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Analysis of the Electric Power System
of HANARO Cold Neutron Source using ETAP
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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. This technical report deals with the load flow study, motor starting study and
short circuit study for CNS(Cold Neutron Source) power system using ETAP(Electrical

Transient Analyzer Program) to determine the optimal operating condition.

The analysis of load flow is for searching the optimal operation condition by
computer simulation. The analyzed items are as follows.

-. Active and reactive power from KAERI substation

~. Voltage drop on Bus

-. Analysis of load flow of active power and reactive power on Bus

The motor starting current of most ac motors is several times normal full load
current. Motor starting torque varies directly as square of the applied voltage. If the
terminal voltage drop is excessive, the motor may not have enough starting torque to

accelerate up to running speed. Running motors may stall from excessive voltage drops.

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.
For existing systems, fault studies are necessary in the cases of installation of extra
rotating loads, system layout modifications, rearrangement of protection equipment,

verification of the adequacy of existing breakers.
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HEIGHRLH dEXF 240 AIEE Fotee=2 Hi1idt &0
1 RAXRES 25129
HU =2 ot
T Ssled " g1
Description kvA) | T otEF | 2H A
Motor Loads 749 Motor Running | Lump Sum
CB-541-E-V101 _ . .
(Load Center) Static Loads 97 Static Running | Lump Sum
EAI | 846
Motor Loads 318 Motor Running | Lump Sum
KM-541-E-V201 . . .
(Load Center) Static Loads 282 Static Running | Lump Sum
EA | 600
Motor Loads 306 Motor Running | Lump Sum
KM-541-E-V301 _ . .
(Load Center) Static Loads 46 Static Running | Lump Sum
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2. ZEDISEAHZ N
H 62 300kW HSJ|lE2 ZII1Y=I| ZHI Jls=4AZ00ICh HSIIE
SIIY=IIE Hst CNSe MRobr Haz2d8g M 2 24 2 A3
HAHE 22 ETAPS 0|8 Al2dI0lE 20 A2 90%0/4= =Alotd UL
2 60l ZIIY=I =2H Jls & ¢EH  AHHEH@Ts=0.00-), JIs Al
I (@Ts=1.00+), Jls = o4& HEH@Ts=5.00t)0lA =2 249 MU=
LIEFLHICH ETAP AIESdIOlE Z20 Ed 2H Jls A= Mo it 2
282 BHIJIS FotEHCB-541-E-V101) & &SI HMOEtez FAMYS
82.27%NKl Zotgte ERCH delud Jis = otd dEfiids 8201 322
93.79%MtXl 2=ELEZM Z2H JIS Al 22 80% 0lal, & HHEHUAM ZBHS
90% O|&Ql D=2 Q=SS QIoIULE Z2HIISEA ZAe= Appendix 2(page
10~15)01 XtAlSl LEEFLE RUALCEH
ARXIN0 & 2 RotBoAL 2EHIIS=4 20 HHE= 8 5, 6, 7, 80
LHEFLFQULCE
E 5 2EIISES 2otee
HU =2 ot
TE [ EEeE | . bl
Description (kVA) FoIE8F | S LEH
Motor Loads 374 Motor Running | Lump Sum
cB-salEvio1 ‘é(l)rmpressor 375 Motor | Starting | J| S5t
(Load Center) | gatic Loads 97 Static Running | Lump Sum
E | 846
Motor Loads 318 Motor Running | Lump Sum
Iiidéj:lglzgl Static Loads 282 Static Running | Lump Sum
2 A 600
Motor Loads 306 Motor Running | Lump Sum
Iiid;jjl_ciljgl Static Loads 46 Static Running | Lump Sum
2 A 352




H 6 2HII=Z4H HEXAFREA ZAUARAESE0H
BUS air air air
COMPIESSOr | COMPIESSOr | COMPIessor
i 4 7ls © 7|1E Al s F H|
BUS ID = o % et % M | % MY

== @Ts=0.00- | @Ts=0.00+ | @Ts=5.00+
CB-531-E-Z001 6.6kV 98.94 96.99 98.62 AKX
CB-541-E-V101 0.46kV 96.01 82.27 93.79 2ol et
CB-541-E-V201 0.46kV 97.16 95.19 96.84 Lot
CB-541-E-V301 0.46kV 97.11 95.13 96.79 £ otk
CB-542-E-E001 0.46kV 96.01 82.27 93.79 S SIIMIOf et
CB-542-E-E002 0.46kV 97.16 95.19 96.84 raR= DN | N0, B=3
CB-542-E-E003 0.46kV 97.16 95.19 96.84 HSIIHO B
CB-542-E-E004 0.46kV 97.11 95.13 96.79 S SIIH Bt
CB-542-E-E005 0.46kV 97.11 95.13 96.79 S SIIMIOf et
CB-540-E-L101 0.22kV 96.01 82.27 93.79 -
CB-540-E-L102 0.22kV 97.16 95.19 96.84 23 prg
CB-540-E-L103 0.22kV 97.11 95.13 96.79 g oy




Cne-Line Diagram - IMP. DIAGRAM
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HSENMIEALAS2 AMRLM = HEW S2= WY MLEFE Z2FHGH| st
ZO0ICH gitmoz AHEHAMAM=E D121 HHX, HSE2S Z2EH, HYI|l <
HOIE Y Z2H S2 <ol =8H, 2™ =0 HSUHAM= LEHEGS 4,
HSo B, E58Xo M=748 L )2 82 ZS0l ArEE

ctefd=o 301 2 NBAZE HEQ E40 S50, AHIEFE Z KXok,
ANDE Xt AZIAID|D| 2Tt BESAIAE0 QPECH CNS MEAH S BESEAHE
st U HHESES2 ZHoD XAHI|, AKX HF L BSHEI HFS
fst A2 E NS5t f5t0 ETAPE 0/&0l0 HHAEF EA S oIACH

Hetdz 240 M= ANSI C370 et AFD2 &0l momentary symmetrical and

asymmetrical rms short circuit current, interrupting symmetrical rms short circuit

currentS H & GHA L.

1. Jt&(Condition of Calculation and Assumption) & J|&

1) 2= OlHIR6t= 3& I HANM M2 Sttt

2) HSOl Z&e 2= &8Il 34 =857 AL L& el

3) oI AOI=EES Mest 2= A0S £ 240 YUEA=E SAISCL

4) CNSS| 019] HE A0l KAERI S/S2| Z=8197](22.9kV/6.6kV) 1X=2
P28 (Swing)2 2 It ESHCE

5) 3l&D1e Z=IIME elHE A= X "= IEEE Std. 1410 HECH

6) 3l&™J| X/R Hl= ANSI C37.01001 WECH

7) HD|2] X/R Hl= IEEE Std. 14101 HECH

8) 2= HA&E 100MVA J|E2=x BtCt.

2. s 24210

CNS 212} KAERI S/s2| F=HYI| 1i 5= FH2H2=2 86t FHE =
22.9kV/6.6kV, 10MVA, %Z= 55%, dIE2A= 75%01E2 2X & HEHESHE2
10MVA+(0.055%0.925)=197MVAUO| Ct. ETAPS ol=gt CHet = =430
AR Y Fotet 2E0MM 12 Cycle AHDEF= H 700 LIEHLH UCH
Agolel 882 2Ol UEHE AMRNFE2EO 2 AEHEES Ot IHIIS
HEGHOO0F st ARIXIIN H 2 RotEHHIASl HEds=4d 20 Hdks=
18 9, 10, 11, 1200 LIEHLIQITH SEHESF HAO S KHAIEE AlEdIold Z2it=

Appendix 30| LIEFLEQUCE
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AP D& F (KA) H| 11
BUS ID dA M
CB-531-E-Z001 6.6kV 11.06 Appendix 3, 16p
CB-541-E-V101 0.46kV 25.02 Appendix 3, 21p
CB-541-E-V201 0.46kV 30.07 Appendix 3, 22p
CB-541-E-V301 0.46kV 21.03 Appendix 3, 23p
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M3 2E

1. CNS & 2ottt o282 i 2 24 & 2H2 & g2 EA2 90%
Olgts Br=etl
2. ZHIISEA 23 CNSe = HSI(HSIIE SIIL=FI, 300kW)E
Helet & 2ot Ha=28 Al g2 H22 90%s 2ot USCH,
ZEES 2H Jls Al 248 € ZBH SHdgE 29 80%sE Bt=otl)
U220 1= OlU0l Hodtiz =<0
3. g5 FEHEAE CONSOH  2369MVA(R=EE 1.953MW, =2R=SdFE
1.341Mvar)% Saotd UM UCH =2 Potgt BHIIHAME &A=
£D1J18 7347kVA, &&= 30kVA, &= 11.26kVAOICH.
4. 221X J10{e) veB & Fotgtel IEle ts2 MuEs 01yl
cEgs ERE S
BUS
BUS ID 33 MY el kY
CB-531-E-Z001 6.6kV 11.06
CB-541-E-V101 0.46kV 25.02
CB-541-E-V201 0.46kV 30.07
CB-541-E-V301 0.46kV 21.03

HJ=d

RS,

[1] “Recommended Practice for Industrial and Commercial Power System Analysis”,

IEEE STD 399-1997.

[2] “CNS Single Line Diagram”, HAN-CS-DW-EI-500-05-001, KAERI, 2004
[3] ETAP Power Station User’s Manual (Ver.5.0.0)



APPENDIX 1. LOAD FLOW STUDY COMPUTER OUTPUT



Project:  Cold Neutron Source "
Location: BHR@TIeipA 5.0.0C
Contract: KAERI
Engineer: KIM H K
Filename: CNS—-ANALYSIS

Study Case: LF

Page: 1
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

CNS Mot Haf dEolNe MEHXEF 24

@aahioal Ronsiost Anshuer Pugum
e | =l

Loading Category (1):  Design

Generation Category (1): Design

Load Diversity Factor: None

Swing  V-Control Load Total
Number of Buses: 1 0 19 20

XEMR2 XEMR3 Reactor Line/Cable mpedance Tie PD Total

Number of Branches: 13 0 0 1 0 5
Method of Solution: Newton—-Raphson Method

Maximum No. of Iteration: 2000

Precision of Solution: 0.000100

System Frequency: 60 Hz

Unit System: English

Project Filename: CNS-ANALYSIS
Output Filename: D:WUserWETAP SimulationWETAP-CNSWCNS—-KIMWPower—Flow—base.lfr

19



Project:

Cold Neutron Source

Page: 2
Location: BRBX2ieITA 5.0.0C Date:  05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS—-ANALYSIS Config.: Normal
CNS 235 EENC 2

Apply Individual
Tolerance Adjustments _ /Global Percent
Transformer Impedance: Yes Individual
Reactor Impedance: Yes Individual
Overload Heater Resistance: No
Transmission Line Length: No
Cable Length: No
Apply Individual
Temperature Correction Adjustments _ /Global  Degree C
Transmission Line Resistance: Yes Individual
Cable Resistance: Yes Individual



Project:  Cold Neutron Source Page: 3
Location: BHR@TIeipA 5.0.0C Date:  05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS—-ANALYSIS Config.: Normal
CNS H =5t H& MH0AMS dEExR 24
eeh
g % Constant kVA Constant Z Constant | Generic
1D kV Sub-sys % Mag.  Ang. MW Mvar MW Mvar MW Mvar MW Mvar
110V Power (Jt0IE &) 0.110 1 96.9 -2.4
110V Power (A& &) 0.110 1 96.9 -2.4
190/110 Panel(¢1 &) 0.110 1 96.8 -1.9
190V/110V Panel(8%21J1S)  0.110 1 93.8 -3.5
220V Power (JI0IEE) 0.220 1 96.9 -2.4
220V Power (A& 4) 0.220 1 96.9 -2.4
CB-531-E-7001 6.600 1 98.7 -0.9
CB-540-E-L101 0.220 1 93.8 -3.5
CB-540-E-L201 0.220 1 969 -24
CB-540-E-L301 0.220 1 96.8 -1.9
CB-541-E-V101 0.460 1 93.8 -3.5 0.322 0.242
CB-541-E-V201 0.460 j 96.9 -2.4 0.136 0.084 0.034 0.021
CB-541-E-V301 0.460 1 96.8 -1.9
CB-542-E-E001 0.460 1 93.8 -3.5 0.449 0.337 0.088 0.066
CB-542-E-E002 0.460 1 96.9 -2.4 0.216 0.162 0.124 0.003
CB-542-E-E003 0.460 1 96.9 -2.4 0.081 0.061 0.165 0.012
CB-542-E-E004 0.460 1 96.8 -1.9 0.187 0.140
CB-542-E-E005 0.460 1 96.8 -1.9 0.124 0.093 0.039 0.019
MAIN TR. PRIMARY 22.900 1 100.0 0.0
MAIN TR. SECONDARY 6.600 1 989 -0.8
Total Number of Buses: 20 1.515 1.118 0.450 0.121 0.000 0.000 0.000 0.000
oo  omim Mbew
1D kV Type Sub-sys % Mag. Angle MW Mvar % PF Max Min
MAIN TR. PRIMARY 22.900 Swing 1 100.0 0.0
0.000 0.000



Project:

Location:
Contract:
Engineer:
Filename:

Cold Neutron Source
SRS AT
KAERI

KIM H K

CNS—-ANALYSIS

5.0.0C

Study Case:

LF

Page: 4
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

CNS Mot Haf dEolNe MEHXEF 24

Uina/Oufle gt Oaln:

Chvss er Gumena/N000 R por Condastior (ubin) erpor fhate Sl

w Length
ID Library Size Adj. (ft) % Tol. #/Phase T (°C) R X Y
INCOMING CABLE 11NCUN1 300 984.3 0.0 75 0.023257 0.038405 0.000040

Line / Cable resistances are listed at the specified temperatures.



Project:  Cold Neutron Source Page: 5

Location: BtREXfeiotRA 5.0.0C Date:  05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
CNS M=ot &k AEHAMS MEXFR 24

n#q_.nﬂ

STt Al T8l

ID MVA Prim. kV  Sec. kV % Z X/R +5% -5% % Tol Prim. Sec. % Z Type Angle
110V Power(J+0IE&) 0.200  0.460 0.110 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
110V Power(& & &) 0.200  0.460 0.110 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
220V Power(Jt01EZ) 0.200  0.460 0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seq. 0.0
220V Power(& & 4l) 0.200  0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seq. 0.0
460/190/110 Panel 0.015  0.460 0.110 2.30 1.13 0 0 0 0 0 2.3000 Std Pos. Seq. 0.0
460/190/110 TR 0.015  0.460 0.110 7.75 2.47 0 0 0 0 0 7.7500 Std Pos. Seq. 0.0
KAERI S/S MAIN TR. 10.000 22.900  6.600 7.00 15.50 0 0 7.5 0 0 7.5250 Std Pos. Seq. 0.0
L/C-T1 1.000  6.600 0.460 5.75 5.79 0 0 0 0 0 5.7500 Std Pos. Seq. 0.0
LC-T2 1.500  6.600  0.460 5.75 7.10 0 0 0 0 0 5.7500 Std Pos. Seaq. 0.0
LC-T3 1.000  6.600 0.460 5.75 5.79 0 0 0 0 0 5.7500 Std Pos. Seq. 0.0
Lighring TR #3 0.200  0.460 0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
Lighting TR #2 0.200  0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Sea. 0.0
Lighting TR. #1 0.050  0.460  0.220 7.75 2.47 0 0 0 0 0 7.7500 Std Pos. Seq. 0.0



" Page: 6

Project:  Cold Neutron Source
Location: BIEAXADA 5.0.00 Date:  05-07-2005
Contract: KAERI SN: KAERI-SKR

Engineer: KIM H K
Filename: CNS-ANALYSIS

Study Case: LF Revision: Base

Config.: Normal

CNS Mot Haf dEolNe MEHXEF 24

Gmteh Copmestions

M [ S imnadinen. fun. Gaai. 200 MA Ban
ID Type From Bus To Bus R X Z Y

110V Power(JI0IE &) 2W XFMR CB-541-E-V201 110V Power (Jt0IE &) 499.46 2347.45 2400.00

110V Power(&l & &) 2W XFMR CB-541-E-V201 110V Power (A& &) 499.46 2347.45 2400.00

220V Power(Jt0IEE) 2W XFMR CB-541-E-V201 220V Power (JI0IEE) 499.46 2347.45 2400.00

220V Power (A & A1) 2W XFMR CB-541-E-V201 220V Power (& & 4l) 499.46 2347.45 2400.00
460/190/110 Panel 2W XFMR CB-542-E-E004 190/110 Panel(¢ 2 &) 10161.66 11482.67 15333.33
460/190/110 TR 2W XFMR CB-542-E-E001 190V/110V Panel(£%210| 19388.93 47890.64 51666.67

