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(11) VRMAX
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MATM PROGRAM

COMMON /CX1/ANG(10),BW(10),BX(10),CUI(10),CUR(10),DAMP(10),
*DEL(10) ,DELV1(10) ,DELV2(10) ,EFDMAX (10) , EFDMIN(10) , BGD(10),
*BEGQ(10) ,GA(10),GC(10),GI(10),GP(10),GV(10),GW(10),GX(10),
%G1(10),G2(10),G3(10),G4(10) ,HBASE (10) ,HC(10),P(15) ,PL(15),
*PM(15) , PHSF (10),Q(15),QL(15) ,RA(10) ,RL(10) ,RT(10),RV(10),
*S1(10),52(10),SAT1(10) ,SAT2(10),TA(10),TA2(10),TA3(10),
*TAP(10) ,TDOP(10) , TDOPP(10),TE(10),TF (10) , TQOP(10) , TQOPP(10),
*TR(10),T1(10),T2(10),T3(10),T4(10),T5(10),T6(10),VB(15),
%*VBMAX (10) , VHMAX (10) , VHMIN(10) , VRMAX (10) , VRMIN(10),VL1(10),
%VL2(10),XD(10) ,XDP(10) ,XDPP(10) ,XKE(10) ,XKEP(10) ,XKF (10),
*XKFP(10),XL(10),XP(10),XQ(10) ,XQP(10) ,XQPP(10),XS(10),XT(10),
%XV(10),XG1(10),XT1(10),XT3(10) ,XT4(10),XT5(10),XT6(10),XT7(10),
%*XT8(10), YSHUNT (10)

INTEGER GB(5),TYPEX(5),SB(20),EB(20),ST(10),ET(10),IMAG(20),
*TYPE(20),LIST(40) ,NEXT (800) ,FAR(800) ,NCONN(40) ,MODEL(8),
*IPSS(10),IGOV(10)

COMPLEX Z(10,10),YCHARG(20),SPD(30),RH(30),SPC(30,4),TC(20),
*EE (30) ,E(15) , ASELF (40) , AMUT (800)

COMMON /CX2/GB, TYPEX, SB, EB, ST, ET, IMAG, TYPE, LIST, NEXT, FAR, NCONN,
*MODEL, IPSS, IGOV :

COMMON /CX3/Z, YCHARG, SPD, RH, SPC, TC, EE, E, ASELF , AMUT

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FRERCY, C1DS, C1S, C2DS,
*C2@s, CvV1,Cv2,CV3, CV4, EFDO, SIGMA, OMEGA, TOL, P1, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12,Y21,Y22,C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5Q, C6Q, C7Q, TSDO, TFDO, TSRO, TFQO, QAXISX, DAXISX

COMMON /CX5/NB, NL, NT, NG, MAX, MAXF , IDRIVE, IC, ISEL

OPEN(5,FILE="LFO.DAT’ ,STATUS="OLD’)

OPEN(6,FILE="LFO.OP’ , STATUS="NEW’)

OPEN(7,FILE="DAT.SAVE’ , STATUS="NEW’)

CALL SELECT(IP)

CALL FIRST(PI,P,PL,Q,QL, YSHUNT, VB, ANG, SBASE, E,

*NB, NL, FO, SIGMA,, OMBGA)
CALL GMODEL (NG, SBASE, HBASE, RA, XD, XQ, XDP, XQP, XDFPP,
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*XQPP, XL, TDOP, TQOP, TDOPP, TQOPP, HC, DAMP, MODEL)

CALL INTTAL(NG,RA,XD,XQ,XDP,XQP,XDPP, XQPP, XL,
*MODEL, P, Q, PM, GB, DEL, CUR, CUI , EGD, EGQ, SAT1, SATZ2,XP, E)

CALL CCC(NB, NG, IMAG,GB)

CALL YCH(NB,PL,QL,YCHARG, YSHUNT, SB, EB, ST, ET, NL, NT, E,
*RT, XT, TAP, PHSF, RL, XS, TYPE)

DO 1K = 1,NG
CALL CONSTA(K,RA,XD, XQ,XDP, XQP, XDPP, XQPP, XL, TDOP, TQOP,
*TDOPP, TQOPP, MODEL)

CALL ACONST(K,RA,XD,XQ,XDP,XQP, XDPP, XQPP, XL,

*MODEL, P, Q, P, GB, DEL, CUR, CUI,, EGD, BGQ, SAT1, SAT2, XP, E,
¥TYPEX,RV,XV,Z)

CALL EXCITER(K, TYPEX,GB,GA,TA, VRMIN, VRMAX, RV, XV, TA2, TA3,
¥XKE, TE, S1, S2, EFDMAX,, EFDMIN, XKF, TF, TR, XKEP, XKFP, DELV1, DELVZ,Q, GP,
*GI,GC, GV, CUR, CUL, VBMAX)

CALL GGG(K,GW,GX,BW,BX)

CONTINUE

CALL SEARC(IP)

CLOSE(5)

CLOSE(6)

CLOSE(T)

STOP

END

SUBROUTINE SEARC

SUBROUTINE SEARC(IP) '

COMMON /CX1/ANG(10),BW(10),BX(10),CUI(10),CUR(10),DAMP(10),
*DEL(10) , DELV1 (10) , DELV2(10) , EFDMAX (10) , EFDMIN(10) , BGD(10) ,
*BOQ(10) ,GA(10) ,GC(10),,GI (10) ,GP(10),GV(10) ,GW(10),GX(10),
#G1(10),G2(10),G3(10),G4(10) ,HBASE(10) ,HC(10) ,P(15),PL(15),
*PM(15) , PHSF (10),Q(15) ,QL(15) ,RA(10),RL(10),RT(10) ,RV(10),
#S1(10),52(10) , SAT1(10) ,SAT2(10) , TA(10) , TA2(10), TA3(10),
¥TAP(10) , TDOP(10) , TDOPP(10) , TE(10) , TF (10) , TQOP(10) , TQUPP(10),
#TR(10),T1(10),T2(10),T3(10),T4(10),T5(10),T6(10),VB(15),
¥VBMAX (10) , VHMAX (10) , VHMIN( 10) , VRMAX(10) , VRMIN(10) , VL1(10),
*VL2(10) ,XD(10) ,XDP(10) ,XDPP(10) , XKE(10) ,XKEP(10) , XKF (10),
KXKFP(10) ,XL(10) ,XP(10) ,XQ(10) ,XQP(10) ,XQPP¢10),XS(10) ,XT(10),
#XV(10) ,XG1(10) ,XT1(10) ,XT3(10) ,XT4(10),XT5(10) ,XT6 (10) ,XT7(10),
¥XT8(10) , YSHUNT(10)




INTEGER GB(5),TYPEX(5),5B(20),EB(20),ST(10),ET(10), IMAG(20),

¥TYPE(20) , LIST (40) ,NEXT (800) , FAR(800) , NCONN(40) , MODEL(8) ,
*IPSS(10),IGOV(10)

COMPLEX Z(10,10),YCHARG(20),SPD(30),RH(30),SPC(30,4),TC(20),
*EE (30) ,E(15) , ASELF (40) , AMUT (800)

COMMON /CX2/GB, TYPEX, SB, EB, ST, ET, IMAG, TYPE, LIST, NEXT, FAR, NCONN,
*MODEL, IPSS, IGOV

COMMON /CX3/Z, YCHARG, SPD, RH, SPC, TC, EE, E, ASELF , AMUT

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1@S, C2DS,
*C2@s, CvV1,Cv2, CV3, CV4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12, Y21, Y22,C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5Q, C6Q, C7Q, TSDO, TFDO, TSQO, TFQ0, QAXISX, DAXISX

COMMON /CX5/NB, NL, NT,NG, MAX,MAXF , IDRIVE, IC, ISEL

IF(ISEL.EQ.1)G0O TO 2

WRITE(IP, 1)
1 FORMAT(1H ,3X,72(’-*),/,4X,’1°,12X,
¥’SWEEP - FREQUENCY,

¥ OUTPUT,13X,°I’,/,4X,72(*~"),/,4X,’ I FREQ. I PU EXTERNAL’

%,’ TORQUE I PEAK KINETIC I ~ ESTIMATED EIGENVALUE 1I’,/,4X,72

%(°=?),/,4X,’] HERTZ I HORIZ I VERTI I ENERGY(MJ) I ALPHA'’

%,’I BETA 1 HERTZ I’,/,4X,72(’="))

FNOW = FMIN
SIGMA - 0.0
OMEGA - PIAFMIN42.0
2 IX - 1
NX - (NB + NG)*2
IF(ISEL.EQ.1)WRITE(IP, 3)
3 FORMAT(1H ,3X,72(’-),/,4X,°I COMPLEX POLE’,
# SEARCH OUTPUT 1I’,
*/,4X,72(°="),/,4X, 1 ESTIMATED EIGENVALUE 1’°,

*? EXTERNAL TORQUE I ITER 1°,/,4X,72(°-"),/,4X%,
%I ALPHA I BETA I HERTZ I HORIZ I VERTI 1I’,
*? No. I°,/,4X,72(°-?))

4 LAST = 0
DOSI = 1,NX
LIST(I) = 0
ASELF (I) = CMPLX(0.0,0.0)

5 CONTINUE
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06K = 1,NG

CALL CONSTA(K, RA, XD, XQ, XDP, XQP, XDPP, XQPP, XL, TDOP, TQOP,
*TDOPP, TQOPP, MODEL)

CALL ACONST(K,RA,XD,XQ,XDP,XQP,XDPP, XQPP, XL,
*MODEL, P, Q, PM, GB, DEL, CUR, CUI , EGD, EGQ, SAT1, SAT2, XP, E,
*TYPEX,RV,XV,Z)

CALL GNEXC(K,GA,TA3,TA,TA2,XKEP,XKFP, TE, TF, TYPEX)

CALL GXGov(k,IQov,G1,G2,G3,G4,T1,T2,T3,T4,TS,T6)

CALL Gxpss(K,IPss,XG1,XT1,XT3,XT4,XT5,XT6,XT7,XT8,
¥*IR, VL1, VL2)

CALL ZCONST(K,Z,TR,DAMP,HC)

KK = 5

IF (K.EQ. IDRIVE)KK=6

CALL ELILIM1(Z,K,KK,10)

CALL SPEED(Z,K,SPC)

IF (K.EQ.IDRIVE)CALL RIGH(NB,NG, IDRIVE,Z,RH,WD)

IF(K.EQ. IDRIVE)CALL TORQUE(TC,Z)

CALL ARM2(K,NB,LIST,NEXT,FAR,ASELF, AMUT,GW,GX, BW, BX,
*LAST, Z)

6 CONTINUE

NX = (NB+NG) %2

CALL ARM1 (NB,NL, NT, NG, SB, EB, ST, ET, RL, XS, RT, XT, TAP, PHSF,
*YCHARG, ASELF , AMUT, GW, BW, GX, BX, LIST, NEXT, FAR, IMAG, GB, TYPE, LAST)

CALL ELIMIN(RH, EE,ASELF,AMUT, LIST,NEXT, FAR,NX, LAST,

*NCONN)
NN = NG¥2 + 1
MM = NB*2

CALL TT2(NB, TC, IDRIVE, EE, TXV, TXH, WD)

CALL SPEED2(SPC, SPD, EE,NB, NG, IDRIVE)

CALL CHECK (NG, SPD, SIGMA, OMEGA, WD, IDRIVE, HC, ALPHA, BETA,
*TXV, TXH, WK)

IF(ISEL.EQ.2)GO TO 14

XX = BETA/ (PI%*2.0)

WRITE(IP,7)ALPHA, BETA, XX, TXH, TXV, IX
7 FORMAT(1H ,3X,3(’I ’,F7.4,2X),2(’1 ’,F7.5,2¥,’1’,
*4X,12,4X,°1’)

A = ABS (ALPHA-SIGMA)

B = ABS (BETA-OMEGA)



IF(A.LE.TOL.AND.B.LE.TOL)GO TO 8

SIGMA = ALPHA

OMEGA = BETA

IX = IX+1

IF (IX.LE.MAX)GO TO 4

GO TO 12
8 CONTINUE

WRITE(IP,9)GB(IDRIVE)
9 FORMAT(1H ,3X,72(’-"),/,4X,”1’,19X, ’DRIVEN MACHINE IS ON BUS NO.’
*,2X,12,19X,°1°,/,4X,72(’-"))

WRITE(IP, 99)

99 FORMAT(1H ,3X,60(’-’),/,4X,’1’,18X, "FINAL GENERATOR SPEEDS’, 18X,
*°’1°,/,4X,60(°-"),/,4X,°1 BUS I HORIZONTAL : g
*’ VERTICAL 1’,/,4X,60(°="))

