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Load Flow and Short Circuit Analysis of the
Class III Power System of HANARO
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SUMMARY

The planning, design, and operation of electric power system require
engineering studies to assist in the evaluation of the system performance,
reliability, safety and economics. The studies most likely to be needed are load
flow studies, cable ampacity studies, short-circuit studies, coordination studies,
stability studies, and motor-starting studies. The class III power of HANARO
supplies power to uninterruptible power system, emergency ventilation system,
instrumentation and control system, fire detection system and essential lighting
system which are required to be operated whenever commercial power fails. The
class III power of HANARO supplies power for not only HANARO but also RIPF
and IMEF.

The starting current of most ac motors is five to ten times normal full load
current. The loads of EPS are connected in consecutive orders at an interval fo
10 seconds to avoid excessive voltage drop. This technical report deals with the
load flow study and motor starting study for the class III power of HANARO
using ETAP(Electrical Transient Analyzer Program) to verify the capacity of the
diesel generator.

Short-circuit studies are done to determine the magnitude of the prospective
currents flowing throughout the power system at various time intervals after a
fault occurs. Short-circuit studies can be performed at the planning stage in order
to help finalize the system layout, determine voltage levels, and size cables,
transformers, and conductors. From this study, we verify the short circuit current
capacity of air circuit breaker(ACB) and automatic transfer switch(ATS) of the
class Il power.
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7) 8=J12 Locked Rotor Current(LRC)= & 2ot 8F2 600%=
oter JUitA= 1.67/LRCZ SHCH

8) 8=J| JIsTot= 100%= JtEetlh.

2. 2210 0lE
HAES 9is AAMOIEE ST 2CTh
1) Biot)]
Jh. 2EtEY Be|(SRE)
- =% : 750kVA
- XIR:6
-. %Z : 5.75
. ALHA SRR : 7.5%
- % LIS A(100MVA Base)
%X = ot X0.0575+0.925x100 = 709.2
%R = ol <100=118.2
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FotHE(GHLUZ 2=, KM-543-E-E01)

2ot E4
Loty Bl
ASHKW) [=R=1
1 RCI abnormal exhaust fan 11 0.87 &S| Faot
2 Rx. hall sump pump 11 0.94 HSI| 25t
3 D/G Rm. Exhaust fan 15 0.85 HSI| 26t
4 Batt. Rm. Exhaust fan 04 0.71 HSI| 26t
5 Batt. Rm. Exhaust fan 04 0.71 HSI| 26t
6 Batt. Rm. Exhaust fan 04 0.71 HSI| 26t
7 UPS A 25 0.80
8 UPS B 25 0.80
9 UPS C 25 0.80
10 Batt. Charger A 6 0.80
11 Batt. Charger B 6 0.80
12 Batt. Charger C 6 0.80
13 Essential Lighting 75 1.00
14 D/G Aux. power 15 1.00
15 190/110V AC Panel 15 1.00
16 RCI abnormal air Ex. filter heater 24 1.00
17 120V AC RMS Panel 10 1.00
2l 270.20




[H 2] 3283 FotHE(SHE AL MAALE HE, KM-594-E-E31)
2ot E4
Lot Bl
FASHKW =3
1 UPS #1 15 0.8
2 Essential Lighting 50 1
3 190/110V AC Panel 5 1
4 Packaged air conditioner #1 5.5
Fan 1.5 0.78 HSI| 26t
Heater 3 1
Humidifier 1 1
5 Carbon filter unit 2.2 0.81 HSI| 26t
6 Air shower for Clean room 1.5 0.78 &S| Faot
7 Packaged air conditioner #2 19.7
Fan 3.7 0.83 HSI| 26t
Heater 12 1
Humidifier 4 1
8 Sump pump 3.7 0.85 &S| 25l
UPS #2 15 0.8
A 117.6
[H£ 3] 3283 RotHE(SRE L MAAE HZE, KM-594-E-E32)
FotEH
Lot Bl
FASHKW I=3=;
1 Exhaust fan 30 0.89 HSI| 26t
2 Batt. Rm. Exhaust fan 0.75 0.65 &S| Faot
3 Exhaust fan 11 0.87 HSI| 26t
4 Exhaust fan 5.5 0.85 HSI| 26t
5 Exhaust fan 7.5 0.85 HSI| 26t
6 Clean Unit for Sterilizer 04 0.65 HSI| 26t
7 Essential Lighting 50 1
8 190/110V AC Panel 5 1
2 Al 110.15
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1. Jt&(Condition of Calculation and Assumption) & J
1) GiH|Rol= HEHESHAMUHA HASHCH fotBE A= [H

S
@ eIPA FE))
- 2% ©HEE  197TMVA

-. XIR : 15

-. % I EA(100MVA Base)
%X = 50.649
%R = 3.3766

@ OfLI2 460V Bl A R5HEH B4
. & 750kVA

-. XIR : 6

-. %Z : 5.75

- LA HELR : 7.5%

-. % YIS A(100MVA Base)

X = AL x0.0575%0.925100 =1709.2
0.75
%R = g x100=118.2

5) IEEE 141(page 130)0i (2} 50Hp 0I2+2] 2DE 2E{O CHEH0IE X5

1] ~ [E 4]9 ZCh

212 X/R Hl= IEEE 141-1993, Fig.4A-10il Itet JHE &Lt

-

Ct.

o

6) 2l &I12 =I|UE clNEHA= IEEE 141-1993, Table 4A-101 e, X/R Hl=

IEEE 141-1993, Fig.4A-30il (2t JtEStCt.
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TP ot ot e gl ey
Al matire gererae Al Dyliegesanc ol
mrortirs Trdia s all cauderaan LaXxy” oI
Hyvdroguasmicn withont LIsx,’ ATS I,
All pyrehyzsoun moton LaX,* 181"
Induction moiom
Adservw 100 bp b 1500 veni ox ben LaX,* 181"
Al 250 bp ok S0 renin Lo X FET 2
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5ot Baed] o [EEE 540 C37.01 0 1579 4 IEEE 5l C37 3. 1679,
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Tabie 4-2=Combined metwork rotafing machine
reaoinnoe (or Impedanoe) muhipliers
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opestrwming ke | Tt | rapeng
Inderion oolo
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APPENDIX 1. LOAD FLOW STUDY COMPUTER OUTPUT



Project: 3 Pin Fuel Test Loop
Location:

Contract:

Engineer: KIM H K

Filename: DG £ 5tdi&-Rev1

a

2A™I| IS = Load Shedding0fl CHst ai

ETAP
5.0.1C

Study Case: LS Rev2

(10X 2RO 2 MCCIt =Xt £ EIC})

Electrical Transient Analyzer Program

Motor Starting Analysis

Static

Prestart Loading Category (1):  Design
Prestart Generation Category (1) :Design

Load Diversity Factor: None

Page: 1
Date: 08-19-2005
SN: KAERI-SKR

Revision: Base

Config.: Normal

Swing V-Control  Load Total
Number of Buses: 2 0 12 14
XEMR2 XFMR3  Reactor Line/Cable Impedance Tie PD Total
Number of 7 0 0 0 0 5 12
RrannrhAe
Synchronou  Power Synchronous Induction
Genenerator Grid Motor Machines Total
Number of 1 1 0 24 26

ManhinAe®

Method of Solution:
Max. No. of Iterations: 99

Precision of Solution:

System Frequency: 60 Hz

Unit System: Metric
Project Filename:

Output Filename:

Newton—-Raphson

0.000100 MW and Mvar

DG £ ololl & -Rev1

D:WUserWETAP SimulationWFTL-kimhkWDG Load Shedding—REV1WLSRev2.MS1



Project:

Engineer:
Filename:

a

Location:
Contract:

KIM H K

3 Pin Fuel Test Loop

DG 2ololf & -Revi

J| IS = Load Shedding0il CHst ai &

Study Case:

