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AFPEEDIX i

PLOW. OGRAMN NO
TN
Qm !

( M, BMNVA, N, MO, NV 1

<vp(1},vq;‘._n.mur}.mt:} = n>

IES

Y =

NO
< HEAD AND STORE VOLTAGE >
L

—-I/ PRANCH DATA -

| 2

CAL. Y AFD n
_
ADD -Y ‘PO OFF DIAGORAL ELE.

DEF. TAPPED SIDE | F

. I %0
ADD n°Y TO DIAGONAL ELE,

Q

ADD Y 70 AMOTHER DIA. ELB.

|/ GER/LOAD DATA




CiL. Y

CAL. Y, AND ¥ E.

f-a
Y

‘_Is_or Yl and ‘IEEE

3
b
L




PROGRAM NO, 1

FORMAT ION OF NMODAL ADMITTANCE MATRIX
DIMENS 1ON YG{210),¥8(210),vP{20),vQ(20)
READ180,M

READ 184 ,BMVA

READ180 N

READ 180 NG

READ180,NV

NN=N+NG

PRINT199

DO1Q0 1=t M
DO100J=§ M
KeJ*(J-15 /241
vP{I1)=0,
vQ{1)=0,
YG K =Dl
100 YB(K)=0,
KCH=0
IF(NV}TAY 100 1041
Th1 Kv=0 .
143 READI183 i,¥M,VD
vD=vD/5}.296
VP l$=uH*Ecussuu ;
V(T )=vM*{SI1N{vD
KV=KV+1
IF{KV-NV)1h3,101,10t
101 READ181,1,J,L,TI,TJ,TR,IV,JV,6,B,Y,K5Q
RCH=KCH+1. . . W =W,
TR== 100, /{TR+100,)
D=6 *G+B*B
G=G/D
B=-3/D
K { -1} /2+1
YG Kinvs K;—TR*G
YB{K)=YB{K)-TR*B
IF(JV-1V}109,110,110
109 |B=| :
[5=J
GO TO 111
110 tB=J
[Se]
111 Xafe*{B-1)/2+18
D=TR*TR
TGEK}#YGEK +D*G
YB(K)=YB{K}+D*B+Y
130 K=1S*{5-1}/2+15
YG{K)=YG{K)+G



iF{KCH~N}101,104 , {OL
10k [F(KCH-NN)122 120,120
122 READ182,15,L,T1,P ,Q,G,8,KSQ
KCH=KCH+1
P=P/BHMVA
Q=0 /BMVA
TR=?P{[S
TI=VQ({ IS
VM=TRATR+TJ*TJ
DaGHG+B+B
IF(D}123, 12& ,123
123 G=G/D
B=-B/D
[F{vw)tzs 126 125
126 CP=0C,
CQ=0,
G0 70 129
125 CP= TR*G-TJ*H}+2H*TH+Q*TJ}!HH
CQ={ TR*B+TI*G )+ { P*TJ-Q*TR} /VM
GO TO 129
12L G=—~P/VM
B=0 /VM
CP=0,
CQ=DI
129 Y=0,
{F(SENSE $WITCH 1)}124.197
126 PRINTI9S,iS,L,T1,G,B,6p,CQ,KSQ
107 PUNCHISG, 1S L, T! G B CP,LQ KSQ
GO TO 139
120 PRINTIS5
D015 |=1 ,M
DO135J=1 .M
K=J*{J-1] /241
IF(SENSE SWITCH 1)116,175
116 PRIUTISZ,,d YG Kj,vy SK;
195 PUICHIS2,1,J, YG Ki vy (K
|F{SEMSE . SW1TCH 3)131,152
121 PRINTIOT
D133 |=1,M
IF{SENSE "SWITCH 1}13&
134 PRINTION, T, vp{l uqs ;
133 PUNCHIO4 | | QU
132 CONTINUE®
180 FORMAT( [4)
184 FORMAT{F1is,0)
183 FORMAT( I3,F1%,0,F14.0)
181 FORMAT({3,{3,]3 F5. +F5.0,F5.0,17,11,F14,0,F14,0,F14,0,11)

YB%K)=YB(K]+B+Y

133



+82 FORMAT((3,(3,F5,0 Ft4,0,F14,0,F14%,0,F14,0,[1)

199 FORMAT(39H GEN/L0AD AOMITTANCE aND CURRENT sOURCE/)
196 FORMAT( 13,14 ,F6,1,F15,5 F15,5,F15,5,F15,5,12)

195 FORMAT(//24H MODAL ADMITTANCE MATR(X/)

191 FORMAT{//26H NODE VOLTAGE [N RECT FORM/)

132 FORMAT{ (3,14 ,F15,5 F15,5,}2)

194 FORMAT({3,F15,5,F1%,5)

EMD



APPENDIX B

FLOW CHART OF PROGRAM 80,2

(PH.H.SE 8E3. No,, NQ, OF BUS

¥
< " BTORE ¥ MATRIX ‘>
. ¥
< STORE A ZERO COLUMN >
- I — I = 1,0
’ SET A MAX. ELEMENT = 0 = YMXS|

QK=1.N

MAG. OF AN ELEMENT, Y&

e st

A >
TES
£ HZED BEFOR
NO
I ]
REGISTER NEY HOSITION QF ROW
¥
TMXS = Y&
L
¥
IREGISTER HEW POSITION OF COLUMN
¥

REGISTER THE USED PIVOT ROW

émnma A UNIT YECTOR TO n+1 cc§

DIVIDE PFIVQOT ROW BY FIVOT ELE. .

T

ELIMINATE THE COL. OF PIVQT ELE,

¥

B




REPLACE PIVOT COL. BEY n+1 COL,

H-sz-p

-

- ¢J_z NP, NN

FIND THE POSITION OF ELE.

Y

INVERTED MATRIX




C PROGRAM NOD, 2
C MATRIX [MVERS|ON

(15) O IMENS | ON G{t5,16},B(:5,16},Kc{i5},an{lsj,anflﬁ),KB{IS),K
5(15

READ290 ,KSQ
READ 290N
PRINT293
NP=N+1
00 201 1=1,N
DO 201 J=[ N
READ291 B, 15,6(1,J),B(I1,J)
KB[lgﬂlé
KS{J)=15
GEJ,I =G$I,J;
201 B(J,)=B{},J
D0202]=1 N
202 KC([)=0 -
¢ SELECT MAX, PIVOT ELEMENT [N THE [TH COLUMN
00 250 [=1,N
YMXS=0,
- DD220K=} N
YS=G(K, 1 {*6 (K, 1)+B(K,1}*8(K, 1)
(F(YMXS-YS$)217,220,2%0
7 IF(KC(K))220,29,220
9 Loc(t)=K
YMXS=YS
20 CONT [NUE
IF(YMXS)221,222,221
222 PRENT292,K,]
PAUSE
221 L=LOC( )
KOL{L)=I
KC{L}=1}
c SET ZERO AND UNIT ELEMENTS TO THE N+1 COLUMN
D0223J=t N
G{J ,NP)=0,
223 B{J,NP)=0.
G{L NPY=T.
c DIVIDE PIVOT ROW BY PIVOT ELEMEWT
AGL=G{L,I}
ABL=B{L,I)
YM=AGL*AGL+ABL¥ABL
D0230J=1,NP
AG=G(L,J}
AB=8{L 1)
G{L,J;=EAGL*AG+ABL*AB FYM
B{L,J)={ AGL*AB-ABL*AG }/YM

