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0Nl =
0nNo2:
nnNN3:
0004 =
nnNHs5:
NND5:
0nN7:
nNNOg ¢
N9 e
001N
nnlle
nOl2:
nN13:
nOL4:
nNN15:

PROGRAM SIZE: N033

INTEGER BLANK(280M0)
COMMO! /BUFF/ BLANK
DO 1n I=1,23000
BLANK(1)=0
CONTI NUE
CALL STEPIA
CALL STEPIB
CALL STEP2A
CALL STEP2B
CALL STZP3
CALL STEP4
CALL STEPS
CALL STEP6
STOP
END
LPL

DATA POOL SIZE:

nnn4

EPRNR COUNT:

alalale]

BML WS UL UALEBTLREUNEN]

‘U uLnMuLLe
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00l =
nnp2:
NnNJO3s:
nNNN4:
nNNOH» 2
nnNnNs =
nn)7e
NNDY 2
none9 =
No1D:
nolls:
nol2e
NNl 3:
NNl 4z
nNis5:
nise
nOL 7:
nOlA3:
nNN19s
nNN2Nzs
N2l =
nN22:
ND23:
nN24:
nnN2s:
NN26:
nn27:
nnz2ag:
nN29 :
nN30n:
N3] s
nnN32:
ND33:
0034 :
nN035:s
N036:
ND37:
NN33:

N039:

SUBROUTINE STEPIA

C
C
INTEGER
Xy
REAL
INTHGER
COMPLEX
INTEGER
REAL
COAPLEX

IREAD, IARITE,NOZONE,NOBUS ,NOLINE,NOCUT, ISWB, 1SHZ
NOBUSZ(5) ,NOLINZ(5) MAX ITE,NPTION(15)

ACC,TOR, BASMVA

CUTP(20),CUTA(20) ,CUTF(20)

CUTZ(20)

BUS (107) ,BUSZON(20,5) ,LINE(200) ,NP(200) ,NQ(2N0)
BC(2nN) ,T(270), BASEXV(]110)

ZPRI(2M))

DOUBLE PRECISION BUSNAY(I0OD)

INTEGER
INTEGER
REAL
COMPLEX
INTESER
INTEGER
REAL
COMPLEX
C

BLANKI(1780)

ZONE(102) JNPD(2720) (NAD(200)

BC3(1nN9)

ZPRID(27M) YT (1 P0)

BLANK2(A100)

TYPE(I ) NPZE1D0,5),NQZ(100,5)

VOLT(1 ") (VARMAX (100) , VARMIN(100) ,STATC(1nD)
GEN(170) ,LOADCINN)Y ,ZRXC19N,5)

COMMON /BUFF/ IREAD, IWRITE,NOZONE NOBUS,NOLINE,NOCUT, ISWB,ISHZ

Xy
’

[
L]

=< X >

1
L]

c

[WARITE=I

[REZAD=2

NOBUSZ,NOLINZ (MAXITE,OPTION,ACC,TOR,BASMVA
CUTRCUTNA,CUTF,CUTZ
BUS,RUSZON,LINE,NP,NN,BC,T,BASEXV, ZPRI,BUSHAL
BLANKI ,ZONE,NPD,NAD,BCS,ZPRIN,YT,BLANK
TYPE,NPZ,NQZ,VOLT ,VARMAX VAR IN,STATC,GEN, LOAD, ZRX

READCIREAD, 105) NOZONE,NOBUS ,NOLINE,MAXITE,BASYVA,ACC,TOR,

X

(OPTIONCI) ,I=1,15)

105 FORMAT(415,3F10.0,5X,1511)

C

DO 110 I=1,NOBUS
READCIREAD,107) BUSNAM(I),BUS(I),ZONECI),TYPE(I),BASEKV(I),VOLT(I)

Xy

GEN(I),LOADCI),VARMAX(I),VARMIN(I) ,STATC(I)
) LPL

107 FORMAT(A8,314,12F5.2)

44
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ND40: VOLT( I1)=VOLT(I)/BASEKV(I)
N041 ¢ IF(VOLT(I).EQ.0.0) VOLT(I)=1.0
n042: 110 CONTINUE
nN43: C
N044¢ C
MN45s C
nas: DO 120 J=1,NOZONE
0047: NORUSZ(J)=0
nN48e Dn 120 I=1,NOBUS
nnN49: IE(Z)ME(I).IE J) GO TO I20
N050: MO3USZ(J)=NOBUSZ(J) +1
nNNS51 e K=03USZ(J)
rN52¢ BUSZON(K,J)=BUS( I)
LPL
00533 120 CONTINUE
nN54: C b
NO55s C
NN55: DO 130 I=1,NOLINE
nNND57: READC IREAD,125) LINE(I), NPCI),NQCI),ZPRICI),BC(I),T(I)
nN53: 125 FORMAT(31I5,5%X,4F10.8)
nN59 ¢ IF(T(I1).EQ.0.0) T(I)=1.0
NO50: 130 CONTINUE
0061 C
: LPL
ND5K2: IL=0
nNs3: NOCUT=0
0054 132 CONTINUE
ND55s C
NN65 ¢ DO 150 I=1,NOLINE
N067 2 DO 134 [P=1,NOBUS
0068 ¢ IF(NP(I).EQ.BUS(IP)) GO TO 136
00692 134 CONTINUE
NO70¢ 136 CONTINUE
0071: C
0072: C
NO73s . DO 138 IQ=1,NOBUS
NN74: IF(NQ(I) ,EQ. BUS(IO)) GO TO 140

NO75: 138 CONTINUE
0076 140 CONTINUE
n077: C

EVT
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no73: IF(ZOME(CIP) JHE.ZONE(CIOQ)) GO TO 146
nNO79: C
0080 ¢ IL=IL+]
NNzl ¢ NPD(IL)=NP(I)
nN0Zg2: NADCIL)=NQ(I)
N0s3: C
NN34: IF(T(I).NE.1.D) GO TO 1438
NDxs5: C
036 ¢ ZPRID(CIL)Y=ZPRICI)
nNg7: C
NO33: 145 CONTINUE
nN39 2 BCS(IP)=BCS(IP)+BC(I)/2.0
nNoeN s BCS(IN)=BCS(IN)+BC(I)/2.0
nnNol GO TO 150
LPL
nnNe2: C
nNY3: C
nNN94: 146 CONTINUE
nNNY5 s NOCUT =NOCUT+1
NNYG: . CUTP(HNOCUT) =NP(I)
0097: CUTQ(NOCUT)=NQ(I)
nNY 3 IFCTCI)NEL,1.0) GO TO 147
NNoYs CUTZ(NOCUT)=ZPRI(I)
0100z GO TO 145
0l101: C
Cl02: 147 COMTINUE
N103: CUTZ(NOCUT)=ZPRI(CI)*T(I)
0104: GO TO 149
0105: C
0106: 1483 CONTINUE
D107z ZPRID(CIL)=ZPRI(CI)*T(I)
LPL
0103 149 CONTINUE
0109 YTCIP)=YTCIP)+(1 .0=T(I))/T(I)**x2/ZPRI(I)
01102 YTCIN)=YTCIDHT(I)=-1.0)/7TCI)/ZPRIC]I)
Olll: C
Nll2: 150 CONTINUE
01132 C
Oll4: DO 190 J=1,NOZONE,

0115z NPZ (1 ,J)=0

PrT



03/25/30

011562
Ol117:
0118
N1l9:
N120:
0l121:
0122:
0123:

0124:
0125:
Ni2s6s
0127:
N123:
01.29:
0130z
0131z
0132
01 33:
0134:
0135:
0135:
0137:

0138:
0139:
N0140:
0141:
0142:
0l143:
0144:
0145
01452
Ol47:
01483 -
0149:

01502
01512
0152:

160

161

162

164

163

NDZ (1 ,J)=BUSZON(1,J)
ZRX(1 ,J)=CMPLX(1.0,1.0)

NH=1
I1=1
JJ=1
KK=1

LPL
CONTINUE
IL=1
CONTINUE
IF(NPD(IL).EQ.9909) GO TO 180

IF(NPD(IL) ,NE.O,AND,NGD(IL).NE.O) GO TO 168

[I=11+1
NPZ(11,J)=0
NOZ(I1,J)=BUSZON(NH,J)

DO 162 10=1,NOSUS
IF(BUS(I0).EN.NQZ(II,J)) GO TO 164
CONTINUE
LPL
CONTINUE
ZRX(I1,J)=1.0/((CONJG(LOAD(IN))+CMPLX(0.0,STATC(IN0)))/BASMVA
/VOLT(IQ)/VOLT(IN)+YT(IQ)+CMPLX(0.0,BCS(I0)))

NH=NH +1
JJ=NH

IF(BUSZON(NH,J).ED.0) GO TO 185
GO TO 160

CONTINUE

IF(NQD(IL).EQ.BUSZON(NH,J)) GO TO 170
LPL

IF(NPD(IL) NE.BUSZON(NH,J)) GO TO 180

ND=NPD(IL)