X 22 Z MCCOt =Xt

ETAP
5.0.1C

LS Rev2

sgeh

Branch Connections

Page:

Date:
SN:

1
08-19-2005
KAERI-SKR

Revision: Base

Config.: Normal

CKT/Branch Connected Bus ID % Impedance, Pos. Seq., 100 MVAb
D Type From Bus To Bus R X z Y

110V Dist. TR 2W XFMR KM-594-E-E32 AC 110V(E32) 34532.82 30388.88 46000.00

110V Dist TR. #1 2W XFMR KM-594-E-E31 AC 110V Bus 34532.82 30388.88 46000.00

AC Dist TR. 2W XFMR KM-543-E-E01 543-E-E01-PO1 10161.66 11482.67 15333.33

IMEF Essential Lighting 2W XFMR IMEF EMER MCC IMEF Essential Light 2648.07 4475.24 5200.00
Lighting TR(F14) 2W XFMR KM-594-E-E31 Essential Light Bus(F14) 2648.07 4475.24 5200.00
Lighting Tr. (F15) 2W XFMR KM-594-E-E32 Essential Light Bus(F15) 2648.07 4475.24 5200.00

RMS Power Supply 2W XFMR KM-543-E-E01 RMS Power Bus 10161.66 11482.67 15333.33
ACB(543-V01-03) Tie Breakr EMER D/G Bus KM-543-E-V01

ACB(543-V01-04) Tie Breakr KM-543-E-V01 KM-543-E-E01

ACB(543-V01-05) Tie Breakr KM-543-E-V01 KM-594-E-E31

ACB(543-V01-06) Tie Breakr KM-543-E-V01 KM-594-E-E32

ACB(543-V01-07) Tie Breakr KM-543-E-V01 IMEF EMER MCC


김형규
Note
None set by 김형규

김형규
Rectangle

김형규
Line


ETAP

Project: 3 Pin Fuel Test Loop Page: 1
Location: 5.0.1C Date:  08-19-2005
Contract: SN: KAERI-SKR
Engineer: KIM H K Study Case: LS Rev2 Revision: Base
Filename: DG 2 toll 41-Revi Config.: Normal
2XI| JIE & Load Sheddingdll Chet A (10x 2222 MCCOt =Xt ST
Sequence of Events
Load Change
Time Event Switching Load % Loading Time Motor Load Static Load
Name Time ID Type Action Category Start  Final Begin End MW Mvar MW Mvar
Before Rx 0.000 None
RX MCC 1.00@ssential Lighting(F31) Static Load Switch On Design 0.075 0.000
Admin Elevator Static Load Switch On Design 0.011 0.000
RCI Exhaust Heater Static Load Switch On Design 0.024  0.000
Ac Dist (PO1) Static Load Switch On  Design 0.015  0.000
Stack RMS Static Load Switch On  Design 0.015 0.000
EWS Supp. V/V(LV0OT1) MOV Start Design
EWS Supp. V/V(LV002) MOV Start Design
EWS Supp. V/V(LV003) MOV Start Design
EWS Supp. V/V(LV004) MOV Start Design
EWS Supp. V/V(LV007) MOV Start Design
Charger A Static Load Switch On Design 0.008  0.000
Charger B Static Load Switch On Design 0.008  0.000
Charger C Static Load Switch On Design 0.008  0.000
UPS A Static Load Switch On Design 0.025  0.000
UPS B Static Load Switch On Design 0.025  0.000
UPS C Static Load Switch On Design 0.025  0.000
RCI Abnormal Fan #1 Ind. Motor Start Design 100.0 100.0 0.00 0.00
DG Rm. Exhaust Fan Ind. Motor Start Design 100.0 100.0 0.00 0.00
Hall Sump Pump #1 Ind. Motor Start Design 100.0 100.0 0.00 0.00
Hall Sump Pump #2 Ind. Motor Start Design 100.0 100.0 0.00 0.00
Batt. Rm. Fan(F21) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Batt. Rm. Fan(F23) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Batt. Rm. Fan(F25) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Before RI #1 10.000 None
RIPF MCC #1 11.00Essential Lighting(F14) Static Load Switch On Design 0.034  0.000
AC110V(E31) Static Load Switch On Design 0.005 0.000
UPS A11 Static Load Switch On Design 0.015  0.000
UPS A12 Static Load Switch On  Design 0.015 0.000
Aircon Static(z008) Static Load Switch On Design 0.004  0.000
Aircon Static(z009) Static Load Switch On  Design 0.016  0.000
Carbon Filter(Z016) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Air Shower(Z015) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Sump Pump #1 Ind. Motor Start Design 100.0 100.0 0.00 0.00
Aircon Mtr(Z008) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Aircon Mtr(Z009) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Before RI #2 20.000 None
RIPF MCC #2 21.00@&ssential Lighting(F15) Static Load Switch On Design 0.034  0.000
AC 110V Dist Board Static Load Switch On Design 0.005  0.000



ETAP

Project: 3 Pin Fuel Test Loop Page: 2
Location: 5.0.1C Date:  08-19-2005
Contract: SN: KAERI-SKR
Engineer: KIM H K Study Case: LS Rev2 Revision: Base
Filename: DG 2 toll 41-Revi Config.: Normal
2XI| JIE & Load Sheddingdll Chet A (10x 2222 MCCOt =Xt ST
Load Change
Time Event Switching Load % Loading Time Motor Load Static Load
Name Time 1D Type Action Category Start  Final Begin End MW Mvar MW Mvar
Exhaust Fan(F053) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Exhaust Fan(F038) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Exhaust Fan(F055) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Exhaust Fan(F059) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Clean Unit Mtr(Z013) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Clean Unit Mtr(Z014) Ind. Motor Start Design 100.0 100.0 0.00 0.00
Before IMEF 30.000 None
IMEF MCC 31.00&ssential Lighting Static Load Switch On Design 0.034  0.00C
IMEF UPS A Static Load Switch On Design 0.050  0.000
IMEF UPS B Static Load Switch On Design 0.050  0.000
IMEF DUP Fan Ind. Motor Start Design 80.0 100.0 0.00 0.00



ETAP

Project: 3 Pin Fuel Test Loop Page: 1

Location: 5.0.1C Date:  08-19-2005

Contract: SN: KAERI-SKR

Engineer: KIM H K Study Case: LS Rev2 Revision: Base

Filename: DG 2 5taH & -Rev Config.: Normal

2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L

LOAD FLOW REPORT @ T =0.000-
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
ag.

*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190100.000 0.0 0 0 0 0 KM-543-E-E01 0.000 0.000 0.0 0.0
AC 110V(E32) 0.190100.000 0.0 0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
AC 110V Bus 0.190100.000 0.0 0 0 0 0 KM-594-E-E31 0.000 0.000 0.0 0.0

*EMER D/G Bus 0.460100.000 0.0 0 0 0 0 KM-543-E-V01 0.000 0.000 0.0 0.0

Emer. D/G 0.000 0.000 0.0 0.0

Essential Light Bus(F14) 0.380100.000 0.0 0 0 0 0 KM-594-E-E31 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.380100.000 0.0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
IMEF EMER MCC 0.460100.000 0.0 0 0 0 IMEF Essential Light 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0

IMEF Essential Light 0.380100.000 0.0 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-543-E-E01 0.460100.000 0.0 0 0 0 0 543-E-E01-PO1 0.000 0.000 0.0 0.0
RMS Power Bus 0.000 0.000 0.0 0.0