230
00240J=1",N



231

240

250

261

262
263

264
265
266

259
260
290
292

293
29
296

AB=

IF{J~ Li231 240,231

DOZLOK=1 NP

GEJ K;=G$J KJ-AG*GEL ;+AB*BEL,K;
J,K)=B{J K)-a6*B{L ,K}-AB*G(L K

CONT | NUE

D0250J=1 N

G%J IgnﬁgJ wp;

B(J,F)=B{J NP

CONT INUE

OUTPUT PROGRAM

DO260)=1,N

L=LOC( |

1B=KB{ |

IF{SENSE SWITCH 3)261,262

NN=1

HFa |

GO TO 266

[F(SENSE SWITCH 2}263,264

NP=

GO TO 265

NP=1

NN=N

DO260J=NP NN

IS=KS[J;

M=KOL

IF( SENSE SHITEHIzZSQ 260

PRINT296,18B,15,6(L H; E ,K5Q

PUNCH296, 1B, [$,G{L M MY K5Q

FDRHATE!&

FORMAT{//21H PIVOT ELEMENT AT ROW,{3,7H COLUMN,[3,8H IS ZER

FDRHAT!ZBH NODAL (MPEDANCE MATRIX)

AG=G€J |

FORMAT( I3,13,F14,0,F14,0)
EURMAT 13 l& FI5.5.F15. 5,12)
ND



AFPENDIX C

FLOW CHART OF PROGRAM NG.%

( KO, OF CHANGE: NG, WT, NL

;[;
< STORE ORICINAL Z MATRIX >
i
i/cml/m.m DATA & VOLTAGE PAQ . NG=07?
¥ | ¥ YES
Z-=Y; CURRENT SQURCES I/ BRANCH DATA '_ﬂ";
¥ ¥ ] *
c
DRRENT SOURCE & 3 Z—»Y ; STORE » LEGS

1*' 7 A
I—‘ DENO = 3/Y + Zi4

i" O

_ .
<m{an 1}{rOW i) J/ DENO= 1/%+ Zii 42 Jj - 22Zi} ‘
Y ~
< B {COLi-COLj ) {ROWi—ROWj)
\\. -~
¥
' . < NEW MATRIX=ORG, MATRIX-NUM/DENO >
YES
- [
- TAPFED
~——€-—-|  DEFINE. Y
Uk
TAPPED —JIORE MODIFI

' - DEFINE Y

* HO

HEW 2 MATRIX l

END




352

353

304

30%

307

308

309
310

PROGRAM NO, 3

MATRIX MODIF[CAT]ON

DIMENSION RG(120),x8(120),A{15),E(15)}
READ 380,K5Q

READ 380,M

READ387 , BMVA

READ 380 ,NG

READ 380 ,NT

READ 380,NL

DO 303 [=1,M

Do 303 J=1,M

IF{J-1}352,352,353

Kafx{1-1}/24J

G0 TO 303

Ke=J*x({ J=1)/2+1

READ 383 ,RG{K),x8{K)

NA={ NG+NT+NL )

KCH=0 :

[F(NG) 304,310,304

READ 384 ,1,L,T!,P,0,GM,BM

READ 385, RG.J,XBJ

XBJ=XBJ/57.296

UFﬂRGJ*EEGS{XBJ ;

VO=RGJ*(S | N{XBJ

TR=RG.J*RGJ

P=P /BMVA

Q) /BMVA

D=GM*GM+BM*BM

[F{D) 305,307,305

GM=GM/D

BM=—BM/D
RGl=vP*GM-UQ*BM+fP*vP+Q*vQ]fTR
XB |=VP*BM+VQ*GM+{ P2YQ -Q*VB } /TR
G0 TO 308

GM=—P/TR

BM=Q /TR

RG{=0.

XB =0,

[I=t}

KK=3

IF{SENSE SWiTCH 2)309,368
PUNCH 391,1,L,TI,GM,BM,RG1 ,XB! ,KSQ
GO TO 368
READ386,1,J,TR, IV,JV ,GM,BM,Y
D=GM=GM+BM*BM

GM=GM /D

BM=—BM/D

TR=100,/(100,+TR)



IF{KCH~NT-NG) 311,312,312
312 P=0Q,

Q=Y

VP=0,

VQ=Y

IF{1-J)324 301,324
301 11=]

KK=3

GO TO 368
31) F=TR*({TR-1,)

P=FaGM

Q=F*BM

F=t,-TR

VP=F *GM

VQ=F*BM

F=TR

GH=F*GM

BM=F*BM

IF(JV-1V} 324 324 325
324 |S=}

[ B=J)

GO TO 326
325 {5=J

}B=1
326 D=GM*GM+BM*BM
GM=GM/D
BM=-BM/D
K=1*{[-1}/2+1
RGI=RGEK
XBi=XB({K
K=J*(J-1)/2+)
RGJaHGEK
X8J=XB{K
K=d*(J-1)/2+1
RG1J=RG(K)
XB|J=XB(K)
D | VR=GM+RG | +RGJ~2 ,*RG [ J
D IVX=BM+XB [+XBJ-2 ,*XB[J
DO320N=1 M
[F{N- 11314 315,315
b Nisiw(1-1)72+N
GO TD 316
S NIaN*{N-1}/2+]
6 IF(N-J)317,318,318
7 NJ=J*{J-1)/2+N
GO TO 319
8 NJ=N*{N-1)}/2+J
9 A(N)=RG(NI)-RG(N.J)



=XB{N{)-XB({NJ)

=D [VR*0 | VR+D | VX*D | VX
R=D |VR/D VS
VX=-D | VX/D| VS
DO321IN=1,M

0032 1NN=N,M
£=A(N§*AENM}-E{M)*EEHH}

E(N)
KK=0
DIVS
DIV
DI

D=C (N} *A({NN)+A{N)I*E(HNN)
K=NMA{ NN-1)/2+H
RG{K;=RG K —EC*DIVR—D*DIHK;
321 XB(K)=XB{(K C*DIVX+D*D{ VR
367 KK=KK+1
IF{KK-2)327,328,335%
327 11=I%
GM=F
BM=l)
GO TO 368
328 {1=IB
GM=YP
BM=V{)
368 D=GM*GM+BM*EM
IF{D)369,367,369
369 GM=GM/D

BM=—-BM/D
K=1I#%{11=1)/2+1]
DI VR=GH+RG (K}
DIVX=8M+XB(K)
DO334N=1 M
IF{N-[1)330,331,331
330 K={I*x(1[-1}/2+N
GO TO 332
331 K=N*{N-1}/2+11
i3z ﬁEH;=RG£K}
334 ECN)=XB(K
GO TO 333
335 KCH=KCH+1
[FEKCH*NG)
306 1F{KCH-NA)
3L7 PRINT 399