DO 11 I = 1,NG

WRITE(IP, 10)GB(I),REAL(SPD(I)),AIMAG(SPD(I))
10 FORMAT(1H ,3X,’I’,5X,12,5X,°I’,2(5X,F10.6,7X,’1’))
11 CONTINUE
WRITE(IP,83)
83 FORMAT(1H ,3X,60(’-"))
GO TO 16
12 WRITE(¥,13)
13 FORMAT(1H ,3X, ’EIGENVALUE SEARCH DIVERGS’)

GO TO 16
14 CONTINUE
IX = IX +1
IF (IX.GT.MAXF)GO TO 16
HZ = BETA/ (PI%2.0)

WRITE(IP, 15) FNOW, TXH, TXV, WK¥SBASE, ~ALPHA, BETA, HZ
15 FORMAT(1H ,3X,’I ’,F5.3,” I ’,F7.4,” I ’,F6.4,” 1 ’,F7.4,
*4X,’1’,3(1X,F6.4,1X,°I’))

SIGMA = 0.0
FNOW = FNOW + FINC
OMBGA = FNOWHPI¥2.0
GO TO 4

16 CONTINUE

IF (ISEL.EQ.2)WRITE(IP, 17)WD,GB(IDRIVE)
17 FORMAT(1H ,3X,72(’-’),/,4X,’I’,15X, ’EXTERNAL TORQUE HOLD ’,F5.3,
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%’ PU AT BUS °,12,16X,°1’,/,4X,72(’-"))

RETURN

END

SUBROUTINE SELECT

SUBROUTINE SELECT(IP)

COMMON /CX1/ANG(10),BW(10),BX(10),CUI(10),CUR(10),DAMP(10),
*DEL (10) ,DELV1(10) ,DELV2(10) , EFDMAX (10) , EFDMIN(10) , EGD(10),
*EGQ(10),GA(10),GC(10),GI(10),GP(10),GV(10),GW(10),GX(10),
*G1(10),G2(10),G3(10),G4(10) ,HBASE(10) ,HC(10),P(15),PL(15),
*PM(15),PHSF (10),Q(15),QL(15) ,RA(10) ,RL(10),RT(10),RV(10),
%*S1(10),52(10) ,SAT1(10),SAT2(10),TA(10),TA2(10),TA3(10),
*TAP(10),TDOP(10) , TDOPP(10),TE(10),TF (10) , TQOP(10) , TQOPP(10),
*TR(10),T1(10),T2(10),T3(10),T4(10),T5(10),T6(10),VB(15),
*VBMAX(10) , VHMAX(10) , VHMIN( 10) , VRMAX (10) , VRMIN(10),VL1(10),
*VL2(10),XD(10),XDP(10) ,XDPP(10) ,XKE(10) ,XKEP(10),XKF (10),
*XKFP(10),XL(10),XP(10),XQ(10) ,XQP(10) ,XQPP(10),XS(10),XT(10),
*Xv(10),XG1(10),XT1(10),XT3(10),XT4(10),XT5(10) ,XT6(10) ,XT7(10),
*XT8(10), YSHUNT (10)

INTEGER GB(5),TYPEX(5),SB(20),EB(20),ST(10),ET(10),IMAG(20),
*TYPE (20) ,LIST(40) ,NEXT (800) ,FAR (800) ,NCONN(40) , MODEL(8),
*IPSS(10), IGOV(10)

COMPLEX Z(10,10),YCHARG(20),SPD(30) ,RH(30),SPC(30,4),TC(20),
*EE (30),E(15) , ASELF (40) , AMUT (800)

COMMON /CX2/GB, TYPEX, SB, EB, ST, ET, IMAG, TYPE, LIST, NEXT, FAR, NCONN,
*MODEL, IPSS, IGOV

COMMON /CX3/Z, YCHARG, SPD, RH, SPC, TC, EE, E, ASELF , ANUT

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2@s, Cv1,Cvz, Cv3, CV4,EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12,Y21,Y22, C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4q, C5Q, C6Q, CTQ, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX

COMMON /CX5/NB, NL,NT, NG, MAX, MAXF, IDRIVE, IC, ISEL

CHARACTER OK

WRITE (%, 50)

50 FORMAT(1H ,3X,67(’%’),/,4X,’%’,2X,’1987°,59X, **’,/,4X, ’¥’,
C65X, *%’,/,4X, *%’,15X, ’ELECTRIC ENERGY RESEARCH’, 1X, ’CENTER’,
C19X, ’%’,/,4X, *¥’, 20X, ’ELECTRICAL DEPARTMENT’, 24X, ’%’,/,4X, %’,
C19X, ’FACULTY OF ENGINEERINGS’,23X,’#¥’,/,4X,’%’,18X,

C’ CHULALONGKORN UNIVERSITY’, 23X, *%’,/,4X, %’,65X,’%’,/,4X,
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C’%’,12X, "LOW FREQUENCY OSCILATION ANALYSIS PROGRAM’,12X,’%’,/,
C4X, ’%’,65X, *%’,/,4X, >%’,3X, ’W. CHAROENSINLAPA’,31X,’:’,2X,
C’PROGRAMER’, 2X, *%°,/, 4X, *%’,3X, ’S. BHUMWUTTISARN’,32X,’:’,2X,
C’ADVISER’, 4X, *%’,/,4X, *%’ ,65X, *%’,/,4X,67(’%”),//)

IK = 8
FMIN = 0.0
FINC = 0.0
MAX = 0.0
TOL = 0.0
MAXF = 0
WRITE (%, 1)

1 FORMAT(1H ,3X,’ CALCULATION SELECTION MODE’,/,4X,

¥’ (0) EIGENVALUE SEARCH’,/,4X,
%’ (1) SWEEP FREQUENCY METHOD’,//,4X,
*? ENTER YOUR SELECTED MODE > ’,%)
READ (%, 2) ISEL
ISEL = ISEL + 1
IF(ISEL.QT.2) ISEL=2
2 FORMAT(I5)
WRITE (¥, 3)

3 FORMAT(1H ,/,4X,’ PROGRAM SELECTION MODE’,/,4X,
%’ (0) NORMAL MODE(READ DATA FORM OPENNED FILE)’,/,4X,
%’ (1) INTERACTIVE MODE(READ DATA FORM KEYBOARD)’,//,4X,
*’ ENTER YOUR SELECTION MODE > ’,$)

READ (%, 2) IC
WRITE Gk, 77)
77 FORMAT(1H ,3X,’ OUTPUT SELECTION MODE’,/,4X,
%’ (0) PRINT ON SCREEN’,/,4X,
%’ (1) PRINT ON FILE(LFO.OP)’,/,4X,
*? ENTER YOUR SELECTION MODE > ’,$)

READ (¢, 2) IM
IP = 1
IF(IM.EQ.1)IP= 6
IP =6
4 CONTINUE
CALL CONREAD(NB,NL, NT, NG, MAX, MAXF, IDRIVE, FREQCY, SBASE, TOL, WD, FO,
*FMIN, FINC, IC, ISEL, IK, 2)

CALL LINREAD(SB,EB, ST, ET,RL,XS, RT,XT, TAP, PHSF, YSHUNT,



*NB, NL, NT, IC, IK, 2)
CALL BUSREAD(ANG, VB,P,PL,Q,QL, TYPE, YCHARG, NB, IC,IK, 2)
CALL GENREAD(NG,GB, XD, XDP, XDPP, XQ, XQP, XQPP, TDOP, TDOFP,

*TQOP, TQOPP, DAMP, XL, RA, HC, HBASE, TYPEX, IPSS, IGOV, XP, SAT1, SATZ,

*IC, IK)

CALL EXCREAD(NG, TYPEX,GA, TA, VRMAX, VRMIN, RV, XV, TA2, TA3,
*XKE, TE, S1, S2, XKF, TF,, TR, GP, GI, VBMAX , EFDMAX, EFDMIN, IC, IK, 2)

CALL PSSREAD(NG, IPSS,XG1,XT1,XT3,XT4,XT5,XT6,XT7,XT8,
%VL1,VL2,IC, IK, 2)

CALL GOVREAD(NgG, IGovV,G1,G2,G3,G4,T1,T2,T3,T4,T5,T6, IC, IK,2)

WRITE(%,5)
5 FORMAT(1H ,/,4X, ’MODIFY ANY DATA ? (Y/N) > ’,%)
READ (¢, 6)0K
6 FORMAT (A1)
IF(OK.EQ.’Y)IK = 2
IF(OK.EQ.’Y’ .AND.IK.EQ.2)GO TO 4
CALL WRITE
CALL LINWRITE(SB,EB,ST,ET,RL,XS,RT,XT, TAP, PHSF, YSHUNT, NB,
*NL, NT, IP)
CALL BUSWRITE(ANG, VB, P, PL,Q,QL, TYPE, YCHARG, NB, IP)
CALL GENWRITE(NG, HBASE, RA, XD, XQ, XDP, XQP, XDPP,
*XQPP, XL, TDOP, TQOP, TDOPP, TQOPP, HC, DAMP, GB, IP)
CALL EXCWRITE (NG, TYPEX,GA,TA, VRMAX, VRMIN, RV, XV, TA2, TA3,
*XKE, TE, S1, S2, XKF, TF , TR, GP, GI , VBMAX , EFDMAX , EFDMIN, IP)
CALL PSSWRITE(NG, IPSS,XG1,XT1,XT3,XT4,XTS, XT6,XT7,XT8,
%*VL1,VL2, IP)
CALL GOVWRITE(NG, IGOV,G1,G2,G3,G4,T1,T2,T3,T4,T5,T6, IP)
RETURN
END
SUBROUTINE LINREAD
SUBROUTINE LINREAD(SB,EB, ST, ET,RL, XL, RT, XT, TAP, PHSF, YSHUNT,
*NB, NL,, NT, IC, IK,N)
INTEGER SB(1),EB(1),ST(1),ET(1)
DIMENSION RL(1),XL(1),RT(1),XT(1),TAP(1),PHSF(1),YSHUNT (1)
IF(IK.EQ.N)GO TO 6
IF(IC.FQ.1)d0 TO 6
DO 31 = 1,NL
READ(5,2)SB(I),EB(I),RL(I),XL(I),YSHUNT(I)
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2 FORMAT(2I5,3F10.4)
3 CONTINUE
DOSI = 1,NT
READ(5,4)ST(1),ET(I),RT(I),XT(I),TAP(I),PHSF(I)
4 FORMAT(2I5,4F10.4)
5 CONTINUE
GO TO 23
6 CONTINUE
IF (IK.EQ.N)WRITE (¥, 50)
50 FORMAT(1H ,/,4X,
*’ LINE DATA CORRECTION MENU’,/,4X,
*’( 0) QUIT’,/,4X,’( 1) STARTING BUS’,/,4X,’( 2) ENDING BUS’,/,4X,
%’ ( 3) LINE RESISTANCE’,/,4X,’( 4) LINE REACTANCE’,/,4X,
*’( 5) CHARGING MVA’,//,4X,’ ENTER YOUR SELECTED NUMBER > ’,$)
IF (IK.EQ.N)READ (¥, 8) ICR
IF(IK.EQ.N.AND.ICR.LE.0)G0 TO 70
IF(IK.EQ.N)WRITE (%,51)
51 FORMAT(1H ,/,4X,’PLEASE SPECIFY THE INDEX OF THAT LINE > ’,8)
IF(IK.EQ.N)READ(%,8)1
IF(IK.EQ.N)GO TO (63,54,55,56,57),ICR
IF(IK.NE.N)I = 1
52 CONTINUE
8 FORMAT(I5)
53 WRITE(¥%,10)I
10 FORMAT(1H ,/,4X,’LINE NO. ’,I2,” STARTING FORM BUS NO. ')
READ (%, 8)SB(I1)
IF(IK.EQ.N)GO TO 16
54 WRITEGk, 111
11 FORMAT(1H ,/,4X,’LINE NO. ’,12,’ TERMINATED ON BUS NO. ’,$)
READ (%, 8)EB(I)
IF(IK.EQ.N)GO TO 16
55 WRITE(%,12)1
12 FORMAT(1H ,/,4X,’RESISTANCE IN PU. OF LINE NO. °,I2,
¥ =78
READ (%, 15)RL(I)
IF(IK.EQ.N)GO TO 16
56 WRITE(%,13)I
13 FORMAT(1H ,/,4X, ’REACTANCE IN PU. OF LINE NO. ’,I2,
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* =8
READ (%, 15)XL(I)
IF(IK.EQ.N)GO TO 16
57 WRITE(¥,14)1
14 FORMAT(1H ,/,4X,’CHARGING MVA OF LINE NO. ’,I2,’ = ’,$)
READ (, 15) YSHUNT (I)
IF(IK.FQ.N)GO TO 16
I = I4+1
IF(I.LE.NL)GO TO 52
GO TO 166
15 FORMAT(F10.4)
16 CONTINUE
GO TO 6
166 CONTINUE
IF(IK.NE.N)I = 1
70 CONTINUE
IF (IK.EQ.N)WRITE (¥, 72)
72 FORMAT(1H ,/,4X,’ TRANSFORMER DATA CORRECTION MENU’,/,4X,
*’( 0) QIT?,/,4X,
*7( 1) PRIMARY SIDE BUS’,/,4X,’( 2) SECONDARY SIDE BUS’,/,4X,
*’( 3) TRANSFORMER RESISTANCE’,/,4X,
*’( 4) TRANSFORMER REACTANCE’,/,4X,’( 5) TAP SETTING’,/,4X,
*’(6 ) PHASE SHIFTING’,//,4X,
*? ENTER YOUR SELECTED NUMBER > ’,$)
IF(IK.EQ.N)READ(%,8) ICR
IF(IK.EQ.N.AND.ICR.LE.0)GO TO 22
IF (IK.FQ.N)WRITE (¥, 73)
73 FORMAT(1H1, 3X, *PLEASE SPECIFY THE INDEX OF THAT TRANSFORMER > ’,$)
IF(IK.FQ.N)READ (%,8) I
IF(IK.EQ.N)GO TO (74,75,76,77,78,79),ICR
74 WRITE(%,17)1
17 FORMAT(1H1,3X, PRIMARY SIDE OF TRANSFORMER NO. ’,I2,’ = ’,$)
READ (%, 8)ST(I)
IF(IK.EQ.N)GO TO 70
75 WRITE(%,18)1
18 FORMAT(1H1,3X, ’SECONDARY SIDE OF TRANSFORMER NO. ’,I2,” = ’,$)
READ (%, 8)ET(I)
IF(IK.FQ.N)GO TO 70
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76 WRITE(%,19)I
19 FORMAT(1H1,3X, *RESISTANCE IN PU. OF TRANSFORMER No. ’,I2,
¥ = 7.%)
READ (%, 15)RT(I)
IF(IK.EQ.N)GO TO 70
77 WRITE(¥,20)1
20 FORMAT(1H1,3X, ’REACTANCE IN PU. OF TRANSFORMER NO. ’,IZ2,
¥ =%
READ (¥, 15)XT(I)
IF(IK.EQ.N)GO TO 70
78 WRITE(¥,21)I
21 FORMAT(1H1,3X, ’TAP SETTING OF TRANSFORMER NO. ’,I2,
¥ =78
READ (%, 15) TAP(I)
IF(IK.EQ.N)GO TO 70
79 WRITE(%,80)1
80 FORMAT(1H1,3X, ’PHASE SHIFT IN DEGRE OF TRANSFORMER NO. ’,I12,
¥ =79
READ (¥, 15) PHSF (ID
IF(IK.EQ.N)GO TO 70
L = I+ 1
IF(I.LE.NT)GO TO 70
22 CONTINUE
23 CONTINUE
RETURN
END
SUBROUTINE CONREAD
SUBROUTINE CONREAD(NB, NL, NT,NG, MAX, MAXF, IDRIVE, FREQ, BASE, TOL,
*WDRIF, FO,FMIN, FINC, IC, ISEL, IK,N)
CHARACTER OK
IF(IK.EQ.N)GO TO 3
IF(IC.EQ.1)GO TO 3
READ(5, 1)NB, NL, NT, NG, MAX,, IDRIVE, MAXF
1 FORMAT(715)
READ(5, 2)FREQ, BASE, TOL, WDRIF, FO, FMIN, FINC
2 FORMAT(8F10.4)
GO To 17
3 CONTINUE