KAERI S/S MAIN TR. 2W XFMR MAIN TR. PRIMARY MAIN TR. SECONDARY 4.84 75.09 75.25
L/C-T1 2W XFMR CB-531-E-Z001 CB-541-E-V101 97.86  566.61 575.00
LC-T2 2W XFMR CB-531-E-Z001 CB-541-E-V201 53.46 379.59  383.33
LC-T3 2W XFMR CB-531-E-Z001 CB-541-E-V301 97.86  566.61 575.00
Lighring TR #3 2W XFMR CB-541-E-V301 CB-540—-E-L301 499.46 2347.45 2400.00
Lighting TR #2 2W XFMR CB-541-E-V201 CB-540-E-L201 499.46 2347.45 2400.00
Lighting TR. #1 2W XFMR CB-542-E-E001 CB-540-E-L101 5816.68 14367.19 15500.00
INCOMING CABLE Cable MAIN TR. SECONDARY CB-531-E-Z001 5.25 8.68 10.14 0.0017315
ACB (V104) Tie Breakr CB-541-E-V101 CB-542-E-E001

ACB (V203) Tie Breakr CB-541-E-V201 CB-542-E-E002

ACB (V204) Tie Breakr CB-541-E-V201 CB-542-E-E003

ACB(V303) Tie Breakr CB-541-E-V301 CB-542-E-E004

ACB(V304) Tie Breakr CB-541-E-V301 CB-542-E-E005



Project:  Cold Neutron Source " Page: 7
Location: BtREXfeiotRA 5.0.0C Date:  05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
CNS M=ot &k AEHAMS MEXFR 24
[ ] Yllasa [ (" ] [T, ] p
1D kV % Mag. Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
110V Power (JI0IEE) 0.110 96.874 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
110V Power (A& 4Al) 0.110 96.874 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
190/110 Panel(A 2 S) 0.110 96.823 -1.9 0 0 0 0 CB-542-E-E004 0.000 0.000 0.0 0.0
190V/110V Panel(£%71J] 0.110 93.826 -3.5 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
220V Power (JI0IEE) 0.220 96.874 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
220V Power (A& 4Al) 0.220 96.874 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-531-E-2001 6.600 98.654 -0.9 0 0 0 0 MAIN TR. SECONDARY -1.950 -1.338 209.7 82.5
CB-541-E-V101 0.861 0.709 98.9 77.2
CB-541-E-V201 0.740 0.368 73.3 89.6
CB-541-E-V301 0.349 0.261 38.7 80.1
CB-540-E-L101 0.220 93.826 -3.5 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
CB-540-E-L201 0.220 96.874 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-540-E-L301 0.220 96.823 -1.9 0 0 0 0 CB-541-E-V301 0.000 0.000 0.0 0.0
CB-541-E-V101 0.460 93.826 -3.5 0 0 0.322 0.242CB-531-E-Z001 -0.848 -0.636 1418.7 80.0
CB-542—-E-E001 0.526 0.395 879.9 80.0
CB-541-E-V201 0.460 96.874 -2.4 0 0 0.168 0.104110V Power (JI0IEE) 0.000 0.000 0.0 0.0
110V Power (A& 4l) 0.000 0.000 0.0 0.0
220V Power (Jt0IEE&) 0.000 0.000 0.0 0.0
220V Power (& &4!) 0.000 0.000 0.0 0.0
CB-531-E-2001 -0.737 -0.341 1051.8 90.7
CB-540-E-L201 0.000 0.000 0.0 0.0
CB-542-E-E002 0.333 0.165 481.1 89.6
CB-542-E-E003 0.236 0.072 319.8 95.6
CB-541-E-V301 0.460 96.823 -1.9 0 0 0 0 CB-531-E-Z001 -0.347 -0.250 554.7 81.1
CB-540-E-L301 0.000 0.000 0.0 0.0
CB-542-E-E004 0.187 0.140 302.4 80.0
CB-542-E-E005 0.161 0.110 252.4 824
CB-542-E-E001 0.460 93.826 -3.5 0 0 0.526 0.395190V/110V Panel(£% 10| 0.000 0.000 0.0 0.0
CB-540-E-L101 0.000 0.000 0.0 0.0
CB-541-E-V101 -0.526 -0.395 879.9 80.0
CB-542-E-E002 0.460 96.874 -2.4 0 0.333 0.165CB-541-E-V201 -0.333 -0.165 481.1 89.6
CB-542-E-E003 0.460 96.874 -2.4 0 0.236 0.072CB-541-E-V201 -0.236 -0.072 319.8 95.6
CB-542-E-E004 0.460 96.823 -1.9 0 0 0.187 0.140190/110 Panel(d &) 0.000 0.000 0.0 0.0
CB-541-E-V301 -0.187 -0.140  302.4 80.0
0.460 96.823 -1.9 0 0 0.161 0.110CB-541-E-V301 -0.161  -0.110 252.4 824
0.0 1.956 1.384 0 0 MAIN TR. SECONDARY 1.956 1.384 60.4 81.6

CB-542-E-E005
*MAIN TR. PRIMARY

22.900 100.000



Project:  Cold Neutron Source Page: 8
Location: BH2AXIAITA 5.0.00 Date:  05-07-2005
Contract: KAERI SN: KAERI-SKR
Engi : ision: B
ngineer: KIM H K Study Case: LF Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
CNS M=ot & MEHUHAY dFEF =24
[ L [ land Lead finly A
1D kV % Mag. Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
MAIN TR. SECONDARY 6.600 98.876 -0.8 0 0 0 0 CB-531-E-2001 1.953 1.341 209.6 82.4
MAIN TR. PRIMARY -1.953 -1.341 209.6 82.4

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

># Indicates a bus with a load mismatch of more than 0.1 MVA
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Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS-ANALYSIS Config.: Normal

CNS Mot Haf dEolNe MEHXEF 24

v Looths Swuned ege

- [" ] Tl i ladd
[ ) Constant kVA Constant Z Constant | Generic Percent
1D kV  Rated Amp MW Mvar MW Mvar MW Mvar MW Mvar MVA % PF Amp Loading
110V Power (JI0IEE) 0.110 0 0 0 0 0 0 0 0 0 4.3 0.0
110V Power (& &4) 0.110 0 0 0 0 0 0 0 0 0 4.3 0.0
190/110 Panel(¢1 &) 0.110 0 0 0 0 0 0 0 0 0 100.0 0.0
190V/110V Panel(£%2171 0.110 0 0 0 0 0 0 0 0 0 0.0 0.0
220V Power (9t01E2) 0.220 0 0 0 0 0 0 0 0 0 4.3 0.0
220V Power (& &4) 0.220 0 0 0 0 0 0 0 0 0 4.3 0.0
CB-531-E-Z001 6.600 0 0 0 0 0 0 0 0 2.365 82.5 209.7
CB-540-E-L101 0.220 0 0 0 0 0 0 0 0 0 0.0 0.0
CB-540-E-L201 0.220 0 0 0 0 0 0 0 0 0 4.3 0.0
CB-540-E-L301 0.220 0 0 0 0 0 0 0 0 0 62.6 0.0
CB-541-E-V101 0.460 0.322 0.242 0 0 0 0 0 0 1.061 80.0 1418.7
CB-541-E-V201 0.460 0.136 0.084  0.032 0.020 0 0 0 0 0.812 90.7 1051.8
CB-541-E-V301 0.460 0 0 0 0 0 0 0 0 0.428 81.1 554.7
CB-542-E-E001 0.460 0.449  0.337 0.077 0.058 0 0 0 0 0.658 80.0 879.9
CB-542-E-E002 0.460 0.216 0.162 0.116 0.003 0 0 0 0 0.371 89.6 481.1
CB-542-E-E003 0.460 0.081 0.061 0.155 0.011 0 0 0 0 0.247 95.6 319.8
CB-542-E-E004 0.460 0.187 0.140 0 0 0 0 0 0 0.233 80.0 302.4
CB-542-E-E005 0.460 0.124  0.093 0.037 0.018 0 0 0 0 0.195 82.4 252.4
MAIN TR. PRIMARY 22.900 0 0 0 0 0 0 0 0 2.396 81.6 60.4
MAIN TR. SECONDARY 6.600 0 0 0 0 0 0 0 0 2.369 82.4 209.6

* Indicates operating load of a bus exceeds the bus critical limit (% of the Continuous Ampere rating).

# Indicates operating load of a bus exceeds the bus marginal limit ( % of the Continuous Ampere rating).
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Location: BtREXfeiotRA 5.0.0C Date:  05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
CNS M=ot &k AEHAMS MEXFR 24

e

olbsmuy

Tptuner

(/[ ,
Ampacity  Loading Capability Loading (input) Loading (output)
1D Type (Amp) Amp % (MVA) MVA % MVA %
110V Power(Jt0IE &) Transformer 0.200
110V Power(& & &) Transformer 0.200
220V Power(JI0IE &) Transformer 0.200
220V Power(& & 4&l) Transformer 0.200
460/190/110 Panel Transformer 0.015
460/190/110 TR Transformer 0.015
KAERI S/S MAIN TR. Transformer 10.000 2.396 24.0 2.369 23.7
*L/C-T1 Transformer 1.000 1.115 111.5 1.061 106.1
LC-T2 Transformer 2.000 0.827 41.3 0.812 40.6
LC-T3 Transformer 1.000 0.436 43.6 0.428 42.8
Lighring TR #3 Transformer 0.200
Lighting TR #2 Transformer 0.200
Lighting TR. #1 Transformer 0.050

* |ndicates a branch with operating load exceeding the branch capability.
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Filename: CNS—-ANALYSIS Config.: Normal
CNS H =5t H& MH0AMS dEExR 24
Gunsh Lossss Sammagy fapent
au. vt ] ue @ o
__GU/omh  ae-Rtafey ToRmbsfey nw  SERWES .
1D MW Mvar MW Mvar kW kvar From To in Vmag
110V Power(JI0IE &) 96.9 96.9 0.00
110V Power(& & &!) 96.9 96.9 0.00
460/190/110 Panel 96.8 96.8 0.00
460/190/110 TR 93.8 93.8 0.00
220V Power(Jt0IE£&) 96.9 96.9 0.00
220V Power(& & 4l) 96.9 96.9 0.00
INCOMING CABLE -1.950 -1.338 1.953 1.341 3.0 3.3 98.7 98.9 0.22
L/C-T1 0.861 0.709 -0.848 -0.636 12.5 72.4 98.7 93.8 4.83
LC-T2 0.740 0.368  -0.737 -0.341 3.8 26.7  98.7 96.9 1.78
LC-T3 0.349 0.261 -0.347 -0.250 1.9 1.1 98.7 96.8 1.83
Lighting TR. #1 93.8 93.8 0.00
Lighting TR #2 96.9 96.9 0.00
Lighring TR #3 96.8 96.8 0.00
KAERI S/S MAIN TR. 1.956 1.384  -1.953 -1.341 2.8 43.1  100.0 98.9 1.12
24.0 156.5
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Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS-ANALYSIS Config.: Normal

CNS Mot Haf dEolNe MEHXEF 24

St Sammagy fapeit

O W

Bus 100.0 90.0
Cable 100.0 90.0
Reactor 100.0 90.0
Line 100.0 95.0
Transformer 100.0 90.0
Panel 100.0 95.0
Protective Device 100.0 90.0
Generator 100.0 90.0
G Valage
OverVoltage 105.0 102.0
UnderVoltage 93.0 95.0
OverExcited (Q Max. 0.0 0.0

UnderExcited (Q Min 100.0

O
® oymws My e ehisg dhy  Geiim

L/C-T1 Transformer 1.000 MVA 1.061 106.1  OverlLoad

]

o R el o R e e e W

190V/110V Panel(£%J1J1S) Bus 0.110 kV 0.103 93.8 UnderVoltage
CB-540-E-L101 Bus 0.220 kV 0.206 93.8 UnderVoltage
CB-541-E-V101 Bus 0.460 kV 0.432 93.8 UnderVoltage

CB-542-E-E001 Bus 0.460 kv 0.432 93.8 UnderVoltage
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Engineer: KIM H K Study Case: LF Revision: Base
Filename: CNS-ANALYSIS Config.: Normal

CNS Mot Haf dEolNe MEHXEF 24

adddaw or 30w, enmaamoly, 1ot & osliip
M e M sw

Source (Swing Buses): 1.956 1.384 2.396 81.63Lagging
Source (Non-Swing Buses): 0.000 0.000 0.000 100.00Lagging
Total Demand: 1.956 1.384 2.396 81.63Lagging
Total Motor Load: 1.515 1.118 1.883 80.45Lagging
Total Static Load: 0.418 0.109
Apparent Losses: 0.024 0.157
System Mismatch: 0.000 0.000

Number of Iterations: 1



APPENDIX 2. MOTOR STARTING STUDY COMPUTER OUTPUT
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Engineer: KIM H K Study Case: MS Revision: Base
Filename: CNS-ANALYSIS Config.: Normal

2E CNS £H|JF 28 S0l AEfollA 250t & 2 Compressor(300kW) & £

W
Moo e

Prestart Loading Category (1):  Design

Prestart Generation Category (1) :Design

Load Diversity Factor: None
Swing V-Control  Load Total
Number of Buses: 1 0 19 20

XEMR2 XEMR3 Reactor Line/Cable Impedance Tie PD  Total
Number of 13 0 0 1 0 5 19

~o

Synchronou  Power Synchronous Induction

Genenerator Grid Motor Machines Total
Number of 0 1 0 1 2
Method of Solution: Newton—-Raphson

Max. No. of Iterations: 99

Precision of Solution:  0.00010 MW and Mvar

System Freguency: 60 Hz

Unit System: English

Project Filename:  CNS-ANALYSIS

Output Filename: D:WUserWETAP SimulationWETAP-CNSWCNS-KIMWMS-study.MS1
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Revision: Base
Config.: Normal

2= CNS &H[Jt 28 =2l

AEHOIA 25H0F JFE 2 Compressor(300kW) & £

Tolerance

_Adimanis

Transformer Impedance:

Reactor Impedance:

Overload Heater Resistance:

Transmission Line Length:

Cable Length:

Temperature Correction

Transmission Line Resistance:

Cable Resistance:

Apply Individual
Adiustments _ /Global
Yes Individual
Yes Individual
No
No
No
Apply Individual
Adjustments _ /Global
Yes Individual
Yes Individual
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Filename: CNS—-ANALYSIS Config.: Normal
2 E CNS &#HIJt 2& =0 AElolA 25tIt It 2 Compressor(300kW)E £¢
el @ 0"
[ ) u Constant kVA Constant Z Constant | Generic
1D kV Sub-sys % Mag.  Ang. MW Mvar MW Mvar MW Mvar MW Mvar

110V Power (JI0IEE) 0.110 1 96.9 -24

110V Power (A& 4)) 0.110 1 96.9 -24

190/110 Panel(H &) 0.110 1 96.8 -1.9

190V/110V Panel(8%21J18)  0.110 1 93.8 -38.5

220V Power (Jt0IEE&) 0.220 1 96.9 -2.4

220V Power (A& 4) 0.220 1 96.9 -24

CB-531-E-Z001 6.600 1 98.7 -0.9

CB-540-E-L101 0.220 1 93.8 -3.5

CB-540-E-L201 0.220 1 969 -24

CB-540-E-L301 0.220 1 96.8 -1.9

CB-541-E-V101 0.460 1 93.8 -3.5

CB-541-E-V201 0.460 1 96.9 -2.4 0.136 0.084 0.034 0.021

CB-541-E-V301 0.460 1 96.8 -1.9

CB-542-E-E001 0.460 1 93.8 -3.5 0.449 0.337 0.088 0.066

CB-542-E-E002 0.460 1 96.9 -2.4 0.216 0.162 0.124 0.003

CB-542-E-E003 0.460 1 96.9 -24 0.081 0.061 0.165 0.012

CB-542-E-E004 0.460 1 96.8 -1.9 0.187 0.140

CB-542-E-E005 0.460 1 96.8 -1.9 0.124 0.093 0.039 0.019

MAIN TR. PRIMARY 22.900 1 100.0 0.0

MAIN TR. SECONDARY 6.600 1 98.9 -0.8

Total Number of Buses: 20 1.192 0.877 0.450 0.121 0.000 0.000 0.000 0.000

Chomtmie wip b
1D kV Type Sub-sys % Mag. Angle MW Mvar % PF Max Min
MAIN TR. PRIMARY 22.900 Swing 1 100.0 0.0
0.000 0.000
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Config.: Normal

2= CNS &H[Jt 28 =2l

AEHOIA 25H0F JFE 2 Compressor(300kW)E &

ol
=

_ Uitk

D

#/Phase

O o7 Smon 10002 per Copdishar (D) arpar P iesd

X Y

INCOMING CABLE

Length
Adj. (ft) % Tol.
984.3 0.