0k, 306,306
10,347,347

342 Ke=Jg®{Jl1)}/2+]
344 |F(SENSE SWITCH 1)
348 PRINT 393,1,J,RG(K



349
380
381
383
38L
385
386
391
393
399

PUNCH 393,1,J,RG(K),XB{K) ,K5Q
FORMAT{ 14§
FORMAT(F14,0)

FORMAT({7X,F14,0,F14,0)

FORMAT( §3,13,F5,0,F14,0,F14,0,Ft4,0,F14,0)
FORMAT{ 3% ,F14,0,F 1k, 0}

FORMAT{ 13,13 ,16X,F5.0,11,11,F14 0,F14,0,F14,0)
FORMAT( I3, |4,Fb6,1,F15,5,F15,5 F15,5,F15,5,12)"
FORMAT( [3)i4.F15,5,F15,5,12}

FORMAT(32f MOD|F1ES NODAL T[MPEDANCE MATRIX/)

END



APPENDIX D

FLOW CHART OF PROGRAM NG. 4.

N

O, OF GEN, ¥G ; NO. OF VOLT. KV
¥

STORE Z MATRIX
¥

STORE VOLTAGE >
.

]
GENERATOR DATA

¥

CURRENT SOURCE AT TIE BUS

R RNYA WA




PROGRAM KO, b
PRE-FAULT VOLTAGE CALCULATION
D IMENS [ON RG{21D},xa(zin},cpfzn),cquu},VTPIEU),VTQ{zn)
READ380 M
REAQ 381 ,BMVA
READ380,NG
READ 380,Nv
00 303 I=1,M
CP£|;=0,
CQ{ | }=0,
VTpftgan.
VTQ{ [ }=0,
DO 303 J=1,M
IF{1-J)305,306,306
305 KaJ*(J-1)/2+1
GG TO 303
306 K={*([-1)/2+J
303 READ383,RG(K),XB(K)
Ky=0
315 READ 3B5,1 VM,VD
vo=vD/57.2%6
VTPEI}=VH*$CDSE?D);
VTQ{ !)=vM*{S|N({VD)
KV=KV+1
IF{KV-NV)315,318,318
318 Kv=0
304 READ 384,|,L,TI!,P,Q,GM,BM
D=GM*GM+BM*BM
GM=GM/D
BM=-BM/D
P=P /BMVA
Q=0 /BMVA
UPavTPEI}
VQ=VTQ( 1)
TR=VP*VP+YQ+*V(Q
CPE!]=EP{I}+(VP*GM-UQ*BH +EP*VP+Q*¥Q%!TR
CQU1)=CA{ 1)+ (VP*BM+VQHAGM)+( P*VQ-Q*VP } /TR
KV=KV+1 :
FF{KV-NG}304,350,350
350 PRINT 398

DO 359)=1,M
VP=0,_
VQ=0,
PO 356 J=1,M

[F(1-J) 357,357,358
357 Kag*(J-1)/2+1

GO TO 351
358 K=|={-1)/2+)



351'6M=RGEK§
BM=XB(K
P=CP{J}
R=CQ({J
TR=GM*P -BM*Q
VP=VP+TR
TR=GM*)+BM*P
356 VG=VQ+TR
JF{SENSE SWI{TCH 1) 362,359
352 PRINT 396, ,VP,VQ
359 PUNCH 396,(,vP,VQ
380 FORMAT{ 14}
381 FORMAT(F14,0)
383 FORMAT{7X,
385 FORMAT
384 FORMAT
396 FORMAT

.0;

.0

Ihju,FIh.u,Fih,n,th.D]
'5

398 FORMAT i

T, el —
"--_‘u:l}.uw

N RECT, FORM/)



APPENDIX E

FLOW OHART OF PROGRAN Q.5

START
rf NO. BUS, BaSE MVa __1
Y
<i READ BUS VOLTAGE ::>
Y 435
/ NV, TV, CB
Y %10
61;@011;@ ELE. OF THE ROW OF Z
ISS
FAULT CURRENT IN P.U, LA = ©
Y 439 _
CONVERT P,U, TO AMPERE [
¥ B
CONVERT TO POLAR FORM ]

4§

h 4

FAULT VOLTAGE J

OFF=DIA,ELE.OF
r/’ A.EL TEE, vl

HMORE ELE.

411

445



—{ PRANGH DATA

. v —
l TURN RATIO TOR END OF BRANCH | 39
. = .
‘ CURRENT AT THE END, LA = 1
YL4s
NO
TH ENDS
YES )
A |  CURRENT FROM EACK END
/ --"""i"“-'--.__
‘ ¥ o
|
Lxg (/ GENERATOR DATA
I__ﬂ___- ¥
| GENERATED CURRENT ,LA=2,LB= O
A
o,

448

TES

433

439 (/
T—__' ' FAULT VOLTAGE

47351




k35

&

L VOLTAGE IN POLAR FORM

YES

FE—

b33

YES

410




PROGRAM NO, 5
THREE-PHASE SHORT CIRCUIT STUDY
D IMENS | ON VP(ZD},UQ{ZD),UFP{ZD},UFQ(ED),CH(Z},CD{Z)
READLBT M '
READ4E3 , BMVA
PRINTLIS
0QLO2 =] M
402 READLB2 ,vP{1},vQ((}
410 READLST NV
READLA3 TV
READLB3,C8
PRINTLSY,TV
KK=0
L35 PRINTLO3
LOO READLBO,],J . RG,X8
T=8Mva/{TV*], 7321}
KK=KK+1
KN=1
D=RG*RG+XB*XB
ussuuPE[;
VSJ=vQ{ |
CP={VST*RG+VSI*XB}/D
CO=(VSJI*RG-VS [*XB) /D
LA=0Q

439 CaT*(SQRT(CP*CP+CQ*CQ) ) *1000,
iFiﬁP}hZS,hZh,hZS

b2h FF(CQI4Z5,460 426

425 D=-90,
GO T0 bb1

460 D=0,
GO TO 441

426 D=90.
GO TO L4

423 D=57,296*(ATAN(CQ/CP))
!chp BYO L& Lk

L4 IF{CQ)4u2 443 4,3

442 D=D-180,
GO TO L4k

443 D=0+ 180,

B41 TF(LA-1 35 445 446

Luly P=(vs1*CP+vEuCd Y#amMva
Q=(VSJ*CP-VS [*CQ $ *BMVA
VS |aSQRT{ P*P+Q+Q
VSJ=CB*VS |
PRINTLI5,|,C,0 VS, VS
IFESENSE swifcht)ubi | kos