KM-543-E-V01 0.000 0.000 0.0 0.0

KM-543-E-V01 0.460100.000 0.0 0 0 0 0 EMER D/G Bus 0.000 0.000 0.0 0.0
KM-543-E-EO01 0.000 0.000 0.0 0.0

KM-594-E-E31 0.000 0.000 0.0 0.0

KM-594-E-E32 0.000 0.000 0.0 0.0

IMEF EMER MCC 0.000 0.000 0.0 0.0

KM-594-E-E31 0.460100.000 0.0 0 0 0 0 AC 110V Bus 0.000 0.000 0.0 0.0
Essential Light Bus(F14) 0.000 0.000 0.0 0.0

KM-543-E-V01 0.000 0.000 0.0 0.0

KM-594-E-E32 0.460100.000 0.0 0 0 0 0 AC 110V(E32) 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.000 0.000 0.0 0.0

KM-543-E-VO01 0.000 0.000 0.0 0.0

RMS Power Bus 0.120100.000 0.0 0 0 0 KM-543-E-E01 0.000 0.000 0.0 0.0
*Emer. D/G 0.460100.000 0.0 0 EMER D/G Bus 0.000 0.000 0.0 0.0
*U1 6.600100.000 0.0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

* Indicates a voltage regulated bus ( voltage controlled or swing type machine

connected to it)



ETAP

Project: 3 Pin Fuel Test Loop Page: 2

Location: 5.0.1C Date:  08-19-2005

Contract: SN: KAERI-SKR

Engineer: KIM H K Study Case: LS Rev2 Revision: Base

Filename: DG 2 5taH & -Rev Config.: Normal

2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L

LOAD FLOW REPORT @ T =0.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
ag.

*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190100.000 0.0 0 0 0 0 KM-543-E-E01 0.000 0.000 0.0 0.0
AC 110V(E32) 0.190100.000 0.0 0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
AC 110V Bus 0.190100.000 0.0 0 0 0 0 KM-594-E-E31 0.000 0.000 0.0 0.0

*EMER D/G Bus 0.460100.000 0.0 0 0 0 0 KM-543-E-V01 0.000 0.000 0.0 0.0

Emer. D/G 0.000 0.000 0.0 0.0

Essential Light Bus(F14) 0.380100.000 0.0 0 0 0 0 KM-594-E-E31 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.380100.000 0.0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
IMEF EMER MCC 0.460100.000 0.0 0 0 0 IMEF Essential Light 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0

IMEF Essential Light 0.380100.000 0.0 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-543-E-E01 0.460100.000 0.0 0 0 0 0 543-E-E01-PO1 0.000 0.000 0.0 0.0
RMS Power Bus 0.000 0.000 0.0 0.0

KM-543-E-V01 0.000 0.000 0.0 0.0

KM-543-E-V01 0.460100.000 0.0 0 0 0 0 EMER D/G Bus 0.000 0.000 0.0 0.0
KM-543-E-EO01 0.000 0.000 0.0 0.0

KM-594-E-E31 0.000 0.000 0.0 0.0

KM-594-E-E32 0.000 0.000 0.0 0.0

IMEF EMER MCC 0.000 0.000 0.0 0.0

KM-594-E-E31 0.460100.000 0.0 0 0 0 0 AC 110V Bus 0.000 0.000 0.0 0.0
Essential Light Bus(F14) 0.000 0.000 0.0 0.0

KM-543-E-V01 0.000 0.000 0.0 0.0

KM-594-E-E32 0.460100.000 0.0 0 0 0 0 AC 110V(E32) 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.000 0.000 0.0 0.0

KM-543-E-VO01 0.000 0.000 0.0 0.0

RMS Power Bus 0.120100.000 0.0 0 0 0 KM-543-E-E01 0.000 0.000 0.0 0.0
*Emer. D/G 0.460100.000 0.0 0 EMER D/G Bus 0.000 0.000 0.0 0.0
*U1 6.600100.000 0.0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

* Indicates a voltage regulated bus ( voltage controlled or swing type machine

connected to it)
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One-Line Diagram - IMP. DIAGRAM (No Load)
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ETAP

Project: 3 Pin Fuel Test Loop Page: 3

Location: 5.0.1C Date:  08-19-2005

Contract: SN: KAERI-SKR

Engineer: KIM H K Study Case: LS Rev2 Revision: Base

Filename: DG 2 5taH & -Rev Config.: Normal

2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L

LOAD FLOW REPORT @ T =1.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar W Mvar 1D MW Mvar Amp % PF % Tap
ag.

*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 85.821 -8.2 0 0 0.011 0.000KM-543-E-E01 -0.011 0.000 39.1 100.0
AC 110V(E32) 0.190 87.142 -7.2 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
AC 110V Bus 0.190 87.142 -7.2 0 0 0 KM-594-E-E31 0.000 0.000 0.0 0.0

*EMER D/G Bus 0.460 87.142 -7.2 0 0 0 KM-543-E-V01 0.373 0.324 711.8 755

Emer. D/G -0.373 -0.324 711.8 755

Essential Light Bus(F14) 0.380 87.142 -7.2 0 0 0 0 KM-594-E-E31 0.000 0.000 0.0 30.2
Essential Light Bus(F15) 0.380 87.142 -7.2 0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 30.2
IMEF EMER MCC 0.460 87.142 -7.2 0 0 0 0 IMEF Essential Light 0.000 0.000 0.0 30.2
KM-543-E-V01 0.000 0.000 0.0 30.2

IMEF Essential Light 0.380 87.142 -7.2 0 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 30.2
KM-543-E-E01 0.460 87.142 -7.2 0 0 0.351 0.324543-E-E01-PO1 0.011 0.000 16.2 100.0
RMS Power Bus 0.011 0.000 16.2 100.0

KM-543-E-V01 -0.373 -0.324 711.8 75.5

KM-543-E-V01 0.460 87.142| -7.2 0 0 0 0 EMER D/G Bus -0.373 -0.324 711.8 755
KM-543-E-EO01 0.373 0.324 711.8 755

KM-594-E-E31 0.000 0.000 0.0 33.2

KM-594-E-E32 0.000 0.000 0.0 33.2

IMEF EMER MCC 0.000 0.000 0.0 30.2

KM-594-E-E31 0.460 87.142 -7.2 0 0 0 0 AC 110V Bus 0.000 0.000 0.0 0.0
Essential Light Bus(F14) 0.000 0.000 0.0 30.2

KM-543-E-V01 0.000 0.000 0.0 33.2

KM-594-E-E32 0.460 87.142 -7.2 0 0 0 0 AC 110V(E32) 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.000 0.000 0.0 30.2

KM-543-E-V01 0.000 0.000 0.0 33.2

RMS Power Bus 0.120 85.821 -8.2 0 0 0.011 0.000KM-543-E-E01 -0.011 0.000 61.9 100.0
*Emer. D/G 0.460100.000 0.0 0.378 0.423 0 0 EMER D/G Bus 0.378 0.423 711.8 66.7
*U1 6.600100.000 0.0 0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

* Indicates a voltage regulated bus ( voltage controlled or swing type machine
connected to it)
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One-Line Diagram - IMP. DIAGRAM(Loading RX. MCC)

u1
197 MVAsc
531-E-SO1
6.6 kV |J0A W
— 6-
Emer. D/G
725 KW
L]
EMER D/G Bus
.., Emer L/C TR. 0.46 kV,711.8A
750 KVA o808 W
NO
KM-543-E-V01
0.46 kV N
0.A01 ¥

& ) @ @

page 1 16:23:03 8 18, 2005 Project File: DG 3}3]A] -Revl



ETAP

Project: 3 Pin Fuel Test Loop Page: 4

Location: 5.0.1C Date:  08-19-2005

Contract: SN: KAERI-SKR

Engineer: KIM H K Study Case: LS Rev2 Revision: Base

Filename: DG 2 5taH & -Rev Config.: Normal

2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L

LOAD FLOW REPORT @ T = 10.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
ag.