Line / Cable resistances are listed at the specified temperatures

0

0.03840 0.0000404
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Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: MS Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
2E CNS £H|JF 28 S0l AEfollA 250t & 2 Compressor(300kW) & £

Siinding Tupafommer hpat Dala.
s nivs gh_;mm#

D MVA Prim. kV  Sec. kV % Z X/R + 5% -5% % Tol Prim. % Z Type Angle
110V Power(Jt0IE &) 0.200  0.460 0.110 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
110V Power(& & 4!) 0.200  0.460 0.110 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
220V Power(Jt0IEE) 0.200  0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
220V Power(& & &) 0.200  0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seq. 0.0
460/190/110 Panel 0.015  0.460 0.110 2.30 1.13 0 0 0 0 0 2.3000 Std Pos. Seq. 0.0
460/190/110 TR 0.015  0.460 0.110 7.75 2.47 0 0 0 0 0 7.7500 Std Pos. Seq. 0.0
KAERI S/S MAIN TR. 10.000 22.900  6.600 7.00 15.50 0 0 7.5 0 0 7.5250 Std Pos. Seq. 0.0
L/C-T1 1.000  6.600  0.460 5.75 5.79 0 0 0 0 0 5.7500 Std Pos. Seq. 0.0
LC-T2 1.500  6.600  0.460 5.75 7.10 0 0 0 0 0 5.7500 Std Pos. Seq. 0.0
LC-T3 1.000  6.600  0.460 5.75 5.79 0 0 0 0 0 5.7500 Std Pos. Seq. 0.0
Lighring TR #3 0.200  0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
Lighting TR #2 0.200  0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
Lighting TR. #1 0.050  0.460  0.220 7.75 2.47 0 0 0 0 0 7.7500 Std Pos. Seq. 0.0
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2= CNS 2Dt 28 &

ol
2!

AEHOIA 25H0F JFE 2 Compressor(300kW) & £

B

Gunch Copmestions

Cenion®  Swmsstus et 10l

1D Type From Bus To Bus R X Z Y

110V Power(Jt0IE &) 2W XFMR CB-541-E-V201 110V Power (Jt0IE &) 499.46 2347.45 2400.00

110V Power(&l & &) 2W XFMR CB-541-E-V201 110V Power (A& &) 499.46 2347.45 2400.00

220V Power(Jt0IEE) 2W XFMR CB-541-E-V201 220V Power (Jt0IE &) 499.46 2347.45 2400.00

220V Power(& &A1) 2W XFMR CB-541-E-V201 220V Power (A& 4l) 499.46 2347.45 2400.00
460/190/110 Panel 2W XFMR CB-542-E-E004 190/110 Panel(¢1 2 &) 10161.66 11482.67 15333.33
460/190/110 TR 2W XFMR CB-542-E-E001 190V/110V Panel(£%210I 19388.93 47890.64 51666.67

KAERI S/S MAIN TR. 2W XFMR MAIN TR. PRIMARY MAIN TR. SECONDARY 4.84 75.09 75.25
L/C-T1 2W XFMR CB-531-E-Z001 CB-541-E-V101 97.86  566.61 575.00
LC-T2 2W XFMR CB-531-E-Z001 CB-541-E-V201 53.46  379.59  383.33
LC-T3 2W XFMR CB-531-E-Z001 CB-541-E-V301 97.86  566.61 575.00
Lighring TR #3 2W XFMR CB-541-E-V301 CB-540-E-L301 499.46 2347.45 2400.00
Lighting TR #2 2W XFMR CB-541-E-V201 CB-540-E-L201 499.46 2347.45 2400.00
Lighting TR. #1 2W XFMR CB-542-E-E001 CB-540-E-L101 5816.68 14367.19 15500.00
INCOMING CABLE Cable MAIN TR. SECONDARY CB-531-E-Z001 5.25 8.68 10.14 0.0017315
ACB (V104) Tie Breakr CB-541-E-V101 CB-542-E-E001

ACB (V203) Tie Breakr CB-541-E-V201 CB-542-E-E002

ACB (V204) Tie Breakr CB-541-E-V201 CB-542-E-E003

ACB(V303) Tie Breakr CB-541-E-V301 CB-542-E-E004

ACB(V304) Tie Breakr CB-541-E-V301 CB-542-E-E005
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ol
=

bt sy

FROM KAERI S/S

Utility MAIN TR. PRIMARY

1000.000 22.900

Total Connected Machines (=0 ):

* Indicates the reactance used for machine represent

99.50  99.50
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2E CNS £H|JF 28 Z0ol AefollA 250t JHE 2 Compressor(300kW) & £¢

el
ey - \oshnd-Muln Aosel T Ben

1D Type Qty Connected Bus ID HP/KW kV RPM FLA % PF % Eff % LRC % PF No Load Full Load
Air Compressor(dSI1) Ind. 1 CB-541-E-V101 300.0 0.460 1800 505.5  80.0 93.1 600.00 20.06 0.00 0.00
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Filename: CNS-ANALYSIS Config.: Normal

2E CNS £H|JF 28 S0l AEfollA 250t & 2 Compressor(300kW) & £

D
e wiading I oty owioton

Name Time 1D Type Action Category Start  Final Begin End MW Mvar MW Mvar

start 0.00@ir Compressor(#sI|) Ind. Motor Start Normal 100.0 100.0 0.00 0.00
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Filename: CNS-ANALYSIS Config.: Normal
2E CNS £HI0t 28 Sl AEi0lA 250t It 2 Compressor(300kW)E £¢
0D MOW SEFOIT @ T=00N0-
[ hllasa [ lend Ladd fads b
1D kV % Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
110V Power (JI0IE &) 0.1 10%8 -2.3 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
110V Power (& & 4&!) 0.110 97.158 -2.3 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
190/110 Panel(¥ 2 &) 0.110 97.109 -1.8 0 0 0 0 CB-542-E-E004 0.000 0.000 0.0 0.0
190V/110V Panel(®27121  0.110 96.012 -2.3 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
220V Power (JI0IE&) 0.220 97.158 -2.3 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
220V Power (A& &) 0.220 97.158 -2.3 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-531-E-2001 6.600 98.935 -0.7 0 0 0 0 MAIN TR. SECONDARY -1.626 -1.054 171.3 83.9
CB-541-E-V101 0.535 0.424 60.3 78.3
CB-541-E-V201 0.742 0.368 73.2 89.6
CB-541-E-V301 0.349 0.261 38.6 80.1
CB-540-E-L101 0.220 96.012 -2.3 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
CB-540-E-L201 0.220 97.158 -2.3 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-540-E-L301 0.220 97.109 -1.8 0] 0 0 0 CB-541-E-V301 0.000 0.000 0.0 0.0
CB-541-E-V101 0.460 96.012 -2.3 0 0 0 0 CB-531-E-Z001 -0.530 -0.397 865.8 80.0
CB-542-E-E001 0.530 0.397 865.8 80.0
CB-541-E-V201 0.460 97.158 -2.3 0 0 0.168 0.104110V Power (JI0IEE) 0.000 0.000 0.0 0.0
110V Power (& & &) 0.000 0.000 0.0 0.0
220V Power (Jt0IE &) 0.000 0.000 0.0 0.0
220V Power (A& 4l) 0.000 0.000 0.0 0.0
CB-531-E-Z001 -0.738 -0.341 1050.9 90.8
CB-540-E-L201 0.000 0.000 0.0 0.0
CB-542-E-E002 0.333 0.165 480.5 89.6
CB-542-E-E003 0.237 0.072 320.0 95.7
CB-541-E-V301 0.460 97.109 -1.8 0 0 0 0 CB-531-E-Z001 -0.347 -0.250 553.4 81.1
CB-540-E-L301 0.000 0.000 0.0 0.0
CB-542-E-E004 0.187 0.140 301.5 80.0
CB-542-E-E005 0.161 0.110 252.0 82.5
CB-542-E-E001 0.460 96.012 -2.3 0 0 0.530 0.397190V/110V Panel(££212] 0.000 0.000 0.0 0.0
CB-540-E-L101 0.000 0.000 0.0 0.0
CB-541-E-V101 -0.530 -0.397 865.8 80.0
CB-542-E-E002 0.460 97.158 -2.3 0 0 0.333 0.165CB-541-E-V201 -0.333 -0.165 480.5 89.6
CB-542-E-E003 0.460 97.158 -2.3 0 0 0.237 0.072CB-541-E-V201 -0.237 -0.072 320.0 95.7
CB-542-E-E004 0.460 97.109 -1.8 0 0 0.187 0.140190/110 Panel(¢1 ) 0.000 0.000 0.0 0.0
CB-541-E-V301 -0.187 -0.140 301.5 80.0
CB-542-E-E005 0.460 97.109 -1.8 0 0 0.161 0.110CB-541-E-V301 -0.161  -0.110 252.0 82.5
*MAIN TR. PRIMARY 22.900100.000 0.0 0 0 0 0 MAIN TR. SECONDARY 1.630 1.084 49.4 83.3
FROM KAERI S/S -1.630 -1.084 49.4 83.3
MAIN TR. SECONDARY 6.600 99.114 -0.7 0 0 0 0 CB-531-E-Z001 1.628 1.055 171.2 83.9
MAIN TR. PRIMARY -1.628 -1.055 171.2 83.9
*FROM KAERI S/S 22.900100.124 0.1 1.630 1.088 0 0 MAIN TR. PRIMARY 1.630 1.088 49.4 83.2
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* Indicates a voltage regulated bus ( voltage controlled or swing type machine connecte
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2E CNS £HI0t 28 Sl AEi0lA 250t It 2 Compressor(300kW)E £¢
0D MOW SEFOIT @ T8N
[ hllasa [ lend Ladd fads b
1D kV % Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
110V Power (JI0IE &) 0.1 10%6 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
110V Power (& & 4&!) 0.110 95.186 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
190/110 Panel(¥ 2 &) 0.110 95.129 -1.9 0 0 0 0 CB-542-E-E004 0.000 0.000 0.0 0.0
190V/110V Panel(®271J1  0.110 82.272 -2.8 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
220V Power (JI0IE&) 0.220 95.186 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
220V Power (A& &) 0.220 95.186 -2.4 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-531-E-2001 6.600 96.988 -0.8 0 0 0 0 MAIN TR. SECONDARY -1.981 -3.000 324.2 551
CB-541-E-V101 0.903 2.372 228.9 35.6
CB-541-E-V201 0.730 0.367 73.7 89.3
CB-541-E-V301 0.348 0.261 39.2 80.0
CB-540-E-L101 0.220 82.272 -2.8 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
CB-540-E-L201 0.220 95.186 -2.4 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-540-E-L301 0.220 95.129 -1.9 0] 0 0 0 CB-541-E-V301 0.000 0.000 0.0 0.0
CB-541-E-V101 0.460 82.272 -2.8 0 0 0.328 1.602CB-531-E-2001 -0.836 -1.984 3284.2 38.9
CB-542-E-E001 0.508 0.381 969.4 80.0
CB-541-E-V201 0.460 95.186 -2.4 0 0 0.167 0.103110V Power (JI0IEE) 0.000 0.000 0.0 0.0
110V Power (& & &) 0.000 0.000 0.0 0.0
220V Power (Jt0IE &) 0.000 0.000 0.0 0.0
220V Power (A& 4l) 0.000 0.000 0.0 0.0
CB-531-E-Z001 -0.726  -0.340 1057.3 90.6
CB-540-E-L201 0.000 0.000 0.0 0.0
CB-542-E-E002 0.329 0.165 484.8 89.4
CB-542-E-E003 0.231 0.072 318.6 95.5
CB-541-E-V301 0.460 95.129 -1.9 0 0 0 0 CB-531-E-Z001 -0.346 -0.250 562.7 81.1
CB-540-E-L301 0.000 0.000 0.0 0.0
CB-542-E-E004 0.187 0.140 307.8 80.0
CB-542-E-E005 0.159 0.110 2551 82.4
CB-542-E-E001 0.460 82.272 -2.8 0 0 0.508 0.381190V/110V Panel(££212] 0.000 0.000 0.0 0.0
CB-540-E-L101 0.000 0.000 0.0 0.0
CB-541-E-V101 -0.508 -0.381 969.4 80.0
CB-542-E-E002 0.460 95.186 -2.4 0 0 0.329 0.165CB-541-E-V201 -0.329 -0.165 484.8 89.4
CB-542-E-E003 0.460 95.186 -2.4 0 0 0.231 0.072CB-541-E-V201 -0.231  -0.072 318.6 95.5
CB-542-E-E004 0.460 95.129 -1.9 0 0 0.187 0.140190/110 Panel(¢1 ) 0.000 0.000 0.0 0.0
CB-541-E-V301 -0.187 -0.140 307.8 80.0
CB-542-E-E005 0.460 95.129 -1.9 0 0 0.159 0.110CB-541-E-V301 -0.159 -0.110 255.1 82.4
*MAIN TR. PRIMARY 22.900 99.794 0.0 0 0 0 0 MAIN TR. SECONDARY 1.995 3.113 93.4 54.0
FROM KAERI S/S -1.995 -3.113 93.4 54.0
MAIN TR. SECONDARY 6.600 97.364 -0.8 0 0 0 0 CB-531-E-Z001 1.988 3.010 324.1 551
MAIN TR. PRIMARY -1.988 -3.010 324.1 551
*FROM KAERI S/S 22.900100.124 0.1 1.996 3.127 0 0 MAIN TR. PRIMARY 1.996 3.127 93.4 53.8
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2E CNS £H|JF 28 S0l AEfollA 250t & 2 Compressor(300kW) & £

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



Project:  Cold Neutron Source Page: 14
Location: =X HAA 5.0.00 Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: MS Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
2E CNS £HI0t 28 Sl AEi0lA 250t It 2 Compressor(300kW)E £¢
0D MO SEFOIT @ ToBANe
[ hllasa [ lend Ladd fads b
1D kV % Ang. MW Mvar MW Mvar 1D MW Mvar Amp % PF % Tap
110V Power (JI0IE &) 0.1 10%0 -2.5 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
110V Power (& & 4&!) 0.110 96.840 -2.5 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
190/110 Panel(¥ 2 &) 0.110 96.789 -1.9 0 0 0 0 CB-542-E-E004 0.000 0.000 0.0 0.0
190V/110V Panel(£7121  0.110 93.791 -3.5 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
220V Power (JI0IE&) 0.220 96.840 -2.5 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
220V Power (A& &) 0.220 96.840 -2.5 0 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-531-E-2001 6.600 98.621 -0.9 0 0 0 0 MAIN TR. SECONDARY -1.950 -1.338 209.8 82.5
CB-541-E-V101 0.861 0.709 98.9 77.2
CB-541-E-V201 0.740 0.368 73.3 89.5
CB-541-E-V301 0.349 0.261 38.7 80.1
CB-540-E-L101 0.220 93.791 -3.5 0 0 0 0 CB-542-E-E001 0.000 0.000 0.0 0.0
CB-540-E-L201 0.220 96.840 -2.5 0 0 0 CB-541-E-V201 0.000 0.000 0.0 0.0
CB-540-E-L301 0.220 96.789 -1.9 0] 0 0 0 CB-541-E-V301 0.000 0.000 0.0 0.0
CB-541-E-V101 0.460 93.791 -3.5 0 0 0.322 0.242CB-531-E-2001 -0.848 -0.636 1419.1 80.0
CB-542-E-E001 0.526 0.395 880.1 80.0
CB-541-E-V201 0.460 96.840 -2.5 0 0 0.168 0.104110V Power (JI0IEE) 0.000 0.000 0.0 0.0
110V Power (& & &) 0.000 0.000 0.0 0.0
220V Power (Jt0IE &) 0.000 0.000 0.0 0.0
220V Power (A& 4l) 0.000 0.000 0.0 0.0
CB-531-E-Z001 -0.736 -0.341 1051.9 90.7
CB-540-E-L201 0.000 0.000 0.0 0.0
CB-542-E-E002 0.333 0.165 481.2 89.6
CB-542-E-E003 0.236 0.072 319.8 95.6
CB-541-E-V301 0.460 96.789 -1.9 0 0 0 0 CB-531-E-Z001 -0.347 -0.250 554.9 81.1
CB-540-E-L301 0.000 0.000 0.0 0.0
CB-542-E-E004 0.187 0.140 302.5 80.0
CB-542-E-E005 0.161 0.110 2525 82.4
CB-542-E-E001 0.460 93.791 -3.5 0 0 0.526 0.395190V/110V Panel(£212] 0.000 0.000 0.0 0.0
CB-540-E-L101 0.000 0.000 0.0 0.0
CB-541-E-V101 -0.526 -0.395 880.1 80.0
CB-542-E-E002 0.460 96.840 -2.5 0 0 0.333 0.165CB-541-E-V201 -0.333 -0.165 481.2 89.6
CB-542-E-E003 0.460 96.840 -2.5 0 0 0.236 0.072CB-541-E-V201 -0.236 -0.072 319.8 95.6
CB-542-E-E004 0.460 96.789 -1.9 0 0 0.187 0.140190/110 Panel(¢1 ) 0.000 0.000 0.0 0.0
CB-541-E-V301 -0.187 -0.140 302.5 80.0
CB-542-E-E005 0.460 96.789 -1.9 0 0 0.161 0.110CB-541-E-V301 -0.161  -0.110 2525 82.4
*MAIN TR. PRIMARY 22.900 99.967 0.0 0 0 0 0 MAIN TR. SECONDARY 1.956 1.384 60.4 81.6
FROM KAERI S/S -1.956 -1.384 60.4 81.6
MAIN TR. SECONDARY 6.600 98.842 -0.8 0 0 0 0 CB-531-E-Z001 1.953 1.341 209.7 82.4
MAIN TR. PRIMARY -1.953 -1.341 209.7 82.4
*FROM KAERI S/S 22.900100.124 0.1 1.956 1.390 0 0 MAIN TR. PRIMARY 1.956 1.390 60.4 81.5
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* Indicates a voltage regulated bus ( voltage controlled or swing type machine connecte
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Location: SIS AHAA 5.0.00 Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: MS Revision: Base
Filename: CNS-ANALYSIS Config.: Normal