SPT
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0153:
N1H4:
N155:
D155
Nls57:
Q153
N152:
01503
Ni6l e
D162:
N1&3:
Ol54:
D1A5:
01653
0167
Dl6s:
015912
D179:
0171z
0172:
0173:
Nl174:
0175:
0176
0177z
01 73:
N119:
N13N:
Nial s
D132
Olz33:
N134:

Niz5:
NDl36s
Nl37:
0l33:

C

o

o

170

172

180

182

180

NPDCIL)=NAD(IL)
NOD(IL)=ND

CONTI NUE

DO 172 ¥=1,%K
IF(NPD(IL).EQ.BUSZON(M,J)) GO TO 182
CONTINUE

KK=KK+1

BUSZON(X¥,J)="NPD(IL)

CONTIHUE
IL=IL+1
GO T 161

CONTI NUE

IF(M.GE. JJ) GO TO 180
II=11+]
NPZ(II,J)=NPD(IL)
NIZ(II,J)=NND(IL)
ZRX(11,J)=ZPRIDCIL)
NPD(IL)=9909

GO To 160

COMTINUE

II=11+]

NPZ(I1,J)=0
NNZ(IT,J)=N)DZ(1,J)
ZRX(I1,J)=CHPLX(=1.0,=1.0)
MOLINZ(J)=11

LPL
CONTINUE
RETURN
END

LPL

5

PROGRAM SIZE: 1036 DATA POOL SIZE: 0105

ERRNOR COUNT:

nNNo

9v1
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0001 ¢

0N02: C

0ON03:
0004 2
nnNos5:
nMN4ss
0noi:
NNOY =
0NN :
[810R AT
nolle:
nnl2:
NO13:
N014:
noI5:
_. Q1S
nol7s
013
nDI9:
nN20:
no21 =
nNN22:
nn23:
NN24
nnN2s5:
nn25:s
nn217:
nN2o s
NN2Qs
0030
NO31 =
n032:
nN33:
ND34:
nNN35:
NN36:
MN37:
NO38:

00393

C

C

~
A

SUBROUTINE STEPIB

INTEGER
Xy .

REAL
INTEGER
COMPLEX
INTESER
REAL
COYPLEX

IREAD, IWRITR ,NOZONE NOBUS ,NOLTNE, NOCUT, IS8, ISWNZ
NOBUSZ(5) ,MOLINZ(5) (MAXITE,OPTIONCIS)
ACC,TOR,BASMVA

CuTP(20),CUTQ(20),CUTF(20)

CUTZ(20)

BUS(109) ,BUSZON(20,5) ,LINE(20N) ,NP(2NN) ,NQ(270)
BC(2rN) ,T(200),BASEXV(IND)

ZPRI(2M)

DOUBLE PRECISION BUSHMAMX( 1 NMO)

INTEGER
INTESER
REAL

. COMPLEX

INTEGER
INTESER
REAL

COMPLEX

RLANKI (-1 780)
ZONE(170),NPD(20M) ,NID(200)

BCS (1)

ZPRID(200) , YT (100)

BLANK2(6100)

TYPT(107),1PZC100,5),N0Z(170,5)

VOLT (170) ,VARKAX(100) ,VARMIN(170) ,STATC(100)
GEN(1n0) ,LOADC170) 4ZR¥(100,5)

COMMON /BUFF/ IREAD, IWRITE,NOZONENODBUS,NOLINE MNOCUT, ISWB, ISHZ

Xy
Xy
Ls
X
X

NOBUSZ,NOLINZ, 4AXITE,OPTION,ACC,TOR, BASKVA
CUTP,CUTQ,CUTF,CUTZ

BUS,BUSZON, LIN® ,NP,N2,BC,T,RASEKV, ZP31,BUSNAY
BLANK 1, ZOME ,NPD,NAD,3CS,ZPRID, YT ,3LANK2
TYPE,NPZ,N2Z,VOLT, VARMAX, VAR IN ,STATC,GEN ,LOAD, 78X

CIFCOPTIONC1).EQ.0) GO TO 1991

WRITE(IWRITE,1911)
WRITE(IWRITE,1912)
HRIT=(IARITE,1914)
WRITE(IWRITE,1915)
WRIT=(IWRITE,1916)

DO 191

[=1,N0BUS

WRITZ(INRITE,1913) BUS(I),ZONECI), , TYPE(I),VOLT(I),GENCI),

, VARMAX(I),VARMINCI)LOADCI),STATC(I)
LPL

IFCOPTIONCI3).NE.O) ARITECIWRITE,1917)

LT
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0040
0041 =
nNN42:
ND43:
nnNa4q s
NN45:
0N446:
0047
NN4gz:
nN049:
NO5D =
nns1 =
nns2:
nN53:
nNHKa 3
nnNs5:
NNHA =
nNO57z¢
nNHE\ ¢
nN59 ¢
nNOsD s
nne6l =
no62:
nNK3:
NO64
065
nNs6 =
NO6T ¢
NO63

NNG9 e
N070:
N071 s
n072:
Nn073:
N074:-
nO75s
0075:
NO77:
NOT3z:

C

C
C

C

191 CONTINUE
WRITECINRITE,1916)

911 FORMAT(”17,42X,7BUS INPUT DATA”)

912 FORMAT(Z07 (6X,7 § mmmmm} e} e | e | e } -
S, fou WU TIPS - e SRR

1913 FORMAT(Z #,6X,7! BUS ! ; : : GENERATION ! MVAR
% LIMIT -} LOAD : SHUNT 1)

1914 FORMAT(Z 7 ,5X,7! {ZONEATYPE! VOLT §=mmem—m———————— e f e
, G TR —— S L)

1915 FORMAT(Z 7,6%,7: NO. | : : t MW 0 MVAR % MAX
Xt MIN ! MW HMVARS SCAPACITOR!”)

1916 FORMAT(Z #,8%,” =mmmmdmmmm e | = B y——
) m e Vol m e —i7)

1917 FORMAT(” 7,6X,7! ; : : : : :
4 : : ! 1) _ _

1918 FORMAT(Z #,6X,712,13,7 12,2(13,7 17),F6.3,7 12,6(F1.2,7 17),F3.2,
X2 1)

1991 IF(OPTION(2).F2.0) GO TO 1992

WRITECIWRITE,1921)

NRIT=(INRITE,1922)

WRITE(IWRITE, 1923)

HRITZ(INRITE, 1924)

WRITECIWRITE, 1925)

WRITE(IANRITE, 1926)

DO 192 I=1,NOLINE

WRITE(IWRITE,1928) LINE(I) NP(I) N2(I),ZPRI(CI),BC(I),T(I)

LPL
IFCOPTION(C13) ,NE.N) WRITE(IWRITE,1927)
192 CONTINUE
WRITE(IWRITE,1926)

1921 FORMAT(Z17,25X%,” LINE LIST ’)
1922 FORAAT(207 ,20X,7t — (PN (S DR S : —
X=e—mt?)

1923 FORMAT(’ 220X .23, LINE | BUS i BUS i IMPEDANCE ' } d 1 TRA

XNSF.:
1924 FORWAT(' 24,20X47 s

L "
] L]

8vT
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nDi9: X )

M080s - 1925 FORMAT(Z 2, 20%,2! MNo. ¢ P ¢ o ¢ R i X s SHUNT & RA
0031 2 XTIO 37)

N0B2: 1926 FORMAT(Z 7,20¥, ’:-——-~—.-———-.~————:——---—~—:---—-ﬁ—-:————————:———
N033: Ymme=i7)

0034: 1927 FORMAT(Z 2,20%X,” ! : ‘ H ‘ H ‘
nngse X : %)

NN36: 1923 FORMAT(Z #,20X,”7 47 14 \NBPARL I3 e? 12)3(FT.4,7 12),F6.3,7 ')
n037: C
NN373: 1692 IF(OPTION(3).ER.O0) GO TO | 993

NN3¢: C
N090: MRITECINRITE, 1931)
nnNol HRITE(IARITE,1932)
nnNo2: WRITE(INRITE, 1933)
nNY3: WRITE(IWRITE, 1934)
nNY4a: WRITECINRITE,1935) —
N5 WRITE(IARITE,1936)
D0H s WRITECIWRITE,1937)
nnN9o7: DO 193 I=1,NOCUT
NN ¢ FRITZECINRITE, 1939) CUTRLIILCUTQ (1) ,CUTZ( 1)
LPL
nn9Q: IFCOPTIONC(I3) .NE.O) ARITECIWRITE, 1933)
N100: 193 CONTINUE
D101 ¢ WRITECINRITE, 1937)
0102: C
0103: 1931 FORMAT(217,31X,? CUT LINE 7)
0104: 1932 FORMAT(707,30%X,”} === P - —-———— - 17)
0105: 1933 FORMAT(” 7,30X,”7: BETAEEN IMPEDANCE 7))
01D58: 1934 FORMAT(” 7 430X, 7 | ——m—m e | ———————— -_17)
01N07: 1935 FORMAT(~” 7+ 30X, BUS I BUS ¢ H i
0103: 1935 FORMAT(Z 2,30X,7! MO. ! NO, ! R H X i7)
0109s 1937 FORMAT(” 7,30X,”7! ! | m——————— | ————————— i)
N110: 1938 FORYAT(” '.BDY H ' : '
Ol1l1:s 1939 FORYAT(” '.BOX "' 2(13 7, Y 2CF8 A% W2Y)
N112: &
J113: 1903 IF(OPTION(4),.52.0) GO TO 1994
OFl4s €
0115 DO 195 J=1,NOZONE
0116 WRITECIARITE,1941) J
D117 WRITS(IARITE, 1942)

