100.00 0.000 0.000 0.000 0.00

0.520 0.00 100.00 0.000 0.000 0.000 0.00

0.560 0.00 100.00 0.000 0.000 0.000 0.00

0.600 0.00 100.00 0.000 0.000 0.000 0.00

0.640 0.00 100.00 0.000 0.000 0.000 0.00

0.680 0.00 100.00 0.000 0.000 0.000 0.00

0.720 0.00 100.00 0.000 0.000 0.000 0.00

0.760 0.00 100.00 0.000 0.000 0.000 0.00

0.800 0.00 100.00 0.000 0.000 0.000 0.00

0.840 0.00 100.00 00.0 0000 0.000 0.00

0.880 0.00 100.00 0.000 0.000 0.000 0.00

0.920 0.00 100.00 0.000 0.000 0.000 0.00

0360 0.00 100.00 0.000 0.000 0.000 0.00

1.000 0.00 100.00 0.000 0.000 0.000 0.00

1.040 0.00 100.00 0.000 0.000 0.000 0.00

1.080 0.00 100.00 0.000 0.000 0.000 0.00

1.120 0.00 100.00 0.000 0.000 0.000 0.00

1.160 0.00 100.00 0.000 0.000 0.000 0.00

1.200 0.00 100.00 0.000 0.000 0.000 0.00

1.240 0.00 100.00 0.000 0.000 0.000 0.00

!.2"0 0.00 100.00 0.000 0.000 0.000 0.00

1.320 0.00 100.00 0.000 0.000 0.000 0.00

1.360 0.00 100.00 0.000 0.000 0.000 0.00

1400 0.00 100.00 0.000 0.000 0.000 0.00

1440 0.00 100.00 0.000 0.000 0.000 0.00

1A80 0.00 100.00 0.000 0.000 0000 0.00

1.520 0.00 100.00 0.000 0.000 0000 0.00

1.560 0.00 100.00 0.000 0.000 0.000 0.00

1.600 0.00 100.00 0.000 0.000 0.000 0.00

1.640 0.00 100.00. 0.000 0.000 0.000 0.00

1.680 0.00 100.00 0.000 0.000 0.000 .0.00

1.720 0.00 100.00 0.000 0.000 0.000 0.00

1.760 0.00 !00.00 0.000 0.000 0.000 0.00

1.800 0.00 100.00 0.000 0.000 0.000 0.00

1.840 0.00 100.00 0.000 0.000 0.000 0.00

1.880 0.00 100.00 0.000 0.000 0.000 0.00

1320 0.00 100.00 0.000 0.000 0.000 0.00

1.960 0.00 100.00 0.000. 0.000 0.000 0.00

2.000 0.00 100.00 0.000 0.000 0.000 0.00

2.040 0.00 100.00 0.000 0.000 0.000 0.00

Time Cunrent % Terminal
(Sec.) ,(I. FLA) Voltage MW Mvar MVA % PF

0.260 0.00 100.00 0.000 0.000 0.000 0.00

0.300 0.00 100.00 0.000 0.000 0.000 0.00

0.340 0.00 100.00 0.000 0.000 0.000 0.00

0.380 0.00 100.00 0.000 0.000 0.000 0.00

0.420 0.00 100.00 0.000 0.000 0.000 0.00

0.460 0.00 100.00 0.000 0.000 0.000 0.00

0.500 0.00 100.00 0.000 0.000 0.000 0.00

0.540 0.00 100.00 0.000 0.000 0.000 0.00

0.580 0.00 100.00 0.000 0.000 0.000 0.00"

0.620 0.00 100.00 0.000 0.000 0.000 0.00

0.660 0.00 100.00 0.000 0.000 0.000 0.00

0.700 0.00 •100.00 0.000 0.000 0.000 0.00

0.740 0.00 I00.00 0.000 0.000 0.000 0.00

0.780 0.00 100.00 0.000 0.000 0.000 0.00

0.820 0.00 100.00 0.000 0.000 0.000 0.00

0.860 0.00 100.00 0.000 0.000 0.000 0.00

0.900 0.00 100.00 0.000 0.000 0.000 .0.00

0.940 0.00 100.00 0.000 0.000 0.000 0.00

'0.980 0.00 100.00 0.000 0.000 0.000 0.00

1.020 0.00 100.00 0.000 0.000 0.000 0.00

1.060 0.00 100.00 0.000 0.000 0.000 0.00

1.100 0.00 100.00 0.000 0.000 0.000 0.00

1.140 0.00 100.00 0.000 0.000 0.000 0.00

1.180 0.00 100.00 0.000 0.000. 0.000 0.00

1.220 0.00 100.00 0.000 0.000 0.000 0.00

1.260 0.00 .100.00 0.000 0.000 0.000 0.00

1300 0.00 100.00 0.000 0.000 0.000 0.00

1.340 0.00 100.00 0.000 0.000 0.000 0.00

1380 0.00 100.00 0.000 0,000 : 0.000 0.00

1A20 0.00 100.00 0.000 0.000 0.000 0.00

1A60 0.00 100.00 0.000 0.000 0.000 0.00

1.500 0.00 100.00 0.000 0.000 0.000 0.00

1.540 0.00 100.00 .0.000 0.000 0.000 0.00

1.580 0.00 100.00 0.000 0.000 0.000 0.00

1.620 0.00 100.00 0.000 0.000 0.000 0.00

1.660 0.00 100.00 0.000 0.000 0.000 0.00

1.700 0.00 100.00 0.000 0.000 0.000 0.00

1.740 0.00 100.00 0.000 0.000 0.00o 0.00

1.780 0.00 100.00 0.000 0.000 0.000 0.00

1.820 0.00 100.00 0.000 0.000 0.000 0.00

1.860 0.00 100.00 0.000 0.000 0.000 0.00

1.900 0.00 100.00 0.000.. 0.000 0.000 0.00

1.940 0.00 100.00 0.000 0.000 0.000 0.00

1.980 0.00 100.00 0.000 0.000 0.000 0.00

2.020 0.00 100.00 0.000 0.000 0.000 0.00

2.060 0.00 100.00 0.000 0.000 0.000 0.00



Project VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C

Page: 4

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

Power.Grid ID: 115kV Parr ESF

Time Current % Terminal
(Sem.) (% FtA) " Voltage MW MWar MVA % PF

Time Current % Tenninal
(Sec.) (% FLA) Voltage MW MWar MVA % PF

2.080

2.120

2.160

2.200
2.240

2.280

2.320

2.360

2.400

2A40

2.480

2.520

2.560

2.600

2.640

2.680

2.720

2.760

2.800

2.040

2.180

2.920

2.960

3.000

0.00 100.00
0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 160.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 •100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

o0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

o.0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
.0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2.100

2.140

2.180

2.220

2.260

2.300

2.340

2.380

2.420

2.460

2.500

2.540

2.580

2.620

2.660

2.700

2.740

2.780

2.820

2.860

2.900

2.940

2.980

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 1 00.00

0.00 100.00

0.00 100.00

0.00 100.00

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

.0.000
0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000
0.000

0.000

0.000
0.000
0.000
0.000

o.o00
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

o.00o

0.000

0.000
0.000
0.000
0.000
o.o0o
0.000
0.000
0.000
0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Power Grid ID: 230kV ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar

0.000 5.23 100.00 4.626 2.436

0.040 5.23 100.00 4.626 2.436

0.080 5.23 100.00 4.626 2.436

0.120 5.23 100.00 4.626 2.436

0.160 5.23 100.00 4.626 2.436

0.200 5.23 100.00 4.626 2.436

0.240 5.23 100.00 4.626 2.436

0.280 5.23 100.00 4.626 2.436

0.320 5.23 100.00 4.626 2.436

0.360 5.23 100.00 4.626 *2.436

0.400 5.23 100.00 4.626 2.436

0.440 5.23 100.00 4.626 2.436

0.480 5.23 100.00 4.626 2.436

0.520 5.23 100.00 4.626 2.436

0.60 5.23 100.00 4.626 2.436

0.600 5.23 100.00 4.626 2.436

0.640 5.23 100.00 4.626 2.436

0.680 5.23 100.00 4.626 2.436

MVA % PF

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

Time Current % Terminal
(Sec.) (% FLA) Voltage MW MWar MVA % PF

0.020 5.23 100.00 4.626 2A36 5.228 88.48

0.060 5.23 100.00 4.626 2.436 5.228 88.48

0.100 5.23 100.00 4.626 2.436 5.228 88.48

0.140 5.23 100.00 4.626 2.436 5.228 88.48

0.180 5.23 100.00 4.626 2.436 5.228 88.48

0.220 5.23 100.00 4.626 2.436 5.228 88.48

0.260 5.23 100.00 4.626 2.436 5.228 88.48

0.300 5.23 100.00 • 4.626 2.436 5.228 88.48

0.340 5.23 100.00 4.626 2.436 5.228 88.48

0.380 5.23 100.00 4.626 2.436 5.228 88.48

0.420 5.23 100.00 4.626 2,436 5.228 88.48

0.460 5.23 100.00 4.626 2.436 5.228 88.48

0.500 5.23 100.00 4.626 2.436 5.228 88.48

0.540 5.23 100.00 4.626 2.436 5.228 88.48

0.580 5.23 100.00 4.626 2.436 5.228 88.48

0.620 5.23 100.00 ' 4.626 2.436 5.228 88.48

0.660 5.23 100.00 4.626 2.436 5.228 88.48

0.700 5.23 100.00 4.626 2.436 5.228 88.48



Project VCSNS Alternate Power Soure

Location: V.C Summer Nuclear Power Plant

Contract 53701789

Engineer Scott E. Herb

Filename: VCS
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Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro,'] 3.2kV at Parr Hydro

Power Grid ID: 230kV ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(Sem.) X(# FLA) Voltage MW Mvar MVA % PF

0.720
0.760

0.800
0.840
0.480
0.920
03960
1.000
1.040

1.080

1.120

1.160

1200
1.240
1.280.
1.320
1.360
1.400

1.440
1.480

1.O20

1.560

1.600

1.640

1.680

1.720

1.760
1.300

1.840
1.680

1320

1-960

2.000

2.040

2.030

2.120
2.160
2.200
2.240
2.280
2.320

2.360
2A00
2.440
2.480

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 . 10.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 IO.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2A36

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2A36

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2A36

2.436

2.436

2.436
2.436

2.436

2A36

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436
2.436

2.436

2.436

2.436

2.436

2A36

2.436

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48
5.228 88.48

5.228 88.48

5.228 .88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 .88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

0.740 5.23 100.00

0.780 5.23 100.00

0.820 5.23 . 100.00

0.860 5.23 100.00

0.900 5.23 100.00

03940 5.23 100.00

0.980 5.23 100.00

1.020 5.23 100.00

1.060 5.23 100.00

1.100 5.23 100.00

1.140 5.23 100.00

1.180 5.23 .100.00

1.220 5.23 100.00

1.260 5.23 100.00

1.300 5.23 100.00

1.340 5.23 100.00

1.380 5.23 100.00

i.420 5.23 100.00
1.460 5.23 100.00

1.500 5.23 100.00

1.540 5.23 100.00

1.580 5.23 100.00

1.620 5.23 100.00

1.660 5.23 100.00

1.700 5.23 100.00

1.740 5.23 100.00

1.780 5.23 100.00

1.820 5.23 100.00

1160 5.23 100.00

1.900 5.23 100.00

13940 5.23 100.00

1.980 5.23 100.00

2.020 5.23 100.00

2.060 5.23 100.00

'2.100 5.23 100.00

2.140 5.23 100.00

2.180 5.23 100.00

2.220 5.23 100.00

2.260 5.23 100.00

2.300 5.23 100.00

2.340 5.23 100.00

2.380 5.23 100.00

2A20 5.23 100.00

2.460 5.23 100.00

2.500 5.23 100.00

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5. 5.228 88.48

4.626 2A36 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2A36 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88A8'

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2A36 5.228 88.48
4.626 2.436 : 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2A36 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2A36 '5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48
4.626 2.436 5.228 88.48

4.626 • 2.436 ".5.228 88.48

.4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 .. 88.48

4.626 2.436 5.228 88.48
.4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 -5.228 88.48
4.626 2.436 . 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

4.626 2.436 5.228 88.48

2.520 5.23 100.00 4.626 2.436 5.228 88.48 2.540 5.23 100.00 4.626 2.436 5.228 88.48



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789
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Config.: LF W/O DG
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Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hydro