401 {F(KK-NV)EOO 410,410

405 VFP(J)=VP(J)  (CP*RG~CQ*XB)



VEQ(J)=vQ{J) -{CP*XB+CQ*RG)
IF(KN-M)L06 407,407
L06 READ4S8D, | .J,RG,XB
KN=KN+1
GO TO 405
407 PRINTL498
READ481T ,NL
READLST , NG
READLBT ,NT
NK=NL+NG
KCH=0
lF(NL%hII,hlZ,hII
411 READLBYL,{,J,L,TI,TJ,TR,IV,IV,G,B,Y
TR=100, /{TR+100, }
D=G*G+B*B
G=TR*G /D
B=-TR*B/D
X=0
KCH=KCH+1
USI=UFP$1;*UFPEI}+vFQ(I;*vFQE1;
E5J=UFP JITVEP{JI }+VFQ(J }*VFQ(J
N=0 .
EF{VE[-VSJ)IB15 415,416
15 1B8=y
|51
=BMVA/(TJ*1_,7321)
KN=KN=+1
[FIJV-1V)418,422 422
418 RT=1,/TR
GO TC 417
422 RT=TR
GO TO 417
416 1B=1
1S=J
T=BMVA/(TI*®1,7321)
PF{IV-av)L18 422 422
Lt? C=VFP(IB
' D=vFQ(iB
K=K+1
VS T1=RT*C-VFP( [S
VSJ=RT*D-VFQ( ]S
CP=VS{*G-VSJ*B-Y*D
CQ=VS [ %R+ VS I®G+Y *(
KN=KN+ 1
LAY
GO TO 439
445 CD{K)=D
CM{K)=C



427

429
12

46
447

430
432

433

L4L8

431
481
483
L&y
L85
499
Lg7
493

L95
496
498

+DEG/)

492
491
480
L82

[F{KN-2)415 416 427
PRINT496, L fs [B,CM(1},6D(1),cM(2),CD{2)
IF{hCH-NL%£11 429,439
IF(XCH-NK h12,h30 hsn
READLSS,1,L,TI,G,8,CP,cQ
KCH=KCH4 1

CP=CP- ngpfi) "”FQf ;
CQ=CQ-({VFP{ | }*B+VFQ
T=BMVYA/(TI*1,7321)

J=0

LA=2

LB=Q

GO TO 439

FF(LB-7 uh? LL8 448
PRINTALQ ,0.¢,0

IF[hCH MK)£12 430,430
[F{NT)432,431 432

PRINTLSZ

J=0

READLSO, |

CP=UFPEI}

CQ=VFQ{ 1}

LA=2

LB=2

T=1,/1000,

GO TO L39

PRINTY491,],C,D

J=J+1

IFfI—NT]h?% L3t .43

IF{KK-NV)L35 410 ii10

FORMAT( {4)

FORMAT(F 14, n}

FORMAT(13,13,13,F5,0,F5,0,F5,0,11,11 ,F14,0,Ft4,0,F14,0)
FORMAT( (3 13 P50, Fth ooFiulo Fiulo,Fin.0)

FORMAT{ 321 THREE-PHASE SHORT CIRcu:f STUDY/)

FDRHAT%IBH FAULT ON ,F7.1,7H KV-BUS) .
FORMAT( /20H BUS AMP+DEG ,12X,16H MVA CB,MVA/

FDRHAT(lu F12.,2,F9.2,F12,3,F12,.3}

FURHATE 4, [h "Fi2.2 ,F9,2 FIS. ,F9.,2)

FORMAT{ /2 8H £ 787 aMP{12U)4DEG, 11X, 13H AMP(J—1)
FORMAT({ /18H BUS VOLT+DEG /)

FORMAT lh FID 5,F8.2)

FORMAT Fik.0Fi4.0)}

FORMAT hx Flﬂ n JF1h,0)
END



AFPENDIX F

/a-m. OF BUS M,NMZ; BASE MVA ]
)/ I

( STORE BUS VDLTAGE Jz
T Yam __

1
“1/13.6.513 VOLTAGE AT FAULT BUS; €B |
e AR

ROW 4 OF 2 MATRIX }_

- TES
‘ LR L
STORE TGS FIRST CARDS

" hh Y —

FAULT CURRENT , LA=O |
Va3 e i}

3 POLAR FURN

e i<> =z T -

! § <
s,
445 FAULT LiVa; <3, MVA A :
| ¥ o

A | FAULT QURR¥NT, HVA, CDJIWVA
f
|
I
1

1 - |

' i TAULT VOLTAGE =t IU3 i _ —[
'f J
) l JON— YOLTAGE 'DISTAIRUTICN i

- E
- : YES .
T HOD EL:.‘ elencnt

T



| BIANCH DATA

¥

COAVERT Z2 to Y

¥

STORE FO3,BUS NO. OF THE BRAWCH

T'fii GROUND END I=0

a .
RIGHT TURN-RATTIOS OF BRCH ENDS €
7 _
i SEQ. CURRENT & STORE
NO
TH EWD
TES
Lo
L SB2Q,7 439
428§ TES A

PHASE CURRESIT , LA= h‘l

STORE MAG,&ARGUMENT OF PHASE CURR. 439

A Y. T
T time ZERD CURRENT 1
@

PHASE & 3 time ZERO CURRENTS




ALL BRCH

YES

—|/ GEN/LOAD DATA

1
l SERQ., CURRENT K& STORE THEM
'l
40 1 SEQ.?
YES

4,28



C PROGRAM HO, &

C ONE-PHASE SHORT CIRCU{T STUDY

(33 OIMENSIOM vP(60),VQ(60) ,GR(3},BX(3),CP(3),cQ(3},PC(3),QC
3

READLET M
READLST MZ
MM=Me MeMZ
READ4B3 ,BMVA
D0402 [=1 M
402 READLB2 VP{[),vQ(1)
421 READLBT NV
READLB3 TV
READL83 ,CB
PRINTHO7,TV
KV=0
L35 PRINTLOQ
T=1000,*BMVA/(TV*1,7321)
LOo KN=0
LO4 READ48C,F,J,RG,XB,K
KN &N+ 1
KO=3
i;ET-a)h71,h7n,h?1

470
GO TO 472
47t [I=I
472 {F(XN-3)403 403,475
h03 GR(K)=RG
BX(K)=XB
{F{KN=3 }00b 405,405
405 u5|usa{z)+sé$3;+un 1}
VSJ=BX{2)+BX{3)+BX{
Q=VS | *VS [ +VS J*VS
pC 1}=VPEII
QC{1)=v0( |
CP{1 }=(PC{1 ) %VS 1+QC{1)*VSJ)}/Q
colt =f%C(1)*USI-PC{1}*H5J /Q
C=3.*CP{1
D=3,*CQ(
LASQ |
439 DA=T*SQRT(C*C+D*D)
trscgnzs,hzh,hza
b2l [F(D)425,460 426
425 DB=-90,
GO TO 41
h60 DB=O,
GO TO Lit
426 DR=90,
GO T0 4l



h23 DB=5?.296*(AT#N(D!C}}
IFEC G40 BLT 4k

L0 [F{0)hb2 443 443

44?2 DB=DB-18 .
GO TO Lin

L443 DB=DB+]80,

BUY LF(LA-1)hbY L5 Lig

Ll P=EPC{I #C cgliﬁn;*anun
Q={QC{1}*C-PC(1)*D}*BMYA
VS I=SQRT( P#P+0*Q )
VSJI=CBHYS |
PRINTL92,11,DA DB, VS [,VSJ
{F(SENSE "swiTch 13474 ho9