IF (IK.EQ.N)WRITE (¥, 49)
49 FORMAT(1H1, 3X,
%’  CORRECTION MENU No. 1°,/,4X,’( 0) QUIT’,/,4X,
%’ ( 1) TOTAL NUMBER OF BUSES’,/,4X,
%’ ( 2) TOTAL NUMBER OF LINES’,/,4X,
%’ ( 3) TOTAL NUMBER OF TRANSFORMERS’,/,4X,
%’ ( 4) TOTAL NUMBER OF GENERATORS’,/,4X,
%’ ( 5) FORCED GENERATOR’,/,4X,
%’ ( 6) FREQUENCY OF POWER SYSTEM’,/,4X,
%’ ( 7) BASE MVA OF SYSTEM’,/,4X,
%’( 8) PER UNIT SPEED DEVIATION OF FORCED GEN.’,/,4X,
*’( 9) MAXIMUM ITERATIONS FOR EIGENVALUE SEARCH’,/,4X,
%’ (10) TOLERANCE FOR EIGENVALUE SEARCH’,/,4X,
%’(11) INITIAL INCREMENTAL FREQUENCY IN HERTZ’,/,4X,
%’(12) LOWEST FREQUENCY OF FREQUENCY BAND IN HERTZ’,/,4X,
*° (FOR SWEEP FREQUENCY MODE)’,/,4X,
%’ (13) FREQUENCY INCREMENT IN HERTZ’,/,4X,
*’ (FOR SWEEP FREQUENCY MODE)’,/,4X,
%’ (14) FREQUENCY INCREMENT IN HERTZ’,/,4X,
*’ (FOR SWEEP FREQUENCY MODE)’,/,4X,//,4X,
*’ ENTER YOUR SELECTED NUMBER > ’,$)
IF (IK.EQ.N)READ(%,5) ICR
IF(IK.EQ.N.AND.ICR.LE.0)GO TO 17
IF(IK.EQ.N)>GO TO (50,51,52,53,54,55,56,57,58,59,60,61,682,63) ,ICR
50 WRITE(%,4)
4 FORMAT(1H1, 3X, *TOTAL NUMBER OF BUSES = ’,$)
5 FORMAT(I5)
READ (%,5)NB
IF(IK.FQ.N)GO TO 16
51 WRITE(%,6)
6 FORMAT(1H1, 3X, *TOTAL NUMBER OF LINES
READ (%, 5)NL
IF(IK.EQ.N)GO TO 16
52 WRITE(¥,7)
7 FORMAT(1H1, 3X, *TOTAL NUMBER OF TRANSFORMERS = ’,$)
READ (%, 5)NT
IF(IK.EQ.N)GO TO 16
53 WRITE(%*,8)
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10

55
11

12
56
13

57
14

58

59
15

60
33

34
61
35
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FORMAT (1H1, 3X, *TOTAL NUMBER OF GENERATORS = ’,$)

READ (%, 5) NG

IF (IK.EQ.N)GO TO 16

WRITE (k, 10)

FORMAT (1H1, 3X, ’FORCED SYNCHRONOUS MACHINE IS GEN. NO. = ’,$)
READ (%, 5) IDRIVE

IF(IK.EQ.N)GO TO 16

WRITE(%,11)

FORMAT (1H1, 3X, FREQUENCY OF POWER SYSTEM = ’,$)

READ (k, 12) FREQ

IF (IK.EQ.N)GO TO 16

FORMAT(F15.8)

WRITE (%, 13)

FORMAT (1H1, 3X, BASE MVA OF SYSTEM = ’,$)

READ (%, 12) BASE

IF (IK.EQ.N)GO TO 16

WRITE Gk, 14)

FORMAT (1H1, 3X, ’PER UNIT SPEED DEVIATION OF FORCED GEN. = ’,$)
READ (¥, 12) WDRIF

IF(IK.EQ.N)GO TO 16

IF(ISEL.EQ.2)GO TO 34

WRITE (%, 9)

FORMAT (1H1, 3X, MAXIMUM ITERATIONS FOR EIGENVALUE SEARCH = ’,$)
READ (%, 5) MAX

IF(IK.EQ.N)GO TO 16

WRITE (%, 15)

FORMAT (1H1, 3X, TOLERANCE FOR EIGENVALUE SEARCH = ’,$)
READ (¥, 12) TOL

IF(IK.EQ.N)GO TO 16

WRITE(, 33)

FORMAT (1H1, 3X, *INITIAL INCREMENTAL FREQUENCY IN HERTZ = ’,$)
READ (%, 12) FO

IF(IK.EQ.N)GO TO 16

GO TO 17

CONTINUE

WRITE (k, 35)

FORMAT (1H1, 3X, *LOWEST FREQUENCY OF FREQUENCY BAND IN HERTZ = ’,$)
READ (¥, 12) FMIN
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IF(IK.EQ.N)GO TO 16

62 WRITE (¥, 36)

36 FORMAT(1H1, 3X, "FREQUENCY INCREMENT IN HERTZ = ’,$)
READ (¥, 12)FINC
IF(IK.FQ.N)GO TO 16

63 WRITE(¥,37)

37 FORMAT (1H1, 3X, "MAXIMUM POINTS OF FREQUENCY REQUIRED = ’,$)
READ (, 5) MAXF
IF(IK.EQ.N)GO TO 16
GO TO 17

16 CONTINUE
GO TO 3
17 CONTINUE
RETURN
END
SUBROUTINE BUSREAD
SUBROUTINE BUSREAD (ANG, VB, P, PL,Q, QL, TYPE, YCHARG, NB, IC, IK, N)
DIMENSION P(1),PL(1),Q(1),QL(1),VB(1),ANG(1)
INTEGER TYPE(1)
COMPLEX YCHARG(1)
IF (IK.EQ.N)GO TO 3
IF(IC.EQ.1)GO TO 3
DO 2 I = 1,NB
READ(5, 1)P(I),PL(I),Q(I),QL(I),VB(I),ANG(I), YCH, TYPE(I)
1 FORMAT(7F10.4, I5)
YCHARG(I) = CMPLX (0.0, YCH)
2 CONTINUE
GO TO 15
3 CONTINUE
IF(IK.NE.N)I = 1
50 CONTINUE
72 FORMAT(I5)
IF (IK.EQ.N) WRITE Gk, 77)
77 FORMAT(1H1,3X,
*° BUS DATA CORRECTION MENU’,/,4X,’( 0) QUIT’,/,4X,
*°( 1) REAL POWER GENERATION’,/,4X,
*’( 2) REACTIVE POWER GENERATION’,/,4X,
%’ ( 3) REAL POWER LOAD’,/,4X,




%’( 4) REACTIVE POWER LOAD’,/, 4X,
*° ( 5) MANITUDE OF VOLTAGE IN PU.’,/,4X,
*’( 6) PHASE ANGLE OF VOLTAGE IN DEGRE’,/,4X,
%’ ( 7) FIXED CAPACITANCE IN PU.’,/,4X,
%’( 8) BUS TYPE CODE’,//,4X,
*’ ENTER YOUR SELECTED NUMBER > ’,$)
IF (IK.EQ.N)READ (%, 72) ICR
IF (IK.FQ.N.AND.ICR.LE.0)GO TO 15
IF (IK.EQ.N)WRITE (%, 51)
51 FORMAT(1H1,3X, PLEASE SPECIFY THE INDEX OF THAT BUS > ’,$)
IF (IK.EQ.N)READ (%,72) I
IF(IK.EQ.N)GO TO (52,53,54,55,56,57,58,59),ICR
52 WRITE(%,4)I
4 FORMAT(1H1, 3X, ’REAL POWER GENERATION IN MVA AT BUS No. ’,I2,
¥ =709
READ (%, 5)P(I)
IF(IK.EQ.N)GO TO 14
5 FORMAT(F10.4)
53 WRITE(%,6)I
6 FORMAT(1H1,3X, ’REACTIVE POWER GENERATION IN MVA AT BUS NO. ’,IZ2,
¥ = 7.$)
READ (¥,5)Q(I)
IF (IK.EQ.N)GO TO 14
54 WRITE(,7)I _
7 FORMAT(1H1,3X, ’REAL POWER LOAD IN MVA AT BUS No. ’,I2,” = ’,%)
READ (%, 5)PL(I)
IF(IK.EQ.N)GO TO 14
55 WRITE(¥,8)I
8 FORMAT(1H1, 3X, ’REACTIVE POWER LOAD IN MVA AT BUS NO. ’,12,’ = ’,$)
READ (%,5)QL(I)
IF (IK.FQ.N)GO TO 14
56 WRITE(%,9)I
9 FORMAT(1H1, 3X, ’MAGNITUDE OF VOLTAGE IN PU. AT BUS NO. ’,I2,
¥ = .8
READ (¢, 5)VB(I)
IF(IK.EQ.N)GO TO 14
57 WRITE(%,10)I
10 FORMAT(1H1, 3X, ’PHASE ANGLE OF VOLTAGE IN DEGRE AT BUS NO. ’,I2,