*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 96.342 -6.3 0 0 0.014 0.000KM-543-E-E01 -0.014 0.000 43.9 100.0
AC 110V(E32) 0.190 97.824 -5.3 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
AC 110V Bus 0.190 97.824 -5.3 0 0 0 KM-594-E-E31 0.000 0.000 0.0 0.0

*EMER D/G Bus 0.460 97.824 -5.3 0 0 0 KM-543-E-V01 0.298 0.041 385.6 99.1

Emer. D/G -0.298 -0.041 385.6 99.1

Essential Light Bus(F14) 0.380 97.824 -5.3 0 0 0 0 KM-594-E-E31 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.380 97.824 -5.3 0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
IMEF EMER MCC 0.460 97.824 -5.3 0 0 0 0 IMEF Essential Light 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0

IMEF Essential Light 0.380 97.824 -5.3 0 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-543-E-E01 0.460 97.824 -5.3 0 0 0.270 0.040543-E-E01-PO1 0.014 0.000 18.1 100.0
RMS Power Bus 0.014 0.000 18.1 100.0

KM-543-E-V01 -0.298 -0.041 385.6 99.1

KM-543-E-V01 0.460 97.824| -5.3 0 0 0 0 EMER D/G Bus -0.298 -0.041 385.6 99.1
KM-543-E-EO01 0.298 0.041 385.6 99.1

KM-594-E-E31 0.000 0.000 0.0 0.0

KM-594-E-E32 0.000 0.000 0.0 0.0

IMEF EMER MCC 0.000 0.000 0.0 0.0

KM-594-E-E31 0.460 97.824 -5.3 0 0 0 0 AC 110V Bus 0.000 0.000 0.0 0.0
Essential Light Bus(F14) 0.000 0.000 0.0 0.0

KM-543-E-V01 0.000 0.000 0.0 0.0

KM-594-E-E32 0.460 97.824 -5.3 0 0 0 0 AC 110V(E32) 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.000 0.000 0.0 0.0

KM-543-E-VO01 0.000 0.000 0.0 0.0

RMS Power Bus 0.120 96.342 -6.3 0 0 0.014 0.000KM-543-E-E01 -0.014 0.000 69.5 100.0
*Emer. D/G 0.460100.000 0.0 0.299 0.070 0 0 EMER D/G Bus 0.299 0.070 385.6 97.4
*U1 6.600100.000 0.0 0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

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

Project: 3 Pin Fuel Test Loop Page: 5
Location: 5.0.1C Date:  08-19-2005
Contract: SN: KAERI-SKR
Engineer: KIM H K Study Case: LS Rev2 Revision: Base
Filename: DG 2 5taH & -Rev Config.: Normal
24&I| J|S = Load SheddingOfl CHSt ol & (10x 2tA3 22 MCCIF =Xt S &I
LOAD FLOW REPORT @ T = 11.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
ag.
*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 92.527 -9.0 0 0 0.013 0.000KM-543-E-E01 -0.013 0.000 42.2 100.0
AC 110V(E32) 0.190 93.951 -8.1 0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
AC 110V Bus 0.190 92.346 -8.9 0 0 0.004 0.000KM-594-E-E31 -0.004 0.000 14.0 100.0
*EMER D/G Bus 0.460 93.951 -8.1 0 0 0 0 KM-543-E-V01 0.436 0.133 608.8 95.6
Emer. D/G -0.436 -0.133 608.8 95.6
Essential Light Bus(F14) 0.380 93.099 -8.9 0 0 0.030 0.000KM-594-E-E31 -0.030 0.000 48.3 100.0
Essential Light Bus(F15) 0.380 93.951 -8.1 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
IMEF EMER MCC 0.460 93.951 -8.1 0 0 0 IMEF Essential Light 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0
IMEF Essential Light 0.380 93.951 -8.1 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-543-E-E01 0.460 93.951 -8.1 0 0 0.254 0.040543-E-E01-PO1 0.013 0.000 17.4 100.0
RMS Power Bus 0.013 0.000 17.4 100.0
KM-543-E-V01 -0.280 -0.040 377.6  99.0
KM-543-E-V01 0.460 93.951 -8.1 0 0 0 0 EMER D/G Bus -0.436 -0.133 608.8 95.6
KM-543-E-EO01 0.280 0.040 377.6  99.0
KM-594-E-E31 0.156 0.093 2426 86.0
KM-594-E-E32 0.000 0.000 0.0 0.0
IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-594-E-E31 0.460 93.951 -8.1 0 0 0.122 0.092AC 110V Bus 0.004 0.000 5.8 100.0
Essential Light Bus(F14) 0.030 0.000 39.9 100.0
KM-543-E-V01 -0.156  -0.093 242.6 86.0
KM-594-E-E32 0.460 93.951 -8.1 0 0 0 0 AC 110V(E32) 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0
RMS Power Bus 0.120 92.527 -9.0 0 0 0.013 0.000KM-543-E-E01 -0.013 0.000 66.8 100.0
*Emer. D/G 0.460100.000 0.0 0.439 0.205 0 0 EMER D/G Bus 0.439 0.205 608.8 90.6
*U1 6.600100.000 0.0 0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

* Indicates a voltage regulated bus ( voltage controlled or swing type machine

connected to it)
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One-Line Diagram - IMP. DIAGRAM(Loading RIPF MCC #1)
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2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L
LOAD FLOW REPORT @ T = 20.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
ag.
*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 95.595 -8.0 0 0 0.014 0.000KM-543-E-E01 -0.014 0.000 43.6 100.0
AC 110V(E32) 0.190 97.067 -7.1 0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
AC 110V Bus 0.190 95.408 -7.9 0 0 0.005 0.000KM-594-E-E31 -0.005 0.000 14.5 100.0
*EMER D/G Bus 0.460 97.067 -7.1 0 0 0 0 KM-543-E-V01 0.392 0.049 510.3 99.2
Emer. D/G -0.392 -0.049 510.3 99.2
Essential Light Bus(F14) 0.380 96.186 -7.9 0 0 0.032 0.000KM-594-E-E31 -0.032 0.000 49.9 100.0
Essential Light Bus(F15) 0.380 97.067 -7.1 0 0 0 0 KM-594-E-E32 0.000 0.000 0.0 0.0
IMEF EMER MCC 0.460 97.067 -7.1 0 0 0 0 IMEF Essential Light 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0
IMEF Essential Light 0.380 97.067 -7.1 0 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-543-E-E01 0.460 97.067 -7.1 0 0 0.262 0.036543-E-E01-PO1 0.014 0.000 18.0 100.0
RMS Power Bus 0.014 0.000 18.0 100.0
KM-543-E-V01 -0.290 -0.037 377.6 99.2
KM-543-E-V01 0.460 97.067 | -7.1 0 0 0 0 EMER D/G Bus -0.392 -0.049 510.3 99.2
KM-543-E-EO01 0.290 0.037 377.6 99.2
KM-594-E-E31 0.102 0.012 132.6  99.3
KM-594-E-E32 0.000 0.000 0.0 0.0
IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-594-E-E31 0.460 97.067 -7.1 0 0 0.065 0.012AC 110V Bus 0.005 0.000 6.0 100.0
Essential Light Bus(F14) 0.032 0.000 41.2 100.0
KM-543-E-V01 -0.102 -0.012 132.6 99.3
KM-594-E-E32 0.460 97.067 -7.1 0 0 0 0 AC 110V(E32) 0.000 0.000 0.0 0.0
Essential Light Bus(F15) 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0
RMS Power Bus 0.120 95.595 -8.0 0 0 0.014 0.000KM-543-E-E01 -0.014 0.000 69.0 100.0
*Emer. D/G 0.460100.000 0.0 0.394 0.100 0 0 EMER D/G Bus 0.394 0.100 510.3 96.9
*U1 6.600100.000 0.0 0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

* Indicates a voltage regulated bus ( voltage controlled or swing type machine
connected to it)
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Project: 3 Pin Fuel Test Loop Page: 7

Location: 5.0.1C Date:  08-19-2005

Contract: SN: KAERI-SKR

Engineer: KIM H K Study Case: LS Rev2 Revision: Base

Filename: DG 2 5taH & -Rev Config.: Normal

2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L

LOAD FLOW REPORT @ T =21.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
ag.