Powee Grid ID: 230kV ESF

Time Current "% Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

2.560 5.23 100.00 4.626 2.436 5.228 88.48

2,600 5.23 100.00 4.626 2.436 5.228 88.48

2.640 5.23 100.00 4.626 2.436 5.228 88.48

.2.680 5.23 100.00 4.626 2.436 5.228 88.48

2.720 5.23 100.00 4.626 2.436 5.228 88.48

2.760 5.23 100.00 4.626 2.436 5.228 88.48

2.800 5.23 100.00 4.626 2.436 5.228 88.48

2,840 5.23 100.00 4.626 2.436 5.228 88.48

2.880 5.23 100.00 4.626 2.436 5.228 88.48

2.920 5.23 100.00 4.626 2.436 5.228 88.48

2.960 5.23 100.00 4.626 2.436 5.228 88.48

3.000 5.23 100.00 4.626 . 2.436 5.228 88.48

Power Grid ID: Parr Ilydro 13.8 kV Bus

Mime Current % Terminal

(Sec.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal

(Sec.) (% FLA) Voltage MW Mvar MVA % PF

2.580 5.23 100.00 4.626 2.436 5.228 88.48

2.620 5.23 100.00 4.626 2.436 5.228 88.48

2.660 5.23 100.00 4.626 2.436 5.228 88.48

2.700 .5.23 100.00 4.626 2.436 5.228 88.48

2.740 5.23 100.00 4.626 2.436 5.228 88.48

2.780 5.23 100.00 4.626 2.436 5.228 88.48

2.820 5.23 100.00 4.626 2.436 5.228 88.48

2.860 5.23 100.00 4.626 2.436 5.228 88.48

2.900 5.23 100.00 4.626 2.436 5.228 88.48

2.940 5.23 100.00. 4.626 2.436 5.228 88.48

2.980 5.23 100.00 4.626 2.436 5.228 88.48

Time Current % Terminal
(See.) (% FLA) Voltage MW Mvar MVA % PF

0.000

0.040

0.080

0.120

0.160

0.200

0.240

0.280

0.320

0.360
0.400

0,440

0AS0

0.520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920

0,960

1.000

1.040

1.080

1.120

1.160

9.25

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

91.79

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

.98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

.5.104

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

.5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069
5.069

6.786
2.983

2.983

2.983

2,983

2.983

2.983
.2.983

2.983

2.983
2.983

2.983

2-983

2.983

2,983

2.983

2.983

2,983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2,983

2.983

8.491 60.11

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

S.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

0.020

0.060

0.100

0.140

0.180

0.220

0.260

0.300

0.340

0.380

0.420
0.460

0.500

0.540

O.S80

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

98.90

.98.90

98.90

98.90

98.90

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069
5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069

5.069
5.069

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983
2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983

2.983
2.983

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

•5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19
5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.195.95 98.90 5.069 2.983



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Hleb

Filenamc: VCS

ETAP PowerStation
4.7.6C

Page: 7

Date: 10-22-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Case 8A - Motor Starting Analysis, LTC XFMR near Parr Hydro, 13.2kV at Parr Hlydro

Power Grid ID: Parr flydro 13.8 kV' Bus

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal

(Sec.) Q/. FLA) Voltage MW MWar MVA % PF

1.200

1.240

1.280

1.320

1360

1.400

A.440

1.480

1.520

1.560
.1.600

1.640

1.680

1.720

1.760

* 1.800

1.840

1.880

1.920

1.960

2.000

2.040

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2.360

2A00

2.440

2A80

2.520
2.560

2.600

2.640

2.680

2.720

2.760

2.800

2.840

2.880

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95
5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 - 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 -2.983

98.90 5.069 2.983

98.90 5.069 .2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90" 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 .2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

98.90 5.069 2.983

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.69

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19.

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

'5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

5.882 86.19

1.220

1.260

!300

1.340

1.380

1.420

1.A60

1.500

1.540

1.580

1.620

1.660

1.700

1.740

1.780

1.20

1.860

1.900

".940

1.980

2.020

2.060

2.100

2.140

2.180

2.220

2.260
2.300

2.340

2.380

2420

2.460
2.500

2.540

2.580

2.620

2.660

2.700

2.740

2.780

2.820

2.860

2.900

5.95
5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95
5.9S

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

5.95

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5.069

98.90 5,069

98.90 5.069

98.90 5.069

98.90 5.069

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19'

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19
*2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 . 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19
2.983 5.882 86.19

2.983 5.882 86.19

*2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 .5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

2.983 5.882 86.19

98.90

98.90

98.90

5.069 - 2.983 5.882 86.19

5.069 2.983 5.882 86.19

5.069 2.983 5.882 86.19

5.069 2.983 5.882 86.19

5.069 2.983 5.882 86.19
2.920 5.95 98.90 5.069 2.983

2.960 5.95 98.90 5.069 2.983

3.000 5.95 98.90 5.069 2.983

2.940 5.95 98.90

2.980 5.95 98.90
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. I
DC08010-025 Rev. 0

Project:

Location:

Contract:

Engineer

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E. Herb

VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: 1

Date-. 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study

BRANCH LOADING Summary Report

CKT / Branch

ID

XTF-5052

XT31- ES

Cable & Reactor

Ampacity Loading
Type (Amp) Amp %

Transforner

3WXFMRp

3WXFMRs

3W XFMR t

Transformer

Capability Loading (input) Loading (output)

(MVA) MVA % MVA %

7.500 5.580 74.4 5.433 72.4

40.000 5.228 13.1

20.000 0.000 0.0

20.000 5.180 25.9

* Indicates a branch with operating load exceeding the branch capability



Project: VCSNS Alternate Power Source ETAP PowerStation Page: 2

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-07-2004

Contract: 53701789 SN: 87PARSONS

Engineer. Scott E. Herb Study Case: LF Revision: Base
Filename: VCS Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil] Cable Study

BRANCH LOSSES Summary Report

Vd

CKT I Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage % Drop

ID MW Mvar MW Mvar kW Kvar From To in Vag

13.8 kV Cable 4.976 2.827 -4.876 -2.713 100.0 114.3 100.0 97.5 2.50
PMP A Cable -0.811 -0.341 0.811 0.341 0.3 0.2 98.8 98.8 0.03
7.2 kV Cable -4.840 -2.419 4.857 2.434 16.5 15.2 98.8 99.2 0.39
XTF-5052 4.876 2.713 -4.857 -2.434 19.6 278.5 97.5 99.2 2.58

XMT31-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 -2.344 100.0 99.1 0.91

142.3 500.2
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: 3

Date. 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

AlternateS kV CU 350 kcmil Cable Study

EQUIPMENT CABLE AND HEATER LOSSES Summary Report

% Voltage

Cable/Heater Connection Losses Terminal on % Vd .

ID Bus ID Load ID Load Type kW kvar Bus Bus kV Load kV Operating Starting



Project:
Location:

Contract:

Engineer

Filename:

* VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E Herb

VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page:

Date:

SN:

Revision:

Config.:

4

10-07-2004

87PARSONS

Base

LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study

Alert Summary Report

% Alert Settin.g

Critical Marginal
Loading

Bus

Cable

Reactor

Generator

Transformer
Protective Device

100.0

100.0

100.0

100.0

100.0

100.0

95.0

95.0

95.0

95.0

95.0

95.0

101.0

95.0

95.0

Bus Voltage

OverVoltage 102.8

UnderVoltage 93.8

Generator Excitation

OverExcited (Q Max.) 100.0

UnderExcited (Q Min.) 100.0

Report

ID Device Type Rating Unit Calculated %Mag. Condition



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

StudyCase: LF

Page:

Date:

SN:

Revision:

Config.:

5

10-07-2004

87PARSONS

Base

LF W/o DO

Alternate 8 kV CU 350 kcmil Cable Study

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

MW MWar MVA % PF

9.602 5.263 10.950 87.69 LaggingSwing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:

Apparent Losses:

System Mismatch:

0.000 0.000 0.000 100.00 Lagging

9.602 5263 10.950 87.69 Lagging

.9.460 4.763 10.591 89.32 Lagging

0.000

0.142

0.000

0.000

0.500

0.000

Number of Iterations: 3
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DC08010-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page.

Date:

SN:

Revision:

Config.:

10-20-2004

87PARSONS

Base

LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

BRANCHI LOADING Summary Report

CKT I Branch

ID

XTF-5052

XTF31-ES

Type

Tramfore

3WXFXMRp

3W XFMR s

3WXFM~Ri

Tra nsformer
Cable & Reactor

Aipacity Loading Capability Loading (input) Loading (output)

(Amp) Amp % (MVA) MVA % MVA %

7.500 5.599 74.7 5.435 72.5

40.000 5.228 13.1

20.000 0.000 0.0

20.000 5.180 25.9

' Indicates a branch with operating load exceeding the branch capability



Project: -VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer- Scott E. Herb,

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: 2

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmail Cable Study, 13.2 kV at Parr Hlydro

BRANCH LOSSES Summary Report

• ".. a I Vd
CKT / Branch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage % Drop

ID MW Mvar MW Mvar kW Kvar From To , in Vmag

13.8 kV Cable 4.991 2.870 -4.880 -2.744 110.6 126.4 95.7 97.2 2.64

PMP A Cable -0.811 -0.341 0.811 0.341 0.3 0.2 94.0 94.0 0.03

7.2 kV Cable -4.840 -2.419 4.859 2.436 18.3 16.8 94.0 94.4 0.41
XTF-5052 4.880 2.744 -4.859 -2.436 21.6 308.1 97.2 94.4 2.84

XTF3I-ES 4.626 2.436 0.000 0.000 5.9 92.1 100.0 99.9 0.07

-4.620 -2.344 100.0 99.1 0.91

156.8 543.4
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

Page: 3

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

EQUIPMENT CABLE AND hEATER LOSSES Summary Report

% Voltage

Cable/Heater Connection Losses Terminal on
d %Vd .%VstID Dus JD Load ID Load Type kW kvar Bus Bus kV Load WV Operating Starting



Project: • VCSNS Alternate Power Source ETAP PowerStation Page: 4

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-20-2004

Contract: 53701789 SN: 87PARSONS

Engineer Scott E. Herb Study Case: LF Revision: Base

Filename: VCS Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro.

Alert Summary Report

% Alert Settin!,gd1

Critical Marginal
Loading

Bus 102.5 93.8

Cable 100.0 95.0

Reactor 100.0 95.0

Generator 100.0 95.0

Transformer 100.0 95.0

Protective Device 100.0 95.0

Bus Voltage

OverVoltage 105.0 102.0

UnderVoltage 93.8 95.0

Generator Excitation

* OverExcited (Q Max.) 100.0 95.0

UnderExcited (Q Min.) 100.0

Marginal Report

ID Device Type Rating Unit Calculated %Mag. Condition

Bus XSWIDA] Bus 7.200 kV 6.767 94.0 UnderVoltage

Bus XSWI DA2 Bu s 7.200 kV 6.767 94.0 UnderVoltage

Bus XWSlEA Bus 7.200 kV 6.767 94.0 UnderVoltage

PMP A Bus Bus 7.200 kV 6.764 94.0 UnderVoltage

XSW I EA Bus 7.200 kV 6.767 94.0 UnderVoltage

XSWIDX-ES Bus 7.200 kV 6.767 94.0 UnderVoltage

XTF-5052 X Bus 7.200 kV 6.797 94.4 UnderVoltage

XWS IDA Bus 7.200 kV 6.767 94.0 UnderVoltage



Project: VCSNS Aternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: LF

-Page:

Date:

SN:

Revision:

Config.:

5

.10-20-2004

87PARSONS

Base

LF W/O DG

Alternate 8 kV CU 350 kcril Cable Study, 13.2 kV at Parr Hydro

SINIMARN' OF TATAI CP,.NF.RATIAN I.A'A'"lINC'• ,Ar IT)FMANT)
GFNERATION 1 OADING &, DEMAND

Swing Bus(es):

Generators:

Total Demand:

Total Motor Load:

Total Static Load:

Apparent Losses:

System Mismatch:

l'1W

9.617

0.000

9.617

9.460

0.000

0.157

0.000

Mvar

5.306

0.000

5.306

4.763

0.000

0.543

MVA

10.983

0.000

10.983

10.591

% PF

87.56 Lagging

100.00 Lagging

87.56 Lagging

89.32 Lagging

0.000

Number of lterations: 3
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ATTACHMENT #6
ALTERNATE 8 KV COPPER CABLE

MOTOR STARTING STUDIES
ALTERNATE 8KV 350 KCMIL CU @ 13.8KV - LOAD FLOW REPORT
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DC08010-025 Rev. 0