185



186

¥ = 7.3
READ(%,5) ANG(I)
IF(IK.EQ.N)GO TO 14
58 WRITECk,11)I
11 FORMAT(1H1,3X, ’FIXED CAPACITANCE INPU. AT BUS NO. *sI2,
¥ =78
READ (%, 5) YCH
YCHARG(I) = CMPLX (0.0, YCH)
IF(IK.EQ.N)GO TO 14
59 WRITE(%,12)I
12 FORMAT(1H1, 3X,

*’Wmmmmmmm’,/,u,

¥ K *°,/,4%,
*7% BUS TYPE CODE *’,/,4X,
*7 % 1 -  GENERATOR BUS *’,/,4X,
* 7% 2 - LOAD BUS *’,/,4%,
* 7% 3 - INFINITE BUS *’,/,4X,
*7 ¥ *°,/,4X,

*’WWWWWW*W’,////,4X,

*’TYPE OF BUS NO. ’,I2,” = ’.$)
READ (%, 13) TYPE(I)
13 FORMAT(I5)
IF(IK.EQ.N)GO TO 14
I = I+1
IF(I.LE.NB)GO TO 50
GO TO 15
14 CONTINUE
GO TO 50
15 CONTINUE
RETURN
END
SUBROUTINE GOVREAD
SUBROUTINE GOVREAD(NG, IGOV,G1,G2,G3,G4,T1,T2,T3,T4,T5,T6, IC, IK,N)
INTEGER IGOV(1)
DIMENSION G1(1),G2(1),G3(1),G4(1),T1(1),T2(1),T3(1),T4(1),T5(1),
*T6(1)
IF(IK.EQ.N)GO TO 9
IX = 0
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D021 E 1,NG
IF(IGOV(I).EQ.0)GO TO 1
IX = IX 4 1
1 CONTINUE
2 CONTINUE

IF(IX.EQ.0)GO TO 28
IF(IC.EQ.1)GO TO 9
DO 61 = 1,NG
IF(IGOV(I).NE.1)GO TO 5
READ(5,4)G1(I),T1(I),T2(I),T3(I)
4 FORMAT(8F10.4)
5 CONTINUE
6 CONTINUE
DO 8 I = 1,NG
IF(IGOV(I).NE.1)GO TO 7
READ(5,4)G2(I),T4(I),T5(1),G3(I),G4(I),T6(I)
7 CONTINUE
8 CONTINUE
GO TO 23
9 CONTINUE
IF(IK.NE.N) I=1
50 CONTINUE
IF(IK.EQ.N)WRITE (%,51)
51 FORMAT(1H1,3X,’ SPEED-GOVERNING SYSTEM DATA CORRECTION MENU’,
*/,4X,’ ( 0) QUIT’,/,4X,
*’( 1) K1°,/,4X,°( 2) K2°,/,4X,”( 3) K3’,/,4X,”( 4) K4’,/,4X,
*’( 5 T1°,/,4X,°( 6) T2’,/,4X,’( 7) T3’,/,4X,’( 8) T4’,/,4X,
¥ 9 T9%,/,4%,'(10) 18°,/7,4%,
*’ ENTER YOUR SELECTED NUMBER > ’,$)
IF (IK.EQ.N)READ (%, 72) ICR
IF(IK.EQ.N.AND.ICR.LE.0)GO TO 28
IF(IK.EQ.N)WRITE (%, 49)
49 FORMAT(1H1,3X, PLEASE SPECIFY THE INDEX OF THAT SPEED’,
%’ GOVERNER > ’,$)
IF(IK.EQ.N)READ (¥, 72)I
72 FORMAT(I5)
IF(IK.EQ.N)GO TO (52,53,54,55,56,57,58,59,60,61),ICR
IF(IGOV(I).NE.1)GO TO 22



02 WRITE(*,10)I

10 FORMAT(1H1,3X, ’K1 OF SPEED GOVERNER No. ’,I2,°’

: 5 |
53
12

54
13

55
14

56
15

57
16

58
17

59
18

60
19

61

READ (¥, 11)G1(I)
IF(IK.EQ.N)GO TO 21

FORMAT (F10. 4)

WRITE(¥,12) I

FORMAT(1H1,3X, K2 OF SPEED GOVERNER NO.
READ (¥, 11)G2(I)

IF(IK.EQ.N)GO TO 21

WRITE (%, 13) I

FORMAT (1H1, 3X, K3 OF SPEED GOVERNER NO.
READ (%, 11)G3(I)

IF(IK.EQ.N)GO TO 21

WRITE(¥, 14) I

FORMAT(1H1,3X, *K4 OF SPEED GOVERNER NO.
READ (%, 11)G4(I)

IF(IK.EQ.N)GO TO 21

WRITE (%, 15) I

FORMAT(1H1, 3X, *T1 OF SPEED GOVERNER NO.
READ (%, 11)T1(I)

IF(IK.EQ.N)GO TO 21

WRITE(¥, 16) I

FORMAT(1H1,3X, *T2 OF SPEED GOVERNER NO.
READ (%, 11)T2(I)

IF(IK.EQ.N)GO TO 21

WRITE (¥, 17) I

FORMAT(1H1,3X, *T3 OF SPEED GOVERNER NO.
READ G, 11)T3(I)

IF(IK.EQ.N)GO TO 21

WRITE (¥, 18) I

FORMAT(1H1,3X, *T4 OF SPEED GOVERNER NO.
READ (¥, 11) T4(I)

IF(IK.EQ.N)GO TO 21

WRITE (¥, 19) I

FORMAT(1H1, 3X, *T5 OF SPEED GOVERNER NO.
READ (%, 11)T5(I)

IF(IK.EQ.N)GO TO 21

WRITE (¥, 20) I

”12"

,’Iz”

”12”

”12,’

’,Iz”

”12,’

7’12,9

9,12’7

]

'3

7.8

’8)

’$)

’8)

’, %)

'8
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20 FORMAT(1H1,3X,’T6 OF SPEED GOVERNER NO. ’,12,” = °’,$)

READ(%,11)T6(I)
IF(IK.EQ.N)GO TO 21
GO To 22
21 CONTINUE
GO TO 50
22 CONTINUE
I = I1+1
IF(I.LE.NG®)GO TO 50
23 CONTINUE
28 CONTINUE
RETURN
END
SUBROUTINE PSSREAD
SUBROUTINE PSSREAD (NG, IPSS,XG1,XT1,XT3,XT4,XT5,XT6,XT7,XT8,
*VL1,VL2,IC,IK,N)
DIMENSION XG1(1),XT1(1),XT3(1),XT4(1),XT5(1),XT6(1),XT7(1),
*XT8(1),VL1(1),VL2(1) '
INTEGER IPSS(1)
IF(IK.EQ.N)GO TO &

IX = 0

DO 111 I = 1,NG

IF(IPSS(I).EQ.0)GO TO 111

IX = IX+1
111 CONTINUE

IF(IX.EQ.0)GO TO 20
IF(IC.EQ.1)GO TO 6
DO 31I = 1,NG
IF(IPSS(I).NE.1)GO TO 2
READ(5,1)XG1(I),XT1(I),XT3(I),XT4(I),XT5(I),XT6(I),XT7(I),
¥XT8(I)

1 FORMAT(8F10.4)

2 CONTINUE

3 CONTINUE
IF(IPSS(I).NE.1)GO TO 4
READ(5, 1) VL1(I),VL2(I)

4 CONTINUE

5 CONTINUE
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GO TO 20
6 CONTINUE
IF(IK.NE.N)I=1
50 CONTINUE
52 FORMAT(I5)
53 CONTINUE .
IF (IK.EQ.N) WRITE (%, 54)
54 FORMAT(1H1,3X,
*’ POWER SYSTEM STABILIZER DATA CORRECTION MENU’,/,4X,
*’( 0) QIT?,/,4X,
*7( 1) K1°,/,4%,7( 2) T1’,/,4%,°( 3) T8’,/,4X,° ( 2 TA?,/,4X,
*’( 5) T5°,/,4X,%( 6) T6,/,4%,°( 'T) T7’,/,4%,°( 8) T8’,/,4X,
*’( 9) L1°,/,4%X,°(10) L2’,//,4X,’ENTER YOUR SELECTED NUMBER > ’,$)
IF (IK.EQ.N)READ(%,52) ICR
IF(IK.FQ.N.AND.ICR.LE.0)GO TO 20
IF(IK.FQ.N)WRITE(%,51)
51 FORMAT(1H1,3X, ’PLEASE SPECIFY THE INDEX OF THAT PSS > ’,$)
IF (IK.EQ.N)READ(%,52) I
IF(IK.EQ.N)GO TO (55,56,57,58,60,61,62,63,64,65),ICR
" IF(IPSS(I).NE.1)GO TO 18
55 WRITE(¥%,7)I
7 FORMAT(1H1,3X,’K1 OF POWER SYSTEM STABILIZER NO. ’,I2,’ = ’,%)
READ (%, 8)XG1(I)
IF(IK.EQ.N)GO TO 19
8 FORMAT(F10.4)
56 WRITE(%,9)I
9 FORMAT(1H1,3X,’T1 OF POWER SYSTEM STABILIZER NO. ’,I2,’
READ (%, 8)XT1(I)
IF(IK.FQ.N)GO TO 19
57 WRITE(%,10)1
10 FORMAT(1H1,3X,’T3 OF POWER SYSTEM STABILIZER NO. ’,I2,’ = ’,%)
READ (, 8) XT3(I)
IF(IK.EQ.N)GO TO 19
58 WRITE(%,11)1
11 FORMAT(1H1,3X,’T4 OF POWER SYSTEM STABILIZER NO. ’,I2,’
READ (, 8) XT4(I)
IF(IK.EQ.N)GO TO 19
60 WRITE(%,12)I

%)

’.8)



12 FORMAT(1H1,3X,’T5 OF POWER SYSTEM STABILIZER NO. 212, =

61

READ (%, 8)XT5(I)
IF(IK.EQ.N)GO TO 19
WRITE(%,13)I

13 FORMAT(1H1,3X,’T6 OF POWER SYSTEM STABILIZER NO.

62
14

63
15

READ(%,8)XT6(I)

IF(IK.EQ.N)GO TO 19

WRITE(%,14)I

FORMAT(1H1,3X, >T7 OF POWER SYSTEM STABILIZER NO.
READ (¥, 8)XT7 (1)

IF(IK.EQ.N)GO TO 19

WRITE (%, 15)1

FORMAT(1H1,3X, T8 OF POWER SYSTEM STABILIZER NO.
READ (3, 8)XT8(I)

IF(IK.EQ.N)GO TO 19

64 WRITE(%,16)I

16

65
17

18

19

FORMAT(1H1,3X, L1 OF POWER SYSTEM STABILIZER NO.
READ (%, 8) VL1(I)

IF(IK.EQ.N)GO TO 19

WRITEC¥,17) I

FORMAT(1H1,3X, L2 OF POWER SYSTEM STABILIZER NO.
READ (%, 8) VL2(I)

IF(IK.EQ.N)GO TO 19

CONTINUE

h { = Inh 4

IF(I.LE.N®)GO TO 50

GO TO 20

CONTINUE

GO TO 50

20 CONTINUE

RETURN
END
SUBROUTINE EXCREAD

9’12,,

”12’!