*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 83.582 -11.1 0 0 0.010 0.000KM-543-E-E01 -0.010 0.000 38.1 100.0
AC 110V(E32) 0.190 83.419 -11.0 0 0 0.003 0.000KM-594-E-E32 -0.003 0.000 12.7 100.0
AC 110V Bus 0.190 83.419 -11.0 0 0 0.003 0.000KM-594-E-E31 -0.003 0.000 12.7 100.0

*EMER D/G Bus 0.460 84.868 -10.1 0 0 0 0 KM-543-E-VO01 0.504 0.350 907.1  82.1

Emer. D/G -0.504 -0.350 907.1 821

Essential Light Bus(F14) 0.380 84.099 -11.0 0 0 0.024 0.000KM-594-E-E31 -0.024 0.000 43.6 100.0
Essential Light Bus(F15) 0.380 84.099 -11.0 0 0.024 0.000KM-594-E-E32 -0.024 0.000 43.6 100.0
IMEF EMER MCC 0.460 84.868 -10.1 0 0 0 IMEF Essential Light 0.000 0.000 0.0 -24.0
KM-543-E-V01 0.000 0.000 0.0 -24.0

IMEF Essential Light 0.380 84.868 -10.1 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 -24.0
KM-543-E-E01 0.460 84.868 -10.1 0 0 0.216 0.036543-E-E01-PO1 0.011 0.000 15.7 100.0
RMS Power Bus 0.011 0.000 15.7 100.0

KM-543-E-V01 -0.237 -0.037 354.6 98.8

KM-543-E-V01 0.460 84.868 | —10.1 0 0 0 0 EMER D/G Bus -0.504 -0.350 907.1  82.1
KM-543-E-EO01 0.237 0.037 354.6 98.8

KM-594-E-E31 0.082 0.012 122.8 98.9

KM-594-E-E32 0.184 0.301 522.5 52.2

IMEF EMER MCC 0.000 0.000 0.0 -24.0

KM-594-E-E31 0.460 84.868 -10.1 0 0 0.054 0.012AC 110V Bus 0.004 0.000 5.2 100.0
Essential Light Bus(F14) 0.024 0.000 36.0 100.0

KM-543-E-V01 -0.082 -0.012 122.8  98.9

KM-594-E-E32 0.460 84.868 -10.1 0 0 0.157 0.301AC 110V(E32) 0.004 0.000 5.2 100.0
Essential Light Bus(F15) 0.024 0.000 36.0 100.0

KM-543-E-V01 -0.184 -0.301 5225 52.2

RMS Power Bus 0.120 83.582 -11.1 0 0 0.010 0.000KM-543-E-E01 -0.010 0.000 60.3 100.0
*Emer. D/G 0.460100.000 0.0 0.512 0.511 0 0 EMER D/G Bus 0.512 0.511 907.1  70.8
*U1 6.600100.000 0.0 0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

* Indicates a voltage regulated bus ( voltage controlled or swing type machine

connected to it)
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One-Line Diagram - IMP. DIAGRAM(Loading RIPF MCC #2)
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2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L
LOAD FLOW REPORT @ T = 30.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar W Mvar 1D MW Mvar Amp % PF % Tap
ag.
*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 93.919 -9.8 0 0 0.013 0.000KM-543-E-E01 -0.013 0.000 42.8 100.0
AC 110V(E32) 0.190 938.735 -9.7 0 0 0.004 0.000KM-594-E-E32 -0.004 0.000 14.2 100.0
AC 110V Bus 0.190 938.735 -9.7 0 0 0.004 0.000KM-594-E-E31 -0.004 0.000 14.2 100.0
*EMER D/G Bus 0.460 95.364 -8.8 0 0 0 0 KM-543-E-VO01 0.480 0.083 641.3 98.5
Emer. D/G -0.480 -0.083 641.3 98.5
Essential Light Bus(F14) 0.380 94.499 -9.7 0 0 0.030 0.000KM-594-E-E31 -0.030 0.000 49.0 100.0
Essential Light Bus(F15) 0.380 94.499 -9.7 0 0 0.030 0.000KM-594-E-E32 -0.030 0.000 49.0 100.0
IMEF EMER MCC 0.460 95.364 -8.8 0 0 0 0 IMEF Essential Light 0.000 0.000 0.0 0.0
KM-543-E-V01 0.000 0.000 0.0 0.0
IMEF Essential Light 0.380 95.364 -8.8 0 0 0 0 IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-543-E-E01 0.460 95.364 -8.8 0 0 0.255 0.036543-E-E01-PO1 0.013 0.000 17.7 100.0
RMS Power Bus 0.013 0.000 17.7 100.0
KM-543-E-V01 -0.282 -0.037 374.2 99.2
KM-543-E-V01 0.460 95.364| -8.8 0 0 0 0 EMER D/G Bus -0.480 -0.083 641.3 98.5
KM-543-E-EO01 0.282 0.037 3742 99.2
KM-594-E-E31 0.099 0.012 131.2 99.2
KM-594-E-E32 0.099 0.034 138.2 94.5
IMEF EMER MCC 0.000 0.000 0.0 0.0
KM-594-E-E31 0.460 95.364 -8.8 0 0 0.064 0.012AC 110V Bus 0.004 0.000 5.9 100.0
Essential Light Bus(F14) 0.031 0.000 40.5 100.0
KM-543-E-V01 -0.099 -0.012 131.2 99.2
KM-594-E-E32 0.460 95.364 -8.8 0 0 0.064 0.034AC 110V(E32) 0.004 0.000 5.9 100.0
Essential Light Bus(F15) 0.031 0.000 40.5 100.0
KM-543-E-V01 -0.099 -0.034 138.2 94.5
RMS Power Bus 0.120 93.919 -9.8 0 0 0.013 0.000KM-543-E-E01 -0.013 0.000 67.8 100.0
*Emer. D/G 0.460100.000 0.0 0.484 0.164 0 0 EMER D/G Bus 0.484 0.164 641.3 94.7
*U1 6.600100.000 0.0 0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

* Indicates a voltage regulated bus ( voltage controlled or swing type machine
connected to it)
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08-19-2005
KAERI-SKR
Revision: Base

Filename: DG 2 5taH & -Rev Config.: Normal
2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L
LOAD FLOW REPORT @ T = 31.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar W Mvar 1D MW Mvar Amp % PF % Tap
ag.