L74 Ky=Ky+1
IF{KV-NV)400,421 421

409 Ko=0

810 KO=KO+1
K=KO0
RG=GREK
XB=BX (K
1F{K~3)533 454 453

B5h J={7
GO TO 475

433 J=|{

475 N=M¥Ks

Vg (N j=-{Col 1) xxmacO (1 Y %RG
[F(K-1)476,477,476

477 VP N;¢VP N +HP{J}
VG (N =v? NY+vQ(J

476 TF{KO-3}410,478 478

478 |F{kN-MM)LOL ho} ko7

LO? PRINTLOS

READLST _NL

READ4L81 | ND

NL=3#NL

ND=3*ND

KG=NL+ND

KC=0

IF{NL)LY 1,512 10t

KCH=0

413 READLSY [,d,L,TI,TJ,TR, IV,JV RG.XB Y,K
:ffT“1}d55,£55,h55 LA R LA LT

tZ=)

455 TR=100,/(100,+TR)
D=RG*RG+XB*XB
IF(D)463,464 463

463 RGaTR*RG,/D

UP;N =—$EE£IE*RG—CQ$1§*IE;



AB=-TR*XB /D
Lol KCH=KCH+1

KC=KC+1

KN=0

KK=0

fB=J

[5=1

IF{1~3)457 450,457
Ls8 PC(K)=0,

QC{K}=0,

KN=KN+1

GD TO 416

L57 IF{JV-IV)L18,418 422
422 RT=TR
GO TO 417
418 RT=1,/TR
GO TO 417
416 |B=[
1S=J
IF{IV-4v)810,418,422
b7 KN=Kh+1
WaM*K+ [B
NN=M*Ks | S
LF{1-J)465,466,465
466 VS |=0,
VSJ=0,
GO TO 468
465 vs:=vPEuN
VSJ=VQ (NN
LEA C=VP{N)
D=vQ{N)
VS {=RT*C-VS |
VSJ=RT*D-VSJ
DA=VS [ *RG-VSJ*XB-Y *D
DB=VS [*XB4+VSJ] *RG+Y*C
!FEKM—E}&S!,hSE,hSE
L81 PC{K)=DA
QC{K)=DB
GO TO 453
452 CPEKg=nA
CQ{K)=DB
L53 JF{KN-2)416,427 427
427 IF(XCH-3)413 428 K23
428 T=~1000, *BMVA/ (T 1%1,7321)
C=¢Ffl]+CPf2;+EF{3¥
D=CQ(1)+€Q{2+CQ(3

Go To 439



445 VS |=DA
vSJ=DB
£=3.*CP{3§
D=3,%CQ(3
LA=2
GO TO 439
L46 PRINTHGG,L,1t VS| ,VSJ,0A,DB
lrgxx 11458 uéd7 ué7

459 1F(XC-NL)56T k61 467
461 [i=]Z
TI=Td
nuhsz K=1,3
;=PE€K]
462 CQ(KI=0C({K)
uaxx+|
GO TO 428
b67 |F$KE~NL 11,410, 41d
ik |F{KC-KO}512 hao '430
12 KCH=0
k15 READ4BS,14,L,TI,RG,XB,DA,DB,K
KCH=KCH 1
KC=KEL+1
HHM*KH |
Exgann ;*Ra—vqfn}*xs
K)=DB- NI*XB+VQ{N)*RG
IF(KCH 3)415,428 428
L30 Kv=KV+1

!F{Ku —NV)435 421 421
481 FORMAT( 14}
483 FORMAT(F1L,0)

482 FORMAT LY, FTh 0,FiLk 0)
480 FORMAT(13,13 ,F1h.0,Fth.0,11) L
4BL FORMAT(13,13,13,F5.0,F5, 5 JF5,0,11,11,F14,0,Ft4.0,F14,0,

1}
485 FORMAT( 13,13 ,F5.0,F14 .0,F14,0 F1k, O, F1L 0,1t}
La7 FDRHAT{!E?H 6HE-PHA5E SHORT CiRCUIT QM F? §,7H K? BUS)

499 FORMAT{/20H BUS AHP+DEG, 12X, 1601 Mya® CB.MVA/
492 FnRHAT{Iu F12,2,F9,2 F12,.3,F12,.3) '

neh?? FORMAT( /94 BRCH BUS,8x,33H AMP{A)+DEG AMP{31(0))+
G

h96 FORMAT(14,1X,14,F12,2,F9,2,F12,2,F9,2)
ENO



APPENDIX G

MASTER SHEEDS

COMPILED BY DATE SHERT HC,
CIIECEKED BY DaTH Ity WO,
FROGRAM RO, 1 38Wl1 ; OW? ; S3 F ki .

Total Humber of Bushars

Base MVA

Total Fuomber of Tranch DNata

Total MNumber of Gen/Load Data

Huaner of Hequired Veoltage

Data of the Prefanlt Voltage from Data Bheet o, ——-

Iata of Sranch Charncteristics fronm Deta Sheet HNo,=—-

bData of Gen/Load frog Dats 3heet Ko, —— —-

Program Koo 2 8W1

-

Sz R 1 SWa

Jequence Humber of the Network

Total Wumber of Busbhars

Y-Matrix, Output of Program No. 1




Frogram Lo, 70 341 ;3 52 ; 3WE ¢ SWq

Segquence Ho. of the Network

Total Ho. of Bushers

SDase MVA

Bo. of Gen,/Load Data for Change

" Ho. of Branch Data for Change in Tap

Ho. of Branch Data for Line Change

Z-Matrix, Qutput of Program HNo. 2

Ger/load Da'a and Veltage at the Busbar from Data Sheet
Age=—e - apngd --———

Branch Data lor Tap Change from Data Sheet Ho.——-

irgneh Data for Line Change from Datse Sheet Hg | —emm

Program

No. 4 S¥l HI 1 : 33 ; oHd

Total Mo. of FusbBars

Hase MVA

Mo, of Generatozs

Nao, of Voltage at Generstor Busea

Z-Matrix,Output of Either Prograz No,2 Or Prograr Ho. 3

Cen. Data From Data Sheet Wo,———




Preogram lio, 5 SW2 A

w1
!
Lo
E
L]

Total Ho. of Duzbars

dase MVA

Prefault Veltage, Outpat of Frogram We,l or Program Ne.d4

Wo, of Certain KV Busme= to Le Short Cireuit

HJase KV of those Duzes

Qireuit Breaker Constant

The Row of Z-Matrix {Trom sither Progs.? or Prog. 3

Ho. of 3ranchk Data

Ha, of Gen., Data

Fo. of Bus Numbers

teruired Branch Data from Data Sheet fo, —w——o

Required Gen, Dota, Qutput of Program lo.l

Reguired Busbar Fumbers




Program Wo. 6 3wl s 3o ; SW3 : SW4

Totz) HNo, of Bushars

Base MYA

Prefault Veltawe, Qutput of Progmam MNo,l or 4

Ho. of a Certain XV Buzes to be Short Qircuit B
—ad

Bazze ¥V of Those Buses

Cireuit Ergalker Constant

The Rowz of Eneh Scquency Matrix from Program No.? or 3

Mo, of Branches

No. of Cenerators

Required Iranch Data for Bach Seguence from Sheet No.-—-—

Heguired Gen, Data of Bach Sequence from Daten Sheet No.-




APPFENDTE H

BRALCH DATA SHEET

EOS

NO.I

BUS

HOL.J

LINg BASE
K¥ OF
s I

o,

BASE
¥ OF
s J

TAFP

Tap

Tag

Inafind

in F.L.

in P.U.

in F.U,

Ko.