,,IZ,’

,’12,9

,’12”

'8

’,$)

.8

SUBROUTINE EXCREAD(NG, TYPEX,GA, TA, VRMAX, VRMIN, RV,XV,TA2, TA3,
*XKE, TE, S1, S2, XKF, TF , TR, GP, GI , VBMAX , EFDMAX , EFDMIN, IC, IK,N)

DIMENSION GA(1),TA(1),VRMAX(1),VRMIN(1),RV(1),XV(1),TA2(1),TA3(1),
*XKE(1),TE(1),S1(1),S2(1) ,XKF(1),TF(1),TR(1) ,GP(1) ,GI (1), VBMAX(1),

*EFDMAX (1) , EFDMIN(1)

191



INTEGER TYPEX(1)

IF(IK.EQ.N)GO TO 6

IF(IC.EQ.1)GO TO 6

DO 21 = 1,NG

IF(TYPEX(I).EQ.0)GO TO 2

READ(5, 1)GA(I),TA(I), VRMAX(I) ,VRMIN(I),RV(I),XV(I),TA2(I),TA3(I)
FORMAT (8F10.4)

2 CONTINUE

299
300

6
51

DOS51I = 1,NG

IF(TYPEX(I).EQ.0)GO TO 4

IF(TYPEX(I).EQ.3)GO TO 3

READ(S, 1)XKE(I),TE(I),S1(I),S2(I),XKF(I),TF(I),TR(I)
GO TO 4

READ(S, 1)XKE(I),TE(I),GP(I),GI(I),VBMAX(I),XKF(I),TF(I),TR(I)
CONTINUE

CONTINUE

DO 300 I = 1,NG

IF(TYPEX(I).EQ.0)GO TO 299

READ(5, 1) EFDMAX (1) , EFDMIN(I)

CONTINUE

CONTINUE

GO TO 35

CONTINUE

FORMAT (A1)

52 CONTINUE
54 CONTINUE

88

IF(IK.EQ.N)WRITE (¥, 55)

55 FORMAT(1H1,3X,’ EXCITER DATA CORRECTION MENU’,/,4X,

*’( 0) QIT’,/,4X,

¥( 1) TA’,/,4%,7C 2) TB,/,4X,7¢ 3 TC', /. 4X,°( &) TE’,/, 4%,

*’( 5) TF’,/,4X,’( 6) KA’,/,4X,’( 7) KE’,/,4X,’( 8) KF’,/,4X,

%’ ( 9) SATURATION FUNCTION AT 1.0 PU. VOLTAGE’,/,4X,

%’ (10) SATURATION FUNCTION AT 1.2 PU. VOLTAGE’,/,4X,

*’(11) VRMAX’,/,4X,’(12) VRMIN’,/,4X,’(13) KP’,/,4X,’(14) KI’,/,4X,
%’ (15) VBMAX’,/,4X,’(16) TRH’,/,4X,’(17) TR’,/,4X,

%’ (18) COMPENSATING RESISTANCE’,/,4X,”(19) COMPENSATING REACTANCE’,
%/,4X,’ (20) UPPER LIMIT OF EFD(EFDMAX)’,/,4X,

%’(21) LOWER LIMIT OF EFD(EFDMIN)’,//,4X,



53 FORMAT(1H1, 3X, ’PLEASE SPECIFY THE INDEX OF THAT EXCITER > % )]

888

*’

ENTER YOUR SELECTED NUMBER ) ’,$)

IF(IK.EQ.N)READ (%, 888) ICR
IF(IK.EQ.N.AND.ICR.LE.0)GO TO 35
IF(IK.EQ.N)WRITE (%,53)

IF(IK.EQ.N)READ(,888) I
FORMAT (110)

IF(IK.EQ.N)Go To (e0,61,62,64,66,59,63,65,100,67,57,58,

*68,69,70,71,74,72,73, 200,202), ICR

56

57
7

59
10

11

61
12

62
13

IF(IK.NE.N)I=1

CONTINUE
IF(TYPEX(I).EQ.0)GO TO 34
WRITE (%, 7) I

FORMAT (1H1, 3X, ’VRMAX OF EXCITER NO. ’,I2,’

READ (%, 8) VRMAX (I)
FORMAT (F20. 10)
IF(IK.EQ.N)GO TO 33
WRITE(%,9)1

FORMAT (1H1, 3X, ’VRMIN OF EXCITER NO. ’,I2,’

READ (%, 8) VRMIN(I)

IF(IK.EQ.N)GO TO 33
IF(TYPEX(I).EQ.4)G0 TO 14
WRITE(%,10)I

FORMAT (1H1, 3X, ’KA OF EXCITER NO.
READ (%,8)GA(I)

IF(IK.EQ.N)GO TO 33
WRITE(¥,11)I

FORMAT (1H1, 3X, ’TA OF EXCITER NO.
READ (,8)TA(I)

IF(IK.EQ.N)GO TO 33
IF(TYPEX(I).EQ.3)G0 TO 16
WRITE(¥%,12)I

FORMAT (1H1, 3X, >TB OF EXCITER NO.
READ (¥, 8)TA2(I)

IF(IK.EQ.N)GO TO 33

WRITE(%,13)I

FORMAT (1H1, 3X, >TC OF EXCITER NO.
READ (%, 8)TA3(I)

”Iz”

7’12’!

’,12”

”12,’

’,3)

’,8)

X))

% J)
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IF(IK.EQ.N)GO TO 33

14 CONTINUE
IF(TYPEX(I).EQ.6)GO TO 18
63 WRITE(%,15)I
15 FORMAT(1H1, 3X, ’KE OF EXCITER NO. ’,I2,’
READ (%, 8)XKE(I)
16 CONTINUE
IF(IK.EQ.N)GO TO 33
64 WRITE(%,17)I .
17 FORMAT(1H1, 3X, TE OF EXCITER NO. ’,I2,’
READ (%, 8)TE(I)
IF(IK.BQ.N)GO TO 33
IF(TYPEX(I).EQ.4)GO TO 100
18 CONTINUE
65 WRITE(%,19)1
19 FORMAT(1H1,3X,’KF OF EXCITER NO. ’,12,’
READ (¥, 8)XKF (I)
IF(IK.EQ.N)GO TO 33
66 WRITE(¥,20)I
20 FORMAT(1H1,3X,’TF OF EXCITER NO. ’,I2,’
READ (%, 8) TF (1)
IF(IK.EQ.N)GO TO 33
IF(TYPEX(I) .EQ. 3.0R.TYPEX(I).EQ.6)G0O TO 24
100 WRITE(¥,21)I
21 FORMAT(1H1, 3X, ’SATURATON FUINCTION AT 1.0 PU.’/,4X,
*’OF EXCITER NO. ’,12,’ = ’,8)
READ (%, 8)S1(I)
IF(IK.EQ.N)GO TO 33
67 WRITE(%,22)I
22 FORMAT(1H1,3X, ’SATURATON FUINCTION AT 1.2 PU.’/,4X,
*’0F EXCITER NO. *,I12,’ = ’,%)
READ(%,8)S2(I)
IF(IK.EQ.N)GO TO 33
IF(TYPEX(I).FQ.4)GO TO 27
24 CONTINUE
IF(TYPEX(I).NE.3)GO TO 27
68 WRITE(%,25)I
25 FORMAT(1H1,3X, ’KP OF EXCITER NO. ’,I12,’ = ’,$)

’$)

%)

’,®)

’,8)



READ (%,8)GP(I)
IF(IK.EQ.N)GO TO 33
69 WRITE(¥,26)1
26 FORMAT(1H1,3X,’KI OF EXCITER NO. *,I2,’ = ’,%)
READ(%,8)GI(I)
IF(IK.EQ.N)GO TO 33
70 WRITE(%,111)1
111 FORMAT(1H1,3X,’VBMAX OF EXCITER NO. ’,I2,’ = *,%)
READ (%, 8) VBMAX (I)
IF(IK.EQ.N)QO TO 33
27 CONTINUE
IF(TYPEX(I).NE.4)G0 TO 29
71 WRITE(%,28)1
28 FORMAT(1H1,3X,’TRH OF EXCITER NO. °,12,° = ’,S)
READ (%, 8)TA(I)
IF(IK.EQ.N)GO TO 33
29 CONTINUE
72 WRITE(¥,30)1
30 FORMAT(1H1, 3X, *COMPENSATION RESISTANCE OF EXCITER NO. ’,I2,
¥ = 7.8
READ (%, 8)RV(I)
IF(IK.EQ.N)GO TO 33
73 WRITE(%,31)I
31 FORMAT(1H1, 3X, ’COMPENSATION REACTANCE OF EXCITER NO. ’,I12,’ = ’,$)
READ (%, 8)XV(I)
IF(IK.EQ.N)GO TO 33
74 WRITE(%,32)I
32 FORMAT(1H1,3X, TR OF EXCITER NO. ’,12,’ = ’,$)
READ (%, 8)TR(I)
IF(IK.EQ.N)GO TO 33
200 WRITE(%,201)1
201 FORMAT(1H1, 3X, UPPER LIMIT OF EFD OF EXCITER NO. ’,12,’ = ’,%)
READ (¥, 8) EFDMAX (1)
IF(IK.EQ.N)GO TO 33
202 WRITE(%,203)I
203 FORMAT(1H1,3X,’LOWER LIMIT OF EFD OF EXCITER NO. ’,12,’ = ’,%)
READ (%, 8) EFDMIN(I)
IF(IK.EQ.N)GO TO 33

195
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GO TO 34

33 CONTINUE
GO TO 52
34 CONTINUE
I = I1+1
IF(I.LE.NG®)GO TO 56
35 CONTINUE
RETURN
END
SUBROUTINE LINWRITE
SUBROUTINE LINWRITE(SB,EB,ST,ET,RL,XL,RT,XT, TAP, PHSF, YSHUNT,
*NB, NL, NT, IP)
INTEGER SB(1),EB(1),ST(1),ET(1)
DIMENSION RL(1),XL(1),RT(1),XT(1),TAP(1),YSHUNT(1),PHSF(1)
WRITE(IP, 1)
1 FORMAT(1H ,3X,60(’-"),/,4X,
*' 1 TRANSMISSION LINES DATA 1%
*/,4X,60(°-),/,4X,
¥’I BUS I BUS I R(PU I X(®PU) I CHARGING 1I°,
*/,4X,60(°-"))
2 FORMAT(1H ,3X,°1’,3X,I12,4X,’1°,3X,12,4X,°’I ’,F7.2,2X,” I ’,F7.2,
*2X,’ I ’,F9.2,3X,”’ I’,/,4X,60(*-"))

DO31I = 1,NL

WRITE(IP,2)SB(I),EB(I),RL(I),XL(I),YSHUNT(I)
3 CONTINUE '

WRITE(IP,4)

4 FORMAT(1H ,3X,72(’-"),/,4X,’I’,18X,’TRANSFORMERS’,
*5X,’D AT A’,17X,°1°,/,4X,72(*-"),/,4X,’I PRI I SEC °,
¥I RPU I XCPO I TAP 3
%’ PH.SHIFT I°,/,4X,72(’-"))

5 FORMAT(1H ,3X,’1’,3X,12,4X,°1’,3%,12,4X,°’I ’,F7.2,2X,’ I °,F7.2,
*2X,’ I ’,F9.2,3X,” 1’,3X,F5.2,3X,°I’,/,4X,72(’-"))

DO 6 I = 1,NT

WRITE(IP,5)ST(I),ET(I),RT(I),XT(I),TAP(I),PHSF(I)
6 CONTINUE

RETURN

END

SUBROUTINE GENREAD




10

88

50

SUBROUTINE GENREAD(NG, GB, XD, XDP, XDPP, XQ, XQP, XQPP, TDOP, TDOPP,
¥IQOP, TQOPP, DAMP, XL, RA, HC, HBASE, TYPEX, IPSS, IGOV, XP, SAT1, SAT2, IC,
*IK)

DIMENSION DAMP(1),HC(1),HBASE(1) »RA(1),SAT1(1),SAT2(1),TDOP(1),
*TDOPP (1), TQOP(1) ,TQOPP(1) ,XD(1) ,XDP(1) »XDPP(1),XL(1),XP(1),XQ(1),

*XQP(1) ,XQPP(1)
INTEGER GB(1),TYPEX(1),IPSS(1),IGOV(1)
ICK = IK + 1

IF(IOK.FQ.3)GO TO 8
IF(IC.EQ.1)GO TO 8

FORMAT (I5)

DO 3 I = 1,NG

READ(S5, 2)RA(I) ,XL(I) ,XD(I) ,XDP(I) ,XDPP(I) ,XQ(I) ,XQP(I) ,XQPP(I)
FORMAT (8F10. 4)

CONTINUE

DO 5 I = 1,NG A

READ(5, 2)TDOP(I), TDOPP(I) , TQOP(I) , TQOPP(I) ,HC(I) ,HBASE(I) , DAMP(I)
CONTINUE |

DO 7 I = 1,NG
READ(5,6)XP(1),SAT1(I),SAT2(I), TYPEX(I), IPSS(I),IGOV(I),GB(I)
FORMAT (3F10. 4, 415)

CONTINUE

GO TO 92

CONTINUE

FORMAT(I5)

IF(IOK.NE.3)I = 1

CONTINUE

IF (IOK.EQ. 3) WRITE (%, 50)

FORMAT (1H1, 3X, *GENERATOR DATA CORRECTION MENU’,/,4X,

¥’( 0) QUIT’,/,4X,’( 1) D - AXIS SYNCHRONOUS REACTANCE’, /, 4X,
*( 2) D - AXIS TRANSIENT REACTANCE’,/,4X,’( 3) D - AXIS s?’,
*’UBTRANSIENT REACTANCE’,/,4X,’( 4) Q - AXIS SYNCHRONOUS R’,
%’EACTANCE’, /,4X,’( 5) Q - AXIS TRANSIENT REACTANCE’, /, 4X,
*’( 6) Q - AXIS SUBTRANSIENT REACTANCE’,/,4X,’( 7) LEAKAGE’,
*’ REACTANCE’,/,4X,’( 8) ARMATURE RESISTANCE’,/,4X,