*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 84.275 -13.2 0 0 0.011 0.000KM-543-E-E01 -0.011 0.000 38.4 100.0
AC 110V(E32) 0.190 84.111 -13.1 0 0 0.004 0.000KM-594-E-E32 -0.004 0.000 12.8 100.0
AC 110V Bus 0.190 84.111 -13.1 0 0 0.004 0.000KM-594-E-E31 -0.004 0.000 12.8 100.0

*EMER D/G Bus 0.460 85.572 -12.2 0 0 0 0 KM-543-E-VO01 0.605 0.309 996.0 89.0

Emer. D/G -0.605 -0.309 996.0 89.0

Essential Light Bus(F14) 0.380 84.796 -13.1 0 0 0.025 0.000KM-594-E-E31 -0.025 0.000 44.0 100.0
Essential Light Bus(F15) 0.380 84.796 -13.1 0 0 0.025 0.000KM-594-E-E32 -0.025 0.000 44.0 100.0
IMEF EMER MCC 0.460 85.572 -12.2 0 0 0.164 0.226IMEF Essential Light 0.025 0.000 36.3 100.0
KM-543-E-V01 -0.189 -0.226 432.4 64.2

IMEF Essential Light 0.380 84.796 -13.1 0 0 0.025 0.000IMEF EMER MCC -0.025 0.000 44.0 100.0
KM-543-E-E01 0.460 85.572 -12.2 0 0 0.218 0.036543-E-E01-PO1 0.011 0.000 15.9 100.0
RMS Power Bus 0.011 0.000 15.9 100.0

KM-543-E-V01 -0.240 -0.037 355.8 98.8

KM-543-E-V01 0.460 85.572 |-12.2 0 0 0 0 EMER D/G Bus -0.605 -0.309 996.0 89.0
KM-543-E-EO01 0.240 0.037 355.8 98.8

KM-594-E-E31 0.083 0.012 123.3 99.0

KM-594-E-E32 0.092 0.034 1445 93.8

IMEF EMER MCC 0.189 0.226 432.4 64.2

KM-594-E-E31 0.460 85.572 -12.2 0 0 0.055 0.012AC 110V Bus 0.004 0.000 5.3 100.0
Essential Light Bus(F14) 0.025 0.000 36.3 100.0

KM-543-E-V01 -0.083 -0.012 123.3  99.0

KM-594-E-E32 0.460 85.572 -12.2 0 0 0.064 0.034AC 110V(E32) 0.004 0.000 5.3 100.0
Essential Light Bus(F15) 0.025 0.000 36.3 100.0

KM-543-E-VO01 -0.092 -0.034 1445 93.8

RMS Power Bus 0.120 84.275 -13.2 0 0 0.011 0.000KM-543-E-E01 -0.011 0.000 60.8 100.0
*Emer. D/G 0.460100.000 0.0 0.614 0.502 0 0 EMER D/G Bus 0.614 0.502 996.0 77.4
*U1 6.600100.000 0.0 O 9 0 0 531-E-S01 0.000 0.000 0.0 0.0

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

IMP. DIAGRAM(Loading IMEF MCC)
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Project: 3 Pin Fuel Test Loop Page: 10
Location: 5.0.1C Date:  08-19-2005
Contract: SN: KAERI-SKR
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Filename: DG 2 5taH & -Rev Config.: Normal
2MI| JIS = Load Shedding®ll THst oA (10= 2t2 22 MCCIt =Xt S &L
LOAD FLOW REPORT @ T = 50.000+
Bus Voltage Generation Load Load Flow XFMR
1D kv M% Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
ag.
*531-E-S01 6600%0 0.0 0 0 0 0 U 0.000 0.000 0.0 0.0
543-E-E01-PO1 0.190 91.961 -12.8 0 0 0.013 0.000KM-543-E-E01 -0.013 0.000 41.9 100.0
AC 110V(E32) 0.190 91.781 -12.7 0 0 0.004 0.000KM-594-E-E32 -0.004 0.000 13.9 100.0
AC 110V Bus 0.190 91.781 -12.7 0 0 0.004 0.000KM-594-E-E31 -0.004 0.000 13.9 100.0
*EMER D/G Bus 0.460 93.376 -11.8 0 0 0 0 KM-543-E-VO01 0.629 0.106 857.1 98.6
Emer. D/G -0.629 -0.106 857.1 98.6
Essential Light Bus(F14) 0.380 92.529 -12.7 0 0 0.029 0.000KM-594-E-E31 -0.029 0.000 48.0 100.0
Essential Light Bus(F15) 0.380 92.529 -12.7 0 0 0.029 0.000KM-594-E-E32 -0.029 0.000 48.0 100.0
IMEF EMER MCC 0.460 93.376 -11.8 0 0 0.133 0.022IMEF Essential Light 0.029 0.000 39.6 100.0
KM-543-E-V01 -0.162 -0.022 220.4  99.1
IMEF Essential Light 0.380 92.529 -12.7 0 0 0.029 0.000IMEF EMER MCC -0.029 0.000 48.0 100.0
KM-543-E-E01 0.460 93.376 -11.8 0 0 0.247 0.036543-E-E01-PO1 0.013 0.000 17.3 100.0
RMS Power Bus 0.013 0.000 17.3 100.0
KM-543-E-V01 -0.273 -0.037 370.3 99.1
KM-543-E-V01 0.460 93.376 |-11.8 0 0 0 0| EMER D/G Bus -0.629 -0.106 857.1 98.6
KM-543-E-EO01 0.273 0.037 370.3 99.1
KM-594-E-E31 0.096 0.012 129.5 99.2
KM-594-E-E32 0.098 0.034 139.3 |94.4
IMEF EMER MCC 0.162 0.022 220.4 99.1
KM-594-E-E31 0.460 93.376 -11.8 0 0 0.062 0.012AC 110V Bus 0.004 0.000 5.8 100.0
Essential Light Bus(F14) 0.029 0.000 39.6 100.0
KM-543-E-V01 -0.096 -0.012 129.5 99.2
KM-594-E-E32 0.460 93.376 -11.8 0 0 0.064 0.034AC 110V(E32) 0.004 0.000 5.8 100.0
Essential Light Bus(F15) 0.029 0.000 39.6 100.0
KM-543-E-VO01 -0.098 -0.034 139.3 94.4
RMS Power Bus 0.120 91.961 -12.8 0 0 0.013 0.000KM-543-E-E01 -0.013 0.000 66.4 100.0
*Emer. D/G 0.460100.000 0.0 0.636 0.249 0 0 EMER D/G Bus 0.636 0.249 857.1 93.1
*U1 6.600100.000 0.0 0 0 0 0 531-E-S01 0.000 0.000 0.0 0.0

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

IMP. DIAGRAM(Final Steady State)
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APPENDIX 2. SHORT CIRCUIT STUDY COMPUTER OUTPUT
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Project: 3 Pin Fuel Test Loop
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Engineer: KIM H K Study Case: TR Source
Filename: 32 & & et S S| At

42 M E sourceZ ot

£ [ 2otet D& (543-E-V01) Fault AlQ] SH2tE I AL

Electrical Transient Analyzer Program

Short—Circuit Analysis

ANSI Standard
3-Phase Fault Currents

Swing V-Control Load Total
Number of Buses: 2 0 14 16
XEMR2 XEMR3 Reactor Line/Cable Impedance Tie PD Total
Number of Branches 8 0 0 0 0 6 14
Synchronou Power Synchronous Induction Lumped
Generator Grid Motor Machines Load otal
Number of Machine 1 1 0 18 0 20
System Frequency: 60 Hz
Unit System: Metric

Project Filename:

Output Filename:

D:WUserWETAP SimulationWFTL-kimhkWDG Load Shedding—REVIWTRSource.SA1

Page: 1
Date: 10-06-2005
SN: KAERI-SKR

Revision: Base

Config.: Normal



Project: 3 Pin Fuel Test Loop
Location:
Contract:

KIM H K

IBHAABYAN N

Engineer:

e

Filename:

adod=A

43 IS sourceZ otHS M2 otk

ETAP
5.0.1C

Study Case: TR Source

SH(543-E-VO01) Fault AlQ] SH2tE I A&

Adjustments

Page: 2
Date: 10-06-2005
SN: KAERI-SKR

Revision: Base

Config.: Normal

Individual

/Global  Percent

Individual

Individual

Individual

/Global  Degree C

Apply

Tolerance Adjustments
Transformer Impedance: Yes
Reactor Impedance: Yes
Overload Heater Resistance: No
Transmission Line Length: No
Cable Length: No
Apply

Temperature Correction Adjustments
Transmission Line Resistance: Yes
Cable Resistance: Yes