APPENDIX I

GEN,/LOAD DATA

hus

HO.

LINE

Hit.

5ASE K

MVAL

in F.U.

in P.U.

Seq

Ho.




APPERDIX J

VOLTACE DATA SHEET

aIs
i,

VOLTACE FAG,

in F.U.

ARCTHEZIT

in DEGRER




APPENDIL K

'..I_\-"\I l-’:CI.
Power in MW & FVAY (H 8.
Voltage in Per Unit; Angle in Deg., 5'#,/’l
01 W
1,042/ 0 | * BB 230 KV
\/E\J v
12— 6% KV
P - 1
506 i 1.025/0) 2
T.he !
4,65 1 2 NS 230 KV
) — —-
1?.6 14
204 4 : N
" 179 4 51 6oy | 1,015/ Y
' T’ . | " ] j_
’ /\J“-F(ﬂ : 2"51‘-1
13 (7 773
3 1AT 230 KV | 4.75
AR |
i
|
5 i
= i
b. B 230 KV A |ua 230 v 5_r___|_ BK 230 KV
R, i
' 5 7 _r
G 10 g L |
N/ v
e 1[ )
B 7, NP 0G KV
BIKV ____1.@27§WL,_ o KV o :
1.013/0 | e 1,047 0
202 201 1Iaw::-:ﬁ
).
69275 145, 55.6
30. 645 Gz 32.5

SYSTEM AT COMDITION OF MAXTMUM GENERATION




FREEDTY L
Power in MY & FVAr
Voltege in Per Unit;
Angle dio Depree, 101
0,987 /9 BB 230 KV
15
IR couv
@ P I DA I
2ol - 1
.15
e
139 NS 230 XV
i4
4.35
@ = 4 59 KV
2o 1./ G
69 K r"'lr..._D_ 205
3 2.52
13 AT 230 KV 1.43
5
HB 230 KV @ BK 230 KV

@ B 230 KV
}
(5]

GESTER AT FINILUM GENERATIOQN CCHDITIOH ON JA#.2,1667 4,004 1K,




AFPENDIX W

350
i . 0.
.
Y .
1.05/ 0 | 1. sm 230 Kv
: l
15 | | !
v )
i 1 31 2
o BUKY
207 ‘f
i
32.72 . N
20.24 { 1./ 0 2 | us 230 RV
i ' !
i 14
6568 K/v
| 40,65 4
2 Mo 3| 206
-1 £9 KV
e D 185
2P 15 1 21 ar 230 kv 10.21
5
!
6 4| uB 230 KV ° Bk 230 KV
----- t 1 e e o]
7
| wl L,
34 |\f A4\
1.0% T =
/=1.5 Y9 BB 230 Kv l Begrv  LTlies ¥ 1.03/-7.5 S| 69 rqf_i.ﬁﬁa
T B T 5 T g ! ! ~ R
ma/\'rzo 10| eazl mj\lf\ 10&/\201[ W06 203}
A 10, T4. A \1,
OL IO NOIO) T EGR
NS Y N N .
240, 0. 145. Q. Q.
120. 60, . 40, 60, 60.

SYSUEM CONDITION I 1970




YR F i e o ) o - ”
ALL IN Py UgiT @ 70K 0.45pf (f 3 (i;ﬁ\ (:ii) (,; : (,H {; O

AFFENDIX N

xg = jo.2566 \ L\ 2 RaVARY "
JALUE, xp = JO.LM08 ) _T . | o
x, = J0.10%8 L. __ Lol L]
\_.
& x1= XpF xo?; JO.L06BCT \}\/P" | vv
1 : | BL 270KV
= : - T i
. i Bach | ;
G JO.2318 N 4L | £1272=0,0226430.1582 !
x==-30,0410 P ¥ =To= 301760
xp= 30,2680 . %o = 0.1846+30.6842 i
._L_09 K ¥, =30.0712 |
l LW 230 KV
t=—4,35% ' c |
xg = J0.1715 g*’ 93250 0560 | x=30.2275
xH :—JO Gﬂﬁg Y 1114 JG 4150 ' JD DlGG
1 1 W . H | 3
xp= jo.1304 B2 KV | f1=75-J0.10625 | xp=30.2775

BN 230 IKv

e

-

21 =25=0, 0025+
Zo=0, 02454300832
11=¥p=30,q212

To=d0. 026

58 230 ¥V [

/ﬁ)x
(s

200 ¥W LB55pf
«¥ =530.04258
X2 =30.0426
X =i0,0101

Y

.
J—

Y,=j0.0310 = Zl=Zg=D.GG18+jG.olEB

76=0.00%4+ 00365
Y3=YE'-'—JU-G13Tg T "-JG GGT?

Pein

X i=12 =X o
L =30.0%345

a4

(V)

-L"-|

To=30.1716

_ NN L@ 21-3p-0,0253431702 r

. —-— "'”"“LQt_ Z,=0.2062+30,7664 _~ k;ﬁj’
2)=22=0.00952+§0.0694 "~ ¥1-12=30.18¢8, Yo=3.20§3 V37
T =Ya= jO.0765 = AT 230 KV

z =0 0806+ 30,2906 e ‘%

LY

N 2.=0.0148+30.0543

1) =Y-=j0.0069; Yo=j0.0057

)3 230 KV o LBK 230 KV
DOITV - . .;ﬁL;
Ea ;
'E _4 oﬁﬁ:‘n |
xH= 30,1017
] XH-—__'[G 00?4 W-"" .-
: i xT= j0.1374 ‘ - .
EQKV ' oV
f _ e ] Each Synch.:Tr,
LTRITX X1=Rp=Xg x1=x22x0=jﬂ. a7
=J0 . LOGh =70,i10149
AN AN B AA AA
i - - i i Each Sync,
P ( R (= P
L ! : i i A :1 -
 S.(8, s g =399(7)

@ 75 M V.89pf e }‘2 =j.5317
x"d*(}_ma} B7.5 MW 0.85pf x = J.1393
xzrjﬂ.loﬁﬂ x& =j0.1eZ9
x0=jﬂ.ﬂ5ﬂﬁ %, =J0.1029

X =30,024%

THE IMPEDANCE DIAGRAM OF THE YEA SYSTEM



APFENDIX ©

Comparation of Circuit Breaker Interrupting MVA at

27%0 KV Buses for Systen at the Given Conditions,

(=E)