2E CNS £H|JF 28 S0l AEfollA 250t & 2 Compressor(300kW) & £

o W

MOV Terminal Voltage £80.00 (Vmtr, rate)
Motor Terminal Voltage £80.00 (Vmtr, rate)
Failed to Start, Slip Kept 35.00
st St
Generator Rating 100.00 0.00
Engine Continuous Rating 100.00 0.00
Engine Peak Rating 100.00 0.00
Exciter Peak Rating 100.00 0.00
Cothacs W
Startina Motor Bus VBus £ 80.00 .00
Grid/Generator Bus VBus £ 92.00 0.00
HV Bus, kV 2 10.00 VBus £ 90.00 0.00
MV Bus, 10.00 > kV > 1.00 VBus £ 90.00 0.00
LV Bus, kV £ 1.00 VBus £ 90.00 0.00

Ot fupest
» Syl Mk Cniin ANgik U0 CGhEby WEh Thuh CmEw

190V/110V Panel(£7121S) LV Bus Bus Voltage Under Voltage 0.110 kV 0.090 82.3 0.000 0.000
CB-540-E-L101 LV Bus Bus Voltage Under Voltage 0.220 kV 0.181 82.3 0.000 0.000
CB-541-E-V101 LV Bus Bus Voltage Under Voltage 0.460 KV 0.378 82.3 0.000 0.000

CB-542-E-E001 LV Bus Bus Voltage Under Voltage 0.460 kv 0.378 82.3 0.000 0.000
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) _ 5.0.0C

Location: =X HAA Date: 05-07-2005

Contract: KAERI SN: KAERI-SKR

Engineer: KIM H K Study Case: MS Revision: Base

Filename: CNS-ANALYSIS Config.: Normal

S E CNS &#HIJt 2& S AEf0lA 25t Ot 2 Compressor(300kW)E £¢
- Current % Terﬂmal Voltage % Bus Current % Terminal Voltage % Bus
@) (:FLA) Kkvb-Load—kvb-Bus Voltage KW kvar (% FLA) Kvb-toae—kVb-Bus Voltage kW kvar
o 49363 8227 8227 8227 32810 1602.42 QD 106.62  93.79  93.79  93.79 32220 241.65
“ 106.62  93.79  93.79  93.79 32220 241.65 * 106.62  93.79  93.79  93.79 32220 241.65
o 106.62 9379 9379  93.79 32220 241.65 106.62  93.79 9379  93.79 322.20 241.65
106.62 9379 9379  93.79 32220 241.65 m 106.62 9379 9379 9379 32220 241.65
om 106.62 9379 9379 9379 32220 24165 QY 106.62 9379 9379  93.79 32220 241.65
on 106.62 9379 9379 9379 32220 24165 (D 106.62  93.79  93.79  93.79 32220 241.65
“ 106.62 9379 9379  93.79 32220 241.65 * 106.62  93.79 9379  93.79 32220 241.65
o 106.62  93.79 9379 9379 32220 24165 Q9 106.62  93.79  93.79  93.79 322.20 241.65
o 106.62 9379 9379  93.79 32220 241.65 “ 106.62 9379 9379 9379 32220 241.65
o 106.62 9379 9379 9379 32220 24165 QU9 106.62 9379 9379 9379 32220 241.65
.b 106.62 9379  93.79  93.79 322.20 241.65 .. 106.62  93.79 93.79 93.79 322.20 241.65
“ 106.62 9379  93.79 93.79 322.20 241.65 “ 106.62  93.79  93.79 93.79 322.20 241.65
Qb 106.62 9379 93.79 9379 32220 24165 (D 106.62  93.79  93.79 93.79 322.20 241.65
o 106.62 9379 9379 9379 32220 241.65 * 106.62  93.79 9379  93.79 322.20 241.65
o 106.62 9379 9379  93.79 32220 241.65 * 106.62 9379 9379 9379 32220 241.65
o 106.62 9379 9379 9379 32220 24165 QM 106.62 9379  93.79  93.79 32220 241.65
“ 106.62 9379 93.79 9379 32220 241.65 Q9 106.62 9379 9379 93.79 32220 241.65
o 106.62 9379 9379  93.79 32220 241.65 (] 106.62  93.79 9379  93.79 32220 241.65
() 106.62 9379 9379  93.79 32220 241.65 “ 106.62  93.79 9379  93.79 322.20 241.65
o 106.62 9379 9379 9379 32220 24165 @F® 106.62 9379 9379 9379 32220 241.65
o 106.62 9379 9379 9379 32220 24165 QU 106.62 9379 9379 93.79 32220 241.65
“ 106.62 9379  93.79 93.79 322.20 241.65 106.62  93.79  93.79 93.79 322.20 241.65
o 106.62 9379  93.79 93.79 32220 241.65 106.62 9379  93.79 93.79 32220 241.65
o 106.62  93.79  93.79 93.79 322.20 241.65 106.62  93.79  93.79 93.79 322.20 241.65
o 106.62 9379 9379  93.79 32220 241.65 * 106.62  93.79 9379  93.79 322.20 241.65
0 106.62 9379 9379  93.79 32220 241.65 “= 106.62 9379 9379 9379 32220 241.65
“ 106.62 9379 9379 9379 32220 241.65 i’ 106.62 9379 9379 9379 32220 241.65
e 106.62  93.79 9379  93.79 32220 241.65 w 106.62  93.79 9379  93.79 32220 241.65
Y 106.62  93.79 9379  93.79 32220 241.65 m 106.62  93.79 9379  93.79 32220 241.65
9 106.62 9379  93.79  93.79 322.20 241.65 199 106.62  93.79 9379  93.79 322.20 241.65
4 106.62 9379 9379  93.79 32220 241.65 “» 106.62 9379 9379 93.79 322.20 241.65
“ 106.62 9379 9379  93.79 32220 241.65 i’ 106.62 9379 9379 9379 32220 241.65
u» 106.62 9379 9379 9379 32220 241.65 o 106.62 9379 9379 9379 32220 241.65
YW 10662 9379 9379 9379 32220 24165 “ 106.62 9379  93.79  93.79 322.20 241.65
i 106.62  93.79 9379  93.79 322.20 241.65 ) 106.62  93.79  93.79  93.79 322.20 241.65
ﬁb 106.62 9379 9379  93.79 322.20 241.65 1‘ 106.62  93.79  93.79  93.79 322.20 241.65
* 106.62  93.79  93.79  93.79 322.20 241.65 * 106.62  93.79  93.79 93.79 322.20 241.65
‘b 106.62 9379 9379 9379 32220 241.65 lP 106.62 9379 9379 9379 32220 241.65
L] 106.62 9379 9379  93.79 32220 241.65
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. 5.0.0C

Location: =X HAA Date: 05-07-2005

Contract: KAERI SN: KAERI-SKR

Engineer: KIM H K Study Case: MS Revision: Base

Filename: CNS-ANALYSIS Config.: Normal

S E CNS &#HIJt 2& S AEf0lA 25t Ot 2 Compressor(300kW)E £¢

Current % Terﬂmal Voltage % Bus Current % Terminal Voltage % Bus
(% FLA) &Vb-teoad—kWb-Bus Voltage kW kvar (% FLA) kVb-oad—kVo-Bus Voltage kW kvar

ue 106.62 9379 9379  93.79 32220 241.65 P 106.62 9379 9379  93.79 32220 241.65
1! ) 106.62 9379 9379  93.79 32220 241.65 v 106.62 9379 9379 9379 32220 241.65
YW 10662 9379 9379 93.79 32220 24165 “ 106.62 9379  93.79  93.79 322.20 241.65
v 106.62  93.79  93.79  93.79 322.20 241.65 Y 106.62  93.79 9379  93.79 322.20 241.65
19 106.62 9379 9379  93.79 322.20 241.65 1 106.62 9379 9379  93.79 322.20 241.65
“ 106.62 9379 9379  93.79 322.20 241.65 10 106.62 9379 9379  93.79 32220 241.65
1 106.62 9379 9379  93.79 32220 241.65 14 106.62 9379 9379 9379 32220 241.65
W 10662 9379 9379 93.79 322.20 24165 “ 106.62  93.79  93.79  93.79 322.20 241.65
e 106.62  93.79  93.79  93.79 32220 241.65 e 106.62  93.79 9379  93.79 32220 241.65
1) 106.62  93.79  93.79  93.79 32220 241.65 “ 106.62  93.79  93.79  93.79 32220 241.65
“ 106.62 9379 9379  93.79 322.20 241.65 0 106.62 9379 9379  93.79 32220 241.65
ﬁ‘ 106.62 9379 9379 9379 32220 24165 SN 106.62 9379 9379  93.79 32220 241.65
F ) 106.62 9379 9379 9379 322.20 241.65 * 106.62 9379 9379 9379 32220 241.65
[ ) 106.62 9379 9379 9379 32220 24165 MM 106.62  93.79 9379  93.79 32220 241.65
2350 106.62  93.79 9379 9379 32220 24165 4 106.62 9379 9379  93.79 32220 241.65
“ 106.62  93.79 9379 9379 32220 24165 S 106.62 9379 9379  93.79 32220 241.65
290 106.62 9379 93.79 9379 32220 24165 B9 106.62 9379 9379  93.79 32220 241.65
) 106.62 9379 9379  93.79 32220 241.65 “ 106.62 9379  93.79  93.79 32220 241.65
8n 106.62 9379 9379 9379 32220 24165 M 106.62 9379 9379 93.79 32220 241.65
280 106.62 9379 9379 9379 32220 24165 SR 106.62  93.79 9379  93.79 32220 241.65
‘ 106.62 9379 93.79 9379 32220 24165 S 106.62  93.79  93.79  93.79 322.20 241.65
290 106.62 9379 9379  93.79 322.20 241.65 .b 106.62 9379 9379  93.79 32220 241.65
* 106.62 9379 93.79 93.79 322.20 241.65 .“ 106.62 9379 93.79 93.79 322.20 241.65
lb 106.62 9379 93.79 93.79 322.20 241.65 lb 106.62 9379  93.79 93.79 322.20 241.65
[ ) 106.62 9379 9379  93.79 32220 241.65 p 106.62  93.79 9379 9379 32220 241.65
* 106.62  93.79  93.79  93.79 32220 241.65 ” 106.62  93.79  93.79  93.79 32220 241.65
A 106.62 9379 9379 9379 32220 24165 M 106.62  93.79  93.79  93.79 322.20 241.65
M 106.62 9379 9379  93.79 32220 241.65 “ 106.62 9379 9379  93.79 32220 241.65
M0 106.62 93.79 9379 9379 32220 24165 MR 106.62 9379 9379 9379 32220 241.65
2990 106.62 9379 9379 9379 32220 24165 G 106.62 9379 9379 9379 32220 241.65
“ 106.62 9379  93.79 93.79 322.20 241.65 106.62 9379  93.79 93.79 322.20 241.65
106.62 9379  93.79 93.79 322.20 241.65 106.62 9379  93.79 93.79 322.20 241.65
[ ) 106.62 9379  93.79  93.79 32220 241.65 “ 106.62 9379 9379  93.79 322.20 241.65
M 106.62 9379 9379 9379 32220 24165 SMI® 106.62 9379 9379  93.79 32220 241.65
“ 106.62 9379 9379  93.79 32220 241.65 * 106.62 9379 9379 9379 32220 241.65
“ 106.62 9379 9379  93.79 32220 241.65 * 106.62 9379 9379  93.79 32220 241.65
* 106.62 9379 9379 9379 32220 24165 Q9 106.62  93.79 9379  93.79 32220 241.65
o 106.62  93.79  93.79  93.79 322.20 241.65 * 106.62  93.79 9379  93.79 322.20 241.65
M 106.62 9379 93.79 9379 32220 241.65 QM 106.62 9379 9379  93.79 32220 241.65
2909 106.62  93.79 93.79 9379 32220 241.65 ‘G 106.62 9379 9379  93.79 32220 241.65
“ 106.62 9379 93.79 93.79 322.20 241.65
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Location: =X HAA °.0.0€ Date: 05-07-2005

Contract: KAERI SN: KAERI-SKR

Engineer: KIM H K Study Case: MS Revision: Base

Filename: CNS-ANALYSIS Config.: Normal

S E CNS &#HIJt 2& S AEf0lA 25t Ot 2 Compressor(300kW)E £¢
WW
a Current % Terminal Voltage % Bus = Current % Terminal Voltage % Bus

(% FLA) kVb-toad—kVbo-Bus Voltage kW kvar (% FLA) kVb-oad—kVo-Bus Voltage kW kvar

o 106.62  93.79 93.79 9379 32220 241.65 ‘GG 106.62  93.79  93.79 9379 322.20 241.65
N 106.62 9379 93.79 9379 32220 241.65 ‘G 106.62  93.79  93.79 9379 322.20 241.65
“ 106.62  93.79  93.79 9379 322.20 241.65 106.62  93.79  93.79 9379 322.20 241.65
o 106.62 9379  93.79  93.79 322.20 241.65 : 106.62 9379  93.79 93.79 322.20 241.65
A 106.62  93.79  93.79 93.79 322.20 241.65 * 106.62  93.79  93.79 93.79 322.20 241.65
MM 106.62  93.79 93.79 9379 32220 241.65 QM 106.62  93.79  93.79 9379 322.20 241.65
.b 106.62  93.79  93.79 9379 322.20 241.65 * 106.62  93.79  93.79 9379 322.20 241.65
“ 106.62 9379  93.79 9379 322.20 241.65 106.62  93.79  93.79 9379 322.20 241.65
* 106.62  93.79  93.79 9379 322.20 241.65 106.62 9379  93.79 93.79 322.20 241.65
A 106.62 9379  93.79 93.79 322.20 241.65 * 106.62  93.79  93.79 93.79 322.20 241.65
an 106.62  93.79  93.79  93.79 322.20 241.65 ‘” 106.62  93.79  93.79 9379 322.20 241.65
o 106.62 9379 9379 9379 32220 24165 QD 106.62  93.79  93.79  93.79 322.20 241.65
“ 106.62 9379 9379 9379 32220 24165 QD 106.62  93.79 93.79 9379 322.20 241.65
o 106.62 9379 9379 9379 32220 241.65 N 106.62  93.79  93.79 9379 322.20 241.65
o 106.62 9379  93.79  93.79 322.20 241.65 “ 106.62 9379  93.79  93.79 322.20 241.65
A 106.62  93.79  93.79 93.79 322.20 241.65 ” 106.62  93.79  93.79 93.79 322.20 241.65
] 106.62 9379 93.79 9379 32220 241.65 M 106.62  93.79  93.79  93.79 322.20 241.65
“ 106.62 93.79 93.79 9379 32220 241.65 S 106.62  93.79  93.79  93.79 322.20 241.65
o 106.62  93.79  93.79 9379 322.20 241.65 “ 106.62  93.79  93.79 9379 322.20 241.65
* 106.62  93.79  93.79 9379 322.20 241.65 “ 106.62  93.79  93.79 9379 322.20 241.65
* 106.62 9379  93.79 93.79 322.20 241.65 ‘ 106.62 9379  93.79 93.79 322.20 241.65
‘. 106.62  93.79  93.79 93.79 322.20 241.65 ‘. 106.62  93.79  93.79 93.79 322.20 241.65
“ 106.62  93.79  93.79  93.79 322.20 241.65 4. 106.62  93.79  93.79  93.79 322.20 241.65
4- 106.62  93.79  93.79 9379 322.20 241.65 4' 106.62  93.79  93.79 9379 322.20 241.65
“ 106.62  93.79  93.79 9379 322.20 241.65 “ 106.62  93.79  93.79 9379 322.20 241.65
“ 106.62  93.79  93.79 9379 322.20 241.65 “ 106.62 9379  93.79 93.79 322.20 241.65
“ 106.62  93.79  93.79 93.79 322.20 241.65 h 106.62  93.79  93.79 93.79 322.20 241.65
“ 106.62  93.79  93.79 93.79 322.20 241.65 b 106.62  93.79  93.79 93.79 322.20 241.65
“ 106.62  93.79  93.79  93.79 322.20 241.65 4. 106.62  93.79  93.79  93.79 322.20 241.65
4- 106.62  93.79  93.79 9379 322.20 241.65 “ 106.62  93.79  93.79 9379 322.20 241.65
b 106.62  93.79  93.79 9379 322.20 241.65 h 106.62  93.79  93.79 9379 322.20 241.65
“ 106.62 9379  93.79 93.79 322.20 241.65 “ 106.62 9379  93.79 93.79 322.20 241.65
“ 106.62  93.79  93.79 93.79 322.20 241.65 “ 106.62  93.79  93.79 93.79 322.20 241.65
“ 106.62  93.79  93.79  93.79 322.20 241.65 106.62  93.79  93.79  93.79 322.20 241.65
h 106.62  93.79  93.79 9379 322.20 241.65 106.62  93.79  93.79  93.79 322.20 241.65
h 106.62  93.79  93.79 9379 322.20 241.65 106.62  93.79  93.79 9379 322.20 241.65
“ 106.62  93.79  93.79 9379 322.20 241.65 106.62  93.79  93.79 9379 322.20 241.65
“ 106.62 9379  93.79  93.79 322.20 241.65 “ 106.62 9379  93.79 93.79 322.20 241.65
‘. 106.62  93.79  93.79 93.79 322.20 241.65 4. 106.62  93.79  93.79 93.79 322.20 241.65
4- 106.62  93.79  93.79  93.79 322.20 241.65 “ 106.62  93.79  93.79 9379 322.20 241.65
4' 106.62  93.79  93.79 9379 322.20 241.65
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2E CNS &H|Jt 2& S0l AefolA 258t )tE 2 Compressor(300kW)E &