6v1
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N113: WRITE(IWRITE,1943)
N119: WRITS(IWRITE,1944)
nl20: WRITE(IWRITE, 1945)
0121: WRITE(IWRITE, 1946)
0122: L=NOLINZ(J)
N123: bo 194 [=1,L
Nl124: WRITS(IWRITE,1948) MNPZ(I,J) NDZ(I1,J),ZRX(1,J)
LPL
0125: IFCOPTIONCI3).NE.O) WRITE(IARITE, 1947)
N125: 194 COMNTINUE
0l127: WRITZ(INRIT=E,19446)
N2y 195 CONTINUE
N129: C

0130: 1941 FORMAT(Z17,31X,7LINE LIST/AFTER ORDERING-ZONEZ,12)

N131s 1942 FORMAT (202 ,30X, 2¥~F=Fr Jmm——| ———————— 1 7)
0132: 1943 FORMAT(Z 7,30%X,7 i /BUS “I9BES "+ IMPEDAMCE ¢2)
0133: 1944 FORMAT(Z Z,30%,7: ! it o s s e e i 17)
01342 1945 FORMAT(Z 2,30%,217 P 0AR, ) R ' X i)
0135: 1645 FORWAT(Z 7,30X,” ! =pommimsmei] Stm —mmme— | mm et | /)
ND1342 1947 FORMAT(Z 2,30X,7: ' ' ' : %)
01373 1948 FORMAT (7 2 30X o210 2520337/ 50F), 2(F8.4,7 7))
N0133: C
0139: - 1994 CONTINUE
0142: C
0141z RETURNM
N142: END
LPL
PROGRAN SIZE: 0459 DATA POOL SIZE: 1021 ERROR COUNT: 0O0NO

0ST
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nnNoj e
anp2:
0NO3e
N0N4 s
N5 e
nMNs e
nonije:
000 2
nnNNY s
0010z
noitle:
nl2:
N0l 3:
N0l 4:
nN1s5:
nDl6H:
N017s
N0lg:
N019:
no29:
0on2l s
0022:
NN23s
nn24:
nNN25:
nNN26:
N027:
N023:
nnN29:
0030
onN3l s
0032:
0033:
N034:
0035:
N035:
0037:
0033:
N039:
0040:

<
C

o

SUBROUTINE STEP2A

INTEGER
X,
REAL
INTEGER
Xy

INTEGER

REAL

COMPLEX

INTSGER

REAL

COMPLEX

IREAD,, INRITE,NOZONZ NOBUS QMOLINE JHOCUT,, ISWB, ISYZ
NOBUSZ(5) HOLINZ(S)  AAXITELOPTIONCIH)
ACC,TOR,BASIVA

CUTP(20) ,CUTA(29) ,BLANKI (100),BUS(17) ,'ODE(20,5)
BLANK2(2s00)

CUTPR(29) ,CUTA3(2)LUTPZ(29) ,CUTAZ(20) . TYPEZ(29,5)
VOLTZ(210,5) ,VAIXZ(20,59) ,VAINZ (2N ,5) ,STATZ(20,5)
GENZ(29,5)+LOADZ(20:5):Z1(20,29,5)
TYPECINN) MNPZEIND SIGHIZE1 0, 5)

VOLT (1 M )VARIAN (1 90) ZVARMINCI M) ,STATC(1™)
GEM(1N0) JLOALCTI D) 4 Z3XC1 70, 5)

COMMON /BUFr/ 1REBAD4 INRITSLMOZINENOBUS,, MOLINEHINCUT,, ISABR,ISHZ

NMOBUSZA NOETRZ  TAXITE JOPTIONGACC TR ¢ 3ASMVA
CUTP,CUTQBLANK I ,RUS MODE,, BLANK2
CUTP8B,CUTRFEITPZ,CUTNZ , TYPEZ ,VOLTZ ,VAXXZ, VYA IMZ
STATZGENZ,LOADZ,Z1

TYPE N2 Tl T ( VAR IAX ( VARV IN (STATC ,GEN , LOAD 73X

DO 240 J=1,NOZONE

K=

N=1

Z1 (K, Ky J)=ZRX(N,J)
NODE(X,J)=NQAZ(N,J)

205 N=H+]

IF(IPZ(N,J).EQ.0) GO TO 230

IFP=N
1FQ=0

DO 206 I=1,K
IF(NPZ(N,J) .NE.NODE(I,J)) GO To 206

I1FP=I

GO To 207
206 CONTINUE

207 CONTINUE

1ST
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0041 1
nN42:
0043:
0442
045 :
00461
N047:
N048:

0049:
N050:
0051 =
nD52:
0053:
0054 =
NO55:
nNNsS6G :
0057:
NO53 s
N059 :
0060 :

Nos 1 2
0062+
0063
0064+
NN65:
0N66
0067 ¢
NN63 ¢
005Q:
0070:
0071 :
no72:
0073:

NnD74:
0075:
0076
N077:s

209

210

213
214

215

216
229

222

DO 209 I=1,X

IF(NDZ(N,J) .NE.NODE(I,J)) GO TO 209
IF2=I

GO To 210

CONTINUE

COMTIMUE
IFC(IFP.EN.N0) GO TO 220

LPL
IF(IFN.EQ.0) GO TO 225
L=X+I]
DO 213 I=1,K
ZICI, Ly )=Z1 (I, IFRAISZI (T, IFQJ)
ZHOL o T =21 ET o E A

CONTINUE
Zl(L.L,J)=ZI(IFP,L,JJ—ZI(IF?.L.J)+Z?X(H.J)
CONTINUE

DO 215 I=1,X

DO 215 M=1,K

Zl(I,M,J)=Zl(I,H,J}—ZI(I.L.J)/Zl(L.L.J)*ZI(L,H.J)
LPL

CONTINUE

Do 216 I=1,L

Z1¢I,L,J)=CHPLX(0.0,0.0)

Z1(L,I1,J)=CMPLX(0D.0,0.0)

CONTINUE

GO To 205

K=K +1

MODE(K,J)=NPZ(N,J)

L=K=1

Do 222 I=1,
Z1(I,K,J)=2Z
Z1 (¥, 1,J)=2

I

Y

L
1(I,IF0,J)
G R

LPL

ZST

CONTINUE
ZI(K K, J)=Z1 (IFN, IFQ,J)+ZRX (N, J)
GO TO 205
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0Nig:
0079:
NDB0 2
0031 2
N0B2:
NDS3:
0084 :

0035:
NDY6 =
N3 7:
NDBY:
NN39:
N090:
NNl
nno2:
N093:
NnO9o4:
nnNos5:
nNN9s:
0097:
N09y5:
nNO97:
010D
0101
0102
0103:
0104:
0105
OlNA:
0107:
0108
0109:
0110
0111z
0ll12:
Ol113:
T 0114:
O115:

)

()

225

223

230

231
232

233

240

K=K+]
HODE(K,J)=N2Z(N,J)

==

DO 228 I=1,L
ZICIL, X, J)=Z1(1,1FP,J)
Z1(K, 1,J)=Z1(1,%,J)

LeL
COMTINUE -
ZI(KyKyJ)=ZI(IFP,IFP,J)+70% (M, J)
GO TO 205
CONTI NUE

IF(NQZ(N,J).E2.0) GO To 240
Co 231 I=1,8 °

IF(NOZ(!,J) JNE.NODE(T,J)) GO TO 23|
IFN=]

GO TO 232

CONTIMUE
L=K+]

DO 233 I=1,X
ZICI,L,J)==21CIFQM . 2)
ZECL, TedY=21CT, ...
COMTI HUE
ZIC(LyLyJ)==Z1(IFQ,L,J)+ZRY (11, J)
GO T 214

LPL

CONTINUE

DO 245 IC=1,NOCUT

DO 244 J=1,NOZONE

X=N0O3USZ(J)

DO 244 I=1,K

IF(CUTP(IC) NE.NODE(I,J)) GO TO 243
CUTPB(IC)=I

CUTPZ (IC)=J

GO To 244

€ST
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011512
Ol117:
0118:
N119:
01202
0121:
0122:
0123
0l24:
0125
0126

O127:
ND123:
0129:
0130:
Ol31:
0132:
Nl 33:
0134:
0135

0135:
0137:
0138:
0139:
0140:
Ol41:
0l42:
0143:
0l144:
0145:
0l46:
0147:
0148:
0149:
01503

C
C

243

244
245

254
255

2517
258

IF(CUTQCIC) JHE.NODE(ILJ)) GO TH 244

CUTAR(IC) =I
CUTZ(IC)=J
CONTINUE
CONTI NUE

Do 255 N=1,NOBUS
DO 254 J=1,NOZ0ME
K=NO3USZ(J)
DO 254 I=1,X
LPL

IF(BUS(N) .ME.NODE(T,J)) GO TO 254
TYPEZ (I, J)=TYPE(N)
VOLTZ (1,J)=VOLT(N)
VAUXZ (1,J)=VARHAX(N)
VAUNZ (I, J)=VARMIN(Y)
STATZ (1,J)=5TATC(})
GENZ(I,J)=GENCI)
LOADZ (1,J)=LOAD(N)
GO Tn 255

‘ LPL
CONTI NUE
CONTINUE

DO 257 J=1,NOZONE

K=NO3USZ(J)

DO 257 I=1,K
IF(TYPEZ (I ,J MNESIY'CHFTO V25
ISNB=1

ISiZ=J

GO TO 258

CONTINUE

CONTINUE

RETURN
END
LPL

/.