* Projectm VCSNS Alternate Power Source ETAP PowerStation Page: I

* Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-07-2004

Contract: 53701789 SN: 87PARSONS
Engineer. Scott E. Herb Study Case: MS Revision: Base

Filename: VCS Config.: LF W/O DG

Alternate 8 kV CU 350 kernil Cable Study

LOAD FLOW REPORT (, T-=-0.00-

Bus Voltage Generation Motor Load Static Load I Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18
XTF 31H -4.62 -2.34 419 89.18

3WXfmrBus-! 0.00 0.00 0 0.00

IBus XSWIDAI 7.200 99.777 -2.5 0 0 0.45 0.29 0 0 XWS IDA -0.45 -0.29 43 84.28

BusXSWIDA2 7.200 99.777 -2.5 0 0 1.59 0.76 0 0 XWS IDA -1.59 -0.76 142 90.25

Bus XSWIDBI 7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB -0.39 -0.26 38 82.64

BusXSWIDB2 7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB -..44 -0.70 129 89.89

BusXSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSWIEIE -0.10 -0.06 9 84.31

Bus XWSlEA 7.200 99.777 -2.5 0 0 0.08 0.05 0 0 XSW IEA -0.08 -0.05 8 86.95
*ParrESFLire 115.000 100.000 0.0 0 0 0 0 0 0 I15kVParrESF 0.00 0.00 0 0.00

*Parr ltydro 13.800 100.000 0.0 0 0 0 0 0 0 XTF-5052 H 4.12 2.36 199 86.79

Pan Hydro 13.8 kV Bus -4.12 -2.36 199 86.79

PMPA Bus 7.200 99.777 -2.5 0 0 0 0 0 0 XWS IDA 0.00 0.00 0 0.00

XPP39C-SW 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

XSW IDB 7.200 99.091 -0.9 0 0 2.10 1.07 • 0 0 XSW IED 0.70 0.31 62 91.19

Bus XSWIDBI 0.39 0.26 38 82.64

Bus XSWI DB2 1.44 0.70 129 89.89
19-TAP -4.62 -2.34 419 89.18

XSWIDX-ES 7.200 99.777 -2.5 0 0 0 0 0 0 XIF-5052 X -4.03 -2.08 364 88.87

XWS IDA 4.03 2.08 364 88.87

XSW lEA 7.200 99.777 -2.5 0 0 0.60 0.25 0 0 XWS IDA .0.68 -0.30 60 91.59

Bus XWSIEA 0.08 0.05 8 86.95

XSWIEB 7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSWIDB -0.70 -0.31 62 91.19

Bus XSWI E1 0.10 0.06 9 84.31

XPP39C-SW 0.00 0.00 0 0.00

OXTF31H 230.000 100.000 0.0 0 0 0 0 0 0 230kVESF -4.63 -2.44 13 88.48

3WXfmrBus-I 4.63 2.44 13 88.48

19-TAP 0.00 0.00 0 0.00

XTF-5052 H 13.800 97.921 .0.4 0 0 0 0 0 -.0 Part Hydro -4.05 -2.28 199 87.16

XTF-5052 X 4.05 2.28 199 87.16

XTF-5052X 7.200 100.105 -2.4 "0 0 0 0 0 0 XSWIDX-ES 4.04 2.09 364 88.83

XTF-5052 11 -4.04 -2.09 364 88.83

XWSIDA 7.200 99.777 -2.5 0 0 1.31 0.73 0 0 PMPABus 0.00 • 0.00 0 0.00

XSWIDX-ES -4.03 -2.08 364 88.87
XSW lEA 0.68 0.30 60 91.59

Bus XSWI DAI 0.45 0.29 43 84.28

Bus XSWI DA2 1.59 0.76 142 90.25



.

Project:

Location:

Contract:

Engineer:

Filename:

VCSNS Alternate Power Source

V.C Summner Nuclear Power Plant

53701789

Scott E. Herb

VCS

ETAP PowerStation

4.7.6C

Study Case: NIS

Page: 2

Date: 104-7-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcrnil Cable Study

LOAD FLOW REPORT n T 0.00-

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW MWar ID MW Mvar Amp %PPF % Tap

3WXfinrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 - 0.00 0 0.00

II5kVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

*230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF31H 4.63 2.44 13 88.47

Parrnlydro 13.8kVI3us 13,800 104.400 3.5 4.15 2.72 0 0 0 0 ParrHydro 4.15 2.72 199 83.58

* Indkates a voltage regulated bus ( voltage controlled or swing type machine connected to it)



Project:

Location:

Contract:

Enginee:

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant*

53701789

Scott E. Herb

VCS

ETAP PowerStation
4.7.6C

Study Case: hIS

Page: 3

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmail Cable Study

LOAD FLOW REPORT 0, T = 0.00+

Bus Voltage Generation Mo

ID kV % Mag. Ang. MW Mvar MV

tor Load Static Load i Load Flow XFMR

WV Mar . MW Mvar ID MW Mvar. Amp %PF %Tap

0 0 0 0 XSW IDB 4.62 2.34 419 89.1819-TAP 7.200 99.091 -0.9 0

Bus XSWIDAI

Bus XSWIDA2

BusXSWIDB!

Bus XSWIDB2

Bus XSWIEB

Bus XWSIEA

0 Parr ESF 1i

.P r Hydro

PM? A Bus

YPP39C-SW

XSW 1DB

XSWIDX-ES

XSW IEA

XSW IFB

*XTF31H

XTF-5052 H

XTF-5052 X

XWS IDA

XTF31H

3WXfmrBus-I

7.200 82.766 -3.5 0 0 0.45 0.29 0 0 XWS IDA

7.200 82.766 -3.5 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB

7.200 99.091' -0.9 0 0 0.10 0.06 0 0 XSW IED

7.200 82.766 -3.5 0 0 0.08 0.05 - 0 0 XSW lEA

115.000 100.000 0.0 0 0 0 0 0 0 15kVParrESF

13.800 91.043 -0.9 0 0 0 0 0 0 XTF-5052 11

Parr Hydro 13.8 kV Bus

7.200 82.652 -3.5 0 0 0 0 0.59 3.86 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSWIEB

7.200 99.091 -0.9 0 0 2.10 1.07 . 0 0 XSW IED

Bus XSWIDBI

Bus XSWI DB2

19-TAP

7.200 82.766 -3.5 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 82.766 -3.5 0 0 0.60 0.25 0 0 XWS IDA

Bus XWSIEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 '0 XSW IDB

Bus XSWI EB

XPP39C-SW

230.000 100.000 0.0 0 .0 0 0 0 0 230kVESF

3WXfiwBus-i

19-TAP

13.800 86.656 -0.6 0 0 0 0 0 .0 ParrHydro

XTF-5052 X

7.200 83.438 -3.6 0 0 0 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 82.766 -3.5 0 0 1.31 0.73 . 0 0 PMPABus

XSWIDX-ES

XSW lEA

Bus XSWIDAI

Bus XSWIDA2

-4.62

0.00

-0.45

-1.59

-0.39

-1.44

-0.10

-0.08

0.00

5.01

-5.01

-0.59

0.00

0.70

0.39

1.44

-4.62

-4.63

4.63

-0.68

0.08

-0.70

0.10

0.00

-4.63

4.63

0.00

-4.73

4.73

4.68

. .4.68

0.60

-4.63

0.68

0.45

1.59

-2.34

0.00

-0.29

-0.76

-0.26

-0.70

-0.06

-0.05

0.00

7.07

-7.07

-3.86

0.00

0.31

0.26

0.70

-2.34

-5.94

5.94

-0.30

0.05

-0.31

0.06

0.00

-2.44

2.44

0.00

-6.75

6.75

5.98

-5.98

3.86

-5.94

0.30

0.29

0.76

419 89.18

0 0.00

51 84.28

171 90.25

38 82,64

129 89.89

9 84.31

9 86.95

0 .0.00

398 57.80

398 57.80

379 15.23

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

730 61.47

730 61.47

72 91.59

9 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

398 57.37

398 57.37

730 61.57

730 61.57

379 15.39

730 61.47

72 91.59

51 84.28

171 90.25
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineecr Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page. 4

Date- 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study

LOAD FLOW REPORT P T = 0.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW MWar MW Mvar ID MW Mvar Amp %PF %Tap

3WXnfrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.06

XTF 31H 0.00 0.00 0 0.00

II5kVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 ParrESF Inc 0.00 0.00 0 0.00

*230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF311H 4.63 2.44 13 88.47

* Parr Hydra 13.8 kV Bus 13.800 104.400 3.5 5.10 8.53 0 0 0 0 Parrllydro 5.10 8.53 398 51.30

* Indicates a voltage regulated bus (voitage controlled or awing type machine connected to it)



Project: VCSNS Alternate Power Source ETAP PowerStation Page: 5

Location: V.C Summer Nuclear Power Plant 4.7.6C Date: 10-07-2004

Contract: 53701789 SN: 87PARSONS

Engineer:. Scott E. Herb Study Case: MS Revision: Base

Filename: VCS Config.: LF W/O DG

Alternate 8 kV CU 350 kcrnil Cable Study

LOAD FLOW' REPORT na, T - 3.00+

Bus Voltage Generation Motor Load Static Lpadh Load Flow XFMR,
ID kV % Mag. Ang. MW MWar MW MWar MW Mvar ID MW Mvar Amp % PF % Tap

19-TAP 7.200 99.091". -0.9 0 0 0 0 0 0 XSWIDB 4.62 2.34 419 89.18

XTF31H -4.62 -2.34 419 89.18

3WXfinrBus-I 0.00 0.00 0 0.00

Bus XSWIDAI 7.200 97.729 -3.9 0 0 0.45 0.29 0 0 XWS IDA -0.45 -0.29 43 84.28

Bs XSWIDA2 7.200 "97.729 -3.9 0 0 1.59 0.76 0 0 XWS IDA -1.59 -0.76 145 90.25

BusXSWIDBI 7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDD -0.39 -0.26 38 82.64

BusXSWIDB2 7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSWIDB -1.44 -0.70 129 89.89

BusXSWIEB 7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSWIEB -0.10 -0.06 9 84.31

BusXWSIEA 7.200 97.729 -3.9 0 0 0.08 0.05 0 0 XSWIEA -0.08 -0.05 8 86.95

0 ParrESFLine !15.000 100.000 0.0 0 0 0 0 0 0 1I5kVParrESF 0.00 0.00 0 0.00

* ParrHydro 13.800 99.001 -0.8 0 0 0 0 0 0 XTF-5052H 4.98 2.84 242 86.89

Parr Hydro 13.8 kV Bus -4.98 -2.84 242 86.89

PMP A Bus 7.200 97.695 -3.9 0 0 0.81 0.34 0 0 XWS IDA -0.81 -0.34 72 92.20

XPP39C-SW 7.200 99.091 -0.9 0 0 0 0 0 0 XSW 1IEB 0.00 0.00 0 0.00

XSW IDB 7.200 99.091 -0.9 0 0 2.10 1.07 , 0 0 XSW IEB 0.70 0.31 62 91.19

Bus XSWIDBI 0.39 0.26 38 82.64

Bus XSWIDB2 1.44 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

XSWIDX-ES 7.200 97.729 -3.9 0 0 0 0 0 0 XTF-5052 X -4.84 -2.42 444 89.45

XWS IDA 4.84 2.42 444 89.45

XSW lEA 7.200 97.729 -3.9 0 0 0.60 0.25 0 0 XWS IDA -0.68 -0.30 61 91.59

Bus XWSI EA 0.08 0.05 8 86.95

XSW IEB 7.200 99.091 -0.9 0 0 o.60 0.25 0. 0 XSW IDB -0.70 -0.31 62 91.19

Bus XSWIEB 0.10 0.06 9 84.31

XPP39C-SW 0.00 0.00 0 0.00

• XTF 31H 230.000 100.000 0.0 0 .0 0 0 0 0 23DkvESF -4.63 -2.44 13.88.48

3WXfxnrBus-I 4.63 2.44 13 88.48

19-TAP 0.00 0.00 0 0.00

XTF-5052 H 13.800 96.469 -1.3 0 0 0 0 0 .0 ParrHydro -4.88 -2.72 242 87.34

XTT-5052 X 4.88 2.72 242 87.34

XIT-5052 X 7.200 98.128 -3.8 0 0 0 0 0 0 XSWIDX-ES 4.86 2.43 . 444 89.40

XTF-5052 11 -4.86 -2.43 444 89.40

XWSIDA 7.200 97.729 -3.9 0 0 1.31 0.73 0 0 PMPABus 0.81 0.34 72 92.20

XSWIDX-ES -4.84 -2.42 444 89.45

XSW lEA 0.68 0.30 61 91.59

Bus XSWIDAI 0.45 0.29 43 84.28

Bus XSWIDA2 1.59 0.76 145 90.25



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation
4.7.6C

Study Case: MS

Page: 6

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study

LOAD FLOW REPORT (, T= 3.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF %Tap