%’ ( 9) POINTER REACTANCE’,/,4X,’(10) SATURATION FUNCTION xS
*’T 1.0 PU. VOLTAGE’,/,4X,’(11) SATURATION FUNCTION AT 1.2’,
*’ PU. VOLTAGE’,/,4X,’(12) INERTIA CONSTANCE’,/,4X,
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#7(13) MVA RATING’,/,4X,’(14) DAMPING COEFFICIENT’,/,4X,

*’(15) D - AXIS OPENNED CIRCUIT TRANSIENT TIME CONSTANCE’,/,4X,
*’(16) D - AXIS OPENNED CIRCUIT SUBTRANSIENT TIME CONSTANCE’,/,4X,
*’(17) Q - AXIS OPENNED CIRCUIT TRANSIENT TIME CONSTANCE’,/,4X,
*’(18) Q - AXIS OPENNED CIRCUIT SUBTRANSIENT TIME CONSTANCE’,/,4X,
*’(19) TERMINAL BUS OF GENERATOR’,/,4X,’(20) EXCITER TYPE CODE’,
*/,4X,”(21) POWER SYSTEM STABILIZER CODE’,/,4X,’(22) SPEED GO’,
*’VERNING SYSTEM CODE’,/,4X,’ENTER YOUR SELECTED NUMBER > ’,$)
IF (IOK.EQ. 3)READ (%, 27) ICR
IF (IOK.EQ. 3. AND. ICR.LE.0)GO TO 92
IF (IOK.EQ. 3) WRITE (%, 51)
51 FORMAT(1H1,3X, *PLEASE SPECIFY THE INDEX OF THAT GENERATOR > ’,$)
IF (IOK.EQ. 3)READ (¥, 27) I
IF (IOK.FQ.3)G0 TO (52,53,54,55,56,57,58,59,60,61,62,63,64,65,
*66,67,68,69,70,71,72,73) ,ICR |
52 WRITE(¥,11)I
11 FORMAT(1H1,3X,’D - AXIS SYNCHRONOUS REACTANCE OF GEN. NO. ’,I2,
* =8
READ Gk, 12) XD(I)
IF(IOK.EQ.3)GO TO T4
12 FORMAT(F10.4)
53 WRITE(¥,13)1
13 FORMAT(1H1,3X,’D - AXIS TRANSIENT REACTANCE OF GEN. NO. ’,I2,
¥ =8
READ (%, 12) XDP(I)
IF(IOK.EQ.3)GO TO 74
54 WRITE(¥,14)1
14 FORMAT(1H1,3X,’D - AXIS SUBTRANSIENT REACTANCE OF GEN. NO. ’,I2,
* =8
READ (%, 12) XDPP(I)
IF(IOK.EQ.3)GO TO T4
55 WRITE(¥,15)1
15 FORMAT(1H1,3X,’Q - AXIS SYNCHRONOUS REACTANCE OF GEN. No. ’,I2,
¥ =8
READ (¥, 12)XQ(I)
IF(IOK.EQ.3)GO TO T4
56 WRITE(¥,16)1I
16 FORMAT(1H1,3X,’Q - AXIS TRANSIENT REACTANCE OF GEN. NO. ’,I2,
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¥ =149
READ (¥, 12) XQP ()
IF(IOK.EQ.3)GO TO 74
57 WRITE(%,17)1
17 FORMAT(1H1,3X,’Q - AXIS SUBTRANSIENT REACTANCE OF GEN. NO. ', 12,
¥ = .85
READ (%, 12) XQPP(I)
IF(IOK.EQ.3)GO TO 74
58 WRITE(%,18)1
18 FORMAT(1H1, 3X, ’LEAKAGE REACTANCE OF GEN. NO. .12 = 1§
READ (%, 12)XL(I)
IF(IOK.EQ.3)G0 TO 74
59 WRITE(¥,19)1
19 FORMAT (1H1, 3X, ’ARMATURE RESISTANCE OF GEN. NO. IR, = g
READ (3¢, 12)RA(I)
IF(IOK.EQ.3)G0 TO 74
60 WRITE(k,20)I
20 FORMAT(1H1,3X, ’POINTER REACTANCE OF GEN. NO. ’,I2,’ = %)
READ (%, 12)XP(I)
IF(IOK.EQ.3)GO TO 74
61 WRITE(¥,21)1I
21 FORMAT(1H1, 3X, SATURATION FUNCTION AT 1.0 PU. VOLTAGE’,/,4X,
*’0OF GEN. NO. .12, O
READ(%,12)SAT1(I)
IF(IOK.EQ.3)GO TO 74
62 WRITE(%,22)1I
22 FORMAT (1H1, 3X, ’SATURATION FUNCTION AT 1.2 PU. VOLTAGE’, /, 4X,
*’0F GEN. No. ’,I2,? =)
READ (%, 12)SAT2(1)
IF(IOK.EQ.3)GO TO 74
63 WRITE(¥,23)1
23 FORMAT(1H1, 3X, ’INERTIA CONSTANT OF GEN. NO. e d2, T m )
READ (¢, 12)HC(I)
IF(IOK.EQ.3)GO TO 74
64 WRITE(%,24)1
24 FORMAT(1H1,3X,’MVA RATING OF GEN. NO. ?,I12,’ = ?)
READ (¢, 12)HBASE(I)
IF(IOK.EQ.3)GO TO 74
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65 WRITE(%,25)1

25 FORMAT (1H1, 3X, ’DAMPING COEFFICIENT OF GEN. NO. 12,7 = ?)
READ (%, 12) DAMP(I)
IF(IOK.EQ.3)GO TO 74
66 WRITE(%,35)1
35 FORMAT(1H1,3X,’D - AXIS OPENNED CIRCUIT TRANSIENT’,/,4X,
*’TIME CONSTANT OF GEN. NO. ’,I2,’ = ?)
READ (%, 12)TDOP(I)
IF(IOK.EQ.3)G0 TO 74
67 WRITE(%,36)1
36 FORMAT(1H1,3X,’D - AXIS OPENNED CIRCUIT SUBTRANSIENT’,/,4X,
*’TIME CONSTANT OF GEN. NO. ’,I12,’ = 7)
READ (%, 12) TDOPP(I)
IF(IOK.EQ.3)G0 TO 74
68 WRITE(¥,37)1
37 FORMAT(1H1,3X,’Q - AXIS OPENNED CIRCUIT TRANSIENT’,/,4X,
#’TIME CONSTANT OF GEN. NoO. ’,I2,’ = 7)
READ (¥, 12) TQOP(I)
IF(IOK.EQ.3)GO TO 74
69 WRITE(%,38)1
38 FORMAT(1H1,3X,’Q - AXIS OPENNED CIRCUIT SUBTRANSIENT’,/,4X,
*’TIME CONSTANT OF GEN. No. ?,12,” = %)
READ (%, 12) TQOPP(I)
IF(IOK.EQ.3)GO TO 74
70 WRITE(%,26)1
26 FORMAT(1H1,3X,’GEN. NO. ’,I2,’ CONNECTED TO BUS NO. = *)
READ (%, 27)GB(1)
IF(IOK.EQ.3)GO TO 74
27 FORMAT(I5)
71 WRITE(%,28)1
28 FORMAT(1H1,3X, ’EXCITER AT GEN. NO. ’,I2,’ TYPE = ?)
READ (¥, 27) TYPEX (1)
IF(IOK.EQ.3)G0 TO 74
72 WRITE(%,100)I
100 FORMAT(1H1,3X,’IF THERE IS A POWER SYSTEM STABILIZER’,/,4X,
*’AT GEN. NO. ’,I2,’ PLEASE KEY "1"°)
READ (%, 27) IPSS(I)
IF(ICK.EQ.3)GO TO 74



73 WRITE(#,101)1

101 FORMAT(1H1,3X,’IF THERE IS A SPEED-GOVERNING SYSTEM’, /, 4X,
*#’AT GEN. NO. ’,I2,’ PLEASE KEY "1"*)
READ (¥, 27) IGOV(I)
IF(IOK.EQ.3)GO TO 74
29 CONTINUE
| = I+1
IF(I.LE.NG)GO TO 88
GO TO 92
30 CONTINUE
74 CONTINUE

GO TO 88
92 CONTINUE

RETURN

END

SUBROUTINE EXCWRITE

SUBROUTINE EXCWRITE(NG, TYPEX,GA,TA, VRMAX, VRMIN,RC, XC,TA2,TA3,
*XKE, TE, S1, S2, XKF, TF, TR, GP, GI , VBMAX , EFDMAX , EFDMIN, IP)

DIMENSION GA(1),TA(1),VRMAX(1),VRMIN(1),RC(1),XC(1),TA2(1),TA3(1),
*XKE(1),TE(1),81(1),52(1),XKF(1),TF (1) ,TR(1) ,GP(1),GI (1), VBMAX (1),
*EFDMAX (1) , EFDMIN(1)

- INTEGER TYPEX(1)

1J = 0

DO 100 I 1,NG

IF(TYPEX(I).EQ.0)GO TO 99

1J = IJ+1

99 CONTINUE
100 CONTINUE
IF(1J.EQ.0)GO TO 11
WRITE(IP, 1)
1 FORMAT(1H ,3X,60(’-’),/,4X,
*71 EXCITERS DATA I's
*/,4X,60(°-))

DO 10 I = 1,NG

Go To ¢3s5,35,3,5,9,7), TYPEX(I)

35 WRITE(IP,2)I,TYPEX(I),TA(I),TA2(I),TA3(I),TE(I),TF(I),GA(D),
*XKE(I),XKF(I),S1(I),S2(I),EFDMAX(I),EFDMIN(I),VRMAX(I),VRMIN(I)
2 FORMAT(1H , 3X,
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¥'1 EXCITER NO. ’,12,24X,°1%,/,4K,60(’-"),/,4X,
*’1 TYPE’ . 20X, '=", 16X, I2,4X, 1" ./ 4%,

*'1 TA’,29X,’= *,7X,F10.4,4X,°1°,/,4X,

*7 1 T8’, 29X, ’= *,7X,F10.4,4X,°1°,/,4X,

1 TC’, 29X, ’= *,7X,F10.4,4X,°1’,/,4X,

*' 1 TE’, 29X, ’= ’,7X,F10.4,4X,°1°,/,4X,

%1 TF’, 29X, ’= *,7X,F10.4,4X,°1°,/,4X,

*'1 KA’,29X,°= ’,7X,F10.4,4X,°1°,/,4X,

*'1 KE’,29X,’= ’,7X,F10.4,4X,°1’,/,4X,

¥’ KF’,29X,’= ’,7X,F10.4,4X,°1’,/,4X,

*'1 s1’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

*7 1 BE" 20K, "= T TE,F10. 4,88, 717 / 4%,

*'1 EFDMAX’, 25X, ’= ’,7X,F10.4,4X,°1’,/,4X,

*’1 EFDMIN’, 25X, ’= ’,7X,F10.4,4X,°1°,/,4X,

*'1 VRMAX’, 26X, ’= ’,7X,F10.4,4X,°1’,/,4X,

*'1 VRMIN’, 26X, ’= ’,7X,F10.4,4X,’1’,/,4X,60(’-"))
GO TO 9

3 CONTINUE

WRITE(IP,4)I,TYPEX(I),TA(I),TE(I),TF(I),GA(I),

*XKF (I),GP(I),GI(I),VBMAX(I),EFDMAX (I),EFDMIN(I),VRMAX(I),VRMIN(I)

4 FORMAT(1H ,3X,60(’-?),/,4X,

EXCITER NO. ’,I12,24X,’1’,/,4X,60(°-"),/,4X,

*'1

*’I  TYPE’,27X,’=’,16X,12,4X,I’,/,4X,

*’1  TA’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

*’I  TE’,29X,’= ’,7X,F10.4,4X,°1’,/,4X,

*’I  TF’,29%,’= ’,7X,F10.4,4X,°1’°,/,4X,

*’I  KA’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

*’I  KF’,29%,’= ’,7X,F10.4,4X,°1’,/,4X,

*’I  KP’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

*’I  KI’,29X,’= ’,7X,F10.4,4X,°I’,/,4X,

*’I  VBMAX’,26X,’= ’,7X,F10.4,4X,°1’,/,4X,
*’T  EFDMAX’,25X,’= ’,7X,F10.4,4X,°I’,/,4X,
*’I  EFDMIN’,25X,’= °,7X,F10.4,4X,°I’,/,4X,
#°T  VRMAX’,26X,’= ’,7X,F10.4,4X,°1’,/,4X,
*’1  VRMIN’,26X,’= ’,7X,F10.4,4X,°1’,/,4X,60(’="))
GO TO 9