Individual

Individual
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Bus Input Data

Bus Initial Voltage

1D Type  Nom. kV Base kV Sub-sys %Mag. Ang.
531-E-S01 SWNG 6.600 6.600 1 100.00  0.00
543-E-E01-PO1 Load 0.190 0.190 1 100.00  0.00
SSEA Load 0.460 0.460 1 100.00  0.00
AC 110V(E32) Load 0.190 0.190 1 100.00 0.00
AC 110V Bus Load 0.190 0.190 1 100.00 0.00
D/G & & Load 0.460 0.460 2 100.00  0.00
EMER D/G Bus SWNG 0.460 0.460 2 100.00 0.00
Essential Light Bus(F14) Load 0.380 0.380 1 100.00  0.00
Essential Light Bus(F15) Load 0.380 0.380 1 100.00  0.00
IMEF EMER MCC Load 0.460 0.460 1 100.00 0.00
IMEF Essential Light Load 0.380 0.380 1 100.00  0.00
KM-543-E-E01 Load 0.460 0.460 1 100.00 0.00
KM-543-E-V01 Load 0.460 0.460 1 100.00 0.00
KM-594-E-E31 Load 0.460 0.460 1 100.00 0.00
KM-594-E-E32 Load 0.460 0.460 1 100.00 0.00
RMS Power Bus Load 0.120 0.120 1 100.00  0.00

16 Buses Total

All voltages reported by PowerStation are in % of bus Nominal kV.
Base kV values of buses are calculated and used internally by PowerStation.
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2-Winding Transformer Input Data

Page: 4
Date: 10-06-2005
SN: KAERI-SKR

Revision: Base

Config.:

Normal

Transformer Rating Z Variation % Tap Setting Adjusted Phase Shift

1D MVA Prim. kV Sec. kV % Z X/R + 5% - 5% % Tol. Prim. Sec. % Z Type Ang
110V Dist. TR 0.005 0.460  0.190 2.30 0.88 0 0 0 0 0 2.3000 Std Pos. Seq._
110V Dist TR. #1 0.005  0.460  0.190 2.30 0.88 0 0 0 0 0 2.3000 Std Pos. Seq.
AC Dist TR. 0.015  0.460  0.190 2.30 1.13 0 0 0 0 0 2.3000 Std Pos. Seq.
Emer L/C TR. 0.750  6.600  0.460 5.75 6.00 0 0 -7.5 0 0 5.3188 Std Pos. Seq.
IMEF Essential Lighting 0.050  0.460  0.380 2.60 1.69 0 0 0 0 0 2.6000 Std Pos. Seq.
Lighting TR(F14) 0.050  0.460  0.380 2.60 1.69 0 0 0 0 0 2.6000 Std Pos. Seq.
Lighting Tr. (F15) 0.050  0.460  0.380 2.60 1.69 0 0 0 0 0 2.6000 Std Pos. Seq.
RMS Power Supply 0.015 0.460  0.120 2.30 1.13 0 0 0 0 0 2.3000 Std Pos. Seq.
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Branch Connections

CKT/Branch Connected Bus ID % Impedance, Pos. Seq., 100 MVAb

1D Type From Bus To Bus R X z Y
110V Dist. TR 2W XFMR KM-594-E-E32 AC 110V(E32) 34532.82 30388.88 46000.00
110V Dist TR. #1 2W XFMR KM-594-E-E31 AC 110V Bus 34532.82 30388.88 46000.00
AC Dist TR. 2W XFMR KM-543-E-E01 543-E-E01-PO1 10161.66 11482.67 15333.33
Emer L/C TR. 2W XFMR 531-E-S01 AN 116.59  699.52  709.17
IMEF Essential Lighting 2W XFMR IMEF EMER MCC IMEF Essential Light 2648.07 4475.24 5200.00
Lighting TR(F14) 2W XFMR KM-594-E-E31 Essential Light Bus(F14) 2648.07 4475.24 5200.00
Lighting Tr. (F15) 2W XFMR KM-594-E-E32 Essential Light Bus(F15) 2648.07 4475.24 5200.00
RMS Power Supply 2W XFMR KM-543-E-EO01 RMS Power Bus 10161.66 11482.67 15333.33
ACB(543-V01-03) Tie Breaker EMER D/G Bus D/G ®¥
ACB(543-V01-04) Tie Breaker KM-543-E-V01 KM-543-E-E01
ACB(543-V01-05) Tie Breaker KM-543-E-V01 KM-594-E-E31
ACB(543-V01-06) Tie Breaker KM-543-E-V01 KM-594-E-E32
ACB(543-V01-07) Tie Breaker KM-543-E-V01 IMEF EMER MCC

ATS Tie Switch KM-543-E-V01 SE=Fabal
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Power Grid Input Data
% Impedance
Power Grid Connected Bus Rating 100 MVA Base
1D ID MVASC kv X/R R X
Ut 531-E-S01 197.000 6.600 15.00 3.37660  50.6490C
Total Connected Power Grids (=1 ): 197.000 MVA

Synchronous Generator Input Data

% Impedance in Machine Base

Synchronous Generator Connected Bus Rating X/R Ratio Xd"
ID Type ID MVA KV RPM  X'/R  X'/R R Adij. Tol. Xd'
Emer. D/G Turbo EMER D/G Bus 0.906 0.460 1800 10.00 10.00 1.390 13.90 0.0 27.80

Total Connected Synchronous Generators (=1): 0.906 MVA
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Induction Machine Input Data

% Impedance

Induction Machine Connected Bus Rating X/R Ratio Machine Base
1D Qty 1D HP/kW kVA kv RPM  X'/R X'/R R X" X'

Motors

RCI Abnormal Fan #1 1 KM-543-E-EO01 11.00 16.50 0.440 1800 2.99 2.99 9.31 27.83 9999.00
DG Rm. Exhaust Fan 1 KM-543-E-EO01 15.00 21.60 0.440 1800 3.49 3.49 7.97  27.83 9999.00
Hall Sump Pump #1 1 KM-543-E-E01 11.00 16.50  0.440 1800 2.99  2.99 9.31 27.83 9999.00
Hall Sump Pump #2 1 KM-543-E-E01 11.00 16.50  0.440 1800 2.99  2.99 9.31 27.83 9999.00
Batt. Rm. Fan(F21) 1 KM-543-E-EO1 0.70 1.30 0.440 1800 0.75 0.75 36.89  27.83 9999.00
Batt. Rm. Fan(F23) 1 KM-543-E-EO1 0.70 1.30 0.440 1800 0.75 0.75 36.89  27.83 9999.00
Batt. Rm. Fan(F25) 1 KM-543-E-EO01 0.70 1.30 0.440 1800 0.75 0.75 36.89  27.83 9999.00
Carbon Filter(z016) 1 KM-594-E-E31 2.20 3.80 0.440 1800 1.34 1.34 20.81 27.83 9999.00
Air Shower(Z015) 1 KM-594-E-E31 1.50 2.70 0.440 1800 1.10 1.10 25.20  27.83 9999.00
Sump Pump #1 1 KM-594-E-E31 3.70 6.00 0.440 1800 1.73 1.73 16.04  27.83 9999.00
Aircon Mtr(Z008) 1 KM-594-E-E31 1.50 2.70  0.460 1800 1.10 1.10 25.30  27.83 9999.00
Aircon Mtr(Z009) 1 KM-594-E-E31 4.00 6.50  0.460 1800 1.80 1.80 15.43  27.83 9999.00
Exhaust Fan(F053) 1 KM-594-E-E32 30.00 41.70 0.440 1800 4.94 494 5.63  27.83 9999.00
Exhaust Fan(F038) 1 KM-594-E-E32 0.75 1.40 0.440 1800 0.78 0.78 35.64  27.83 9999.00
Exhaust Fan(F055) 1 KM-594-E-E32 11.00 16.50 0.440 1800 2.99 2.99 9.31 27.83 9999.00
Exhaust Fan(F059) 1 KM-594-E-E32 7.50 11.20 0.440 1800 2.47 2.47 11.27  27.83 9999.00
Clean Unit Mtr(z013) 1 KM-594-E-E32 0.40 0.84 0.460 1800 0.57 0.57 48.80  27.83 9999.00
Clean Unit Mtr(Z014) 1 KM-594-E-E32 0.40 0.84  0.460 1800 0.57 0.57 48.80  27.83 9999.00