3WXfnrBfu-I" 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31it 0.00 0.00 0 0.00

11SkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

*230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 X1'r31 H 4.63 2.44 13 88.47

*ParHydro 13.8 V Bus 13.800 104.400 3.5 5.01 3.38 0 0 0 0 Parr flydro 5.01 3.38 242 82.94

* Indcates a voltage regulated bus ( voltage controlled or awing type machine connected to it)



ATTACHMENT #6
ALTERNATE 8 KV COPPER CABLE

MOTOR STARTING STUDIES
ALTERNATE 8KV 350 KCMIL CU @13.8KV - MOTOR ACCELERATION

DC08010o025R0 THIS IS A DESIGN RECORD EP3-2 12/96



DC08010-025 Rev. 0

Pwject: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 1

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: 1IS

Alternate 8 kV CU 350 kemil Cable Study

Motor Acceleration

lnduction Motor ID: CIRG SI PMPA

Time Current % Terminal Voltage % Bus
(See.) (% FLA) kVb Load kVb Bus Voltage kW

0.000 537.24 82.65 82.65 82.65 594.72

0.040 102.36 97.70 97.70 97.70 810.96

0.080 102.36 97.70 97.70 97.70 810.96

0.120 102.36 97.70 97.70 97.70 810.96

0.160 102.36 97.70 97.70 97.70 810.96

0.200 102.36 97.70 97.70 97.70 810.96

0.240 102.36 97.70 97.70 97.70 810.96

0.280 102.36 97.70 97.70 97.70 810.96

0.320 102.36 97.70 97.70 97.70 810.96

0.360 102.36 97.70 97.70 97.70 810.96

0.400 102.36 97.70 97.70 97.70 810.96

0.440 102.36 97.70 97.70 97.70 810.96

0.480 102.36 97.70 97.70 97.70 810.96

0.520 102.36 97.70 97.70 97.70 810.96

0.560 102.36 97.70 97.70 97.70 810.96

0.600 102.36 97.70 97.70 97.70 810.96

0.640 102.36 97.70 97.70 97.70 810.96

0.680 102.36 97.70 97.70 .97.70 810.96

0.720 102.36 97.70 97.70 97.70 810.96

0.760 102.36 97.70 97.70 97.70 810.96

0.800 102.36 97.70 97.70 97.70 810.96

0.840 102.36 97.70 97.70 97.70 810.96

0.880 102.36 97.70 97.70 97.70 810.96

0.920 102.36 97.70 97.70 97.70 810.96

0.960 102.36 97.70 97.70 97.70 810.96
1.000 102.36 97.70 97.70 97.70 810.96

1.040 102.36 97.70 97.70 97.70 810.96

1.080 102.36 97.70 97.70 97.70 810.96

1.120 102.36 97.70 97.70 97.70 810.96

1.160 102.36 . 97.70 97.70 97.70 810.96

1.200 102.36 97.70 97.70 97.70 810.96

1.240 10236 97.70 97.70 97.70 810.96

1.280 102.36 97.70 97.70 97.70 810.96.

1.320 102.36 97.70 97.70 97.70 810.96

1.360 102.36 97.70 97.70 97.70 810.96

1A00 102.36 97.70 97.70 97.70 810.96

.440 102.36 97.70 97.70 97.70 810.96

1480 102.36 97.70 97.70 97.70 810.96

1.520 102.36 97.70 97.70 97.70 810.96

1.560 10236 97.70 97.70 97.70 810.96

1.600 10236 97.70 97.70 97.70 810.96

1.640 102.36 97.70 97.70 97.70 810.96

1.680 102.36 97.70 97.70 97.70 810.96

kvar

3860.02

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56
340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

.340.56

340.56

340.56

340.56

340.56

340.56

340.56

340.56

Time Current % Terminal Voltage

(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar

0.020 10236 97.70 97.70 97.70 810.96 340.56

0.060 102.36 97.70 97.70 97.70 810.96 340.56

0.100 102.36 97.70 97.70 97.70 810.96 340.56

0.140 102.36 97.70 97.70 97.70 810.96 340.56

0.180 102.36 97.70 97.70 97.70 810.96 340.56

0.220 10236 97.70 97.70 97.70 810.96 340.56

0.260 10236 97.70 97.70 97.70 810.96 340.56

0300 102.36 97.70 97.70 97.70 810.96 340.56

0.340 10236 97.70 97.70 97.70 810.96 340.56,

0380 102.36 97.70 97.70 97.70 810.96 340.56

0.420 102.36 97.70 97.70 97.70 810.96 340.56

0.460 102.36 97.70 97.70 97.70 810.96 340.56

0.500 10236 97.70 97.70 97.70 810.96 340.56

0.540 102.36 97.70 97.70 97.70 810.96 340.56

0.580 102.36 97.70 97.70 97.70 .810.96 340.56

0.620 102-36 97.70 97.70 97.70 810.96 340.56

0.660 102-36 97.70 97.70 97.70 810.96 340.56

0.700 102.36 97.70 97.70 97.70 810.96 340.56

0.740 102.36 97.70 97.70 97.70 810.96 340.56

0.780 102.36 97.70 97.70 97.70 810.96 340.56

0.820 102.36 97.70 97.70 97.70 810.96 340.56

0.860 102.36 97.70 97.70 97.70 810.96 340.56

0.900 102.36 97.70 97.70 97.70 810.96 340.56

0.940 102.36 97.70 97.70 97.70 810.96 340.56

0.980 10236 97.70 97.70 97.70 810.96 340.56

1.020 102.36 97.70 97.70 97.70 810.96 340.56

1.060 102.36 97.70 97.70 97.70 810.96 340.56

1.100 102.36 97.70 97.70 97.70 810.96 340.56

1.140 102.36 97.70 97.70 97.70 810.96 340.56

1.180 102.36 97.70 97.70 97.70 810.96 340.56

1.220 102.36 97.70 97.70 97.70 810.96 340.56

1.260 102.36 97.70 97.70 97.70 810.96 340.56

1300 10236 97.70 97.70 97.70 810.96 340.56

.1.340 102.36 97.70 97.70 97.70 810.96 340.56

'1.380 102.36 97.70 97.70 97.70 810.96 340.56

1420 102.36 97.70 97.70 97.70 810.96 340.56

1460 102.36 97.70 97.70 97.70 810.96 340.56

1.500 102.36 97.70 97.70 97.70. 810.96 340.56

1.540 102.36 97.70 97.70 97.70 810.96 340.56

i.580 10236 97.70 97.70 97.70 810.96 340.56

1.620 102.36 97.70 97.70 97.70 810.96 340.56

1.660 102.36 97.70 97.70 97.70 810.96 340.56

1.700 102.36 97.70 97.70 97.70 810.96 340.56



ETAP PowerStation'.
Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

Page: 2
4.7.6C Date: 10-07-2004

SN: 87PARSONS

Study Case: MS
Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study

Induction Motor ID: CIIRG SI PMP A

Time Current % Terminal Voltage % Bus

(See.) (% FLA) kVb Load kVb Bus Voltage kW kVBT

1.720 102.36 97.70 97.70 97.70 810.96 340.56

1.760 102.36 97.70 97.70 97.70 810.96 340.56

1.800 102.36 97.70 97.70 97.70 810.96 340.56

1.840 102.36 97.70 97.70 97.70 810.96 340.56

U.880 102.36 97.70 97.70 97.70 810.96 340.56

1.920 102.36 97.70 97.70 97.70 810.96 340.56

1360 102.36 97.70 97.70 97.70 810.96 340.56

2.000 102.36 97.70 97.70 97.70 810.96 340.56

2.040 102.36 97.70 97.70 97.70 810.96 340.56

2.080 102.36 97.70 97.70 97.70 810.96 340.56

2.120 102.36 97.70 97.70 97.70 810.96 340.56

2.160 102.36 97.70 97.70 97.70 810.96 340.56

2.200. 102.36 97.70 97.70 97.70 • 810.96 340.56

2.240 102.36 97.70 97.70 97.70 810.96 340.56

2.280 102.36 97.70 97.70 97.70 810.96 340.56

2.320 102.36 97.70 97.70 97.70 810.96 340.56

2.360 102.36 97.70 97.70 97.70 810.96 340.56

2A00 102.36 97.70 97.7,0 97.70 810.96 340.56

2.440 10236 97.70 97.70 97.70 810.96 340.56

2.480 102.36 97.70 97.70 97.70 810.96 340.56

2.520 m102.36 97.70 97.70 97.70 810.96 340.56

2.560 102.36 97.70 97.70 97.70 $10.96 340.56

2.600 102.36 97.70 97.70 . 97.70 810.96 340.56

2.640 102.36 97.70 97.70 97.70 810.96 340.56

2.680 102.36 " 97.70 97.70 97.70 810.96 340.56

2.720 102.36 97.70 97.70 97.70 810.96 340.56

2.760 102.36 97.70 97.70 97.70 810.96 340.56

2.100 102.36 97.70 97.70 97.70 810.96 340.56

2.840 102.36 97.70 97.70 97.70 810.96 340.56

2.880 102.36 97.70 97.70 97.70 810.96 340.56

2.920 102.36 •97.70 97.70 97.70 810.96 340.56

2.960 102.36 97.70 97.70 97.70 810.96 340.56

3.000 102.36 - 97.70 97.70 97.70 810.96 340.56

Time Current % Terminal Voltage % BUS

(See.) (% FLA) kVb Load kVb Bus Voltage kW kvar

1.740.... " 102.36 97.70 97.70 97.70 810.96 340.56

1.780 102.36 97.70 97.70 97.70 810.96 340.56

1.820 102.36 97.70 97.70 97.70 810.96 340.56

1.860 102.36 97.70 97.70 97.70 810.96 340.56

1.900 102.36 97.70 97.70 97.70 810.96 340.56

1.940 102.36 97.70 97.70 97.70 810.96 340.56

1.980 102.36 97.70 97.70 97.70 810.96 340.56

2.020 102.36 97.70 97.70 97.70 810.96 340.56

2.060 102-36 97.70 97.70 97.70 810.96 340.56

2.100 102.36 97.70 97.70 97.70 810.96 340.56

2.140 102.36 97.70 97.70 97.70 810.96 340.56

2.180 10236 97.70 97.70 97.70 810.96 340.56

2.220 102.36 97.70 97.70 97.70 810.96 340.56

2.260 102.36 97.70 97.70 97.70 810.96 340.56

2.300 102.36 97.70 97.70 97.70 810.96 340.56

2.340 102.36 97.70 97.70 97.70 810.96 340.56

2.380 102.36 97.70 97.70 97.70 810.96 340.56

2.420 102.36 97.70 97.70 97.70 810.96 340.56

2.460 102.36 97.70 97.70 97.70 810.96 340.56

2.500 102.36 97.70 97.70 97.70 810.96 340.56

2.540 102.36 97.70 97.70 97.70 810.96 340.56

2.580 102.36 97.70 97.70 97.70 810.96 340.56

2.620 102.36 97.70 97.70 97.70 810.96 340.56

2 .660 102.36 97.70 97.70 97.70 810.96 340.56

2.700 102.36 97.70 97.70 97.70 810.96 340.56

2.740 102.36 97.70 97.70 97.70 810.96 340.56

2.780 102.36 97.70 97.70 97.70 810.96 340.56

2.820. 102.36 97.70 97.70 97.70 810.96 340.56

2,160 102.36 97.70 97.70 97.70 810.96 340.56

2.900 102.36 97.70 97.70 97.70 810.96 340.56

2.940. 102.36 97.70 97.70 97.70 810.96 340.56

2.980 102.36 97.70 97.70 97.70 810.96 340.56

.Generator and Power Grid Results

P ower Grid ID: I I5kV Parr ESF

Time Current % Terminal
(Sm) (% FLA) Voltage &IW Mvar MVA % PF

0.000 0.00 100.00 0.000 .0.000 0.000 0.00

0.040 0.00 10000 0.000 0.0 0000 0.00

0.080 0.00 1 100.00 0.000 0.00 0.000 0.00

0.120 0.00 100.00 0.000 0.000 0.000 0.00

0.160 0.00 100.00 0.000 0.000 0.000 0.00

0.200 0.00 100.00 0.000 0.000 0.000 0.00

Time Current "%Ternnal
(See.) (% FLA) Voltage MW Mvar MVA % PF

0.020. 0.00 100.00 0.000 0.000 0.00

0.060 0.00 200.00 0.000 0.000 0.000 0.00

0.100 0.00 100.00 0.000 0.000 0.000 0.00

0.140 0.00 100.00 0.000 0.000 0.000 0.00

0.180 0.00 100.00 0.000 0.000 0.000 0.00

0.220 0.00 100.00 0.000 0.000 0.000 0.00
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Time Current % Terminal

(Sec.) (%0FIA) Voltage MW Mvar MVA %PF

Time Current %Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.240

0.280

0.320

0.360

0A00

0.440

0.480

0.520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1360

1.400

1.440

1.480

1.520

1.560

1.600

1.640

1.680

1.720

1.760

1.800

1.840

1.880

1.920

1.960

2.000

2.040

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00.