5 CONTINUE

WRITE(IP,6)I,TYPEX(I),TE(I),TA(I),XKE(I),S1(I),S2(I),
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¥EFDMAX (1) , EFDMIN(I) , VRMAX (1), VRMIN(I)
6 FORMAT(1H ,3X,60(’-’),/,4X,

%1 EXCITER NO. ’,I2,24X,°’I’,/,4X,80(’-),/,4X,
I TYPE’, 27X, ’=",16X,12,4X,°1’,/,4X,

*’ 1 TE’,29X,’= ’,7X,F10.4,4X,°1°,/,4X,

*1 TRH’,28X,’= ’,7X,F10.4,4X,°1°,/,4X,

*’1 KE’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

* T s1’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

%71 s2’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

%71 EFDMAX’, 25X, ’= ’,7X,F10.4,4X,°1’,/,4X,

*’1 EFDMIN’, 25X, ’= ’,7X,F10.4,4X,°1°,/,4X,

*’1 VRMAX’ , 26X, ’= ’,7X,F10.4,4X,°1%,/,4X,

*’1 VRMIN’, 26X, ’= *,7X,F10.4,4X,’1’,/,4X,60(-"))
GO TO 9

7 CONTINUE

WRITE(IP,8)I,TYPEX(I),TA(I),TA2(I),TA3(I),TF(I),GA(I),
*XKF (1) , EFDMAX(I), EFDMIN(I) , VRMAX (1), VRMIN(I)
8 FORMAT(1H ,3X,60(’-7),/,4X,

*’ 1 EXCITER NO. ’,I2,24X,°I’,/,4X,60(’-?),/,4X,
- 47T TYPE’, 27X, ’=",16X,12,4X,°1’,/,4X,

%71 TA’,29X,’= °,7X,F10.4,4X,°1’,/,4X,

*1 TB’,29X,’= ’,7X,F10.4,4X,°1°,/,4X,

¥'1 TC?, 29X, ’= *, THSFI0-%; 4K; 115 /5 4X;

*' 1 TF’, 29X, ’= *, TX JRLO 254X 21 52X,

*1 KA’,29X,’= °,7X,F10.4,4X,°1°,/,4X,

L KF’,29X,’= ’,7X,F10.4,4X,°1°,/,4X,

%71 EFDMAX’, 25X, ’= *,7X,F10.4,4X,°1°,/,4X,

*' 1 EFDMIN’, 25X,’= ’,7X,F10.4,4X,°1°,/,4X,

%71 VRMAX’ , 26X, ’= ’,7X,F10.4,4X,°1’,/,4X,

*’1 VRMIN’ , 26X, ’= ’,7X,F10.4,4X,°1’,/,4X,60(’-"))
9 CONTINUE
10 CONTINUE
11 CONTINUE

RETURN

END

SUBROUTINE PSSWRITE

SUBROUTINE PSSWRITE(NG, IPSS, XG1,XT1,XT3,XT4,XT5,XT6,XT7,XT8,
*VL1,VL2,IP)
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DIMENSION XG1(1),XT1(1),XT3(1),XT4(1),XT5(1),XT6(1),XT7(1),

*XT8(1),VL1(1),VL2(1)
INTEGER IPSS(1)

1J = 0
DO 21 = 1,NG
IF(IPSS(I).EQ.0)GO TO 1
1J = Ig+1
1 CONTINUE
2 CONTINUE
IF(IJ.EQ.Q)GO TO 7
WRITE(IP, 3)

3 FORMAT(1H ,3X,60(’-"),/,4X,
%71 POWER SYSTEM STABILIZER
*/,4X,60(°-))

DO61I = 1,NG

IF(IPSS(I).NE.1)GO TO 5
WRITE(IP,4)I,XG1(I),XT1(I),XT3(I),XT4(I),XT5(I),XT6(D),XT7(1),
*XT8(I),VL1(I),VL2(I)
4 FORMAT(1H , 3X,

*'1 PSS NO. ?,4X,12,24X,°1’,/,4X,60(’-"),/,4X,
¥ 1 K1’,29X,’= ’,7X,F10.4,4X,’1°,/,4X,
*’1 T1’,29X,’= ’,7X,F10.4,4X,°1’,/,4X,
%71 T3%,29X, ’= ’,TX/K10.4,4X,°1°,/,4X,
%71 T4?,29X, %= * , TXSFIOHCARS T 7> 0%:
%1 T5%,29%, ’= "M, FAGASANAN 111
. T6’,29X, ’=",7X,F10.4,4X, > 1? 2/, 4X,
*7 1 T7’,29%,’= ’,7X,F10.4,4X,°1’,/,4X,
*' 1 T8’,29%,’= ’,7X,F10.4,4X,°1’,/,4X,
*'1 L1%,29X, %= *,7X,F10.4,4X,° 1’ ./, 4%,
b L2’,29%,’= °,7X,F10.4,4X,°1’,/,4X,60(’-"))
5 CONTINUE
6 CONTINUE
7 CONTINUE
RETURN
END

C SUBROUTINE GOVWRITE

SUBROUTINE GOVWRITE (NG, IGoV,G1,G2,G3,G4,T1,T2,T3,T4,TS,T6,1P)
INTEGER IGOV(1)



DIMENSION G1(1),G2(1),G3(1),G4(1),T1(1),T2(1),T3(1),T4(1),T5(1),

*T6(1)
IX =
DO 21 = 1,NG
IF(IGOV(I).EQ.0)GO TO 1
IX = IX+1
1 CONTINUE
2 CONTINUE
IF(IX.EQ.0)GO TO 7
WRITE(IP, 3)

3 FORMAT(1H ,3X,60(’-?),/,4X,
1 SPEED-GOVERNING SYSTEM DATA )
*/,4X,60(°-7))

DO6I = 1,NG

IF(IGOV(I).NE.1)GO TO 5
WRITE(IP,4)I,G1(I),G2(I),G3(1),G4(I),T1(I),T2¢(I),T3(I),T4(D),
*¥T5(1),T6(I)

4 FORMAT(1H ,3X,

*°1 SPEED GOVERNER No. ’,I2,20X,°I’,
*/,4X,60(°-?),/,4X,

*’I  G1°,29X,’= ’,7X,F10.4,4X,°1°,/,4X,

*'I  @G2°,29%,°’= ’,7X,F10.4,4X,°1%,/,4X,

*’I  @3’,29%,’= ’,7X,F10.4,4X,°1°,/,4X,

¥’ G4’,29%,°= ’,7X,F10.4,4X,°1°,/,4X,

*°1 T1?,20X, ’= ’ JFREFAAAK ik} oA $

*I  T2°,29%,’= ’,7X,F10.4,4X,°1’,/,4X,

*°I  T3’,29%,’= ?,7X,F10.4,4X,°1’,/,4X,

*’I  T4’,29%,’= ’,7X,F10.4,4X,°1’,/,4X,

¥’  T5°,29%,°’= ’,7X,F10.4,4X,°1’,/,4X,

*’I  Te’,29%,’= ’,7X,F10.4,4X,°1’,/,4X,60(*-"))

5 CONTINUE

6 CONTINUE

7 CONTINUE

RETURN

END

SUBROUTINE BUSWRITE

SUBROUTINE BUSWRITE(ANG,VB,P,PL,Q,QL,TYPE, YCHARG, NB, IP)
DIMENSION P(1),PL(1),Q(1),QL(1),VB(1),ANG(1)
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INTEGER TYPE(1)

COMPLEX YCHARG(1)

WRITE(IP, 1)

1 FORMAT(1H ,3X,76(’-’) ,/,4X,’I’,29X,’BUS DAT A’,
%30X,°I’,/,4X,76(’-"),/,4X,1’,5%,’1’,6X, ’I’, 3X, "GENERATION’,
#4X,’1’,6X, ’LOAD’ ,7X, *1°,7X, °1°,9X, °1°,7X, °’1°,/,4X, 1%, 1X,’NO. ?,
*1X,°1°,1X, *TYPE’, 1X, ’I,17(’-"),’+?,17(’-?), ’1’,2X, *VOLT’, 1X,
*’1’,2X, "PHASE’, 2X, ’I’, 2X, *CAP’ , 2X, ’1°,/,4X,’1’,5X,’1’,6X, I’,
*4X,’P’,3X,°1’,4X,°Q’, 3X, °I’, 4X, °P’, 3X, ' I, 4X, °Q’, 3X, ’I’, 7X, ’I°,
*9X,°1’,7X,°1°,/,4X,76(*=*))

DO 3 I 1,NB

YCH ATIMAG(YCHARG(I))

WRITE(IP,2)I,TYPE(I),P(I),Q(I),PL(I),QL(I),VB(I),ANG(I),YCH

2 FORMAT(1H ,3X,’I °,I2,’ I *,I2,° I ’,4(F6.2,” 1),
¥F5.2,” I °,F7.3,” I *,F5.2,% I°,/,4X,76(’="))
3 CONTINUE

RETURN

END

SUBROUTINE WRITE

SUBROUTINE WRITE

COMMON /CX1/ANG(10),BW(10),BX(10),CUI(10),CUR(10),DAMP(10),
*DEL(10) ,DELV1(10) , DELV2(10) , EFDMAX ( 10) , EFDMIN( 10) , EGD(10),
*BGQ(10) ,GA(10) ,GC(10),GI (10) ,GP(10) ,GV(10) ,GW(10) ,GX(10),
¥G1(10),G2(10),G3(10),G4(10) , HBASE(10) , HC(10) , P(15) ,PL(15),
*PM(15) ,PHSF(10),Q(15) ,QL(15) ,RA(10) ,RL(10) ,RT(10) ,RV(10),
¥51(10),S2(10),SAT1(10) ,SAT2(10) ,TA(10) ,TA2(10) ,TA3(10),
*TAP(10) , TDOP(10) , TDOPP(10) , TE(10) , TF(10) , TQOP(10) , TROPP(10) ,
*TR(10),T1(10),T2(10),T3(10) ,T4(10),T5(10), T6(10) ,VB(15),
*VBMAX (10) , VHMAX ( 10) , VHMIN( 10) , VRMAX (10) , VRMIN(10) , VL1(10),
*VL2(10),XD(10) ,XDP(10) , XDPP(10) , XKE (10) , XKEP(10) , XKF (10) ,
*XKFP(10) ,XL(10) ,XP(10) ,XQ(10) ,XQP(10) , XQPP(10) ,XS(10) ,XT(10),
*XV(10) ,XG1(10) ,XT1(10) ,XT3(10) ,XT4(10) ,XT5(10) ,XT6(10) ,XT7(10),
*XT8(10) , YSHUNT ( 10)

INTEGER GB(5),TYPEX(5),SB(20),EB(20),ST(10),ET(10),IMAG(20),
*TYPE(20) , LIST(40) ,NEXT(800) , FAR(800) , NCONN(40) ,MODEL (8) ,
*IPSS(10) , IGOV(10)

COMPLEX Z(10,10),YCHARG(20),SPD(30) ,RH(30),SPC(30,4),TC(20),
*EE(30) ,E(15) , ASELF (40) , AMUT (800)
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COMMON /CX2/GB, TYPEX, SB, EB, ST, ET, IMAG, TYPE, LIST, NEXT, FAR, NCONN,
*MODEL, IPSS, IGOV

COMMON /CX3/Z,YCHARG, SPD,RH, SPC, TC, EE, E, ASELF , AMUT

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2@S,Cv1,Cv2,CV3,CV4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
%SBASE, Y11,Y12,Y21,Y22,C1D,C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q,C3Q,
%C4Q, C5Q, C8Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAKISX, DAXISK

COMMON /CX5/NB, NL,NT,NG, MAX, MAXF, IDRIVE, IC, ISEL

I1 = 0
12 = 0
I3 = 0
DO1I = 1,NG

IF(TYPEX(I).NE.O)I1 = I1 + 1
IF(IPSS(I).NE.O)I2 = I2 + 1
IF(IGOV(I) .NE.O)I3 = I3 + 1

CONTINUE

FORMAT (815)

FORMAT (8F10.4)

FORMAT (215, 5F10.4)

FORMAT (3F10.4,415)

FORMAT (7F10.4,15)