PROGRAM SIZE: 0902 DATA POOL SIZE: N056

ERROR COUNT:

0/01a[0)

PST
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NNl e
onNd2:
0oND3:
nNN4
NNDS
NNDG :
nnNoT:
nNoB =
nND9 e
n010:
NO11 s
nnl2:
13z
NN 4z
ND1S:
6.1 o1
N1 Te
Nl gs
nN19Qs:
nN20:
1519 2.8 BH
nN22:
nN23:
nNN24:
NN25:
NN256:
Nn027:
N023 s
N029:
N30z
NnD31 ¢
nNN32:

NN33:
ND34:
0N35:
N036s
ND37:
N033:
0039 :

«)

259

251

252

254

265
2656
2617

X

X,

X

Xy

SUSROUTINE STEP22

INTEGER IREAD, IWRITE,NOZOMNE MOBUS NOLINE NOCUT,IS%8, IS%
i'!f)jJSZ( )y "(JLI 1Z(5) M A‘(ITF OPTIONC15)
REAL ACC TOI.Jl“WVA
INTESER CUTP(29),CUTQ(20),CUTF(29),BLANKI(180) ,NODE(20,5)
BLANI 2(”53“)
COMPLEX Z1(20,27,5),22(20,29,5)

COMMON /BUFF/ IREADIWRITE,NOZOME NOBUS,NOLINE NOCJT, ISR, ISHWZ
’ NOSUSZPOLINZ WAXITE,OPTINN ,ACC, TOR ,BASMVA
CuTP,CUTA, CUTF, BLANKI (NODE ,BLANK2,Z1,Z2
DATA . EBRB/7 BUS?/

DO 257 J=1,N0ZONE
m-WOUUSZ{J)
DO 246 IC=1,NOCUT
DO 269 [=1,X
IFCCUTPCIC)  EN NODEA IR IGOITO 261
IF(CUTQ(IC) JENNIDZ(IGTYY GO TO 261
COMTINUE
GO T 266
IF(CUTF(IC).EN.9599) GO TO 254
DO 252 L=1,X"
Z2(L, 1C4J)=71 (Rygiyd )
CONTINUZ
CUTF(IC)=09999
GO TO 245
CONTINUE
DO 265 L=1,K
Z2(LyICJ)==21(L,1,:J)
LPL
CONTINUE
CONTINUE
CONTINUE

IFCOPTION(5).50,7) GO TO 2091

DO 291 J=1,NOZONE

SST
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0040
0041 =
NN42:
NDA3:
N044:

0045
0046
n0417:
nN4s:
N047:
NN50:
Nnns1 =
ND52:
NN53:
ND54:
nNos5:
N055:
0057
nnss =
0059:
nnsnNe:
0061 ¢
no62:
0053:
NDA4 2
nND65 2
NNAS s
N067:
NnNs3 s

C

C

291

2911
2912

2091

292

2921

K=NO3USZ(J)

HRITECIWRITE,2901) J

WRITSCINRITE,2912) ((RB,NODE(I,J)),I=1,X)

DO 291 I=1,X

WRITECINRITE,2923) NODE(I.J),(ZI(I,L,J),L=1,K)
LPL

COMTINUE

FORMAT(Z17,40X,7Z1 MATRIX/FM) ZONE’,12/41X,20(7=2))
FORMAT(Z07,14X,4(4X,A4,13,11X)51N(/ 15X,4(4X,A4,13,11X)))

IFCOPTION(6).ED.N) BN TO! 2992

DO 292 J=1,NOZONE

K=N0O3USZ(J)

WRITE(IWRITE,2921) J

WRITECIARITE,2922) ((CUTPCI),CUTAC(IN),I=1,NOCUT)

DO 292 L=1,X

WRITE(IWRITE,2923) NONDE(L,J),(Z2(L,IC,J), IC=1,NOCUT)
CONTINUE

FORMAT(Z17,40%,222 MATRIX FOR ZONE/,12/741X,20(7=7))

2922 FORMAT(”07, 2X,?CUT BUS LINEZ,4(5X,12,7-7,12,12X),17(/ 15X,4(5X,

X 12,7-7,12,12X)

2923 FORMAT(/07, 4X.’BUS’.I3.4(lX.2FIO.6,'J’).f0(/ 11X a1 X, 2R 19:6523%)

2992

X))

CONTINUE
RETURN
END
LPL

PROGRAYM SIZE: 0325 DATA POOL SIZE: 0154 EPRNR COUNT: NONO

9sT
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0NO1 s
NON2: C
nnNd3: C
NN 4z
nnnss
nnNNss
0007
0NN3 =
NNO9 =
NnOIN:
0011z
nnles:

N013: C

N0l 4:
N015:
nND1A:
Nnol17:

n0l13: C

nNics:
nD20:
nn2i:
nn22:
nn23:
N024:
nN2s:
nND26+:
0027
N023:
0029
NO30N:
N031 2
NnN32:
ND33:
ND34:
nNN35:

N036:
N037:
NO33:
N039:

310
311

315

316

317
313
320

SUBROUTINE STEP3

INTEGER IREAD, IMRITE,NOZONE NO3US ,HNOLINE ,NOCUT,1S%8,1S97

' NOBUSZ(5) (MOLINZ(5) (MAXITE,OPTION(15)

REAL ACC,TOR,BASAVA

INTEGER CUTP(29),CUTQ(21),CUTEF(20)

COMPLEX CUTZ(20)

INTEGER BLANXI(170) ,HODE(290,5) RLANK2(458N)

COMPLEX Z1(20,20,5) ,Z2820,2%5)

' 24(20,2) ,Y4(20, 28) Z5(20,5) ,Z2™(29,5) ,D(292) , VECTOR(20)
COMPLEX ND

X

X

COMMON /BUFF/ IRZAD,IWRITE,NOZOMNE NORUS (MOLINE MOCUT, ISHR, ISWZ

X, NOBUSZ yNOLINZ, SAXITE,OPTINILACC,TOR, BASHVA
Xy CUTP,CUTN,CUTF,CUTZ '
Xy BLAMNKI gMODE ,BLANK2 ,71 ,22,74,Y4,725,Z™D, N, VECTNR

DO 320 J=1 ,NOZONE
K=NO3USZ(J)
DO 318 IC=I,NOCUT
PO 310 I=t1.%
IF(CUTPCIC) EQ.MNODECT,,J)) GO TO 311
IFCCUTQCIC) ENLNODECI, J)) GO TO 3.11
CONTINUE -
GO TO 318
CONTINUE /
IF(CUTF(IC).EN.3388) GO TO 315
DO 315 L=1,N0CUT
ZACIC,L)=Z4CIC,L)+Z2(I,L,.J)
CONTINUE
CUTF( IC)=8338
Go To 318
CONTI NUE
DO 317 L=1,NOCUT

LPL
ZAa(IC,L)=z4CIC,L)=-Z2(I,L,J)
CONTINUE J
CONTI NUE
CONTINUE

LST
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NnoAN:
nn4l @
NN42:
nN43:
NnD44:
nN45:
0045
no47:
nNN43:
nNN49
nosN s
nnsl:
nns2:

nNN53:
NN54z:
MN55:
ND35:
nNO57:
N053:
NN59 =
nnanN s
nos1 sz

nos2:
N053:
No64 2
ND5s5:
NOA6 *
NOAKT s
N06s 2
NN59:
nn70s
0071z

ND72:
N0i73:
N074:
NO75¢:
N076:

Qoo

DO 325 I=1,MN0CUT
Z4a(I, 1)=Z24(1,1)+CUTZ(I)

325 CONTINUE

341

342

343

344

352

Y41, 1)=1.0/24C1,1)
DO 344 N=2,NOCUT
K=1l-1
DO 341 I=1,¥
D(I1)=CHPLX(D.0,0.0)
DO 341 J=1,%
DCI)=DCI)+YACL,J)*Z4C) M)
LPL
CONTI MUE
PD=CHPLX(0N,N,0.0)
DO 342 I=1,%
PD=DD+Z4 (M, 1)*D( 1)
CONTINUE
Y4(N,N)=1.0/(Z4(N,N)=PD)
DO 343 I=1,X
Ya(I, N)==DCI)*Y4, M)
Y4(N, I)=Y4(I,M)
LPL
CONTINUE
DO 344 I=1,X
DO 344 J=1,¥ ,
Y4(I,J)=YA(1,0)=DCI)*Y4(N,J)
CONTINUE