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00
100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00.

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.00o

0.000

0.000

0.000

0.000

0.000
0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

.0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.260

0.300

0.340

0.380

0A20

0.460

0.500

0.540

0.580

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

1.220

1.260

1.300

1.340

1.380

1A20

A.460

1.500

1.540

1.580

1.620

1.660

1.700

1.740

1.780

1.820

1.860

1.900

1.940

1.980

2.020

2.060

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

. 0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000.

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00. 0.000

b.00 100.00 0.000
0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00' 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.ID0 100.00 0.000

0.00 100.00 0.000

0.00 200.00 0.000

0.00 100.00 0.000

0.00 200.00 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.00O 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000. 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

.0.000 0.000

0.000 0000

0.000 0.000
0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.00

0.000 0000

0.000 0.000

0.000 0.000

0.000. O.OO

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0,0o
0100
0,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

o.00

0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0000 0.000 0000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000
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Time Current % Terminal
(See.) (% FLA). Voltage MW Mvar MVA % PF

Time Current % Terminal
(Sec.) (% 3lFLA) Voltage MW Mvar MVA % PF

2.080

2.120

2.160

2.200

2.240

2.280

2320

2.360

2.400

2.440

2.480

2.520

2.560

2.600

2.640

2.680

2.720

2.760

2.800

2.840

280O

2.920

2.960

3.000

0.00 100.00 0.000 0.000

0.00 100.00 . 0.000 0.000

0.00 100.00 0.000 0.000

0.00 100.00 0.000 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 300.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 100.00 . 0.000

0.00 300.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 300.00 0.000

0.00 100.00 0.000

0.00 100.00 0.000

0.00 300.00 0.000

0.00 100.00 0.000

0.00 300.00 0.000

0.00 100.00 0.000

0.00 100.00 O.O00

0.00 300.00 .0.000

0.00 100.00 0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.00

0.000.000

0.000
0.000

0.000

0.000

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00
. 0.000 0.00

0.000 0.00

0.000 0.00

O.0OO 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00
O.O0 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

2.140
2.180

2.220

2.260

2.300

2.340

2-380

2.420

2.460

2.500

2.540

2.580

2.620

2.660

2.700

2.740

2.780

2.920

'2.860

2.900

2.940

2.980

2.100.,0. 1 0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 300.00

0.00 100.00

0.00 100.00

0.00 300

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 100.00

0.00 300.00

0.00 100.00

0.00 200.00

0.00 100.00

0.00 100.00

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00,

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.000 0.00

O.O0 0.00

0.000 0.00

0.000 0.00

0.000 0.00

0.O00 0.00

0.000 0.00

0.000 0.00

0.000 0.00

Power Grid ID: 230kV ESF

Time Current %Temninal
(Sec.) (% FLA) Voltage MW

0.000 5.23 100.00 4.626

0.040 5.23 100.00 4.626

0.080 5.23 100.00 4.626

0.120 5.23 100.00 4.626

0.160 5.23 100.00 4.626

0.200 5.23 100.00 4.626
0.240 5.23 100.00 4.626

0.280 5.23 100.00 4.626

0.320 5.23 100.00 4.626

0.360 5.23 300.00 4.626

0.400 5.23 100.00 4.626

0.440 5.23 100.00 4.626

0A80 523 100.00 4.626

0.520 5.23 100.00 4.626

0.560 5.23 100.00 4.626

0.600 5.23 100.00 4.626

0.640 5.23 100.00 4.626

0.680 5.23 200.00 4.626

M var MVA %PF

2.436 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

Time Current % Terminal
(Se-.) (% FLA) Voltage MW

0.020 5.23 100.00 4.626

0.060*. 5.23 300.00 4.626

0.100 5.23 300.00 4.626

0.140 5.23 3100.00 4.626

0.180 5.23 100.00 4.626

0.220 5.23 100.00 4.626

0.260 5.23 100.00 4.626

0.300 5.23 100.00 4.626

0.340 5.23 100.00 4.626

0.380 5.23 200.00 4.626

0.420 5.23 100.00 4.626

0.460 5.23 100.00 4.626

0.500 5.23 100.00 4.626

0.540 5.23 100.00 4.626

0.580 5.23 100.00 4.626

0.620 5.23 100.00 4.626

0.660 5.23 100.00 4.626

0.700 5.23 100.00 4.626

Mvar

2.436

2.436

2.436

2A36

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

MVA %PF

5.228 89.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48
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T1me Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal

(See.) (% FLA) Voltage MW Mvar MVA % PF

0.720

0.760

0.800

0.840

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1.360

IMSO•1.440

1.520

1.560

1.600

1.640

1.680

1.720

1.760

1.800
1.840
1.880

.1.920

1.960

2.000

2.040

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2.360

2.400

2.440

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

.5.23

5.23

5.23

5.23
5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23
5.23

,5.23

5.23

5.23

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00
100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00"

100.00

100.00

100.00

100.00

100.00

100.00

100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

.4.626

4.626

4.626

4.626

4.626

4.626

4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436
. 2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2A36

2.436

2.436

2.436

2.436

2.436
2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436
2.436

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88,48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88,48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88,48

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

1.220

1.260

1.300

1.340

1.380

A.420

1.460

1.500

1.540

1.580

1.620

1.660

1.700

1.740

1.780

1.820
1.860

1.900

1.940

1.980

2.020

2.060

2.100

2.140

2.180

2.220

2.260

2.300

2.340

2.380

2.420

2.460

2.500

2.540

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

-5.23 100,00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100,00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 IOO.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 .88.48

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 "88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 '5.228 88A8

2.436 .5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48

2.436 5.228 88A8

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 .5.228 88.48

2.436 5.228 88.48
2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 i.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2A36 5.228 88.48
2.480 5.23 100.00 4.626

2.520 5.23 100.00 4.626

5.23 100.00 4.626

5.23 100.00 4.626



*Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename. VCS

ETAP PowerStation

4.7.6C
Page: 6

Date: 10-07-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Alternate 8 kV CU 350 kcril Cable Study

Power Grid ID): 230kV IESF

Time Current % Terminal
(Se..) (V FIA) Voltage MW Mvar MVA % PF

2.560 5.23 100.00 4,626 2.436 5.228 88.48

2.600 5.23 100.00 4,626 2.436 5.228 88.48

2.640 5.23 100.00 4,626 2.436 5.228 88.48

2.680 5.23 100.00 4.626 2.436 5.228 88.48

2.720 5.23 100.00 4.626 2A36 5.228 88.48

2.760 5.23 100.00 4.626 2.436 5.228 88.48

2.800 5.23 100.00 4.626 2.436 5.228 88.48

2.840 5.23 100.00 4.626 2.436 5.228 88.48

2.80 ' 5.23 100.00 4.626 2.436 5.228 88.48

2.920 5.23 100.00 4.626 2.436 5.228 88.48

2.960 5.23 100.00 4.626 2.436 5.228 88.48

3.000 5.23 100.00 4.626 2.436 5.228 88.48

Power Grid ID: Farr Hydro 13.8 kV Bus.

Time • Current % Terminal
(Sec.) (%1 FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(Seq.) (% FLA) Voltage MW Mvar MVA % PF

.-.580- 5.23 1000 .626 2.36 5.228 88.4&

2.620 5.23 100.00 4.626 2.436 5.228 88.48

2.660 5.23 100.00 4.626 2A36 5.228 88.48

2.700 5.23 100.00 4.626 2.436 5.228 88.48

2.740 5.23 100.00 4.626 2.436 5.228 88.48

2.780 5.23 100.00 4.626 2.436 5.228 88.48

2.820 5.23 100.00 4.626 2.436 5.228 88.48

2.860 5.23 100.00 4.626 2.436 5.228 88.48

2.900 5.23 100.00 4.626 2.436 5.228 88.48-

2.940 5.23 100.00 4.626 2.436 5.228 88.48

2.980 5.23 100.00 4.626 2.436 5.228 88.48

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000
0,040

0.080

0.120

0.160.

0.200
0.240

0.280

0.320

0.360
0.400

0.440

0.480

0.320

0.560
0.600

0.640

0.680
0.720

0.760

* 0.800

0.840

0.880

0.920

0.960

1.000

1.040

1.050

1.120

1.160

9.52

5.79

5.79

5.79

5.79
.5.79

5.79

5.79

5.79

5.79

5.79
5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

91.04

99.00

99.00

.99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00
99.00

.99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

5.007 7.071 8.664 57.80
4.980. 2.836 5.73 1 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 . 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

A4.980 2.836 5.731 86.89

4.980 2.836 5.731 " 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

0.020

0.060

.0.100

0.140

0.180.

0.220

0.260

0.300

0.340

0.380

0A20
0A60
0.500

0.540

0.580

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00
5.79 99.00

5.79 99.00

5.79 99.00

5.79 .99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 ' 99.00

5.79 99.00

5.79 . 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

5.79 99.00

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

4.980

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836

2.836
.2.836

2.836

2.836

2.836

2.836

2.836

2.836

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.73 t 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

.5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89



Projct: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filenaame: VCS

ETAP PowerStation Page: .7
4.7.6C Date: 10-07-2004

SN: 87PARSONS

Study Case: MS
Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study

Power Grid ID: Parr Hydro 13.8 kV Bus

TImk Current % Terminal
(Sec.) (% FLA) Voltage MW MWar MVA % PF

Time Current % Terminal

(See.) (% FLA) Voltage MW Mvar MVA % PF

1.200

1.240

1.280

1.320

1.360

1.400

1.440

1.480

1.520

3.560

1.600

1.640

1.680

1.720

1.760

1.900

1.840

1.880
1.920

1-960

2.000

2.040

2.080

2.120

2.160

2.200

2240

2.280

2.320

2360

.2.400
••2.440

2.480

2.520

2.560

2.600

2.640

2.680

2.720

2.760

2.800

2.840

2.880

2.920

2.960

3.000

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00
99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00
99.00

99.00

99.00

99.00

99.00

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2,836

4.980 .2.836

4.980 2.836

4.980 2.836

4.980 2.836

4,980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836
.4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.90, 2.836

4,980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980 2.836

4.980. 2.836

4.980 2.836

4.980 .2.836

4.980 2.836

4.980. 2.836

4.980 2.836

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.09

5.731 86.09

5.731 86.89

5.731 86.89

5.731 06.89

5.731 86.89

5.731 86.89

5.731 06.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5,731 06.89

. 5.731 86.89

5,731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 ' 86.89

5.731 86.89

5.731 86.89

5,731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89
.5.731 86.89

'5.731 86.89
5.731 86.89

5.731 86.89

'5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

5.731 86.89

1220

1.260

1.300

1.340

1380

1.420

1.460

1.500

1.540

1.580

1.620

1.660

3.700
1.740

1.780

1.920

1.860

1.900

1.940

1.980

2.020

2.060

2.100

2.140

2.180

2.220

2.260

2.300

2.340

2380

2.420

2.460
2.500

2.540

2.580

2.620

2.660

2.700

2.740

2.780
2.820

2.860

2.900

2.940

2.980

5.79

5.79

5.79

5.79

.5.79
5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

5.79

.5.79

5.79

5.79

5.79

5.79

5.79
5.79

5.79

5.79

5.79

5.79

5.79

5.79

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.)00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

99.00

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.636 5.731 86.89

4.980 2.836 . 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.900 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980-. 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 .5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.900 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

,4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.1136 5.731 86.89

4.980 2.336 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836 5.731 86.89

4.980 2.836. 5.731 86,89

4.980 2.836 5.731 86.89

4.980 .2.836 5.731 86.89
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DC08010-025 Rev. 0

Project:

Location:

Contract:

Enginer.