E ol
=

% Terﬂmal Voltage

% Terminal Voltage

a Current % Bus = Current % Bus
(% FLA) &Vb-teoad—kWb-Bus Voltage kW kvar (% FLA) kVb-oad—kVo-Bus Voltage kW kvar

“ 106.62 93.79 93.79  93.79 322.20 241.65 “ 106.62 93.79 93.79  93.79 322.20 241.65
h 106.62 93.79 93.79  93.79 322.20 241.65 “ 106.62 93.79 93.79  93.79 322.20 241.65
“ 106.62 93.79 93.79  93.79 322.20 241.65 b 106.62 93.79 93.79  93.79 322.20 241.65
“ 106.62 93.79 93.79  93.79 322.20 241.65 “ 106.62 93.79 93.79  93.79 322.20 241.65
“ 106.62 93.79 93.79  93.79 322.20 241.65 h 106.62 93.79 93.79  93.79 322.20 241.65
“ 106.62 93.79 93.79  93.79 322.20 241.65 0 106.62 93.79 93.79  93.79 322.20 241.65

FApSVRRSIS

i

f

Current % Terminal ” Current % Terminal
a (% FLA) Voltage MW Mvar MVA % PF ” (% FLA) Voltage MW Mvar MVA % PF
o 371 99.79 1.995 3.113  3.697 53.96 o 240 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 * 2.40  99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 (1) 240 99.97 1.956 1.384 2.396 81.62
(T ) 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
| 2.40 99.97 1.956 1.384 2.396 81.62 o 240 99.97  1.956 1.384 2.396 81.62
() 240 99.97 1.956 1.384 2.396 81.62 o 240 99.97 1.956 1.384 2.396 81.62
* 240 99.97 1.956 1.384 2.396 81.62 ” 2.40 99.97 1.956 1.384 2.396 81.62
o» 240 99.97 1.956 1.384 2.396 81.62 o 240 99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 o 2.40  99.97 1.956 1.384 2.396 81.62
.b 2.40 99.97 1.956 1.384 2.396 81.62 Q. 240 99.97  1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 * 240 99.97 1956 1.384 2.396 81.62
.b 2.40 99.97 1.956 1.384 2.396 81.62 o 2.40 99.97 1.956 1.384 2.396 81.62
o 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 (") 240 99.97 1.956 1.384 2.396 81.62
o 2.40 99.97 1.956 1.384 2.396 81.62 o 240 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 * 240 99.97 1956 1.384 2.396 81.62
o 240 99.97 1956 1.384 2.396 81.62 o 240 99.97 1956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 o 240 99.97 1.956 1.384 2.396 81.62
(") 240 99.97 1.956 1.384 2.396 81.62 o 240 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 * 240 99.97 1.956 1.384 2.396 81.62
o 2.40 99.97 1.956 1.384 2.396 81.62 o 240 99.97 1956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 “ 2.40 99.97 1.956 1.384 2.396 81.62
* 2.40 99.97 1.956 1.384 2.396 81.62 o 2.40  99.97 1.956 1.384 2.396 81.62
we 240 99.97 1.956 1.384 2.396 81.62 1A 240 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 m 2.40  99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 199 240 99.97 1.956 1.384 2.396 81.62
129 2.40 99.97 1.956 1.384 2.396 81.62 15* 240 99.97 1956 1.384 2.396 81.62
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L L T

Current % Terminal Current % Terminal

(% FLA) Voltage MW Mvar MVA % PF (% FLA) Voltage MW Mvar MVA % PF
v 240 99.97 1.956 1.384 2.396 81.62 | L) 240 99.97 1.956 1.384 2.396 81.62
10 240 99.97 1.956 1.384 2.396 81.62 1 240 99.97 1.956 1.384 2396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 m 240 99.97 1.956 1.384 2.396 81.62
1 240 99.97 1.956 1.384 2.396 81.62 49 240 99.97 1.956 1.384 2.396 81.62
" 240 99.97 1.956 1.384 2.396 81.62 f” 240 99.97 1.956 1.384 2.396 81.62
L 240 99.97 1.956 1.384 2.396 81.62 u» 240 99.97 1.956 1.384 2.396 81.62
ﬁb 240 99.97 1.956 1.384 2396 81.62 l‘ 240 99.97 1.956 1.384 2396 81.62
m 2.40 99.97 1.956  1.384 2.396 81.62 w 2.40 99.97  1.956 1.384 2.396 81.62
ﬁb 240 99.97 1.956 1.384 2.396 81.62 lP 240 99.97 1.956 1.384 2.396 81.62
1! ) 240 99.97 1.956 1.384 2.396 81.62 l” 240 99.97 1.956 1.384 2.396 81.62
i 240 99.97 1.956 1.384 2.396 81.62 'P 240 99.97 1.956 1.384 2.396 81.62
e 240 99.97 1.956 1.384 2.396 81.62 17 240 99.97 1.956 1.384 2.396 81.62
m 240 99.97 1.956 1.384 2396 81.62 w 240 99.97 1.956 1.384 2396 81.62
u» 240 99.97 1.956 1.384 2.396 81.62 19 240 99.97 1.956 1.384 2.396 81.62
1 240 99.97 1.956 1.384 2.396 81.62 m 240 99.97 1.956 1.384 2.396 81.62
I 240 99.97 1.956 1.384 2.396 81.62 A0 240 99.97 1.956 1.384 2.396 81.62
L 240 99.97 1.956 1.384 2.396 81.62 7 240 99.97 1.956 1.384 2.396 81.62
.” 2.40 99.97 1.956 1.384 2.396 81.62 2.40  99.97 1.956 1.384 2.396 81.62
1 240 99.97 1.956 1.384 2.396 81.62 240 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 240 99.97 1.956 1.384 2.396 81.62
m 2.40 99.97 1.956 1.384 2.396 81.62 2.40 99.97 1.956 1.384 2.396 81.62
0 240 99.97 1.956 1.384 2.396 81.62 b ) 240 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 [ ) 240 99.97 1.956 1.384 2.396 81.62
20 240 99.97 1.956 1.384 2.396 81.62 299 240 99.97 1.956 1.384 2.396 81.62
[T ) 240 99.97 1.956 1.384 2.396 81.62 m 240 99.97 1.956 1.384 2.396 81.62
2 240 99.97 1.956 1.384 2.396 81.62 2990 240 99.97 1.956 1.384 2.396 81.62
) 240 99.97 1.956 1.384 2.396 81.62 2000 240 99.97 1.956 1.384 2.396 81.62
* 240 99.97 1.956 1.384 2.396 81.62 ” 240 99.97 1.956 1.384 2.396 81.62
28 240 99.97 1.956 1.384 2.396 81.62 [ ) 240 99.97 1.956 1.384 2.396 81.62
[ ) 240 99.97 1956 1.384 2.396 81.62 “ 240 99.97 1.956 1.384 2.396 81.62
2 240 99.97 1.956 1.384 2.396 81.62 290 240 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 .b 240 99.97 1.956 1.384 2.396 81.62
.“ 240 99.97 1.956 1.384 2.396 81.62 * 240 99.97 1.956 1.384 2.396 81.62
.b 240 99.97 1.956 1.384 2.396 81.62 , 240 99.97 1.956 1.384 2.396 81.62
) 240 99.97 1.956 1.384 2.396 81.62 ” 240 99.97 1.956 1.384 2.396 81.62
2 240 99.97 1.956 1.384 2396 81.62 [ ) 240 99.97 1.956 1.384 2396 81.62
[ 240 99.97 1.956 1.384 2.396 81.62 M 240 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 * 240 99.97 1.956 1.384 2.396 81.62
M0 240 99.97 1.956 1.384 2.396 81.62 2900 240 99.97 1.956 1.384 2.396 81.62
29 240 99.97 1956 1.384 2.396 81.62 “ 240 99.97 1.956 1.384 2.396 81.62
[ -] 240 99.97 1.956 1.384 2.396 81.62
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L L T

a Current % Terminal a Current % Terminal

(% FLA) Voltage MW Mvar MVA % PF (% FLA) Voltage MW Mvar MVA % PF
240 99.97 1.956 1.384 2.396 81.62 200 240 99.97 1.956 1.384 2.396 81.62
M 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40 99.97 1.956 1.384 2.396 81.62
M 2.40 99.97 1.956 1.384 2.396 81.62 2.40 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 2.40  99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 2.40  99.97 1.956 1.384 2.396 81.62
* 2.40 99.97 1.956 1.384 2.396 81.62 200 2.40 99.97 1.956 1.384 2.396 81.62
o 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40 99.97 1.956 1.384 2.396 81.62
A0 2.40 99.97 1.956  1.384 2.396 81.62 o 2.40 99.97  1.956 1.384 2.396 81.62
2909 240 99.97 1.956 1.384 2.396 81.62 U ) 240 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 ‘” 240 99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 ) 240 99.97 1.956 1.384 2.396 81.62
o 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40 99.97 1.956 1.384 2.396 81.62
o 2.40 99.97 1.956 1.384 2.396 81.62 F* ) 2.40  99.97 1.956 1.384 2.396 81.62
290 240 99.97 1.956 1.384 2.396 81.62 49 240 99.97 1.956 1.384 2.396 81.62
ﬂ 2.40 99.97 1.956 1.384 2.396 81.62 ” 2.40 99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 ‘b 2.40  99.97 1.956 1.384 2.396 81.62
* 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40 99.97 1.956 1.384 2.396 81.62
* 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
A 2.40 99.97 1.956 1.384 2.396 81.62 O 2.40  99.97 1.956 1.384 2.396 81.62
* 2.40 99.97 1.956 1.384 2.396 81.62 * 2.40 99.97 1.956 1.384 2.396 81.62
ol 240 99.97 1956 1.384 2.396 81.62 0N 240 99.97 1.956 1.384 2.396 81.62
o 240 99.97 1956 1.384 2.396 81.62 “ 2.40 99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 2400 240 99.97 1.956 1.384 2.396 81.62
(- ] 240 99.97 1.956 1.384 2.396 81.62 2 240 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 ” 2.40 99.97 1.956 1.384 2.396 81.62
250 240 99.97 1.956 1.384 2.396 81.62 4990 240 99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 “ 240 99.97 1.956 1.384 2.396 81.62
o 240 99.97 1.956 1.384 2.396 81.62 2.40  99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 2.40 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 2.40 99.97 1.956 1.384 2.396 81.62
A 2.40 99.97 1.956 1.384 2.396 81.62 A. 2.40 99.97 1.956 1.384 2.396 81.62
4. 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
A- 240 99.97 1.956 1.384 2.396 81.62 4. 2.40 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 ‘. 2.40  99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 ‘. 2.40 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
h 2.40 99.97 1.956 1.384 2.396 81.62 “ 2.40 99.97 1.956 1.384 2.396 81.62
h 2.40 99.97 1.956 1.384 2.396 81.62 A. 2.40 99.97 1.956 1.384 2.396 81.62
“ 240 99.97 1.956 1.384 2.396 81.62 4- 2.40 99.97 1.956 1.384 2.396 81.62
“ 2.40 99.97 1.956 1.384 2.396 81.62 ‘. 2.40 99.97 1.956 1.384 2.396 81.62
h 2.40 99.97 1.956 1.384 2.396 81.62
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L L T

a Current % Terminal B Current % Terminal

(% FLA) Voltage MW Mvar MVA % PF (% FLA) Voltage MW Mvar MVA % PF
“ 2.40  99.97 1.956 1.384 2.396 81.62 “ 240 99.97 1.956 1.384 2.396 81.62
“ 2.40  99.97 1.956 1.384 2.396 81.62 * 2.40  99.97 1.956 1.384 2.396 81.62
“ 2.40  99.97 1.956 1.384 2.396 81.62 2.40  99.97 1.956 1.384 2.396 81.62
h 2.40  99.97 1.956  1.384 2.396 81.62 2.40 99.97 1.956  1.384 2.396 81.62
h 2.40  99.97 1.956  1.384  2.396 81.62 2.40  99.97 1.956  1.384 2.396 81.62
“ 2.40  99.97 1.956 1.384 2.396 81.62 240 99.97 1.956 1.384 2.396 81.62
“ 2.40  99.97 1.956 1.384 2.396 81.62 # 240 99.97 1.956 1.384 2.396 81.62
“ 2.40  99.97 1.956 1.384 2.396 81.62 “ 2.40  99.97 1.956 1.384 2.396 81.62
h 2.40  99.97 1.956 1.384 2.396 81.62 “ 240  99.97 1.956 1.384 2.396 81.62
b 2.40  99.97 1.956  1.384 2.396 81.62 h 2.40  99.97 1.956  1.384 2.396 81.62
“ 2.40 99.97 1.956  1.384 2.396 81.62 ‘- 2.40  99.97 1.956  1.384 2.396 81.62
“ 2.40  99.97 1.956 1.384 2.396 81.62 240 99.97 1.956 1.384 2.396 81.62
h 2.40  99.97 1.956 1.384 2.396 81.62 240 99.97 1.956 1.384 2.396 81.62
h 2.40  99.97 1.956  1.384 2.396 81.62 2.40  99.97 1.956 1.384 2.396 81.62
“ 2.40  99.97 1.956 1.384 2.396 81.62 2.40  99.97 1.956 1.384 2.396 81.62
[ ) 240 99.97 1.956 1.384 2.396 81.62

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

Cold Neutron Source

5.0.0C

Location: SIS AHAA

Contract: KAERI
Engineer: KIM H K

Study Case: SC

Filename: CNS-ANALYSIS

Page: 1
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

Number of Buses:

Swing V-Control Load Total
1 0 19 20
XEMR2 XFMR3  Reactor Line/Cable mpedance Tie PD Total

Number of Branches 13 0 0 1 0 5 19

Number of Machine

System Frequency:
Unit System:
Project Filename:

Output Filename:

Synchronou Power Synchronous Induction Lumped
Generator Grid Motor Machines Load Total
0 1 0 13 6 20
60 Hz
English

CNS—-ANALYSIS

D:WUserWETAP SimulationWETAP-CNSWCNS-KIMWSCstudy—-base.SA1



Project:
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Contract:
Engineer:

Filename:
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SRS AL
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Study Case: SC

Page: 2
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

Tolerance

Transformer Impedance:

Reactor Impedance:

Overload Heater Resistance:

Transmission Line Length:

Cable Length:

Temperature Correction

Transmission Line Resistance:

Cable Resistance:

Apply Individual
Adjustments _ /Global
Yes Individual
Yes Individual
No
No
No
Apply Individual
Adjustments _ /Global
Yes Individual
Yes Individual
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Filename: CNS-ANALYSIS Config.: Normal

-
- e

ID Type  Nom. kV Base kV Sub-sys %Mag. Ang.
110V Power (J+0IE &) Load 0.110 0.110 1 100.00  0.00
110V Power (A& &) Load 0.110 0.110 1 100.00  0.00
190/110 Panel(¢ 2 &) Load 0.110 0.110 1 100.00  0.00
190V/110V Panel(£%2171S) Load 0.110 0.110 1 94.58 -2.90
220V Power (Jt0IEE) Load 0.220 0.220 1 100.00  0.00
220V Power (& &4) Load 0.220 0.220 1 100.00  0.00
CB-531-E-Z001 Load 6.600 6.600 1 99.39 -0.30
CB-540-E-L101 Load 0.220 0.220 1 100.00  0.00
CB-540-E-L201 Load 0.220 0.220 1 100.00  0.00
CB-540-E-L301 Load 0.220 0.220 1 100.00  0.00
CB-541-E-V101 Load 0.460 0.460 1 100.00  0.00
CB-541-E-V201 Load 0.460 0.460 1 100.00  0.00
CB-541-E-V301 Load 0.460 0.460 1 100.00  0.00
CB-542-E-E001 Load 0.460 0.460 1 100.00  0.00
CB-542-E-E002 Load 0.460 0.460 1 100.00  0.00
CB-542-E-E003 Load 0.460 0.460 1 100.00  0.00
CB-542-E-E005 Load 0.460 0.460 1 100.00  0.00
CB-542-E-E304 Load 0.460 0.460 1 100.00  0.00
MAIN TR. PRIMARY SWNG 22.900 22.900 1 100.00  0.00
MAIN TR. SECONDARY Load 6.600 6.600 1 100.00  0.00

20 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.