DO 352 IC=1,NOCUT
VECTOR(IC)=CHPLX(0.0,0.7)
DO 352 L=1,NOCUT
LPL
VECTOR(IC)=VECTOR(CIC)+Y4(IC,L)*72(ISAR,L,ISNH7Z)
CONTINUE
DO 353 J=1,MNOZOME
K=NOBUSZ(J)
bo 353 I=1,X

8ST
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Nn077: Z2S5(I,J)=CMPLX(0.0,0.9)
0073 DO 353 L=1,NOCUT
00773 ZS(1,J)=25(1,J)+Z22(1,L,J)*VECTOR(L)
NOsN s 353 CONTINMUE
0ngl: C
0032: C
LPL
0083 DN 350 J=1,NOZOMNE
nNg4 ¢ K=NOBUSZ(J)
nnNa5: IF(J.EQ.ISZ) GO TO 3554
NOgé 2 00, 355 I=1.X
NOY 72 ZS(1,J)==25(1,J)
NO=33: 355 CONTINUE
N0B9 ¢ GO TO 360
NO90s 356 CONTIHNUE
0091 Do 357 I=1,K
nNQ2: ZS(I, J)=Z1(1883,1,J)=-Z5(I,J)
NOD93: 357 CONTINUE
NN94: 3A0 CONTINUE
nNoe5s: C
NNY5: DO 3565 J=1,NOZONE
N9 7: {=NO3USZ(J)
ploloo CO 355 [=1,X
0099: ZDD(I ,J)=CMPLX(N.0,0.0)
0100z DO 362 IC=I,10CUT
LPL
0101 VECTOR(IC)=CMPLX(0.0,N.N)
0ol02: DO 362 L=1,NOCUT
0103: VECTORCIC)=VECTORCIC)+Y4(IC,L)*xZ2(I,L,J)
0104:s 362 COMTINUE
0105 DO 353 L=1,NOCUT
D106 ZDD(I ,J)=Z2N(1,J)+Z2(I,L,J)*VECTNR(L)
LPL
0107s 363 CONTINUE
0108: 365 CONTINUE
0109: DO 370 J=1,NOZONE
N110: K=NOBUSZ(J)
Ollls DO 370 I=1,K

01122 367 ZDD(I ,J)=ZI1(1,1,0)=-ZDND(I,J)
0113: 369 ZDD(I ,J)=2ZDD(1,J)=ZS(1,J)*ZS(I,J)/ZS(ISAB,ISHZ)

65T
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Oli4: 370 CONTINUE

0Oll5: C

01162 IFCOPTION(C7),.EQ.0) GO TO 3991

oll7:s C

Oolls: ARITECINRITE,3911)

LPL

0119 WRITE(IYWRITE,3912) ((CUTP(I),CUTRC(I)),I=1,NOCUT)

0120 DO 391 I=1,NOCUT

ol121: WRITEC(IWRITE,3913) CUTP(I),CUTAC(I),(Z4(I, ]),J=1,NOCUT)

01223 391 CONTINUE

0123: C

0124: 3911 FORMAT(”17,45X,724 HATRIXZ/45X,9(7=7))

0125: 3912 FORYAT(20’, 2X,’CUT BUS/LINEZ ,4(5X,12,7-7,12,12¥X),10(/ 15X ,4(5X,
0126 X 12,7=2,12,12%))d

0127: 3913 FORMAT(20”7, 5X,12,2=7,12,4C1X,2F1N.6,7J7),10(/ 11X,4(1X,2F10.6,717
0123z X))) -

0129: C _
0130: 3991 IF(OPTION(S).F2.0) GO TO 3992
0131: C
0132 WRITE(IWRITE,3921)
0133: WRITE( IWRITE,3912) ((CUTP(I),CUTA(I1)),I=1,3OCUT)
LPL
0134: DO 392 I=1,NOCUT :
0135: KRITS(IWRITE,3913) CUTP(I) (CUTHT),(Y4(I,J),J=1,NOCUT)
01356 392 CONTINUE ! '
0137: C

0138: 3921 FORMAT(Z17,45X,’Y4 HATRIXZ/45X,9(7=7))
0139: 3992 CONTINUE

01403 RETURN
0141: END
LPL
PROGRAM SIZE: 1025 DATA POOL SIZE: Nl14] ERROR COUNT: 0010

091



03/25/80

onol s
NnDN2:
0oNnpD3:
0004
0N05 =
0N0s =
nnoT:
0003 :
NNO9 :
0010z
Nnollz:
nnj2:
NO13:
NNl 4zs
N015:
nD16:
N0 7:
nNOIg:
NO19s
0020
0021 3
N022:
0023:
N024:s
N025:
N026:
no27:
N023g:
00292

00301
0031 ¢
nNp32:
N033:
0034:
0035:
NO36:
NOD37:
NO38:
N039:

C
C

415
416

SUBROUTINE STEP4

INTESER IREAD, IWRITE,NOZONE,NOBUS,NOLINZ,NOCUT, ISW3,ISN7Z

3Rl NOBUSZ(5) ,MTOLINZ(5) (MAXITELOCPTIONCID)

REAL ACC,TOR,BASMVA

INTEGER CUTP(20),CUTQ(2N) ,BLANK(2M) ,NODE(20,5) ,3LANKI(230M)
INTEGER CUTPB(29),CUTOB(20),CUTPZ(20),CUTAZ(2N) ,TYPEZ(20,5)

REAL VOLTZ(21,5) ,VAMXZ(20,5), VAMNZ(20,5) ,STATZ(20,5)

COMPLEX GENZ(21,5),LOADZ(20.,5),7Z1(20,2N,5),ZLN(2N0,5),EC(2N),AC(2N)
Xy A(20,5) ,ACUT(29,5) ,DACJT(20,5) ,ET(2N,5),ECUT(27,5)

Xy BLANK2(1760),Y4(20,29),75(2n,5),2ND(2N0,5)

COMPLEX SUM

X

COMMON /BUFF/ IREAD,IWRITE,NOZONE NOBUS,NOLIMNE NOCIT, ISNB, ISHZ

) 8 NOBUSZ MOLINZ JMAXITE ,OPTINN,ACC,TNHR, RASHVA

X CUTP,CUT?2,BLANX ,NODE,BLANKI

X, CUTPB,CUTAB,CUTPZ,CUTNZ,TYPEZ ,VOLTZ ,VAMXZ VAINZ
X STATZ.GENZ,LOADZ,Z1 ,ZLN,EC,AC, A ,ACUT ,NACUT

X ET,ECUT,3LANK2,Y4,7S,ZDD

DO 416 J=1,NOZONE

K=NOBUSZ(J)

ET(I,J)=CMPLX(VOLTZ(I,J),0.0)

ZINCI 4, J)=ET(I,J)*ET(I,J)*BASMVA/CONIG(LOADZ(I,J))

IFCTYPEZ(1,J),ER.3) GO TO 415

ACI J)=CONJG(GENZ(I,J))/CONJG(ET(I, J))/BASMVA
LPL

CONTINUE

CONTINUE

SUM=CMPLX(0.0,0.0)

DO 420 J=1,NOZONE

K=NO31SZ(J)

DO 42N I=1,K
IFCTYPEZ(I,J).EN.3) GO TO 429
SUM=SUM+ZS(],J)*A(I,J)

191
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nNAN:
nN4l s
NN42:
ND43:
NN4aa:
NNAS e
nNN445 2
NNAT:
0N4r:
NO49:

nnNsN sz
nns| z
nNNS2:
nnN53s:
054 :
nN5H5:
0N55:
nN57:
NnNs=3 e
N5
N5 2
nns |l s
NNAD e

nns3e
nnNA4:
nNAS5:
NNAA:
nOs7:
NNHx e
"0/ 2
(RIONASE]
N7l
nNil2ze
nNN713s
NNjaz
NN75:"
ND76:
N077:

420

425
425

433

435

449

442

CONTINUE
A(ISHB.ISNZ}=(ET(ISNB.ISNZ)~TUI)/ZS(ISH3,ISNZ)

DO 426 J=1 ,NOZONE

K=NO3USZ(J)

DO 425 I=].K

ECUT(1,J)=C¥PLX(0.0,0.N)

DO 425 L=1,K

ECUTCI J)=ECUT(I ,D+Z1 (1, L %A (L, )
LPL

CONTINUE

CONTINUZ

D 435 IC=1,NOCUT

IP=CUTPB(IC)

IN=CUTNB(IC)

JP=CUTPZ(IC)

JA=CUTQZ(IC)

IF(JP.GT.JD) GO TO 433
EC(IC)=ECUT(IN,JD)-ECUTCIP.JF,

GO TO 435
ECCIC)=ECUT(IP,JP)-ECUT(IN,JT.