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E. Herb

-vCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page: 1

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

LOAD FLOW REPORT (a) T = 0.00-

BUS Voltage Generation Motor Load Static !oAd Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW . Mvar Amp %PF %Tap

19-TAP 7.200 99.091 -0.9 0 0 0 0 0 0 XSW IDB 4.62 2.34 419 89.18

BusXSWIDAI

Bus XSWIDA2

Bw XSWIDBI

Bus XSWIDB2

Bus XSWIEB

Bus XWSIEA

parr ESF Line

*Parr Hydro

PMP A BWs

XPP39C-SW

XSW IDB

XSWIDX-ES

XSW I EA

XSW IEB

*XTF 31If

XTF-5052 H

XTF-5052 X

XWS IDA

XTF 311H

3WXfirBus-I

7.200 94.980 -2.7 0 0 0.45 0.29 0 0 XWS IDA

7.200 94.980 -2.7 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB

7.200 94.980 -2.7 0 0 0.08 0.05 0 0 XSW IEA

115.000 100.000 0.0 0 .0 0 0 0 0 lISkV ParrESF

13.800 95.652 0.0 0 0 0 0 0 0 XTF-5052 H

Parr Hydro 13.8 kV Bus

7.200 94.980 -2.7 . 0 0 0 0 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW 1EB

7.200 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWIDB2

19-TAP

7.200 94.980 -2.7 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 94.980 -2.7 0 0 0.60 0.25 0 0 XWS IDA

Bus XWS IEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB

. BusXSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0 23OkVESF

3WXfiwrBus-1

* 19-TAP

13.200 97.713 -0.5 0 0 0 0 0 0 ParrHydro

XTF-5052 X

7.200 95.325 -2.7 0 0 0 0 0 0 XSWIDX-ES

XTF-5052 H

7.200 94.980 -2.7 0 0 1.31 0.73 0 0 PMP A Bus

XSWIDX-ES

XSW IEA

Bus XSWIDAI

Bus XSWIDA2

-4.62

0.00

-0.45

-1.59

-0.39

-1.44

-0.10

-0.08

0.00

4.13

-4.13

0.00

0.00

0.70

0.39

1.44

-4.62

-4.03

4.03

-0.68

0.08

-0.70

0.10.

0.00

-4.63

4.63

0.00

-4.06

4.06

4.04

-4.04

0.00

-4.03

0.68

0.45

1.59

-2.34

0.00

-0.29

-0.76

-0.26

-0.70

-0.06

-0.05

0.00

2.39

-2.39

0.00

0.00

0.31

0.26

0.70

-2.34

-2.08

2.08

.0.30

0.05

-0.31

0.06

0.00

-2.44

2.44

0.00

-2.30

2.30

2.09

-2.09

0.00

-2.08

0.30

0.29

0.76

419 89.18

0 0.00

45 84.28

149 90.25

38 82.64

129 89.89

9 84.31

8 86.95

0 .0.00

209 86.58

209 86.58

0 0.00

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

383 88.87

383 88.87

63 91.59

8 86.95

62 91.19

.9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

209 86.98

209 86.98

383 88.83

383 88.83

0 0.00

383

63

45

149

88.87

91.59

84.28

90.25



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page: .2

Date: • 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

IOADT FLOW REPORT Oa T=0.00-

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW. Mvar Amp % PF % Tap

3WXfmrBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

XTF31H 0.00 '0.00 0 0.00

IIISkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr'.SFLine 0.00 0.00 0 0.00

23OkVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF3111 4.63 2.44 13 88.47

*Parr Hydro 13.8kVBus 13.200 104.448 3.5 4.15 2.76 0 0 0 0 Parr Hydro 4.15 2.76 209 83.34°

I Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)



Project:

Location:

Contract:

Engineer.

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53761789

Scott F. Herb

VCS

ETAP PowerStation

4.7.6C

Study Case. MS

Page: 3

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

LOAD FLOW REPORT (a) T= 0.00+

Bus

ID

19-TAP

Bus XSWIDAI

Bus XSWIDA2

Bus XSWIDBI

Bus XSWIDB2

BUS XSWI EB

Bu XWSIEA

Parr ESF Line

Parr Hydro

PMPA Bus

XPP39C-SW

XSW 1DB

XSWIDX-ES

XSW lEA

XSW IEB

*XCT31H

XTF-5052 H

XIT-5052 X

XWS IDA

Volta2e Generation Motor Load Static Ldid Load Flow XFMR

kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW. Mvar Amp %PF %Tap

7.200 99.091 -0.9 0 0 0 0 0 0 XSW 1DB 4.62 2.34 419 89.18

XTI31H -4.62 -2.34 419 89.18

3WXfirBus-! 0.00 0.00 0 0.00

7.200 79.334 -3.8 0 0 0.45 0.29 0 .0 XWS IDA -0.45 -0.29 54 84.28

7.200 79.334 -3.8 0 0 1.59 0.76 0 0 XWS IDA -1.59 -0.76 178 90.25

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB -0.39 -0.26 38 82:64

7.200 99.091 -0.9 0 0 1.44 0.70 0 0 XSW IDB -1.44 -0.70 129 89.89

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB -0.10 -0.06 9 84.31

7.200 79.334 -3.8 0 0 0.08 0.05 0 0 XSW IEA -0.08 -0.05 10 86.95

115.000 100.000 0.0 0 0 0 0 0 0 liSkVParrESF 0.00 0.00 0 0.00

13.800 87.745 -0.9 0 0 0 0 0 0 XTF-5052 If 4.96 6.77 400 59.13

Parr Hydro 13.8 kV Bus -4.96 -6.77 400 59.13

7.200 79.225 -3.7 0 0 0 0 0.55 3.55 XWS IDA -0.55 -3.55 363 15.23

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB 0.00 0.00 0 0.00

7.200 •99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB 0.70 0.31 62 91.19

Bus XSWIDBI 0.39 0.26 38 82.64

Bus XSWIDB2 1.44 0.70 129 89.89

19-TAP -4.62 -2.34 419 89.18

7.200 79.334 -3.8 0 0 0 0 0 0 XTF-5052X -4.58 -5.63 734 63.13

XWS IDA 4.58 5.63 734 63.13

7.200 79.334 -3.8 0 0 0.60 0.25 0 0 XWS IDA -0.68 -0.30 75 91.59

Bus XWSIEA 0.08 0.05 10 86.95

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB -0.70 -0.31 62 91.19

BusXSWIEB 0.10 0.06 9 84.31

XPP39C-SW 0.00 0.00 0 0.00

230.000 100.000 0.0 0 0 0 0 0 0 230kV ESF -4.63 -2.44 13 88.48

3WXfiWBus-I 4.63 2.44 13 88.48

19-TAP 0.00 0.00 0 0.00

13.200 87.116 -0.6 0 0 0 0 0. 0 ParrHydro -4.68 -6.45 400 58.76

XTF-5052 X 4.68 6.45 400 58.76

7.200 80.012 -3.8 0 0. 0 0 0 0 XSWIDX-ES 4.63 5.67 734 63.23

XTF-5052 H -4.63 -5.67 734 63.23

7.200 79.334 -3.8 0 0 1.31 0.73 0 0 PMPA Bus 0.55 3.55 363 15.39

XSWIDX-ES -4.58 -5.63 734 63.13

XSW lEA 0.68 0.30 75 91.59

Bus XSWIDAI 0.45 0.29 54 84.28

Bus XSWVIDA2 1.59 0.76 178 90.25



Project:
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Contract:

Engineer.

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E. Herb

VCS
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4.7.6C

Study Case: MS

Page: .4

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

LOAD FLOW REPORT r T = 0.00+

Bus Voltage Generation Motor Load Static Load Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % PF % Tap

3WXfrarBus-I 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00,

XTF3111 0.00 0.00 0 0.00

1lSkVParrESF 115.000 100.000 0.0 0 0 0 0 0 0 Parr ESF Line 0.00 0.00 0 0.00

*230kVESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF31H 4.63 2.44 13 88.47

*Parrllydro13.8kVlWBs 13.200 104.448 3.5 5.04 8.12 0 0 0 0 Parr lydro 5.04 8.12 400 52.79

Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)



Project:

Location:

Contract:

Engineer.

Filename:

VCSNS Alternate Power Source

V.C Summer Nuclear Power Plant

53701789

Scott E. Herb

VCS

ETAP PowerStation

4.7.6C

Study Case: MS

Page: S

Date: 10-20-2004

SN: .87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate S kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

LOAD FLOW REPORT (a. T = 3.00+

Bus Voltage Generation Motor Load Static L"d Load Flow XFMR

ID kV % Mag. Ang. MW Mvar MW MWar MW Mvar ID MW. MWar Amp %2PF %Tap

19-TAP 7.200 99,091 -0.9 0 0 0 0 0 0 XSWIIDB 4.62 2.34 419 89.18

Bus XSWIDAI

Bus XSWIDA2

Bus XSWIDBI

Bus XSWI DB2

Bus XSWIEB

iu XWSIEA

" Parr ESF Line

"Parr Hydro

PMP A Bus

XPP39C-SW
"XSW I DB

XSWIDX-ES

XSW I EA

XSW IEB

*XTI311!

XTF-5052 H

XTF-5052 X

XWS IDA

XTF31 H

3WXfmrBus-I

7.200 92.883 -4.2 0 0 0.45 0.29 0 .0 XWS IDA

7.200 92.883 . -4.2 0 0 1.59 0.76 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0.39 0.26 0 0 XSW IDB

7.200 99.091 40.9 0 0 1.44 0.70 0 0 XSW I DB

7.200 99.091 -0.9 0 0 0.10 0.06 0 0 XSW IEB

7.200 92.883 .4.2 0 0 0.08 0.05 0 0 XSW IEA

115.000 100.000 0.0 0 0 0 0 0 0 ll5kVParrESP

13.800 94.669 -0.8 0 0 0 0 0 0 XTF-5052 H

Parr lydro 13.8 kV Bus

7.200 92.848 -4.2 0 0 0.81 0.34 0 0 XWS IDA

7.200 99.091 -0.9 0 0 0 0 0 0 XSW IEB

7.200 ' 99.091 -0.9 0 0 2.10 1.07 0 0 XSW IEB

Bus XSWIDBI

Bus XSWIDB2

19-TAP

7.200 92.883 -4.2 0 0 0 0 0 0 XTF-5052 X

XWS IDA

7.200 92.883 -4.2 0 0 0.60 0.25 0 0 XWS IDA

'Bus XWSIEA

7.200 99.091 -0.9 0 0 0.60 0.25 0 0 XSW IDB

Bus XSWIEB

XPP39C-SW

230.000 100.000 0.0 0 0 0 0 0 0 230kVESF

3WXfirBus-I

19-TAP

13.200 96.183 -I.3 0 0 0 0 0 0 Paff Hydro

XTF-5052 X

7.200 93.302 -4.1 0 0 0 0 0 XSWIDX-ES

XTF15052 H

7.200 92.883 -4.2 0 0 1.31 0.73 0 0 PMP ABus

XSWI DX-ES

XSW lEA

Bus XSWIDAI

Bus XSWIDA2

-4.62

0.00

-0.45

-1.59

-0.39

-1.44

-0.10

-0.08

0.00

4.99

-4.99

-0.81

0.00

0370

0.39

1.44

-4.62

-4.84

4.84

-0.68

0.08

-0.70

0.10

0.00

-4.63

4.63

0.00

-4.88

4.88

4.86

-4.86

0.81

-4.84

0.68

0.45

1.59

-234

0.00

-0.29

-0.76

-0.26

-0.70

-0.06

-0.05

0.00

2.88

-2.88

-0.34

0.00

0.31

0.26

0.70

-2.34

-2.42

2.42

-0.30

0.05

-0.31

0.06

.0.00

-2.44

2.44

0.00

-2.75

2.75

2.44

-2.44

0.34

-2.42

0.30

0.29

0M76

419 89.18

0 0.00

46 84.28

152 90.25

38. 82:64

129 89.89

9 84.31

8 86.95

0 .0.00

255 86.62

255 86.62

76 92.20

0 0.00

62 91.19

38 82.64

129 89.89

419 89.18

467 89.45

467 89.45

64 91.59

8 86.95

62 91.19

9 84.31

0 0.00

13 88.48

13 88.48

0 0.00

255 87.11

255 87.11

467 89.39

467 89.39

. 76 92.20

467 89.45

64 91.59

46 84.28

152 90.25
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Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer:. Scott E. Herb