Project:
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Contract:
Engineer:

Filename:

Cold Neutron Source
SRS AL
KAERI

KIM H K

CNS-ANALYSIS

5.0.0C

Study Case:

SC

Page: 4
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

_ Uitk

D

Adj. (ft)

Length

% Tol.

#/Phase

O 07 SRUane/I00 507 Copdimter (Ouh of mar Mhase Wined

X Y

INCOMING CABLE

984.3 0

Line / Cable resistances are listed at the specified temperatures.

0.03840 0.0000404



Project:

Contract: KAERI
Engineer: KIM H K

Filename: CNS-ANALYSIS

Cold Neutron Source

Location: SIS AHAA

5.0.0C

Study Case: SC

Page: 5

Date: 05-07-2005
SN: KAERI-SKR
Revision: Base

Config.: Normal

*——nﬂ

S

STty il NGk

ID MVA Prim. kV Sec. kV % Z X/R +5% -5% % Tol. Prim. Sec. % Z Type Angle
110V Power(Jt0IE&) 0.200 0.460 0.110 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
110V Power(& & &) 0.200 0.460  0.110 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
220V Power(Jt0IEE) 0.200 0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seq. 0.0
220V Power(&/ & 4l) 0.200 0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
460/190/110 Panel 0.015 0.460 0.110 2.30 1.13 0 0 0 0 0 2.3000 Std Pos. Seaq. 0.0
460/190/110 TR 0.015 0.460 0.110 7.75 2.47 0 0 0 0 0 7.7500 Std Pos. Seq. 0.0
KAERI S/S MAIN TR. 10.000 22.900  6.600 7.00  15.50 0 0 7.5 0 0 6.4750 Std Pos. Seq. 0.0
L/C-T1 1.000 6.600  0.460 5.75 5.79 0 0 0 0 0 5.7500 Std Pos. Seaq. 0.0
LC-T2 1.500 6.600  0.460 5.75 7.10 0 0 0 0 0 5.7500 Std Pos. Seaq. 0.0
LC-T3 1.000 6.600  0.460 5.75 5.79 0 0 0 0 0 5.7500 Std Pos. Seaq. 0.0
Lighring TR #3 0.200 0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
Lighting TR #2 0.200 0.460  0.220 4.80 4.70 0 0 0 0 0 4.8000 Std Pos. Seaq. 0.0
Lighting TR. #1 0.050 0.460  0.220 7.75 2.47 0 0 0 0 0 7.7500 Std Pos. Seaq. 0.0



Project:
Location: &t=&

Contract: KAERI
Engineer: KIM H K

Filename: CNS-ANALYSIS

Cold Neutron Source
SRS AL

5.0.0C

Study Case: SC

Page: 6
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

B

OmenEs®  Siwstumsmon. mley

1D Type From Bus To Bus R X Z Y

110V Power(Jt0IE &) 2W XFMR CB-541-E-V201 110V Power (Jt0IE &) 499.46 2347.45 2400.00
110V Power(&l & &) 2W XFMR CB-541-E-V201 110V Power (A& &) 499.46 2347.45 2400.00
220V Power(Jt0IE &) 2W XFMR CB-541-E-V201 220V Power (Jt0IE &) 499.46 2347.45 2400.00
220V Power(& & 4l) 2W XFMR CB-541-E-V201 220V Power (&1 & 4l) 499.46 2347.45 2400.00
460/190/110 Panel 2W XFMR CB-542-E-E304 190/110 Panel(%1 2 &) 10161.66 11482.67 15333.33
460/190/110 TR 2W XFMR CB-542-E-E001 190V/110V Panel(£%210I 19388.93 47890.64 51666.67
KAERI S/S MAIN TR. 2W XFMR MAIN TR. PRIMARY MAIN TR. SECONDARY 417 64.62 64.75
L/C-T1 2W XFMR CB-531-E-Z001 CB-541-E-V101 97.86  566.61 575.00
LC-T2 2W XFMR CB-531-E-Z001 CB-541-E-V201 53.46 379.59  383.33
LC-T3 2W XFMR CB-531-E-Z001 CB-541-E-V301 97.86  566.61 575.00
Lighring TR #3 2W XFMR CB-541-E-V301 CB-540-E-L301 499.46 2347.45 2400.00
Lighting TR #2 2W XFMR CB-541-E-V201 CB-540-E-L201 499.46 2347.45 2400.00
Lighting TR. #1 2W XFMR CB-542-E-E001 CB-540-E-L101 5816.68 14367.19 15500.00
INCOMING CABLE Cable MAIN TR. SECONDARY CB-531-E-Z001 5.25 8.68 10.14
ACB (V104) Tie Breaker CB-541-E-V101 CB-542-E-E001

ACB (V203) Tie Breaker CB-541-E-V201 CB-542-E-E002

ACB (V204) Tie Breaker CB-541-E-V201 CB-542-E-E003

ACB(V303) Tie Breaker CB-541-E-V301 CB-542-E-E304

ACB(V304) Tie Breaker CB-541-E-V301 CB-542-E-E005



Project:

Location:
Contract:
Engineer:

Filename:

Cold Neutron Source
SRS AL
KAERI

KIM H K

CNS-ANALYSIS

5.0.0C

Study Case:

SC

Page: 7
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

Pajer G0 hput Oata.

#_%-7!_

MVASC

kv X/R R X

FROM KAERI S/S

MAIN TR. PRIMARY

1000.000 22.900

Total Connected Power Grids (= 1

1000.000 MVA

9.95037



Project:  Cold Neutron Source Page: 8

Location: SIS AHAA 5.0.00 Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: SC Revision: Base
Filename: CNS-ANALYSIS Config.: Normal

o baction st 0ote
b emmmes o

“ ID Qty ID HP/KW kVA kv RPM  X'/R  X'/R R X" X'

mbressor(‘—o”%ﬂ) CB-541-E-V101 300.00  403.00 0.460 1800 15.62 15.62 1.28  20.00  50.00
Motor Group #1 CB-542-E-E001 57.25 89.20 0.460 1800 6.82 6.82 2.93  20.00  50.00
Air Compressor CB-542-E-E001 105.00 156.00  0.460 1800 9.24 9.24 2.16  20.00  50.00
Cooling Water CB-542-E-E001 93.60 143.00 0.460 1800 8.73 8.73 229 20.00  50.00
Motor Group #2 CB-542-E-E002 50.50 78.70  0.460 1800  6.41 6.41 3.12  20.00 50.00
Guide hall Sup fan A CB-542-E-E002 30.00 46.80  0.460 1800 4.94 4.94 5.63  27.83 9999.00
Guide hall Sup fan B CB-542-E-E002 30.00 46.80  0.460 1800 4.94 4.94 5.63  27.83 9999.00
Overhead Crane CB-542-E-E002 50.00 78.00 0.460 1800 6.38 6.38 3.14 20.00  50.00
Motor Group #3 CB-542-E-E003 52.25 81.50 0.460 1800 6.52 6.52 3.07  20.00  50.00
Motor Group #5 CB-542-E-E005 18.40 29.60  0.460 1800 3.87 3.87 7.19  27.83 9999.00
Motor Group #4 CB-542-E-E304 14.80 23.60 0.460 1800 3.47  3.47 8.02  27.83 9999.00
A= EHI CB-542-E-E304 30.00 46.81 0.460 1800 4.94 494 5.63  27.83 9999.00
d2ts =3EHO CB-542-E-E304 37.00 58.10  0.460 1800 549 5.49 5.07  27.83 9999.00

Total Connected Induction Motors (= 15): 1386.0 kVA



Project:

Location:
Contract:
Engineer:

Filename:

Cold Neutron Source
SIEAXSAARAL

KAERI
KIM H K

CNS-ANALYSIS

5.0.0C

Study Case:

Page: 9
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base

Config.: Normal

‘ mperdioni
L Opudsdtn Sy

enped tods ot oo

L ., T,

kVA kV MTR STAT kvar X"/R X'/R R kvar

460V Power CB-541-E-V201 200.0 0.460 80 20 136.0 84.3 2.38 2.38 8.403 20.00 50.00 34.00 21.07
ooz CB-542-E-E005 156.0 0.460 80 20 99.8 749 2.38 2.38 8.403 20.00 50.00 24.96 18.72
SMSUX CB-542-E-E002 25.0 0.460 80 20 16.0 12.0 2.38 2.38 8.403 20.00 50.00 4.00 3.00
g=eslls CB-542-E-E003 40.0 0.460 50 50 16.0 12.0 2.38 2.38 8.403 20.00 50.00 16.00 12.00
EMER. MCC CB-542-E-E001 100.0 0.460 80 20 64.0 48.0 2.38 2.38 8.403 20.00 50.00 16.00 12.00
Lump Load #1 CB-542-E-E001 133.0 0.460 70 30 74.5 55,9 2.38 2.38 8.403 20.00 50.00 31.92 23.94
Total Connected Lumped Loads (= 6 ): 654.0 kVA
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Project:
Location: SIS AHAA 5.0.0€ Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR

Engineer: KIM H K
Filename: CNS-ANALYSIS

Study Case: SC Revision: Base

Config.: Normal

3-phase fault at bus: 110V Power (JI0|EZ)

Prefault voltage = 0.110 =
= 100.00 % of base ( 0.110 kV)

Ma» 000

100.00% of nominal bus kV ( 0.110 kV)

B

From Bus To Bus % V kA kA Imag. kA Symm.

ID D From Bus Real Imaginary /Real Magnitude
110V Power (Jt0IE&) Total 0.00 3.715 -18.260 4.9 18.634
CB-541-E-V201 110V Power (Jt0IEE) 85.21 3.715 -18.260 4.9 18.634
110V Power (A& &) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
220V Power (JI0IEE) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
220V Power (A& 4) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
CB-531-E-Z001 CB-541-E-V201 97.43 0.754  -3.938 5.2 4.010
CB-540-E-L201 CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
460V Power CB-541-E-V201 100.00 0.060 -0.124 2.1 0.137
Motor Group #3 CB-542-E-E003 100.00 0.015 -0.073 4.8 0.075
g2eslls CB-542-E-E003 100.00 0.007 -0.015 2.1 0.017
Motor Group #2 CB-542-E-E002 100.00 0.015 -0.071 4.8 0.072
Guide hall Sup fan A CB-542-E-E002 100.00 0.008 -0.030 3.9 0.031
Guide hall Sup fan B CB-542-E-E002 100.00 0.008  -0.030 3.9 0.031
Overhead Crane CB-542-E-E002 100.00 0.015  -0.070 4.8 0.072
SR CB-542-E-E002 100.00 0.007 -0.015 2.1 0.017

NACD Ratio = 1.00

L 4
v

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



Project:  Cold Neutron Source " Page: 11

Location: SIS AHAA 5.0.0€ Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: SC Revision: Base

Filename: CNS-ANALYSIS Config.: Normal

3-phase fault at bus: 110V Power (& &4!)

Prefault voltage = 0.110 = 100.00% of nominal bus kV ( 0.110 kV)
= 100.00 % of base ( 0.110 kV)

N _ Vo»

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
110V Power (A& 4l) Total 0.00 3.715 -18.260 4.9 18.634
CB-541-E-V201 110V Power (A& 4&!) 85.21 3.715 -18.260 4.9 18.634
110V Power (Jt0IE&) CB-541-E-V201 85.21  0.000 0.000  999.9 0.000
220V Power (Jt0IE2) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
220V Power (A&l 4) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
CB-531-E-Z001 CB-541-E-V201 97.43 0.754  -3.938 5.2 4.010
CB-540-E-L201 CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
460V Power CB-541-E-V201 100.00 0.060 -0.124 2.1 0.137
Motor Group #3 CB-542-E-E003 100.00 0.015 -0.073 4.8 0.075
S2eslls CB-542-E-E003 100.00 0.007 -0.015 2.1 0.017
Motor Group #2 CB-542-E-E002 100.00 0.015 -0.071 4.8 0.072
Guide hall Sup fan A CB-542-E-E002 100.00 0.008  -0.030 3.9 0.031
Guide hall Sup fan B CB-542-E-E002 100.00 0.008 -0.030 3.9 0.031
Overhead Crane CB-542-E-E002 100.00 0.015  -0.070 4.8 0.072
St CB-542-E-E002 100.00 0.007  -0.015 2.1 0.017

NACD Ratio = 1.00

If faulted bus is involved in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.
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Location: SIS AHAA 5.0.0€ Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: SC Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
3-phase fault at bus:  190/110 Panel(g# 2 S)
Prefault voltage = 0.110 = 100.00% of nominal bus kV ( 0.110 kV)

= 100.00 % of base ( 0.110 kV)

N _ Vo»

From Bus To Bus % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude
190/110 Panel(&1 &) Total 0.00 2.146 -2.523 1.2 3.312
CB-542-E-E304 190/110 Panel(¥ &) 96.77 2.146  -2.523 1.2 3.312
Motor Group #4 CB-542-E-E304 100.00 0.003 -0.003 1.0 0.004
HA =BT CB-542-E-E304 100.00 0.010 -0.012 1.1 0.016
H2A =2 EHE CB-542-E-E304 100.00 0.013  -0.015 1.2 0.019
CB-531-E-Z001 CB-541-E-V301 99.61 0.462 -0.555 1.2 0.722
CB-540-E-L301 CB-541-E-V301 96.77  0.000 0.000 999.9 0.000
Motor Group #5 CB-542-E-E005 100.00 0.003  -0.003 1.0 0.005
oloi=2 CB-542-E-E005 100.00 0.022 -0.016 0.8 0.027

NACD Ratio = 1.00

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



Project:

Location:
Contract:
Engineer:

Filename:

Cold Neutron Source
SRS AL
KAERI

KIM H K

CNS-ANALYSIS

5.

0.0C

Study Case: SC

Page:
Date:
SN:

13
05-07-2005
KAERI-SKR

Revision: Base

Config.:

Normal

3—-phase fault at bus:

Prefault voltage =

B _

190V/110V Panel(£%17]

0.110

= 100.00 % of base ( 0.110 kV)

100.00% of nominal bus kV ( 0.110 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude
190V/110V Panel(£%71J] Total 0.00 0.376 -0.934 2.5 1.006
CB-542-E-E001 190V/110V Panel(£217] 99.06 0.376  -0.934 2.5 1.006
CB-540-E-L101 CB-542-E-E001 99.06  0.000 0.000  999.9 0.000
Motor Group #1 CB-542-E-E001 100.00 0.002  -0.005 2.6 0.005
Air Compressor CB-542-E-E001 100.00 0.003  -0.009 2.9 0.009
Cooling Water CB-542-E-E001 100.00 0.003  -0.008 2.9 0.009
EMER. MCC CB-542-E-E001 100.00 0.003  -0.004 1.4 0.004
Lump Load #1 CB-542-E-E001 100.00 0.003  -0.004 1.4 0.005
CB-531-E-Z001 CB-541-E-V101 99.88 0.070  -0.170 2.4 0.184
Air Compressor(s71) CB-541-E-V101 100.00 0.007  -0.023 3.4 0.024

NACD Ratio = 1.00

If faulted bus is involv

d'in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.