LPL
CONTINUE

DO 440 J=] NMOZONE
K=NO3USZ(J)

D) 44n 1=1,.¥%
ACUT(I,J)=CHPLX(0.0,0.D)
CONTINUE

DO 448 [C=1,NOCUT
AC(CIC)=CMPLX(0,N,0.0)

CO 442 [=],NOCUT
ACCIC)=AC(IC)+YA(IC,I)*EC(I)
CONTINUE

IP=CUTPB(IC)

IQ=CUTOB(IC)

JP=CUTPZ(IC)

29T
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N[
nNilo:

N0
NNl e
N3 2:
N0B3:
NNg A4
NO»5 2
00Bs ¢
N0B7:

nNK8S:
NNHY ¢
NnNoNs
nnel =
nnNo2:
NO9 31
NN%4:
nNNY5 e
NNYA 2

0097
nNNoyg =
nNNoYY:
0100
olnl:
0102:
01N03:
0104z
N0105:
0106

PROGIAN

445

443

459

455
4601
46n2
4603
4604
4605

449

JO=CUTOZ(IC)
IF(JP.GT.JQ) GO TO 445

LPL
ACUT(IP,JP)=ACUT(IP,JP)+AC(IC)
ACUT(IN,JD)=ACUT(IN,J0)=-AC(IC)
GO T 443
ACUT(IP,JP)=ACUT(IP,JP)=AC(IC)
ACUT(IN, JO)=ACUT(IN,JN)+AC(IC)
CONTIMUE
IFCOPTIONC14),50.0) GO TO 460
NRITECIWRITE, 4601)

EPL

WRITTCIWRITE, 4602)
DN 450 J=1 ,NOZONE
K=NORUSZ(J)
DO 450 [=1,%
CRITECIWRITE, 4603)NODECT 4 J) o J, ET(1,J) (ECUT(T,J) AL, J) ACUT(I,J)
CONTI NUE
WRITE(IWRITE, 4604)
DO 455 IC=1,NOCUT
WRITE(INRITE,4405) CUTP(IC),CUTN(IC),EC(IC),ACCIC)
LPL
COMTIMNUE
FORMAT(Z17 5%, INITIAL?)
FORMAT(207 ,3X,7RUS  ZONTZ (OX,2ET4, 19X ,?ET(N) 7, 13X, 7IT7,20% ,3HIT?)
FORMAT(? 7,215,4CTX,2F10,6,7J7))
FORYAT(207,2X,2CUT BUS LINFZ,7X,2EC’,2NX,71C?)
FORVAT(Z2 2 ,5X,12,7=2,12,2C(1X,2F10.56,217))
CONTINUE

RETURN

EMND

SIZE: N7105 DATA POOL SIZE: 0128 ERROR COUNT: NNNO

€91
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0NNl sz SUBROUTINE STEPS
0002: C
0N03: C
0N04 s INTEGER IREAD, IWRITE,NOZNME,NOBUS MOLINE NOCUT, ISW3, ISWZ
0NN5: X5 NOBUSZ(5) JMOLINZ(5) 4AX ITE.OPTIONC1I5)
nNNN6G = REAL ACC,TOR,BASVA
0N07: INTEGER CUTP(20),CUTA(20),3LANK(27) ,NODE(20,5) ,BLANK1(28™)
NNOY ¢ INTEGER CUTPB(2n),CUTQB(20),CUTPZ(20),CUTOZ(20) , TYPEZ(20,5)
NNN9: REAL VOLTZ(20,5) ,VAAXZ(20,/5) , VAMNZ(21,5) ,STATZ(20,5)
0010 COMPLEX GENZ(20,5),L0ADZ(20,5),71(20,20,5),7LN(20,5),EC(21),AC(20)
nollz: X4 A(2N,5) , ACUFE2H: 5 )3 NABHTG20,5) (ET(20,5), ECUT(20,5)
nnN12s ¥ BLANK2(1767),Y4(20,29),25(20,5),ZND(20,5)
N3 COMPLEX ETN,ETI ,DANDASID
"Di4s C
15 COMMOM /BUFE/ IREADGIFRITE NOZONEMNOBUS,NOLINE,NOCUT, ISR, ISKZ
14 X NOBUSZ  HOLINZ MAX ITE,OPTION,ACC,TOR,BASHVA
001 7s X CUTP,CUTD, BLANY ,NODE ,RLANKI
nO13: X CUTPR,CUT2B,CUTPZ ,CUTNZ,TYPEZ ,VOLTZ , VAMXZ, VAUNZ
D19 Xe STATZ,GFENZLDADZ,71 ,ZIN,5C,AC,A,ACUT ,DACUT
0293 ¥y ET,ECUT BLANK2,Y4,7S.Z2ND
N021: C
nN22: IFCOPTION(9) ,E2. N 6O TA"5N2
nN23: WRITECIMRITE,5MI)
nN24: DO 570 J=1,MOZONE
nN25s * I=NOL INZ(.1)=H03USZ(J1)=2
nn2s: NRTTECINRITE,5M2) J,HNORUSZ(J),I
nN27: 500 CONTINUE
nN23s GRITSC(INRITE,5M3) NOCJT
nN29: #RITSE(INRITE,5704) NOZOME,NO3US,NOLINE
N30 WRITF(IWRITE,5MS5) BASUVA
31 WRITE(IARITE,5N26) ACC
nN32¢ WRIT=(IARITE,577) TOR
n033: C

NN34: 5001 FORMAT(Z17,10X,7SOLUTINN MOMITORZ/11X,15(7=7))

NN35: 5002 FORMAT(207,26X,77Z0NE”,12,6X,16,7 BUSSES’,I5,7 3RANCHES”)

NN36: 5003 FORKAT(’07,51X,16,7 CUT LINES?)

nO37: 5N04 FORYAT(Z0”,26X,*TOTAL?,12,7 ZONES”,15,7 BUSSES’,15,4 BRANCHES?)
NN33: 5005 FORMAT(707,26X,7BASE MVA =/,F3.2)

0039: 50N6 FORMAT(Z0”,26X,7 ACCELERATION =/,F8.2)

NO4N: 5007 FORMAT(/07,26X,”TOLERANCE =/ ,Fl12.6)

ot
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00412
NN42:

nN43:
nN44:
nnN4s:
NN45:
NnN47:
NN48:
NN49 :
nN50 e
nos51 ¢
nns2:
NN53:
NN54:
nNS5:
NNs45:
nO57:
NN58 s
nn59:
nNDAsD
nnsl s
nNs2s
MN53:
NNs Az
nnNs5 e
NDAS e
nNN57:
NNsE ¢
nND62:
0oNin:
nNOo7I1 =
0072
N073:
nN7az
nNN75:
N075¢2
nNn77:
nNO78:
NN79:

C

(]

SN ®]

WRITE( 1.RITE,5010)
LPL
WRITE(I4RITE,5011)
WRITE(143ITE,5012)
WRITE(1.RITE,5013)
WRITS(1.RITE,5014)
5010 FORMAT(2N%,20X 4§ —=———=ciew 1 ¥ P S S—— b i i i '
X)

5011 FORMAT(’ 4,20X,7!ITERATIONISHING MACHINE GENERATION ICHANGES IN 17
X) :
5012 FORMAT(’ #,20X,7! NN SR R~ —mm=———=——=! SWING BUS 17

X)
5013 FORMAT(’ #,20X,7! COUNT | e : MVAR {CURRENT(PU) 4
_X) ~ :
5014 FORVAT(? #,20X,# § mmmmdmm o e e oo} e e e |/
%)
5C15 FORMAT(” #,20X,”! ; : : T
X)

5016 FORMAT(? 2,20X,737,16,% P F 114,72 172),F1D. 62 %)
5017 FORMAT(’77,10X.7SUCCESSFULYSOLIT 1ONPREACHED?)
5013 FORMAT(’27,10X,’CONVERGENCS NOT OBTATINEDZ)

502 CONTINTZ
ITERN="

501 DASSUM=".0

DO 560 .=1,NOZONE

Z=MORUIII))

DO 56C =1,K

IF(TYFI2%,J).EN.3) GO TO 560

ETO=CY:_7(0.0,0.0)

ET1=C¥7.7(0.,0,0.0)

DO 510 =1,X

ETN=ET =Z1(N,1,J)*A(I,J)