230 KV Thrae-Phase Short Circulit One-Fhase Short Cirvcuit.
SJUBSTATION 1967 ¥in 1967 Max 1970 1967 Min| 1967 Max| 1970
Phumiphel{BB'| 022,51 1162.23 | 3099.08| 1099.84| 1347.61 | 3597.71
Yakornsawarn 905,51 | 1081,42 2753.08] 589,37 1009,.55 { 2076.7T

(1%)
Angthong( AT} A51.365| c06.94 | 1B46,.68| B74,55 | 956.6T7 | 1439.93
Horth Ban%kmg lo4%,5%| 1229.03 3d24.55] 1230.351 1343,.79 | 3295.43
NE
Bangkok Noi \ 057,60 1003,76 | 3610.53f 1o7e,17 | 1155.23 | 3425.21
( mlz
Bengkapi{BK) | 983.50 | 1l44.44 | 2861.12[1101.90 | 1193.76 | 2673.92
South Danglok - - n532,.22 - - FEG5,.14

{ ¥For 2%0-XV ecircuit breakers, the multiplying factor CB is 1.3

the above C.R. Interrupting MVA = 1.3 x Fault KVA )



r.

APFERDIX F

Comparisicen ol Circulr Uresker Interrupting MVA ot

G KV Substations for System at the Conditions Given.

the above C.B. Interrupting M¥A = 1.2 x Fault KVa )

69 KVF Throe~FPhaze Short Circuit Onie=-Fhase Zhort Circuit
SUBSTATION 1967 Min| 196 Max 1970 1957 Min| 1967 Max 1976
B 162,72 §1994,18 | 088,15 | 2015,52 | 2345.17| 3505,43
BE L4505 £05,07 1556, 3% - - 1A31 .76
AT 411,14 455,91 551.18} - - 047T.51
H3 353,71 | 403,41 S17.74 - - -
ER 288,21 | 3R0.27 355.59 - - -
{ For 69-KV circuit breakers, the sultiplying factor UB ia 1.2 ;




APPENDIX &

voxirum ond Hinimun Pault Current: ot the Ends of

Lines Connected to 230 KV Buses at the Condition in 1967

*

230 ¥V Three-Phase 3.0 One-Phase Shott Circuit
StuE. | SUB. Imax Imin Ia max Ia min 5 max JID min
BE s 463.93 ¢7.08 408,16 165,39  325.82 19.5(
S BB ATTLEE| 155,76 435,31 208,30 50457 18.22
s BE 448,65 43,55 368,90 122,29 238,07 33.80
1.4 Hs 433,51 44,751 386,40 116.306 255, 80 28,79
13 AT 742,38 130,76 640,089 18%.25 389.53 13.62
AT fifs 750,03 BG.86 644 .04 203.11 440,78 9,50
AT n 1045.07 E3.4% BG4 .57 242,467 G17.15 31.0%
HE 4T 1037.51 £2.5% 851,92 259.74 625,84 31.66
NE EN 2022.43 1.0% 1997.92 A8.08| 1476.55 13,18
BN NE 2022,56 1.0% 1999.04 47,271 1474,80 18.25
NE 1.4 1707.92 25,53 166G, 45 IT.58 1347 .47 26,61
BE NE 1708.07 24 .44 1666,584 26.11 1345.84 26.54
RN 69 1216,90 0.30 - - - -
oK 63 125168 0.02 - - - -
NE 69 154364 1i41.011 1591.13% 564,451 1143.57 39,63
AT 69 G03.26 0.71 - - - -
its 69 T68.49 0.0l - - -~ -

BB 69 658,49 0,01 - - - -

p

All currents expressed in

*The minimuen currents are

appere unit

when there is ashort circuit at ag230 KV buabar.

the pinipum ¢f those oceurred



APPERDTX R

Farimun and Miniwwn Fault Currents gt BEnds of Lines
Connected to 69 KV Duses at the Condition in 1967

k3
A0 KV Three-Phage 3.C 4 One-Phaze Short Circuit
SUE, { SuB. ... | 1. I I 31 3T,
mox min a max a zin O max o min
69 Bl 379,50 0.96 - - - -
65 ey 2091 ,q2 0,00 - - - -

69 LB £921.53 | 445.61 | 2776,T37 219,04 | 4847.48 44,29

&9 AT 2879, 52 Q.21 = — - -
0 K3 2561 .44 0,05 N - - -
3] ! 3E 21%5.79 0,03 - — - -
CEW.AT BB | 1279.60| 197.95 | 1615.31] 335.20] 1mo1.55] 3424
GEN.AT ¥B | 9172.21| ©75.87 | 10458.35] 1944.35 | 7582.67|  77.94

STHC,LAT nm 1893.44 BE.ZO | 2360.54| 13%5.22 1 2779.54 22,57

All currents expressed in empere unit.
¥ The minimun currents zre the minimug of those occurred when there is

a short cireuit at a 250 KV bus,



APPENDIX~G

MAXIMUM QENERATION OW JAN. 30 , T¥30: PoMe!

OME ~-PHASE SHORT CIRCUIT ON

BUS AMP+DEG

1 2309,13  -84,28

2 1756 ,2% -5 .57

3 1723.97 89,03

L 2L92 . Th -0Z .22

5 2211,05  -91.37

6 2157.25 -M.85
ONE-PHASE SHORT CIRCUIT ON
BUS AMP4+DEG

7 15317.36 -92,67

230.0 Kv-BUS

MV A

1036.624
776,580
735,900

1033,5665
918,290
300,641

69,0 XV-BUS

MVA
1554 ,307

CB.MVA

1347 .611
iN09, 55k
956,670
133,790
1193764
1155.234

CB.MVA
2345,160



QNE-PHASE SHORT CIRCUIT ON

BUS
1

BRCH

LY L
WO OOOoOWOooo--l il DLW R =

e e T W I R R R N ]
wivh B

—
oo
P it

i03
BUS

BUS

h P rww Ry R bR

=

L
L=
— et B Wl D] WO o

L
[N ]
] el ek

2309,13

1756,29

23G.0 KV-BUS

AMP+DEG MVA CB,MVA
-84 .28 1036,.624 13L7.611
AMP({A)+DEG AMP(31(0))}+DEG

346,69 75.24 161,45 107.92
327.66 -105,06 114,32 -73.05
3h6,69 75 .24 1D} .45 107,92
327.66 -~105,06 114,32 ~73.45
290,95 75.27 47,35 115,00
337.26 74 .98 77.ul 111,90
310,62 -104.77 89,26 ~59 .61
320,0% 79.50 34,70 116,94
00,4 -100,03 35.38 ~-63,22
153,27 ~33 .66 20,32 117,07
154,41 144 .98 20.40 -62 .93
320,91 -33,09 29,74 -67 ,60
322 .66 ac .97 29,66 112,39
155.23 -35.18 20,56 116,39
15k ,27 1432 65 .00 L 0D
121,31 -39.18 30.27 110,70
124 48 138,58 .00 .00
2276.,70 98,11 121,74 ~-6L4,30
2175,98 -81 .89 P21,74 115,69
708,80 98,75 L4 ,29 14,76
2L .58 -14,17 gl , a0 106,14
35.71 140,78 .00 .00
26,28 71154 105,63 98,74
17.03 thiy 36 .00 .00
66,30 B3 .96 219,47 9h,55
14,56 151,32 .00 .00
1615,31 ~75.17 1891,.55 -85 44
2836.37 ~-61.75 ar. G -65,.05
522 .43 -85, 31.393 -65,85
AMP+DEG MV A CB ,MVA
-85 ,57 776.580 1009,554