Project: ~ Cold Neutron Source Page: 14
Location: St=@X=EAH2A 5.0.00 Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Revision: Base

Study Case: SC

Filename: CNS-ANALYSIS Config.: Normal

3-phase fault at bus: 220V Power (J}0IEE)

0.220 =
= 100.00 % of base ( 0.220 kV)

‘o

Prefault voltage = 100.00% of nominal bus kV ( 0.220 kV)

B _

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
220V Power (Jt0IEE) Total 0.00 1.857 -9.130 4.9 9.317
CB-541-E-V201 220V Power (Jt0IEE) 85.21 1.857  -9.130 4.9 9.317
110V Power (Jt0IE&) CB-541-E-V201 85.21  0.000 0.000  999.9 0.000
110V Power (A& 4!) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
220V Power (A&l 4) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
CB-531-E-Z001 CB-541-E-V201 97.43 0.754  -3.938 5.2 4.010
CB-540-E-L201 CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
460V Power CB-541-E-V201 100.00 0.060 -0.124 2.1 0.137
Motor Group #3 CB-542-E-E003 100.00 0.015 -0.073 4.8 0.075
S2eslls CB-542-E-E003 100.00 0.007 -0.015 2.1 0.017
Motor Group #2 CB-542-E-E002 100.00 0.015 -0.071 4.8 0.072
Guide hall Sup fan A CB-542-E-E002 100.00 0.008  -0.030 3.9 0.031
Guide hall Sup fan B CB-542-E-E002 100.00 0.008 -0.030 3.9 0.031
Overhead Crane CB-542-E-E002 100.00 0.015  -0.070 4.8 0.072
St CB-542-E-E002 100.00 0.007  -0.015 2.1 0.017

NACD Ratio = 1.00

If faulted bus is involved in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.
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Location: SIS AHAA 5.0.0€ Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR
Engineer: KIM H K Study Case: SC Revision: Base
Filename: CNS-ANALYSIS Config.: Normal
3-phase fault at bus: 220V Power (& &4!)
Prefault voltage = 0.220 = 100.00% of nominal bus kV ( 0.220 kV)

= 100.00 % of base ( 0.220 kV)

N _ Vo»

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
220V Power (A &l4) Total 0.00 1.857 -9.130 4.9 9.317
CB-541-E-V201 220V Power (& &4) 85.21 1.857  -9.130 4.9 9.317
110V Power (Jt0IE&) CB-541-E-V201 85.21  0.000 0.000  999.9 0.000
110V Power (A& 4!) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
220V Power (Jt0IEE) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
CB-531-E-Z001 CB-541-E-V201 97.43 0.754  -3.938 5.2 4.010
CB-540-E-L201 CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
460V Power CB-541-E-V201 100.00 0.060 -0.124 2.1 0.137
Motor Group #3 CB-542-E-E003 100.00 0.015 -0.073 4.8 0.075
S2eslls CB-542-E-E003 100.00 0.007 -0.015 2.1 0.017
Motor Group #2 CB-542-E-E002 100.00 0.015 -0.071 4.8 0.072
Guide hall Sup fan A CB-542-E-E002 100.00 0.008  -0.030 3.9 0.031
Guide hall Sup fan B CB-542-E-E002 100.00 0.008 -0.030 3.9 0.031
Overhead Crane CB-542-E-E002 100.00 0.015  -0.070 4.8 0.072
St CB-542-E-E002 100.00 0.007  -0.015 2.1 0.017

NACD Ratio = 1.00

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



Project:

Location:
Contract:
Engineer:

Filename:

Cold Neutron Source
SRS AL
KAERI

KIM H K

CNS-ANALYSIS

Study Case:

5.0.0C

Page: 16
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base

Config.: Normal

3—-phase fault at bus:

Prefault voltage =

CB-531-E-7001

6.600

= 100.00 % of base ( 6.600 kV)

100.00% of nominal bus kV ( 6.600 kV)

ismdopd

From Bus To Bus % V KA kA Imag. kA Symm. % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude From Bus Real Imaginary /Real Magnitude
CB-531-E-Z001 Total 0.00 1.421 -10.970 7.7 11.062 0.00 1.342 -10.580 7.9  10.66¢
MAIN TR. SECONDARY CB-531-E-Z001 12.09 1.295 -10.347 8.0 10.427 12.09 1.295 -10.347 8.0  10.427
CB-541-E-V101 CB-531-E-Z001 21.29 0.048 -0.320 6.7 0.324 9.76  0.021  -0.147 6.9 0.14¢
CB-541-E-V201 CB-531-E-Z001 8.47 0.047 -0.188 4.0 0.193 3.10 0.018 -0.068 3.8 0.071
CB-541-E-V301 CB-531-E-Z001 7.91 0.082 -0.116 3.6 0.120 1.32  0.008 -0.019 2.4 0.02¢C
MAIN TR. PRIMARY MAIN TR. SECONDARY 88.08 1.295 -10.347 8.0 10.427  88.08 1.295 -10.347 8.0  10.427
Air Compressor(s71) CB-541-E-V101 100.00 0.139  -1.982 14.2 1.987 100.00 0.061  -0.909 15.0 0.911
190V/110V Panel(£%71J1 CB-542-E-E001 21.29 0.000 0.000 999.9 0.000 9.76  0.000 0.000  999.9 0.00C
CB-540-E-L101 CB-542-E-E001 21.29 0.000 0.000 999.9 0.000 9.76  0.000 0.000  999.9 0.00C
Motor Group #1 CB-542-E-E001 100.00 0.066  -0.431 6.5 0.436  100.00 0.030 -0.198 6.7 0.20C
Air Compressor CB-542-E-E001 100.00 0.087  -0.761 8.7 0.766 100.00 0.039 -0.349 9.0 0.351
Cooling Water CB-542-E-E001 100.00 0.084  -0.697 8.3 0.702 100.00 0.038  -0.320 8.5 0.32¢
EMER. MCC CB-542-E-E001 100.00 0.143  -0.335 2.3 0.364 100.00 0.065 -0.154 2.4 0.167
Lump Load #1 CB-542-E-E001 100.00 0.167  -0.390 2.3 0.424 100.00 0.076 -0.179 2.4 0.194
110V Power (Jt0IEE) CB-541-E-V201 8.47  0.000 0.000 999.9 0.000 3.10  0.000 0.000  999.9 0.00C
110V Power (& &4) CB-541-E-V201 8.47  0.000 0.000 999.9 0.000 3.10  0.000 0.000  999.9 0.00¢C
220V Power (Jt0IE2) CB-541-E-V201 8.47  0.000 0.000  999.9 0.000 3.10  0.000 0.000  999.9 0.00¢C
220V Power (& &4) CB-541-E-V201 8.47 0.000 0.000 999.9 0.000 3.10  0.000 0.000  999.9 0.00¢C
CB-540-E-L201 CB-541-E-V201 8.47  0.000 0.000 999.9 0.000 3.10  0.000 0.000  999.9 0.00C
460V Power CB-541-E-V201 100.00 0.321  -0.785 2.4 0.848 100.00 0.138  -0.331 2.4 0.35¢
Motor Group #3 CB-542-E-E003 100.00 0.066  -0.458 7.0 0.463 100.00 0.029 -0.194 6.7 0.19¢
S2eslls CB-542-E-E003 100.00 0.040  -0.098 2.4 0.106 100.00 0.017  -0.041 2.4 0.04¢
Motor Group #2 CB-542-E-E002 100.00 0.065 -0.442 6.8 0.447 100.00 0.028 -0.187 6.6 0.18¢
Guide hall Sup fan A CB-542-E-E002 100.00 0.036 -0.186 5.2 0.189 100.00 0.000  -0.001 5.0 0.001
Guide hall Sup fan B CB-542-E-E002 100.00 0.036 -0.186 5.2 0.189 100.00 0.000  -0.001 5.0 0.001
Overhead Crane CB-542-E-E002 100.00 0.064 -0.438 6.8 0.443 100.00 0.028 -0.185 6.5 0.187
HS U CB-542-E-E002 100.00 0.040  -0.098 2.4 0.106 100.00 0.017  -0.041 2.4 0.04¢
CB-540-E-L301 CB-541-E-V301 7.91  0.000 0.000 999.9 0.000 1.32  0.000 0.000  999.9 0.00C
Motor Group #5 CB-542-E-E005 100.00 0.029 -0.116 4.0 0.119 100.00  0.000 0.000 3.9 0.00¢C
ool = CB-542-E-E005 100.00 0.252 -0.615 2.4 0.665 100.00 0.110 -0.263 2.4 0.28¢
190/110 Panel(¥ &) CB-542-E-E304 7.91  0.000 0.000 999.9 0.000 1.32  0.000 0.000  999.9 0.00¢C
Motor Group #4 CB-542-E-E304 100.00 0.025  -0.091 3.6 0.094 100.00  0.000 0.000 3.5 0.00¢C
dArEyn CB-542-E-E304 100.00 0.072  -0.374 5.2 0.381  100.00 0.000  -0.001 5.0 0.001
2t =EEHO CB-542-E-E304 100.00 0.081  -0.468 5.8 0.475 100.00 0.000 -0.001 5.6 0.001
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Revision: Base
Config.: Normal

NACD Ratio = 1.00

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

3-phase fault at bus: CB-540-E-L101

Prefault voltage =

B _

0.220

= 100.00 % of base ( 0.220 kV)

100.00% of nominal bus kV ( 0.220 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
CB-540-E-L101 Total 0.00 0.605 -1.526 2.5 1.641
CB-542-E-E001 CB-540-E-L101 96.94 0.605 -1.526 2.5 1.641
190V/110V Panel(£%J1J]1 CB-542-E-E001 96.94  0.000 0.000  999.9 0.000
Motor Group #1 CB-542-E-E001 100.00 0.006 -0.016 2.6 0.017
Air Compressor CB-542-E-E001 100.00 0.010  -0.029 3.0 0.031
Cooling Water CB-542-E-E001 100.00 0.009 -0.026 2.9 0.028
EMER. MCC CB-542-E-E001 100.00 0.008 -0.012 1.4 0.015
Lump Load #1 CB-542-E-E001 100.00 0.010 -0.014 1.4 0.017
CB-531-E-Z001 CB-541-E-V101 99.62 0.224  -0.556 2.5 0.600
Air Compressor(s71) CB-541-E-V101 100.00 0.022  -0.076 3.5 0.079

NACD Ratio = 1.00

If faulted bus is involv

d'in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.



" Page: 19

Project:  Cold Neutron Source
Location: SIS AHAA 5.0.0€ Date: 05-07-2005
Contract: KAERI SN: KAERI-SKR

Engineer: KIM H K
Filename: CNS-ANALYSIS

Study Case: SC Revision: Base

Config.: Normal

3—-phase fault at bus: CB-540-E-L201

Prefault voltage = 0.220 = 100.00% of nominal bus kV ( 0.220 kV)

B _

= 100.00 % of base ( 0.220 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
CB-540-E-L201 Total 0.00 1.857 -9.130 4.9 9.317
CB-541-E-V201 CB-540-E-L201 85.21 1.857 -9.130 4.9 9.317
110V Power (Jt0IE&) CB-541-E-V201 85.21  0.000 0.000  999.9 0.000
110V Power (A& 4!) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
220V Power (Jt0IEE) CB-541-E-V201 85.21  0.000 0.000 999.9 0.000
220V Power (A &l4) CB-541-E-V201 85.21  0.000 0.000  999.9 0.000
CB-531-E-Z001 CB-541-E-V201 97.43 0.754  -3.938 5.2 4.010
460V Power CB-541-E-V201 100.00 0.060 -0.124 2.1 0.137
Motor Group #3 CB-542-E-E003 100.00 0.015 -0.073 4.8 0.075
S2eslls CB-542-E-E003 100.00 0.007  -0.015 2.1 0.017
Motor Group #2 CB-542-E-E002 100.00 0.015 -0.071 4.8 0.072
Guide hall Sup fan A CB-542-E-E002 100.00 0.008  -0.030 3.9 0.031
Guide hall Sup fan B CB-542-E-E002 100.00 0.008 -0.030 3.9 0.031
Overhead Crane CB-542-E-E002 100.00 0.015  -0.070 4.8 0.072
St CB-542-E-E002 100.00 0.007  -0.015 2.1 0.017

NACD Ratio = 1.00

If faulted bus is involved in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.
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Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

3—-phase fault at bus: CB-540-E-L301

Prefault voltage =

B _

0.220

= 100.00 % of base ( 0.220 kV)

100.00% of nominal bus kV ( 0.220 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
CB-540-E-L301 Total 0.00 1.765 -8.578 4.9 8.758
CB-541-E-V301 CB-540-E-L301 80.09 1.765 -8.578 4.9 8.758
CB-531-E-Z001 CB-541-E-V301 97.57 0.732  -3.747 5.1 3.817
Motor Group #5 CB-542-E-E005 100.00 0.007  -0.025 3.5 0.026
o2 CB-542-E-E005 100.00 0.059  -0.131 2.2 0.144
190/110 Panel( &) CB-542-E-E304 80.09 0.000 0.000 999.9 0.000
Motor Group #4 CB-542-E-E304 100.00 0.006  -0.019 3.1 0.020
e e = CB-542-E-E304 100.00 0.019  -0.080 4.3 0.082
H2t T CB-542-E-E304 100.00 0.021 -0.100 4.8 0.103

NACD Ratio = 1.00

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

Config.: Normal

3—-phase fault at bus:

Prefault voltage =

B _

CB-541-E-V101

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude
CB-541-E-V101 Total 0.00 3.990 -24.703 6.2 25.023
CB-531-E-Z001 CB-541-E-V101 87.60 3.154 -18.859 6.0 19.121
Air Compressor(dS71) CB-541-E-V101 100.00 0.161 -2.519 15.6 2.524
190V/110V Panel(£%21J] CB-542-E-E001 0.00 0.000 0.000 999.9 0.000
CB-540-E-L101 CB-542-E-E001 0.00 0.000 0.000 999.9 0.000
Motor Group #1 CB-542-E-E001 100.00 0.080 -0.548 6.8 0.554
Air Compressor CB-542-E-E001 100.00 0.105  -0.968 9.2 0.973
Cooling Water CB-542-E-E001 100.00 0.102 -0.886 8.7 0.892
EMER. MCC CB-542-E-E001 100.00 0.179  -0.427 2.4 0.463
Lump Load #1 CB-542-E-E001 100.00 0.209 -0.497 2.4 0.539
MAIN TR. SECONDARY CB-531-E-Z001 89.00 0.209 -1.277 6.1 1.294
CB-541-E-V201 CB-531-E-Z001 88.64 0.007 -0.023 3.5 0.024
CB-541-E-V301 CB-531-E-Z001 88.57 0.005 -0.014 3.2 0.015
#PCB-542-E-E001 CB-541-E-V101 0.00 0.674 -3.325 4.9 3.392

NACD Ratio = 1.00

4
»

If faulted bus is involved in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.
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Page: 22
Date: 05-07-2005
SN: KAERI-SKR

Revision: Base
Config.: Normal

3—-phase fault at bus:

Prefault voltage =

B _

CB-541-E-V201

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
CB-541-E-V201 Total 0.00 4.470 -29.737 6.7 30.071
110V Power (JI0IEE) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
110V Power (A& A1) CB-541-E-V201 0.00  0.000 0.000 999.9 0.000
220V Power (JI0IEE) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
220V Power (A& 4) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
CB-531-E-Z001 CB-541-E-V201 82.65 3.713 -26.805 7.2 27.061
CB-540-E-L201 CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
460V Power CB-541-E-V201 100.00 0.359 -0.853 2.4 0.926
Motor Group #3 CB-542-E-E003 100.00 0.077  -0.500 6.5 0.506
g2eslls CB-542-E-E003 100.00 0.045 -0.107 2.4 0.116
Motor Group #2 CB-542-E-E002 100.00 0.075 -0.482 6.4 0.488
Guide hall Sup fan A CB-542-E-E002 100.00  0.041 -0.203 4.9 0.207
Guide hall Sup fan B CB-542-E-E002 100.00  0.041 -0.203 4.9 0.207
Overhead Crane CB-542-E-E002 100.00 0.075  -0.478 6.4 0.484
HESUHR CB-542-E-E002 100.00 0.045  -0.107 2.4 0.116
MAIN TR. SECONDARY CB-531-E-Z001 84.58 0.244 -1.793 7.3 1.809
CB-541-E-V101 CB-531-E-Z001 86.34 0.009 -0.055 6.2 0.056
CB-541-E-V301 CB-531-E-Z001 84.01 0.006 -0.020 3.5 0.021
WCB-542-E-E002 CB-541-E-V201 0.00 0.277  -1.472 5.3 1.498
#PCB-542-E-E003 CB-541-E-V201 0.00 o0.121 -0.606 5.0 0.618

NACD Ratio = 1.00

4
»

If faulted bus is involved in loops formed by protection devices, the short—circuit contributions through these PDs will not be reported.
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Date: 05-07-2005
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Revision: Base
Config.: Normal

3—-phase fault at bus:

Prefault voltage =

B _

CB-541-E-V301

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude
CB-541-E-V301 Total 0.00 3.676 -20.705 5.6 21.029
CB-531-E-Z001 CB-541-E-V301 87.80 3.161 -18.903 6.0 19.166
CB-540-E-L301 CB-541-E-V301 0.00 0.000 0.000 999.9 0.000
Motor Group #5 CB-542-E-E005 100.00 0.032 -0.125 3.9 0.129
o2 CB-542-E-E005 100.00 0.280 -0.666 2.4 0.722
190/110 Panel(&1 &) CB-542-E-E304 0.00 0.000 0.000 999.9 0.000
Motor Group #4 CB-542-E-E304 100.00 0.028  -0.098 3.5 0.102
d2A = ET CB-542-E-E304 100.00 0.082  -0.406 4.9 0.414
2t EEHO CB-542-E-E304 100.00 0.092 -0.507 5.5 0.515
MAIN TR. SECONDARY CB-531-E-Z001 89.18 0.206 -1.256 6.1 1.273
CB-541-E-V101 CB-531-E-Z001 90.40 0.007 -0.039 5.3 0.040
CB-541-E-V201 CB-531-E-Z001 88.83 0.007 -0.023 3.5 0.024
WCB-542-E-E304 CB-541-E-V301 0.00 0.203 -1.011 5.0 1.031
#PCB-542-E-E005 CB-541-E-V301 0.00 0.312 -0.791 2.5 0.850