Filename: VCS
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Page: .6

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

LOAD FLOW REPORT tn T = 3.00+

Bus Voltagze Generation Motor Load Static Load Load Flow XFMR

ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW. Mvar Amp %PF %Tap

3WXfinrBus-1 7.200 99.929 -0.1 0 0 0 0 0 0 19-TAP 0.00 0.00 0 0.00

X7TF3t1- 0.00 0.00 0 0.00

115kVParrF.SF 115.000 100.000 0.0 0 0 0 0 0 0 Parr tSFLine 0.00 0.00 0 0.00

*230kV ESF 230.000 100.011 0.0 4.63 2.44 0 0 0 0 XTF31 4.63 2.44 13 88.47

*Parr Hydro 13.8 kV Bus 13.200 104.448 3.5 5.03 3.43 0 0 0 0 Parr lydro 5.03 3A3 255 82.63

' Indicates a voltage regulated bus ( voltage contrlled or swing type machine connected to it)
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. I

DC08010-025 Rev. 0

Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: . I

Date: 10-20-2004

SN: 87PARSONS

Study Case: MS Revision: Base

Config.: LF W/O DG

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

.Motor Acceleration

Induction Motor ID: CIIRC SI PMP A

Time Current % Terminal Voltage % Bus

(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar
Time Current % Terminal Voltage % Bus
(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar

0.000

0.040

0.080

0.120

0.160

0.200

0.240

0.280

0320

0.360

0.400

0.440

0.480

0.520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920
0.960

1.000

1.040

1.080

1.120

1.160

1.200

1.240

1.280

1.320

1.360

1.400

I A40

IAB0

1.520

1.560

1.600

1.640

1.680

514.96

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70
107.70

107.70

207.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

79.22

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85
92.85

79.22

92,85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

• 79.22

• 92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

:92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

92.85

546.43 3546.57

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

810.96 340.56

0.020

0.060

0.100

0.140

0.180

0.220

0.260

0.300

0.340

0.380

0.420

0.460

0.500

0.540

0.580

0.620

0.660

0.700

0.740

0.780

0.820

0.860

0.900

0.940

0.980
1.020

1.060

1.100

1.140

1.180

1.220

1.260

1.300

1.340

1.380

1.420
1.460

1.500

1.540

1.580

1.620

1.660

1.700

107.70 92.85

107.70 92.85

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70
107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70

107.70
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92.85

92.85
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92.85
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92.85
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92.85
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92.85
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92.85
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92.85

92.85
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92.85
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92.85 810.96

92.85 810.96
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92.85 810.96
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92.85. 92.85

92.85 92.85

92.85 92.85
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92.85 92.85

92.85 92.85

92.85 92.85

92.85 92.85

92.85 92.85

92.85 92.85

92.85 92.85

92.85 92.85



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: S370i789

Engirteer~ Scott E Herb,

Filename., VCS

ETAP PowerStation

4.7.6C
Page: 2

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Alternate 8 kV CUI 350 kcmnil Cable Study. 13.2 kV at Parr Hydroa

Induction Motor ID: CIIRG SI PMP A

Time Cument % Terminal Voltage % Bus

(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar

1.720 107.70 92.85 92.85 92.85 810.96 340.56

1.760 107.70 92.85 92.85 92.85 810.96 340.56

1.800 • 107.70 92.85 92.85 92.85 810.96 340.56

1.840 107.70 92.85 92.85 92.85 810.96 340.56

1.880 107.70 92.85 92.85 92.85 810.96 340.56

1.920 107.70 92.85 92.85 92.85 810.96 340.56

1360 107.70 92.85 92.85 92.85 810.96 340.56

2.000 107.70 92.85 92.85 92.85 810.96 340.56

2.040 107.70 92.85 92.85 92.85 810.96 340.56

2.080 107.70 92.85 92.85 92.85 810.96 340.56

.2.120 107.70 92.85 92.85 92.85 810.96 340.56

2.160 107.70 92.85 92.85 92.85 810.96 340.56

2.200 107.70 92.85 92.85 92.85 810.96 340.56

2.240 107.70 92.85 92.85 92.85 810.96 340.56

2.280 107.70 92.85 92.85 92.85 810.96 340:56

S2.320 107.70 92.85 92.85 92.85 810.96 340.56

2.360 107.70 92.85 92.85 92.85 810.96 340.56

2.400 107.70 92.85 92.81 92.85 810.96 340.56

2.440 107.70 92.85 92.85 92.85 810.96 340.56

2A80 107.70 92.85 92.85 92.85 810.96 340.56

2.520 107.70 92.85 92.85 92.85 810.96 340.56

2.560 107.70 92.85 92.85 92.85 810.96 340.56

2.600 107.70 92.85 92.85 92.85 . 810.96 340.56

2.640 107.70 92.85 92.85 92.85 810.96 340.56

2.680 107.70 92.85 92.85 92.85 810.96 340.56

2.720 107.70 92.85 92.85 .92.85 810.96 340.56

2.760 107.70 92.85 92.85 92.85 810.96 340.56

2.800 107.70 92.85 92.85 92.85 810.96 340.56

2.840 107.70 92.85 92.85 92.85 810.96 340.56

2.880 107.70 92.85 92.85 92.85 810.96 340.56

2.920 107.70 92.85 92.85 92.85 810.96 340.56

2.960 . 107.70 92.85 92.85 . 92.85 810.96 340.56

3.000 107.70 92.85 92.85 92.85 810.96 340.56

Time Current % Terminal Voltage % Bus

(Sec.) (% FLA) kVb Load kVb Bus Voltage kW kvar

1.740 " 107.70 92.85 92.85 92.85 810.96 340.56

1.780 107.70 92.85 92.85 92.85 810.96 340.56

1.820 107.70 92.85 92.85 92.85 810.96 340.56

1.860 107.70 92.85 92.85 92.85 810.96 340.56

!.900 107.70 92.85 92.85 92.85 810.96 340.56

1.940 107.70 92.85 92.85 92.85 810.96 340.56

1.980 .107.70 92.85 92.85 92.85 810.96 340.56

2.020 107.70 92.85 92.85 92.85 810.96 340.56

2.060 107.70 92.85 92.85 92.85 810.96 340.5,6

2.100 107.70 92.85 92.85 92.85 810.96 340.56

2.140 107.70 92.85 92.85 92.85 810.96 340.56

2.180 107.70 . 92.85 92.85 92.85 810.96 340.56

2.220 107.70 92.85 92.85 " 92.85 810.96 340.56

2.260 107.70 92.85 92.85 92.85 810.96 340.56

2.300 107.70 92.85 92.85 92.85 810.96 340.56

2.340 107.70 92.85 92.85 92.85 810.96 340.56

2.380 107.70 92.85 92.85 92.85 810.96 340.56

2A20 107.70 92.85 92.85 92.85 810.96 340.56

.2.460 107.70 92.85 92.85 92.85 . 810.96 340.56

2.500 107.70 92.85 92.85 92.85 810.96 340.56

2.540 107.70 92.85 92.85 92.85 810.96 340.56

2.580 107.70 92.85 92.85 92.85 810.96 340.56

2.620 107.70 92.85 92.85 92.85 810.96 340.56

2.660 107.70 92.85 92.85 92.85 810.96 340.56

2.700 107.70 92.85 92.85 92.85 810.96 340.56

2.740 107.70 92.85 92.85 92.85 810.96 340.56

2.780 107.70 92.85 92.85 92.85 810.96 340.56

2.820 . 107.70 92.85 92.85 92.85 810.96 340.56

2.860 107.70 92.85 92.85 92.85 810.96 340.56

2.900 107.70 92.85 92.85 92.85 810.96 340.56

2.940 107.70 92.85 92.85 92.85 810.96 340.56

2.980 107.70 92.85 92.85 92.85 810.96 340.56

Generator and Power Grid Results

Power GrId ID: 115kV Parr FSF

Time '. Current % Terminal

(Sec.) (% FLA) Voltage MW Mvar MVA % PF

0.000 0.00 100.00 0.000 0.000 0.000 0.00

0.040 0.00 300.00 0.o00 0.000 0.000 0.00

0.080 0.00 . 100.00 0.000 0.000 0.000 0.00

0.120 0.00 100.00 0.000 0.000 0.000 0.00

0.160 0.00 100.00 0.000 0.000 0.000 0.00

0.200 0.00 100O.00 0.000 0.000 0.000 0.00

Time Current % Termbial
(See.) (% FIA) Voltage MW Mvar MVA % PF

0.020 1 0.00 100.00 0.000 0.000 0.000 0.00

0.060 0.00 100.00 0.000 0.000 0.000 0.00

0.100 0.00 100.00 0.000 0.000 0.000 0.00

0.140 0.00 100.00 0.000 0.000 0.000 0.00

0.180 0.00 100.00 0.000 0.000 0.000 0.00

0.220 0.00 100.00 0.000 0.000 0.000 0.00
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Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. H~tb

Filename: VCS

ETAP PowerStation

4.7.6C
* Page: .3

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
StudyCase: NIS

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro,

PowerGrid ID: 115kV Parr ESF

Time Current % Tenninal
(Sec-) (% FLA) Voltage MW Mvar MVA- % PF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF
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0.720

0.760
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0.920

0.960
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0.000 0.000 0.000
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0.000 0.000 0.000

0.000 000 0000

0.000 0.000 0.000
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0.00
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0.00
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Project2 VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer . Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 4

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Alternate 8,kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

Power Grild ID: 115kV Parr ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

2.080

2.120

2.160

2.200

2.240

2.280

2320

2360

2AO0

2.440

2.480

2.520

2.560

2.600

2.640

2.680

2.720

2.760

2.800

2.840

2.880

2.920

2.960
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0.00 100.00
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0.00 100.00
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0.000 0.000
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•0.000 0.000
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0.00O 0.000
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0.000
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0.000
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O.00O

0.000
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0.000

0.00
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0.00

.0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Time Current % Terminal
(Sec.) V% FLA) Voltage MW MWar MVA % PF

2.100 0.00 100.00 .000 0.000 0.000 0.00

2.140 0.00 100.00 0.000 0.00 0000 0.00

2.180 0.00 100.00 0.000 0.000 0.000 0.00

2.220 0.00 100.00 0.000 0.000 0.000 0.00

2.260 0.00 I 00.00 0.000 0.000 0.000 0.00

2.300 0.00 100.00 0.000 0.000 0.000 0.00

2340 0.00 100.00 0.000 0.000 0.000 0.00

2.380 0.00 100.00 0.000 0.000 0.000 0.00

2.420 0.00 100.00 0.000 0.000 0.000 0.00.-

2.460 0.00 100.00 0.000 0.000 0.000 0.00

2.500 0.00 100.00 0.000 0.000 0.000 0.00

2.540 0.00 100.00 0.000 0.000 0.000 0.00

2.580 0.00 100.00 0.000 0.000 0.000 0.00

2.620 0.00 100.00 0.000 0.000 0.000 0.00

2.660 0.00 100.00 0.000 0.000 0.000 0.00

2.700 0.00 100.00 0.000 0.000 0.000 0.00

2.740 0.00 100.00 0.000 0.000 0.000 0.00

2.780 0.00 100.00 0.000 0.000 0.000 0.00

2.820 0.00 100.00 0.000 0.000 0.000 0.00

2.860 0.00 100.00 0.000 0.000 0.000 0.00

2.900 0.00 100.00 0.000 0.000 0.000 0.00

2.940 0.00 100.00 0.000 0.000 0.000 0.00

2.980 0.00 100.00 0.000 0.000 0.000 0.00

3.000 0.00 • 100.00 0.000 .0.000

Power Grid ID: 230kV ESF

Time Current % Termnal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW

0.000

0.040

0.080

0.120

0.160

0.200

0.240

0.280

0320

0360

0.400

0.440

0.480

0.520

0.560

0.600

0.640

0.680

5.23
5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23

5.23
5.23

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

300.00

100.00

100.00

100.00

4.626

4.626

4.626
.4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2A36 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

0.020

0.060
0.100.
0.140

0.180

0.220

0.260

0300

.0.340

0380

0.420

0.460

0.500

0.540

0.580

0.620

0.660

0.700

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626'

.4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

Mvar MVA % PF

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48

5.23 100.00 4.626 2.436 5.228 88.48



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer: Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: .5

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Alternate 8 kV CU 350 kemil Cable Study, 13.2 kV at Parr Hydro

Power Grid ID: 230kV ESF

Time Current % Terminal
(See.) (% FLA) Voltage MW Mvar MVA % PF

0.720

0.760

0.800

0.840

0.880

0.920
0.960

1.000

1.040

i.080

1.120

1.160

1.200

1.240

1.280

1320

1360

IA00

1.440

1.480

1.520

1.560

1.600

1.640

1.680

1.720

1.760

1.800

1.840
1.880"

1.920

1.960

2.000

2.040

2.080

2.120

2.160

2.200

2.240

2.280

2.320

2360

2.400

2.440

2.480

2.520

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00
5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

5.23 100.00

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626
4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

4.626

2.436 5.228 88.48

2A436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436.