ETI1=CT =71(N, 1,J)*ACUT(I,J)
510 CONTIN.S

S91
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nn=30z: ET(N,J)=ETN+ETI
nnNsl: C ;
nNy2:s C
NDB3: ECUT(N,J)=ETO
NN=54: C
0035+ IF(TYPEZ(N,J).NE.2) GO TO 523
LPL
0085: C
nns7 s ETO=VOLTZ(N,J)/CABS(ET(N,J))I*ET(N,J)
nnr8: DAN=( ETO-ET(N,J))/ZDD(N,J)
NG9 = QGN=AIMAG((ETO*CONJGCA(N, 1) +DAN)I=CARS(ETD) %2
NN % ZCONIG(ZLN(N,J)))*BASUVA+LIADZ(N,J))
Nno21 ¢ IFCQGN LE.VANXZ(N,,J)ANDOGN G, VAUNZ (M, J)) GO TO 527
LPL
nNe2: IF(QGN.GT . VAMXZ(N,J)) AGN=VAUXZ (N, T)
ND?3: IF(OGN LT.VAMHZ (N ,J))/ QGN=VAMMNZ (N, J)
= LPL
NnNY4: GENZ(MN,J)=CMPLYX(REAL(GENZ(N,J)),0GN)
nN9S5: GO TO 528
NNYE 2 527 CONTINUE
nNY7: ET(N, J)=ETO
NNOS 2 GENZ(N,J)=CYPLX(REAL(GENZ(Y,J)),NGN)
nnNogs C
o1nNN: 528 CONTINUE
N1N1: C L
N102: DAN=CONJG((GENZ(N,J)=LOADZ(N,J)) /BASMVA/
N1D3: X ET(N,J)+CONIGCET(N I ZCHNIGCZLNCN, J)))=A(N,J)
N1N4: C ;
LPL
0105: 529 CONTINUE
NiNsG: DAMN=ACCxDAN
0107: ACY,I)=A(N,J)+DAN
0103 DAS==7S(N,J)/ZS(ISHB, ISWNZ) *DA*
0109: ACISHB,ISWZ)=A(ISHB, ISHZ) +DAS
0119: Do 532 I=1,K
0111z ECUT(I,J)=ECUT(I, J)+Z1(N,I,J)*DAN
LPL

ollr2: 532 CONTINUE _
0113: KK=NOBUSZ(ISWZ) “
Ol114:s " DO 533 I=1,¥K

291
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0115
0l15:
0117z
Nl18:
0119:
N120:
0121:
ND122:
0123:
Nl24:

0125:
0126
N127:
Ni2x:
0129:
0130
0131
0132:
01 33:
0134:
0135:
0136

0137:
N135:
0139:
0140z
0l4]l:
0142:
0143:
01 44:
N145:
0146
0147:

0148:
0149:
01592
0l51:

-

C

2

533

933
549

541

544
546

ECUT(I,ISHZ)=ECUT(I,ISWNZ)+Z1 (ISWB,I,ISWNZ)*DAS

CONTI NUE
DO 540 IC=1,NOCUT
IP=CUTP3(IC)
IN=CUTNB(IC)
JP=CUTPZ(IC)
JN=CUTQZ(IC)
IF(JP.GT.JQ) GO TO 538
EC(IC)=ECUT(IN,JQ)-ECUT(IP,JP)
GO To 540

LPL
EC(IC)=ECUT(IP,JP)-ECUT(IN,JQ)
COMTINUE

DO 541 JJ=1,NOZONE
KK=N0OBUSZ(JJ)

DO 541 I=1,%K

DACUT (I,JJ)=CHPLX(0.0,0.0)
CONTI NUE

DO 546 IC=1,NOCUT
AC(IC)=C4{PLX(0.0,0,0)
DO 542 I=1,N0CUT

LPL
AC(IC)=AC(IC)+Y4(IC,I)*EC(I)
CONTINUE

IP=CUTPB(IC)

I2=CUTAOB(IC)

JP=CUTPZ(IC)

JA=CUTOZ(IC)

IF(JP.GT.JN) GO TO 544

DACUT (IP,JP)=DACUT(IP,JP)+AC(IC)
DACUT(I2,JQ)=DACUT(IN,JN)=-AC(IC)
GO TO 5456 :

- LPL
DACUT(IP,JP)=DACUT(IP,JP)-AC(IC)
DACUT (1N, JR)=DACUT(IN,JN)+AC(IC)
COMTI MUE
DO 550 JJ=1,NOZONE

L9T
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N0152: KX=NOBUSZ(JJ)
0153: . DO 550 T=1, KK
ND154: DACUT (I, JJ)=DACUT(I,JJ)=ACUT(I,. 1))
n155: ACUT(I,JJ)=ACUT(I,.JJ)+DACUT(I, 1J)
: LPL
NI56 550 CONTINUE
als7: C
0158: C
N159: DO 552 I=1,K
0150 ET(N, J)=ET(M,J)+Z1 (N, I,J)*DACUT(1,J)
Ni6l: 552 CONTINUE
01”2t ET(N, J)=ET(NJJ)+Z1 (NN J)*xNAY
0163: IFC(JLED.ISAZ) ET(M JY=ETIN J)+Z1(N,ISWB,J)*NAS
LPL
0154: DASSIIM=DASSUM+CABS(DAS)
N155: 560 COMTIHNUE
Nl14”5: C
015872 C
N158: DD=ET ( ISWB, ISWNZ)*CONJG(A(ISHB,ISWZ))*BASMVA
D149 ITEN=ITERN+I
Nl 7Ns IF(OPTINN(Q).,EN.N) GO TO 5A2
N7l WRITE(IWRITE,50216) ITERN,ND,DASSUY
Nl72: IFCOPTIONCI3) NE.N) WRITE(CIWRITE,SNIS)
01733 5462 CONTIMUE
N174: IFCOPTIONC 1 4) .EQ . DPRGHSTO~5TH
N175: WRITE(IWRITE,5721) ITERN
LPL
0175 WRITE(IARITE,5702)
n177: DO 555 J=1,NOZONE
N178: K=NORUSZ(J)
N01719: DO 565 I=I'K
Nl WRITECINRITE STA3INODECT J) ¢JET (1) ECUT( Iy J) o ACELI Y ACUT (Lo d)
Olal: 565 CONTINUE
0132: ' WRITE(IWRITE,B7N4)
0133 DO 567 IC=1,NOCUT
Ni34: nRITECINRITE,5705) CUTP(IC),CUTA(IC) ,ECCIC) (AC(IC)
LPL

ND185: 567 CONTINUE .
Nlgs: 5701 FORMAT(407,5X,7 ITERATION’,13) :
018732 5702 FORMAT(707,3X,7BUS ZONEZ ,9X,7ET*,19X,?ET(1)7,18X,7IT7,20X,3HIT)

89T
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0183: 5703 FORMAT(Z 2,215,4(1%X,2F10.6,7)7))

0139: K704 FORMAT(707,2X,7CUT BUS LINE’,7X,.’EC’,20X,”1IC?)
N13N: ST705 FORMAT(? 2 .,5X,.12,7=72,12.2(1%,2F10.5,72J7))
N9l 570 COMTINY™

N192: IF(DASSUM.LT.TOR) GO TO 591
2193: C

7194z IFCITERNLLT.MAXITE) GO T0O-501
N195¢ C

NiYs: IFCOPTION(9) ,FN.0N) RETURN
Ni7: WRITECIWRITE,5014)
0193: WRITE(IWRITE,50N18)
0199: C
N2NN: RPETURN

0201: C

2022 590 GENZ(ISvB,ISWZ)=DD
N2nN3: IFCOPTION(9).EQ.0) RETURN
N204: ARIT=(INRITE,5N14)

0205: WRITEC(IWRITE,S017)

N204: RETURN
0207: END

LPL

PROGCRAM SIZE: 1503 DATA PNOL SIZE: 0535 ERROR COUNT: 11O

691
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onN)| ¢
Nnnn2: C
nND3: C
nNNA4 ¢
nnNN5 e
nnns e
nnN7s
nNN3 sz
NNNY s
nO1Ds
nnils:
nnil2s

nN1A:
nnNlzs:
nN13:
nN19:

23z C

nn2i:
nnN22:
nN23:
nN24ze
nnN25:
125
nN27s
nnN2=:
nnN29o s
N3N
nnij:
nnN32:
NN33:
NN34s
NN35:
NN36:
NnD37:
NN33:
nNN39:
noNAaN e

SUBROUTINE STEP6

INTEGER IREAD, IWRITE,NOZONE,*03US,NOLINE NOCUT, 1S3, ISHZ
X s NOBUSZ(5) ,MOLINZ(S) ,MAXITE,OPTION(C1S)

REAL ACC,TOR, BASMVA

INTE3ER BLAMKI(140),BUS(107) ,NODE(20,5) ,LINE(27) ,NP(201) ,HA(27N)
RTAL BC(200) ,T(270) ,RASEKV(170)

COAPLEX ZPRI(2M0))

DOURLF PRECISION BUSNAM(] MD)

INTEGFER BLANK2(37),TYPEZ(29,5),BLANK3(6M0)

REAL STATZ(20,5)