NACD Ratio = 1.00

4
»

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



Project:
Location: st=&
KAERI
KIM H K

CNS-ANALYSIS

Contract:
Engineer:

Filename:
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Revision: Base

Config.: Normal

3—-phase fault at bus:

Prefault voltage =

B _

CB-542-E-E001

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude
CB-542-E-E001 Total 0.00 3.990 -24.703 6.2 25.023
190V/110V Panel(£%21J1 CB-542-E-E001 0.00 0.000 0.000 999.9 0.000
CB-540-E-L101 CB-542-E-E001 0.00 0.000 0.000 999.9 0.000
Motor Group #1 CB-542-E-E001 100.00 0.080 -0.548 6.8 0.554
Air Compressor CB-542-E-E001 100.00 0.105 -0.968 9.2 0.973
Cooling Water CB-542-E-E001 100.00 0.102  -0.886 8.7 0.892
EMER. MCC CB-542-E-E001 100.00 0.179  -0.427 2.4 0.463
Lump Load #1 CB-542-E-E001 100.00 0.209  -0.497 2.4 0.539
CB-531-E-Z001 CB-541-E-V101 87.60 3.154 -18.859 6.0 19.121
Air Compressor(ds71) CB-541-E-V101 100.00 0.161 -2.519 15.6 2.524
MAIN TR. SECONDARY CB-531-E-Z001 89.00 0.209 -1.277 6.1 1.294
CB-541-E-V201 CB-531-E-Z001 88.64 0.007 -0.023 3.5 0.024
CB-541-E-V301 CB-531-E-Z001 88.57 0.005 -0.014 3.2 0.015
PCB-541-E-V101 CB-542-E-E001 0.00 3.316 -21.378 6.4 21.633

NACD Ratio = 1.00

4
»

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

3—-phase fault at bus:

Prefault voltage =

B _

CB-542-E-E002

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
CB-542-E-E002 Total 0.00 4.470 -29.737 6.7 30.071
Motor Group #2 CB-542-E-E002 100.00 0.075 -0.482 6.4 0.488
Guide hall Sup fan A CB-542-E-E002 100.00  0.041 -0.203 4.9 0.207
Guide hall Sup fan B CB-542-E-E002 100.00 0.041 -0.203 4.9 0.207
Overhead Crane CB-542-E-E002 100.00 0.075 -0.478 6.4 0.484
HMSUX CB-542-E-E002 100.00 0.045 -0.107 2.4 0.116
110V Power (JI0IEE) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
110V Power (& & 4) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
220V Power (J10IEE) CB-541-E-V201 0.00  0.000 0.000 999.9 0.000
220V Power (A& 4l) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
CB-531-E-Z001 CB-541-E-V201 82.65 3.713 -26.805 7.2 27.061
CB-540-E-L201 CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
460V Power CB-541-E-V201 100.00 0.359  -0.853 2.4 0.926
Motor Group #3 CB-542-E-E003 100.00  0.077  -0.500 6.5 0.506
g2eslls CB-542-E-E003 100.00 0.045  -0.107 2.4 0.116
MAIN TR. SECONDARY CB-531-E-Z001 84.58 0.244 -1.793 7.3 1.809
CB-541-E-V101 CB-531-E-Z001 86.34 0.009 -0.055 6.2 0.056
CB-541-E-V301 CB-531-E-Z001 84.01 0.006 -0.020 3.5 0.021
WCB-541-E-V201 CB-542-E-E002 0.00 4.193 -28.265 6.7 28.574
#PCB-542-E-E003 CB-541-E-V201 0.00 o0.121 -0.606 5.0 0.618

NACD Ratio = 1.00

4
»

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

3—-phase fault at bus:

Prefault voltage =

B _

CB-542-E-E003

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude
CB-542-E-E003 Total 0.00 4.470 -29.737 6.7 30.071
Motor Group #3 CB-542-E-E003 100.00 0.077  -0.500 6.5 0.506
g2eslls CB-542-E-E003 100.00 0.045 -0.107 2.4 0.116
110V Power (Jt0IE&) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
110V Power (A& 4&!) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
220V Power (JI0IEZE) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
220V Power (& &4l) CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
CB-531-E-Z001 CB-541-E-V201 82.65 3.713 -26.805 7.2 27.061
CB-540-E-L201 CB-541-E-V201 0.00 0.000 0.000 999.9 0.000
460V Power CB-541-E-V201 100.00 0.359 -0.853 2.4 0.926
Motor Group #2 CB-542-E-E002 100.00 0.075 -0.482 6.4 0.488
Guide hall Sup fan A CB-542-E-E002 100.00  0.041 -0.203 4.9 0.207
Guide hall Sup fan B CB-542-E-E002 100.00  0.041 -0.203 4.9 0.207
Overhead Crane CB-542-E-E002 100.00 0.075  -0.478 6.4 0.484
HESUHR CB-542-E-E002 100.00 0.045  -0.107 2.4 0.116
MAIN TR. SECONDARY CB-531-E-Z001 84.58 0.244 -1.793 7.3 1.809
CB-541-E-V101 CB-531-E-Z001 86.34 0.009 -0.055 6.2 0.056
CB-541-E-V301 CB-531-E-Z001 84.01 0.006 -0.020 3.5 0.021
WCB-542-E-E002 CB-541-E-V201 0.00 0.277  -1.472 5.3 1.498
PCB-541-E-V201 CB-542-E-E003 0.00 4.349 -29.131 6.7 29.454

NACD Ratio = 1.00

4
»

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

Revision: Base
Config.: Normal

3—-phase fault at bus:

Prefault voltage =

B _

CB-542-E-E005

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude
CB-542-E-E005 Total 0.00 3.676 -20.705 5.6 21.029
Motor Group #5 CB-542-E-E005 100.00 0.032 -0.125 3.9 0.129
oloi=2 CB-542-E-E005 100.00 0.280 -0.666 2.4 0.722
CB-531-E-Z001 CB-541-E-V301 87.80 3.161 -18.903 6.0 19.166
CB-540-E-L301 CB-541-E-V301 0.00 0.000 0.000 999.9 0.000
190/110 Panel(&1 &) CB-542-E-E304 0.00 0.000 0.000 999.9 0.000
Motor Group #4 CB-542-E-E304 100.00 0.028  -0.098 3.5 0.102
d2A = ET CB-542-E-E304 100.00 0.082  -0.406 4.9 0.414
2t EEHO CB-542-E-E304 100.00 0.092 -0.507 5.5 0.515
MAIN TR. SECONDARY CB-531-E-Z001 89.18 0.206 -1.256 6.1 1.273
CB-541-E-V101 CB-531-E-Z001 90.40 0.007 -0.039 5.3 0.040
CB-541-E-V201 CB-531-E-Z001 88.83 0.007 -0.023 3.5 0.024
WCB-542-E-E304 CB-541-E-V301 0.00 0.203 -1.011 5.0 1.031
PCB-541-E-V301 CB-542-E-E005 0.00 3.364 -19.914 5.9 20.196

NACD Ratio = 1.00

4
»

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

Prefault voltage =

B _

CB-542-E-E304

0.460

= 100.00 % of base ( 0.460 kV)

100.00% of nominal bus kV ( 0.460 kV)

‘o

From Bus To Bus % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude
CB-542-E-E304 Total 0.00 3.676 -20.705 5.6 21.029
190/110 Panel(H &) CB-542-E-E304 0.00 0.000 0.000 999.9 0.000
Motor Group #4 CB-542-E-E304 100.00 0.028  -0.098 3.5 0.102
HA BT CB-542-E-E304 100.00 0.082  -0.406 4.9 0.414
H2At =2 ET CB-542-E-E304 100.00 0.092  -0.507 5.5 0.515
CB-531-E-Z001 CB-541-E-V301 87.80 3.161 -18.903 6.0 19.166
CB-540-E-L301 CB-541-E-V301 0.00 0.000 0.000 999.9 0.000
Motor Group #5 CB-542-E-E005 100.00 0.032 -0.125 3.9 0.129
oloi=2 CB-542-E-E005 100.00 0.280 -0.666 2.4 0.722
MAIN TR. SECONDARY CB-531-E-Z001 89.18 0.206 -1.256 6.1 1.273
CB-541-E-V101 CB-531-E-Z001 90.40 0.007 -0.039 5.3 0.040
CB-541-E-V201 CB-531-E-Z001 88.83 0.007 -0.023 3.5 0.024
®CB-541-E-V301 CB-542-E-E304 0.00 3.473 -19.694 5.7 19.998
#PCB-542-E-E005 CB-541-E-V301 0.00 0.312 -0.791 2.5 0.850

NACD Ratio = 1.00

4
»

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

Prefault voltage =

MAIN TR. PRIMARY

22.900

= 100.00% of nominal bus kV ( 22.900 kV)

= 100.00 % of base ( 22.900 kV)

R0ab ismdopd

From Bus To Bus % V kA kA Imag. kA Symm. % V kA kA Imag. kA Symm.
1D 1D From Bus Real Imaginary /Real Magnitude From Bus Real Imaginary /Real Magnitude

MAIN TR. PRIMARY Total 0.00 2.543 -25.257 9.9 25.385 0.00 2.522 -25.153 10.0 25.27¢
MAIN TR. SECONDARY MAIN TR. PRIMARY 4.47 0.034 -0.171 5.0 0.174 1.73 0.013 -0.066 5.0 0.067
FROM KAERI S/S MAIN TR. PRIMARY 100.00 2.509 -25.087 10.0 25.212 100.00 2.509 -25.087 10.0 25.212
CB-531-E-Z001 MAIN TR. SECONDARY 5.10 0.118  -0.593 5.0 0.604 1.98 0.046 -0.229 5.0 0.234
NACD Ratio = 1.00
[ ]

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

Prefault voltage =

MAIN TR. SECONDARY

6.600

= 100.00 % of base ( 6.600 kV)

100.00% of nominal bus kV ( 6.600 kV)

ismdopd

From Bus To Bus % V kA kA Imag. kA Symm. % V kA kA Imag. kA Symm.

1D 1D From Bus Real Imaginary /Real Magnitude From Bus Real Imaginary /Real Magnitude
MAIN TR. SECONDARY Total 0.00 0.936 -12.295 13.1 12.330 0.00 0.856 -11.909 13.9 11.94C
CB-531-E-Z001 MAIN TR. SECONDARY 0.73 0.127  -0.619 4.9 0.632 0.28 0.047 -0.233 4.9 0.23¢
MAIN TR. PRIMARY MAIN TR. SECONDARY 86.63 0.809 -11.676 14.4 11.703 86.63 0.809 -11.676 14.4 11.708
CB-541-E-V101 CB-531-E-Z001 21.84 0.048 -0.318 6.6 0.322 10.00 0.022  -0.147 6.8 0.14¢
CB-541-E-V201 CB-531-E-Z001 9.08 0.047 -0.186 4.0 0.192 3.34 0.018 -0.068 3.8 0.071
CB-541-E-V301 CB-531-E-2001 8.52 0.032 -0.115 3.6 0.119 1.56 0.008 -0.019 2.4 0.02¢C
FROM KAERI S/S MAIN TR. PRIMARY 100.00 0.233  -3.365 14.4 3.373 100.00 0.233 -3.365 14.4 3.37¢

NACD Ratio = 1.00

If faulted bus is involved in loops formed by protectio

devices, the short—circuit contributions through these PDs will not be reported.
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3-Phase Fault Currents:

Marasntony Dy ey Pt

(Prefault Voltage =

100 % of the Bus Nominal Voltage)

- o owubvosy  comobday
Symm. X/R Asymm.  Asymm. Symm. Asymm. Asymm.
1D kV 1D Type KA rms  Ratio M.F. kArms kA Crest kArms kArms kA Crest
110V Power (Jt0IEE) 0.111010V Power (Jt0IEE) Bus 18.634 4.9 1.249 23.278 40.303
110V Power (A& 4l) 0.11010V Power (A& &) Bus 18.634 4.9 1.249 23.278 40.303
190/110 Panel(¢1 &) 0.11(00/110 Panel(H 7 S) Bus 3.312 1.2 1.005 3.328 5.008
190V/110V Panel(£%217] 0.11(BOV/110V Panel(£%21J1? Bus 1.006 2.5 1.077 1.084 1.825
220V Power (JI0IEE) 0.22220V Power (Jt0IE£E) Bus 9.317 4.9 1.249 11.639 20.152
220V Power (A& 4) 0.22220V Power (A& 4) Bus 9.317 4.9 1.249 11.639 20.152
CB-531-E-Z001 6.600B-531-E-Z001 Bus 11.062 7.9 1.380 15.264 26.162
CB-540-E-L101 0.220B-540-E-L101 Bus 1.641 2.5 1.080 1.772 2.990
CB-540-E-L201 0.220B-540-E-L201 Bus 9.317 4.9 1.249 11.639 20.152
CB-540-E-L301 0.220B-540-E-L301 Bus 8.758 4.9 1.246 10.913 18.896
CB-541-E-V101 0.480B-541-E-V101 Bus 25.023 7.0 1.348 33.743 58.025
CB-541-E-V201 0.480B-541-E-V201 Bus 30.071 7.0 1.346 40.474 69.617
CB-541-E-V301 0.460B-541-E-V301 Bus 21.029 5.8 1.295 27.231 47.040
CB-542-E-E001 0.480B-542-E-E001 Bus 25.023 7.0 1.348 33.743 58.025
CB-542-E-E002 0.480B-542-E-E002 Bus 30.071 7.0 1.346 40.474 69.617
CB-542-E-E003 0.460B-542-E-E003 Bus 30.071 7.0 1.346 40.474 69.617
CB-542-E-E005 0.480B-542-E-E005 Bus 21.029 5.8 1.295 27.231 47.040
CB-542-E-E304 0.480B-542-E-E304 Bus 21.029 5.8 1.295 27.231 47.040
MAIN TR. PRIMARY 22.900AIN TR. PRIMARY Bus 25.385 10.0 1.437 36.482 62.102
MAIN TR. SECONDARY 6.600AIN TR. SECONDARY Bus 12.330 14.0 1.509 18.609 31.376

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

Protective device duty is calculated based on total fault current

» I oo i Supariyy Gy Ssating o /s eniilly



Project: ~ Cold Neutron Source Page: 32

Location: St=@X=EAH2A 5.0.00 Date: 05-07-2005

Contract: KAERI SN: KAERI-SKR

Engineer: KIM H K Study Case: SC Revision: Base

Filename: CNS—-ANALYSIS Config.: Normal
nlomipling Oy ummany fepast

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

[ "] [ intamenifen iy Gates Censiiile
CPT Symm. X/R Adj. Sym. Test Rated  Adjusted
D % ID Type (Cy) kArms Ratio  M.F. KA rms kv PF Int. Int.

110V Power (Jt0IE &) 0.110 18.634 4.9

110V Power (A& A1) 0.110 18.634 4.9

190/110 Panel(H &) 0.110 3.312 Jor

190V/110V Panel(£%212] 0.110 1.006 2.5

220V Power (Jt0IE &) 0.220 9.317 4.9

220V Power (A& A1) 0.220 9.317 4.9

CB-531-E-Z001 6.600 10.665 8.0

CB-540-E-L101 0.220 1.641 2.5

CB-540-E-L201 0.220 9.317 4.9

CB-540-E-L301 0.220 8.758 4.9

CB-541-E-V101 0.460 25.023 7.0

CB-541-E-V201 0.460 30.071 7.0

CB-541-E-V301 0.460 21.029 5.8

CB-542-E-E001 0.460 25.023 7.0

CB-542-E-E002 0.460 30.071 7.0

CB-542-E-E003 0.460 30.071 7.0

CB-542-E-E005 0.460 21.029 5.8

CB-542-E-E304 0.460 21.029 5.8

MAIN TR. PRIMARY 22.900 25.279 10.0

MAIN TR. SECONDARY 6.600 11.940 14.3

Method:IEEE - 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.
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@ CB Parting Time
Symmetrical Degree of DC Fault

KV 1D Type KA Asymm.(%) Current (KA)
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Abstract (1520 Lines) ‘

The analysis of load flow is for searching the optimal operation condition by computer
simulation. The analyzed items are as follows.

-. Active and reactive power from KAERI substation

-. Voltage drop on Tus

-. Analysis of load flow of active power and reactive power on Bus

The motor starting current of most ac motors is several times normal full load current.
Motor starting torque varies directly as square of the applied voltage. If the terminal voltage
drop is excessive, the motor may not have enough starting torque to accelerate up to running
speed. Running motors may stall from excessive voltage drops.

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. For
existing systems, fault studies are necessary in the cases of installation of extra rotating loads,
system layout modifications, rearrangement of protection equipment, verification of the
adequacy of existing breakers.

This technical report deals with the load flow study, motor starting study and short circuit
study for CNS(Cold Neutron Source) power system using ETAP(Electrical Transient Analyzer
Program) to determine the optimal operating condition.

Subject Keywords HANARO, ETAP, CNS, Cold Neutron Source, Load flow,
(About 10 words) Motor starting, Short circuit current
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