2.436

2.436

2.436

2.436

2.436

2.436

2A436
2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2.436

2,436

2.436

2.436

2.436

5.228 88.48

5,228 88.48

5.228 88.48

5.228 88.48

5.228 81.41

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

.5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48
5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228. 88.48

5.228 88.48

5.228 88.48

5.228 *88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

5.228 88.48

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvari MVA % PF

0.740 5.23 100.00 ' 4.626 2.436 5.228 88.48

0.780 5.23 10O.00 4.626 2.436 5.228 88.48

0.820 5.23 100.00 4.626 2A36 5.228 88.48

0.860 5.23 100.00 4.626 2.436 5.228 88.48

0.900 5.23 100.00 4.626 2.436 5.228 88.48

0.940 5.23 100.00 4.626 2,436 5.228 88.48

0.980 5.23 100.00 .4.626 2.436 5.228 88.48

1.020 5.23 100.00 4.626 2.436 5.228 88.48

1.060 5.23 100.00 4.626 2.436 5.228 88.48

1.100 5.23 100.00 4.626 2.436 5.228 88.48

1.140 5.23 100.00 4.626 2.436 5.228 88.48

1.180 5.23 100.00 4.626 2.436 5.228 88.48

1.220 5.23 100.00 .4.626 2.436 5.228 88.48

1.260 5.23 100.00 4.626 2.436 5.228 88A8

1.300 5.23 100.00 4.626 2.436 5.228 88.48

1.340 5.23 100.00 4.626 2.436 5.228 88.48

1380 5.23 100.00 4.626 2.436 5.228 88.48

1.420 5.23 100.00 4.626 2.436 5.228 88.48

1.460 5.23 100.00 4.626 2.436 . 5.228 88.48

1.500 5.23 100.00 4.626 2.436 5.228 88.48

1.540 5.23 100.00 4.626 2A436 5.228 88.48

1.580 5.23 100.00 4.626 2.436 5.228 88.48

1.620 5.23 100.00 4.626 2,436 5.228 88.48

1.660 5.23 100.00 4.626 2.436 5.228 88.48

1.700 5.23 100.00 4.626 2,436 5.228 88.48

1.740 5.23 100.00 4.626 2.436 5.228 88.48

1.780 5.23 100.00 4.626 2.436 5.228 88.48
1.820 5.23 100.00 4.626 2.436 5.228 88.48

1.860 5.23 100.00 4.626 2.436 5.228 88.48

1.900 5.23 100.00 4.626 2.436 5.228 88.48

1.940 5.23 100.00 4.626 2.436 5.228 88.48

1.980 5.23 100.00 4.626 2.436 5.228 88.48

2.020 5.23 100.00 4.626 2.436 5.228 88.48

2.060 5.23 100.00 4.626 2.436 5.228 88.48

2.100 5.23 100.00 4.626 2.436 5.228 88.48

2.140 5.23 100.00 4.626 2.436 5.228 88.48

2.180 5.23 100.00 4.626' 2.436 5.228 88.48

2.220 5.23 100.00 4.626 2.436 • 5.228 88.48

2.260 . 5.23 100.00 4.626 2.436 5.228 88.48

2.300 5.23 100.00 4.626 2.436 5.228 88.48

2.340 5.23 100.00 4.626 2.436 5.228 88.48

2.380 5.23 100.00 4.626 2.436 5.228 88.48

2.420 5.23 100.00 4.626 .2.436 5.228 88.48

2.460 5.23 100.00 4.626 2.436 5.228 88.48

2.500 5.23 100.00 4.626 2.436 5.228 88.48

2.540 5.23 100.00 4.626 2.436 5.228 88.48



Project: VCSNS Alternate Power Source

Location: V.C Summaer Nuclear Power Plant

Contract: 537017899

Engineer. .Scott E. Heurb

Filename:. VCS

ETAP PowerStation
4.7.6C

Page: 6

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Alternate 8 kV CU 350 kcmil Cable Study, 13.2kW at Parr Hydro

Power Grid ID: 230kV ESF

Time Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

2360 5.23 100.00 4.626 2.436 5.228 88.48

2.600 5.23 100.00 4.626 2.436 5.228 88.48

2.640 5.23 100.00 4.626 2.436 5.228 88.48

2.680 5.23 100.00 4.626 2.436 5.228 88.48

2.720 5.23 100.00 4.626 2.436 5.228 88.48

2.760 5.23 100.00 4.626 2.436 5.228 88.48

2.300 5.23 100.00 4.626 2.436 5.228 88.48

2.840 5.23 100.00 4.626 2.436 5.228 88.48

2.880 5.23 100.00 4.626 2.436 5.228 88.48

2.920 5.23 100.00 4.626 2.436 5.228 88.48

2.960 5.23 100.00 4.626 2.436 5.228 88.48

3.000 5.23 100.00 4.626 2.436 5.228 88.48

Power Grid ID: Parr Iiydro 13.8 kV Bus

Time Current % Terminal
(Sem.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(See.) (% FLA) Voltage MW Mvar MVA % PF

2.580 '" 5.23 100.00 4.626 2.436 5.228 88.48

2.620 5.23 100.00 4.626 2.436 5.228 88.48

2.660 5.23 100.00 4.626 2.436 5.228 88.48

2.700 5.23 100.00 4.626 2.436 5.228 88.48

2.740 5.23 100.00 4.626 2.436 5.228 88.48

2.780 5.23 100.00 4.626 2,436 5.228 88.48

2.820 . 5.23 100.00 4.626 2.436 5.228 88.48

2.860 5.23 100.00 4.626 2.436 5.228 88.48

2.900 5.23 100.00 4.626 2.436 5.228 88.48

2.940 5.23 100.00 4.626 2A436 5.228 88.48

2.950 5.23 100.00 4.626 2.436 5.228 88.48

Time" Current % Terminal
(See.) (% FLA) Voltage MW MWar MVA % PF

0.000

0.040

0.080

0.120

0.160

0.200

0.240

0.280

0.320

0.360
0.400
0.440

0.480

.0520

0.560

0.600

0.640

0.680

0.720

0.760

0.800

0.840

0.880

0.920

0.960

1.000

1.040

1.080

1.120

1.160

9.15 91.73

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

5.83 98.97

4.962
4.995

4.995

4.995

4.995

.4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

"4.995

4.995

4.995

4.995

4.995

4.995

4.995
4.995

6.768

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881:

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881
2,881

8.392 59.13

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5,766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

0.020

0.060
.0.100

0.140

0.180

0.220

0.260

0.300

0.340

0.380

0.420
0.460
0.500

0.540

0.580

0.620

0.660

0.700

0.740

0.780

0.920

0.860

0.900

0.940

0.980

1.020

1.060

1.100

1.140

1.180

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97
98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995

4.995
4.995

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881
2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881

2.881
2.881

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62



Project: VCSNS Alternate Power Source

Location: V.C Summer Nuclear Power Plant

Contract: 53701789

Engineer. Scott E. Herb

Filename: VCS

ETAP PowerStation

4.7.6C
Page: 7

Date: 10-20-2004

SN: 87PARSONS

Revision: Base

Config.: LF W/O DG
Study Case: MS

Alternate 8 kV CU 350 kcmil Cable Study, 13.2 kV at Parr Hydro

Power Grid ID: Parr Hydro 13.8 LV Bus

Time' Current % Terminal
(Sec.) (% FLA) Voltage MW Mvar MVA % PF

Time Current % Terminal
(See.) (% FLA) Voltage MW Myar MVA % PF

1.200

.1.240

1.280
1.320

1.360

1.400
1.440

1.480

1.520

i560

1.600

1.640

1.680

1.720

1.760

1.800

1.840

1.880

1.920

1.960

2.000

2.040

2.080

2.120

2.160

2.200

2.240
2.280

2.320

2.360

2.400

2.440

2.480

2.520

2.560

2.600

2.640

2.680

2.720

2.760

2.800

2.840

2.880

2.920

2.960

3.000

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.93

5.83

5.83

5.83

5.83

5.83

5.83
5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

5.83

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

98.97

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

* 4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

* 4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881
4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

* 4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

4.995 2.881

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62

5.766 86.62
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UPS APPLICATION PAPER

Diesel Start Reliability

You can find an excellent and unbiased discussion of diesel generator failure-to-start data in the
IEEE Gold Book" Standard 493. on Design of Reliable Industrial and Commercial Power
Systems. Appendix L (following) documents a starting reliability of 0.99492 (average) for
average diesels. This 99.5% reliability figure may not on the surface appear impressive, but it
is. Note that the "99.5" is not an availability value (which may confuse many) and needs to be
converted to that. Here's one simplistic way to view it.

Diesels in critical load applications do not need to start every day. How often they are called
upon to start depends upon two factors primarily. First is the type & frequency of power
anomaly occurrence, and the second is the type of power conditioning device between the utility
and the critical load. In the case of Active Power/CAT UPS, there is a minimum of 12 - 13
seconds available in continuous critical load power. This is enough time for diesel start & load
acceptance (6 to 7 seconds worst case) with seconds left to "watch" utility before triggering
diesel start should the user so elect.

The next step is to determine just how often disturbance events occur (on average) which last
beyond the 2 - 3 second "watch" window. An excellent source for this is EPRI. The EPRI DPQ
study (following) examines an average database of 24 utilities across the USA (277 monitoring
locations). The results clearly document that less than a half dozen of the disturbances
measured exceed the window of protection offered by the Active/CAT UPS without reqard to
diesel start. From this, you can see that for CAT UPS (Active Power)-protected sites, diesels
need to start, on average, just 6 times a year to provide complete protection. At the IEEE
95.5% diesel start reliability, true availability/reliability is tied to the equivalent of 6 x (100% -
99.5% = 0.5%) = 0.03 failure events per year or iust I fail-to-start every 33 yearsl Even this
value is higýh conservative since the IEEE gold book figures do not differentiate between high-
availability data center back-up gensets and conventional gensets when looking at start failures.
The "99.5%" start reliability would actually approach 99.95% when fuel analysis, redundant
starting, and 7x24 test & maintenance procedures are required.

Bear in mind that most critical power sites see 200 hours/year or substantially less in standby
genset run time, even in CA with it's rolling blackout threat. Therefore major running failures are
minimal. Conversely, failure to start data is key, and the CAT/ACTIVE UPS availability failures
match or will greatly exceed the 99.999 to 99.9999 availability values of battery-based systems,
depending upon redundancy considerations of either system.
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LIST OF COMMITMENTS

A testing scheme that meets the requirements of NUMARC 87-00, Appendix B, will be
developed and implemented prior to declaring the AAC source available for the first time.

Existing structures like the Turbine Building and Parr Hydro will not be modified.

Reverse power sensing relaying will be installed to preclude the possibility of power flowing from
the 1 E busses to the AAC (except for short periods during swapping of the AAC source to an
EDG).

The AAC source will normally be energized and capable of having its breaker to the 1 DX bus
closed, but the breaker will remain open.

An Operations procedure will be developed to load the ECCS equipment onto the AAC fed
Safeguards bus.

An Operations procedure will be developed to verify the operation of the AAC to supply the 1DA
and 1DB busses each refueling outage. The AAC source will normally be energized and
monitored at the VCSNS on a continuous basis and will be verified as an appropriate source at
least weekly.

The AAC source voltage will be monitored by the plant computer and alarms generated if the
voltage falls outside specified limits.

VCSNS will supply a work control document to Parr personnel to verify that the diesel is run a
minimum of 1 hour every quarter.

All AAC system components will be in maintenance or monitoring program.

The AAC Source capability testing will be performed in-simulation of a system wide blackout.

When Parr is being depended on as the AAC source due to extended maintenance on one of
the EDGs, Parr will be staffed with sufficient personnel to assure power remains available to
VCSNS 24 hours a day, 7 days a week. This requirement will be a central part of the
agreement between VCSNS and the management over the Parr Hydro.

The capability of the AAC source will be verified by communicating with personnel at Parr to
discuss which units are/will be supplying power as the AAC source.