COYPLEX GENZ(20,5),LOADZ(20,5),BLANKA(2440) ,ET(20,5)
COMPLEX FLOWP,FLOWY,FLOSS ,SUHLOS, SUMGEN, SUMLOD, 41 SYAT

CoMMIN /BUFF/ IRFAD IWRITESNOZONE NOBUS, NOL INE NOCUT, IS#B, ISHZ
Xy OBUbZ,”OLIW7 ‘AXITr HPTIQH ACC,TOR,3ASKVA

X, BLANK +BUS, NODE ,LINSE, VP N2, BC, T,BASEKV, ZPR] ,BUSMNAY
Xy BLANKZ,TYbEZ.BLANKB.STAT? GENZ,LOADZ,3LANK4 =T

SUIGEN=CPLX(0D.0,0,.1)
SUMLIN=CIPLX(N040.0)
SUMSTC=0.0
IFCOPTIONCIN) 22003 GO TO 6991
ARIT=( IMRITE, M)
h?IT“(I'?IT:,ﬁﬁﬂZJ
WRITE(IARITE,60N03)
WRITE(INRITE,6™M4)
ARITE(IWRITE,6005)
ARIT=Z(IARITZ,6M6)

001 FORYAT(717,35%,70UTPUT BUS VOLTAGE AND GEUERATIWN’)

6002 EORMAT(?0?, 3% 7§~ st o 2l A s st e s o
X=1 SN B TN ) = | e 1)

6003 FORMAT(Z 7, 3X,”: BUS IDENTIFICATION | BUS VOLTAGE
Xl GENERATION | LOAD : STATICS!”)

6004, EORMATI(# 2, BN # ! meam it = et
X=1i —_— e, ————————————— f————— —17)

6005, FORMATC? #4 3X,7:, MAME 4 NG s ZONEITYRE PU ' KV H DEG
X 3 MY ¢ MVAR i ¢ M4VAR ¢ MVAR 17)
6006 FORMAT(Z 7, ' i ] ‘

)/ QA [N R b Y

OLT
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N4l ¢ St SRR, [N SIS P NOE SR IEPNERO . SR |

ON42: - A007 FORUAT(Z 2, 3X,7! : ; ; : : :
M13: e : : : ; 13
NDAAL 6008 FORMATCZ 2, 3X,717,A8,217,3(13,2 17),F1.4,% 17, 1(F1.2,7 i*))

nM15: C
mMas: 6991 CONTINUE

MN47 e DN 510 N=1  HOBUS

nNN43s D0 808 J=1,NOZONE

M4z K=NO3USZ(J)

NNs5N: DO N5 I=],X

nNN5] 2 IF(BUS(N) JNEMNODECL LI Y)Y GO T 603

nnN52: VOLTPU=CABS(ET(I,J))

nN5H3: VOLTXV=VOLTPU*ZASEKV (M)

nnNs4: PHASE =ATANZ2(ATIMAGCET(I,J)) REALCET(ILJ)))*57,295178

nNs5: SUMGEN=SUMGEN+GENZ(1,J)

1545 SUULID=SUMLOD+LOADZ( T ,J)

nNs57s: SUNSTC=SUMSTC+STATZ(I1,J)

NnN5H 2 IFC(OPTIONCIN) . E2.0) GO TO 61N

. LPrL

0N59: WRIT=(IANRITE,678) BUSNA¥(MN) BUS(M) ,J,TYPEZ(I ,,J) ,VOLTPU,

NMNS50 e X VOLT XV «PHASE,GENZ(I,J) ,LOADZ(I ,J),STATZ(1,J)
LPL

nnNsil s IFCOPTIONCI3) JNELND) ARITE(IMRITE,A™T)

0”2 ¢ GO To 610

nNs3: 608 CONTINUE

0064 = 610 CONTINUE

nN55: IFCOPTIONCIN) NELO) WRITE(INRITE,ANNA)

NN4ss: C

NNAT = IF(NPTIONCI1),ED,N) GO T 5202

nN58: C

nNGY 2 WRIT=(CIWRITE,AO11)

nnNins WRITECIMRITE,5D212)

nn71 ¢ VRPITE(IWMRITE,6013)

NN72:s WRITE(INRITE,69214)

NN73: WRIT=(INRITE,6015)

ND74: ARITE(IWRITE,5016)

0075z 6011 FORMAT(7172,45X,2LINE FLOWS?)

NN768: 6012 FORMAT(207, 3X,.”) : - —-_—- —_— : e

nN077: Ul = e e e | ——————— : —1i7)

00738:s 6013 FORMAT(Z 7, 3X,Z7iLINE! FROY BUS P —T{J BUS N ¢ FLOW FROM BUS P

LT
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~N70:
Nex0:
nosloe
NN32 2
ﬂOd‘B H
NnN34:
N0x55:
nNNGss s
nOR3T e
nNN=33s
nnxY:
nN9N:
nnNo| :
NNQ2:
mn9o3:

nooa:
nNY5e
NP5
nNDIJe
nNNI:3se
NN27s
01" :
01Dl =
N1n02:
N0103:
N104s
0105z
010h:

N107:
0103z
0l109:
N110:
Nllls

X

¢ FLOX TO BUS. @ LOSSES 1CHARGING:Z)

6C14 FORMAT(Z 7, 3X,7! e e R A SR e L e e o I e

6015 FORMAT(Z 7

69156
6017
6013

€
H60Q2

620
622

630
632

640
642

659
652

V

X

X

Y

3%,7% MO.Y NAME ! NO.) NAME ! No.! MW MVAR
e VAR ¢ MW TR O MVAR. Y HVAR 12)
3X 2 hmmem | mm e e} e | e : N

FORMAT(Z #
(v

L]
L}
]
L]
(] [} ] ]
- ——————— s e | i e e e
L]
L]
[}
L]

FORMAT(, 2, 3X,’: ‘ : : ' H H
s : H ] :’)
FORMAT(? 7, 3Y,7 7 I?. O R 17 13,7 12),TCF1.2,7 7))

COMTINUE
SUACHG=0.0
SUSLOS=CHPLX(N.0,0.0)
N A5N L= MOLTINE
LPL
N 620 JP=1,MOZONE
Y=N02USZ(JP)
DO &20 I1P=1,K
IF(NP(L) .EQ.NODECIP,JP)) GO TO 622
CONTIMUE
CONTINUE
Dn 630 JA=1 ,NOZONE
K=NO3USZ(J))
DN A3N 10=1,K
IF(NR (L) .ED. NUD?(IO JQ)Y) GO TO 632
CONTIMUE
CONTI NUE
DO 640 I=1,N0BUS
LPL
IF(NP(L).EJ.BUS(I)) GO To s42
CONTI NUE
COMTINUE
DO 650 J=1,NOBUS
IF(NAIC(L) .EDN.BUS(J)Y) GO ToO 652
COMTI MUEZE
CONTINUE
FLOWP=ET(IP,JP)*CONJG((ET(IP,JP)-ET(IQ,JQ)*T(L))/ZPRI(L)/T(L)/T(L)
+ET(IP,JP)*x CMPLX(0.0,3C(L))/2.N)*BAS/{VA
FLOAQ=ET(IN,JO)*CONJG((ET(IQ,JN)*T(L)=ET(I?,JP))/ZPPI(L)/T(L)

LT
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N143:
0149

@]

X

X

+ET(IN,JQ)Y* CHPLY(D.0 yBC(L))/Z2.0)%DASHYA
CHARG =(CARS (P‘T(IJ JP))**2+CA?S(“T{IO JN))*xx2)%xBC(L)YZ2., ﬁ*?ASWVA
FLOSS =FLOVP+FLOIN+CHPLY (0. 0,CHARG)
SUMCI =GUNMCIG+CHARS
SUNLOS=SUMLOS+FLNOSS
IFCOPTIONCIN)EN.D) G0 TO 460
LPL
LPL
WRITEZ(INRITE,S5N13) L I”“(L} SUSNAYM(CI) NP(L),BUS SMAM(CI)  NOCL)Y,
LOuP, I’) QA FLOSS,CHARG
LPL
IFCOPTIONCI3).NZ.0) S ITECIYRITE,6017)

660 CONTI NUE

IFCOPTIONCIT ) NELO) ARITECIARITE,,6916)

MISMAT=SUMGEN+CUPLX(N.0, (S JUSTC+SUMCHG) ) =SUMLND=-SUMLOS
IFCOPTIONCI2).FR.0) RETURN

ARITECIWRITE,6701)
2 s o

ARITECINRITE,6702) SUMGEN
RRITE (IWRITE,6793) SUMLOD
WRAITECINRITE,A7104) SYNSTC
ARITE(TWRITE,6707) SUMCHG
WRITF(INRITE.G?GB) “UVLUJ

WRITEC(IWRITE,A706) MISHAT

6701 FORMAT(”217,40X,7SYSTEN TOTALS” /ANX f =============/ //5]|Y 71

67N2
6703
6704
6705
6706
6707

X

HVARZ)
FORMAT(2074,30X, GENERATION, 5X,2F9.2)
FORMAT(207,30X,7L0AD’ . 11X,2F9.2)
FORMAT (207 ,30X,#STATIC CAPACITOR?, 8X,F9.2)
FORMAT (207 ,30X,2L0OSSES?, 9X,2F9.2)
FORMAT(407 30X, MISMATCH”, 7X,2F9.2)
FORMAT(207,30X, 7LINE CIARJIM1 WI11X,F9.2)

RETURN
END
/' LPL

PROGRA{ SIZE: 0913 DATA POOL SIZE: 0996 ERROR COUNT: nnno
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