Total Connected Induction Motors (= 18 ): 169.2 kVA
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3—-phase fault at bus:  KM-543-E-V01

Prefault voltage =

SHORT-CIRCUIT REPORT

0.460 =
= 100.00 % of base ( 0.460 kV)

Page: 8
Date: 10-06-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

100.00% of nominal bus kV ( 0.460 kV)

Contribution 1/2 Cycle
From Bus To Bus % V kA kA Imag. KA Symm.
1D D From Bus Real Imaginary /Real Magnitude
KM-543-E-V01 Total 0.00 2.857 -17.032 6.0 17.270
531-E-S01 SAEBHA 93.35 2.609 -16.314 6.3 16.521
IMEF Essential Light IMEF EMER MCC 0.00  0.000 0.000  999.9 0.000
AC 110V(E32) KM-594-E-E32 0.00  0.000 0.000  999.9 0.000
Essential Light Bus(F15)  KM-594-E-E32 0.00  0.000 0.000 999.9 0.000
Exhaust Fan(F053) KM-594-E-E32 104.55 0.040 -0.197 4.9 0.201
Exhaust Fan(F038) KM-594-E-E32 104.55 0.003 -0.003 0.8 0.004
Exhaust Fan(F055) KM-594-E-E32 104.55 0.024 -0.073 3.0 0.077
Exhaust Fan(F059) KM-594-E-E32 104.55 0.019  -0.047 2.5 0.051
Clean Unit Mtr(z013) KM-594-E-E32 100.00 0.002  -0.001 0.6 0.002
Clean Unit Mtr(z014) KM-594-E-E32 100.00 0.002  -0.001 0.6 0.002
AC 110V Bus KM-594-E-E31 0.00  0.000 0.000  999.9 0.000
Essential Light Bus(F14)  KM-594-E-E31 0.00  0.000 0.000  999.9 0.000
Carbon Filter(Z016) KM-594-E-E31 104.55 0.009 -0.012 1.3 0.015
Air Shower(Z015) KM-594-E-E31 104.55 0.007 -0.007 1.1 0.010
Sump Pump #1 KM-594-E-E31 104.55 0.013  -0.022 1.7 0.026
Aircon Mtr(Z008) KM-594-E-E31 100.00 0.006  -0.007 1.1 0.009
Aircon Mtr(Z009) KM-594-E-E31 100.00 0.012  -0.022 1.8 0.026
543-E-E01-PO1 KM-543-E-E01 0.00 0.000 0.000  999.9 0.000
RMS Power Bus KM-543-E-E01 0.00  0.000 0.000  999.9 0.000
RCI Abnormal Fan #1 KM-543-E-E01 104.55 0.024  -0.073 3.0 0.077
DG Rm. Exhaust Fan KM-543-E-E01 104.55 0.028 -0.098 3.5 0.102
Hall Sump Pump #1 KM-543-E-E01 104.55 0.024  -0.073 3.0 0.077
Hall Sump Pump #2 KM-543-E-E01 104.55 0.024  -0.073 3.0 0.077
Batt. Rm. Fan(F21) KM-543-E-E01 104.55 0.003  -0.002 0.8 0.004
Batt. Rm. Fan(F23) KM-543-E-E01 104.55 0.003  -0.002 0.8 0.004
Batt. Rm. Fan(F25) KM-543-E-E01 104.55 0.003  -0.002 0.8 0.004
Ut 531-E-S01 100.00 0.182  -1.137 6.3 1.151
*AE A KM-543-E-V01 0.00 2.609 -16.314 6.3 16.521
*IMEF EMER MCC KM-543-E-V01 0.00 0.000 0.000 0.6 0.000
*KM-543-E-E01 KM-543-E-V01 0.00 0.111  -0.325 2.9 0.343
*KM-594-E-E31 KM-543-E-V01 0.00 0.047  -0.071 1.5 0.085
*KM-594-E-E32 KM-543-E-V01 0.00 0.090 -0.323 3.6 0.335


김형규
Rectangle


ETAP Page: 9
5.0.1C

Project: 3 Pin Fuel Test Loop

Location: Date: 10-06-2005
Contract: SN: KAERI-SKR
Engineer: KIM H K Study Case: TR Source Revision: Base
Filename: 32 & & et S S| At Config.: Normal

42 M2 S sourceZ olYS Ml 2ot D& (543-E-V01) Fault Al SHtAZF H A
(Cont.)
3—-phase fault at bus:  KM-543-E-V01

Prefault voltage = 0.460 = 100.00% of nominal bus kV ( 0.460 kV)
= 100.00 % of base ( 0.460 kV)

Contribution 1/2 Cycle
From Bus To Bus % kA kA Imag. kA Symm.
ID 1D From Bus Real Imaginary /Real Magnitude

NACD Ratio = 1.00

# Indicates a fault current contribution from a three—winding transformer
* Indicates a fault current through a tie circuit breaker

If faulted bus is involved in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.



ETAP

Project: 3 Pin Fuel Test Loop Page: 10
Location: 5.0.1C Date:  10-06-2005
Contract: SN: KAERI-SKR
Engineer: KIM H K Study Case: TR Source Revision: Base
Filename: 32 & & et S S| At Config.: Normal
42 NS sourceZ otUS 2 Lottt 2&(543-E-V01) Fault AlS| SH2tA S HI A
Momentary Duty Summary Report
3-Phase Fault Currents: (Prefault Voltage = 100 % of the Bus Nominal Voltage)
Bus Device Momentary Duty Device Capability
Symm. X/R Asymm.  Asymm. Symm. Asymm. Asym

1D kv 1D Type kA rms  Ratio M.F. kArms kA Crest kA rms kArms kA Cr

KM-543-E-V01 0.46(M-543-E-V01 Bus 17.270 6.1 1310  22.618  39.029

Method:IEEE - X/R is calculated from separate R & X networks.
Protective device duty is calculated based on total fault current

* |ndicates a device with momentary duty exceeding the device capability
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Interrupting Duty Summary Report

3-Phase Fault Currents: (Prefault Voltage = 100 % of the Bus Nominal Voltage)

Page: 11

Date: 10-06-2005
SN: KAERI-SKR
Revision: Base
Config.: Normal

Bus Device Interrupting Duty Device Capability
CPT Symm. X/R Adj. Sym. Test Rated  Adjus
1D kV D Type (Cy) KA rms Ratio M.F. kA rms kV PF Int. Int
KM-543-E-V01 0.468CB(543-V01-04) PowerUnfuse 17.270 6.1 1.000 17.270 0.600 15.00 30.000 3
ACB(543-V01-05) PowerUnfuse 17.270 6.1 1.000 17.270 0.600 15.00 30.000 3
ACB(543-V01-06) PowerUnfuse 17.270 6.1 1.000 17.270 0.600 15.00 30.000 3
ACB(543-V01-07) PowerUnfuse 17.270 6.1 1.000 17.270 0.600 15.00 30.000 3

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

Short=Circuit multiplying factor for LV Molded Case and Insulated Case Circuit Breakers is calculated based on asymmetrical current.
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

Interrupting Duty Summary Report
Generator Circuit—Breaker

. Peak
Bus Device Symmetrical

ID kv 1D Type kA

@ CB Parting Time

Degree of

DC

Fault

Asymm.(%) Current (KA)
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