UiE-PHASE SHORT CIRCUIT Ot

BUS

7 15317.36

BRCH BUS
[ ]
] 2
2 1
2 2
3 2
3 5
&y 2
Iy 3
5 3
5 L
5 L
5 6
7 L
7 5
8 5
3 8
it 5
9 9
10 L
10 7
19 L
10 7
13 3
13 10
s 2
4 11
15 1
ik 12
101 }
102 7
103 7

69‘-[‘1‘ KU_BUS

AMP+DEG MVA Ca HMVA
-2 ,57 1954 307 2345,168
AMP(2)+DEG AMP(31{0)})+DEG
2Lg .32 -89 .36 21 .03 -713.G0
292,81 115.75 20,02 106,53
245,32 ~693,36 21,43 =73,5J
2972 .81 116,73 23.02 106, 5¢
267,00 -65 .13 45.54 =30 ,94
205,67 P12.42 31,64 133.56
3iL,02 =64 L4 2¢.DB ~77 .05
433,43 114,23 21.32 106,54
332.,u -71,.0% 115,85 -G5S, 54
3L LB 108,27 112,35 9l , Hh
14u.91 y N 225,94 36,53
126,650 -178,30L 227,06 ~¢3 46
277.59 93,50 235,09 9,63
277,156  -BB 45 237 .5k -20,i8
125,57 |1 227.14 06,75
134,86 Lo 29 .00 .00
Y .03 .95 207 .23 57 .47
110,71 14h 28 .00 Lo
610,53 -40,03 575 .LE -90,53
592,32 09,96 575.44 fig b
25%,76 76.35 LoL7 . LE 08,04
316,06 —1D1,03 Lok LG -51,.95
31,80 - 21.76 ~5.23 &1,.563
3, B L5, 3h .00 L 00
165,81 .58 34,80 93,16
18,28 149,36 .00 .00
15,38 -23.39 4,36 195,75
19,83 153,30 .00 .00
505,03 ~58,13 37.63 *?h.ZH
104,58,75 BB ,62 7582 .67 ~92 .,
2360.5k -aL 60 2779.94 —ﬂz.J:



THREE-PHASE SHORT CJRCUIT STUIY

FAULT OM 230,00 KV-BUS
BUS AMP+DEG
1 1991 .56 ~31.40
z 1851.30 -£2 .06
3 1778,53 -4 L8
lh 2279,36 -95.33
5 2119.72 ~G5,10
6 2023.70C -85,39
FAULT OM 59,0 KV-BUS
BUS AMP+DEG
3 3830, 30 -05.587
10 23880,33 -0g.,48
9 266%.72 -G3.37
12 2195,485 -35.21

MVA

ok 065G
831,357
759,138
ShLo L1
$130.339
$33.,662

MVA

1661 .3tk
L{E5,0362
50&,225
570,921
i36.3h2
791 BLO

1162.277
1081 415
986 . Ohh
1222.034
1144 L)
1033.761

(B . MVA

1954 177
503,035
605.070C
455.905
403,610
350.264G



THREE-PHASE SHORT C{RCUIT STUDRY

FAULT O 230,0 KV-BUS
BUS AMP+DEG MV A
1 1991 ,56 -81,40 994,059
L i J AMP( | -J )+DEG
1 2 1 366.72 -96.45
2 2 ! 366,72 ~96 .45
3 5 2 309,06 -a5.13
b 3 2 376,81 -95,80
5 L3 372,85 -93.38
6 L & 33.9% ~39.58
7 4 § 363,13 -85,97
3! 8 6 303,14 137.93
9 92 5 240,92 132 .44
10 7 L 2547.89 -84 ,65
13 10 3 57 .43 133,01
14 2 W 5.28 -LB Dt
15 12 1 .03 —-90,67
101 1 0 1279 ,60 ~7J2 .46
102 7 0 28314 .33 -67 .04
103 7 0 599,74 -91.,00
BUS YOLT+DEG
1 .00000 90,00
2 L2015 -14 _ Bi
3 38967 14,54
b L2633 -13.94
5 L7787 -4 33
6 49307 -4 .49
7 81137 -6,.084
a JBio958 15,23
9 JaBkhi 17 16
10 L4014 -15,.90
14 .23768 15,74
12 . 0000 ~,63
BUS AMP+DEG MV A

CB,MVA
1162 ,277

AMP(J-1)+DEG

177.22
377.22
47 .86
393,42

389,64

95.52
364,73
a6, 64
75.56

799,13

13,01
17 .61
.01

Ca.MVA

83,31
83.31
83,93
83.82

B6,.14

138,18
93,954

-42 _06

—14?-55

95.31"

~-46,98

131,98
89,32



FAULY OiF H9,0 KY 5Ub
3US AP DEG MY A&
7 i3nzh B 87.35 1661, 81h
L ] J AMP(1 -J }+0EG
i 1 2 26h 5L -66,07
2 1 2 264,50 -66.,07
i 2 5 282 .68 -69,36
kL 2 3 336,30 -62,10
5 3 4 L7 L ~71,50
6 L & Ly, 03 -13,5%
7 5 L 222 .75 -76.96
8 g3 6 141,97 164,80
9 9 5 123,40 159,35
10 L 7 63G_15 -77.08
13 10 3 LB, 4L 158,62
1 2 11 10,24 -20,25
15 112 13.64 -20,15
10t i 0 38,57 -65,.0t
102 7 0 9172 .21 -88_01
103 7 0 1893 L4 ~04 .99
BUS VOLT+DEG
1 L6hB39 12.73
2 L6207 12.23
3 C 32746 12,11
L . ,22875 12,91
5 24375 12 .18
6 . ,22722 17 .35
? a.DDDDD ) .5 1?1
8 ,23022 8,61
9 L2471 g,.63
10 .33723 10,75
1} L8736 11,29
12 .63996 P1.55
BUS AMP..DEG MV A
8 3880,30 -88,57 LBg 862

Lo
T

oF 5T

‘_.:."I.I_ :}-.._‘ - - .:;&
i

o
—atn |
‘*'Jr f
o

CB . MVA

583.035

Lk

Ch L MVA
1994, 177
AME(D 1 )+DEC
312 .85 181,47
312,089 111,47
315,99 09,75
357 .13 110,38
358,08 108,30
Wi 75 164 65
293.57 04,02
1{‘1“-52 "t5¢19
38-?0 -20.611'
2009,15 102.91
i6.19 -21,07
34,16 159,74
45,49 159,84
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