WRITE(7, 2)NB, NL, NT, NG, MAX,, IDRIVE, MAXF
WRITE(7, 3) FREQCY, SBASE, TOL, WD, FO, FMIN, FINC

O O b W N =

DO 8 I = 1,NL
WRITE(7,4)SB(I),EB(I),RL(I),XS(I), YSHUNT(I)
8 CONTINUE
DO 9 I = 1,NT
WRITE(7,4)ST(I),ET(I),RT(I) ,XT(I),TAP(I) ,PHSF(I)
9 CONTINUE
DO 10 I = 1,NB
YCH = ATMAG(YCHARG(I))

WRITE(7,6)P(I),PL(I),Q(I),QL(I),VB(I),ANG(I),YCH, TYPE(I)
10 CONTINUE
DO 11 I = 1,NG
WRITE(7,3)RA(I),XL(I),XD(I),XDP(I),XDPP(I),XQ(I),XQP(I),XQPP(I)
11 CONTINUE
DO 12 I = 1,NG
WRITE(7, 3)TDOP(I), TDOPP(I),TQOP(I),TQOPP(I),HC(I),HBASE(I),DAMP(I)



12

13

14

15
16
17
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CONTINUE

DO 13 I = 1,NG
WRITE(7,5)XP(I),SAT1(I),SAT2(I),TYPEX(I),IPSS(I),IGOV(I),GB(I)
CONTINUE

IF(I1.EQ.0)GO TO 18

DO 14 I = 1,NG

IF(TYPEX(I).EQ.0)GO TO 14

WRITE(7,3)GA(I),TA(I),VRMAX(I), VRMIN(I),RV(I),XV(I),TA2(I),TA3(I)
CONTINUE

DO 17 I = 1,NG

IF(TYPEX(I).EQ.0)GO TO 16

IF(TYPEX(I) .EQ.3)GO TO 15
WRITE(7,3)XKE(I),TE(I),S1(I),S2(I),XKF(I),TF(I),TR(I)

GO TO 16

WRITE(7,3)XKE(I) ,TE(I) ,GP(I) ,GI (1), VBMAX(I) ,XKF(I),TF(I),TR(I)
CONTINUE
CONTINUE

'D020I = 1,NG

199
200
18

IF(TYPEX(I).BEQ.0)GO TO 199

WRITE(7, 3) EFDMAX(I) , EFDMIN(I)

CONTINUE

CONTINUE

CONTINUE

IF(I2.EQ.0)GO TO 23

DO 20 I = 1,NG

IF(IPSS(I).NE.1)GO TO 19
WRITE(7,3)XG1(I),XT1(I),XT3(I),XT4(I) ,XT5(I),XT6(I),XT7(I),

*XT8(I)

19
20

21
22
23

CONTINUE

CONTINUE

DO 22 I = 1,NG
IF(IPSS(I).NE.1)GO TO 21
WRITE(7,3)VL1(I),VL2(I)
CONTINUE

CONTINUE

CONTINUE

IF(I3.FEQ.0)GO TO 28

DO 25 I = 1,NG



IF(IGOV(I).NE.1)GO TO 24

WRITE(7,3)G1(I),T1(I),T2(I),T3(I)
24 CONTINUE
25 CONTINUE
DO 27 I = 1,NG
IF(IGOV(I).NE.1)GO TO 26
WRITE(7,3)G2(1),T4(I),T5(I),G3(I),G4(I),T6(I)
26 CONTINUE
27 CONTINUE
28 CONTINUE
RETURN
END
SUBROUTINE GENWRITE
SUBROUTINE GENWRITE (NG, HBASE, RA, XD, XQ, XDP, XQP, XDPP,
*XQPP, XL, TDOP, TQOP, TDOPP, TQOPP, HC, DAMP, GB, IP)
DIMENSION HBASE(1),RA(1),XD(1),XQ(1),XDP(1),XQP(1),
*XDPP(1),XQPP(1),XL(1),TDOP(1),TQOP(1),TDOPP(1), TQOPP(1),

*HC(1) ,DAMP (1)
INTEGER GB(1)
ISTR = 1
IEND = 5
INTER = IEND - ISTR
IF (IEND.GT.NG) IEND=NG
1 CONTINUE
WRITE(IP, 2)
2 FORMAT(1H ,3X,69(’-’),/,4X,
*’1 GENERATORS DATA,
* 1’,/,4X,89(°-"))

WRITE(IP, 3) (GB(I), I=ISTR, IEND)

3 FORMAT(1H ,3X,’I BUS NO. I’,5(4X,I12,4X,’1’),/,4X,69(°-"))
WRITE(IP,4) (HBASE(I),I=ISTR, IEND)

4 FORMAT(1H ,3X,’I BASE MVA 1’,5(1X,F8.4,1X,’I1’)/,4X,69(’="))
WRITE(IP,5) (XD(I),I=ISTR, IEND)

5 FORMAT(1H ,3X,°’I XD 1’,5(1X,F8.4,1X,°1’)/,4X,69(’-"))
WRITE(IP,6) (XDP(I),I=ISTR, IEND)

6 FORMAT(1H ,3X,’I XDP 1’,5(1X,F8.4,1X,°1’)/,4X,69(’-?))
WRITE(IP,T7) (XDPP(I),I=ISTR, IEND)

7 FORMAT(1H ,3X,’I XpPP  1’,5(1X,F8.4,1X,°1’)/,4X,69(°-"))
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WRITE(IP, 8) (XQ(I), I=ISTR, IEND)
8 FORMAT(1H ,3X,’I XQ 1’,5(1X,F8.4,1X,°1°)/,4X,69(’-"))
WRITE(IP,9) (XQP(I), I=ISTR, IEND)
9 FORMAT(1H ,3X,’I XQP 1’°,5(1X,F8.4,1X,°1°)/,4X,69(’-))
WRITE(IP, 10) (XQPP(I), I=ISTR, IEND)
10 FORMAT(1H ,3X,’I XQPP I’,5(1X,F8.4,1X,’1’)/,4X,69(°=’))
WRITE(IP,11) (XL(I), I=ISTR, IEND)
11 FORMAT(1H ,3X,’I XL 1’,5(1X,F8.4,1X,°1’)/,4X,69(’="))
WRITE(IP, 12) (RA(I), I=ISTR, IEND)
12 FORMAT(1H ,3X,’I RG 1’,5(1X,F8.4,1X,°1’)/,4X,69(°="))
WRITE(IP, 13) (TDOP(I),I=ISTR, IEND)
13 FORMAT(1H ,3X,’I TDOP 1’,5(1X,F8.4,1X,°1%)/,4X,69(’-"))
WRITE(IP, 14) (TDOPP(I), I=ISTR, IEND)
14 FORMAT(1H ,3X,’I TDOPP 1’,5(1X,F8.4,1X,°I’)/,4X,69(’-"))
- WRITE(IP, 15) (TQOP(I) ,I=ISTR, IEND)
15 FORMAT(1H ,3X,’I TQOP 1’,5(1X,F8.4,1X,°1’)/,4X,69¢(’-"))
WRITE(IP, 16) (TQOPP(I),I1=ISTR, IEND)
16 FORMAT(1H ,3X,’I TQPP 1’,5(1X,F8.4,1X,°I’)/,4X,69(°="))
WRITE(IP,17) (HC(I), I=ISTR, IEND)
17 FORMAT(1H ,3X,’I H 1’,5(1X,F8.4,1X,°1’°)/,4X,69(’="))
WRITE(IP,50) (DAMP(I) , I=ISTR, IEND)
50 FORMAT(1H ,3X,’I DAMP 1’,5(1X,F8.4,1X,°1°)/,4X,69(°="))
ISTR = IEND + 1
IEND C = ISTR + INTER
IF(ISTR.GT.NG)GO TO 44
IF (IEND.GT.NG) IEND=NG
GO TO 1

44 CONTINUE

RETURN

END

SUBROUTINE GMODEL

SUBROUTINE GMODEL (NG, SBASE, HBASE, RA, XD, XQ, XDP, XQP, XDPP,
*XQPP, XL, TDOP, TQOP, TDOPP, TQOPP, HC, DAMP, MODEL)

DIMENSION HBASE(1),RA(1),XD(1),XQ(1),XDP(1),XQP(1),
*XDPP(1),XQPP(1),XL(1),TDOP(1),TQOP(1),TDOPP(1),TQOPP(1),

*HC(1) ,DAMP(1) ,MODEL (1)
T = 1.0E-15
DO11I = 1,NG
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RATIO = SBASE/HBASE(I)
RA(I) E RA (1) *RATIO
XD(I) = XD(I)*RATIO
XQ(I) = XQ(I)*RATIO
XDP(I) = XDP (I)*%RATIO
XQP(I) = XQP (I)*RATIO
XDPP(I) = XDPP(I)¥RATIO
XQPP(I) = XQPP (I)*RATIO
XL(D = XL (I)%RATIO
HC(ID) = HC(I) /RATIO
DAMP(I) = DAMP(I) /RATIO
MODEL(I) = 0

IF(TDOP(I) .LE.T.AND.TDOPP(I).LE.T.AND.TQOP(I).LE.T.
%AND.TQOPP(I) .LE.T)MODEL(I)=1

IF(TDOP(I) .GT.T.AND.TDOPP(I) .LE.T.AND.TQOP(I).LE.T.
%*AND. TQOPP(I) .LE.T)MODEL (I)=2

IF (TDOP(I) .GT.T.AND.TDOPP(I) .GT.T.AND.TQOP(I) .LE.T.
%AND. TQOPP(I) .GT.T)MODEL (1)=3

IF(TDOP(I) .GT.T.AND.TDOPP(I).LE.T.AND.TQOP(I).GT.T.
*AND.TQOPP(I) .LE.T)MODEL(1)=4

IF(TDOP(I) .GT.T.AND.TDOPP(I) .GT.T.AND.TQOP(I) .GT.T.
%AND. TQOPP(I) .GT.T)MODEL(I)=5
1 CONTINUE

RETURN

END

SUBROUTINE INTIAL

SUBROUTINE INTIAL(NG,RA,XD,XQ,XDP,XQP,XDPP, XQPP, XL,
*MODEL, P, Q, PM, GB, DEL, CUR, CUI , EGD, EGQ, SAT1, SAT2,XP, E)

DIMENSION RA(1),XD(1),XQ(1),XDP(1),XQP(1),
*XDPP(1),XQPP(1),XL(1),
*P(1),Q(1),PM(1),DEL(1),
*CUR(1),CUI(1),EGD(1),EGQ(1),SAT1(1),SAT2(1),XP(1)

COMPLEX E(1)

INTEGER GB(1),MODEL(1)

DO 41 = 1,NG
J = GB(I)
ER = REAL(E(J))

EI = AIMAG(E(J))
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VIS = ERKER + EIFEI

VT = SQRT (VTS)

AMAG = 0.0

IF(VT.GT.0.0)AMAG = ATAN2(EI,ER)

CUR(I) = (ER¥P(J) + EI¥Q(J))/VIS

CUI(I) = (EI¥P(J) - ERMQ(J))/VTS

PM(I) = P(J) + (CUR(I)¥k2 + CUI(I)¥k2)¥RA(I)

IF(MODEL(I) .EQ.1)GO TO 2

Sz = 0.0

BSAT = 0.0

ASAT = SAT1(I)

IF(SAT1(I).EQ.0.0)GO TO 1

BSAT = ALOG(SAT2(I)/SAT1(I))/ALOG(1.2)

IF(XP(I).EQ.0.0)XP(I) = XDP(I)

CMAGS = (P(J) k2 + Q(J)¥%2)/VTS

FLUXM = VIS + CMAGSK(RA(I)#%2 + XP(I)¥k2) +
*2.0¥RA(I)¥P(J) + 2.08XP(I)¥Q(J)

FLUXM = SQRT (FLUXM)

Sz = ASATHFLUXMAKBSAT
1 XeS = XQ(I)

Cc3Q = 0.0

c5Q = 0.0

IF(MODEL(I).EQ.4)C3Q = XQ(I) - XQP(I)

IF(MODEL(I) .EQ.3)C5Q = XQ(I) - XQPP(I)

IF(MODEL(I) .EQ.5)C3Q = (XQ(I) - XQP(I))*(XQPP(I) - XL(I))/
*(XQP(I) - XL(I))

IF (MODEL(I).EQ.5)C5Q = (XQ(I)-XL(I))*(XQP(I)-XQPP(I))/
*(XQP(I)-XL(I))

IF(MODEL(I) .EQ.4)XQS = (XQ(I) + SQZ¥XQP(I))/(1.0 + SQZ)
IF(MODEL(I) .EQ.5)XQS = XQPP(I) + C5Q + C3Q/(1.0 + SQZ2)

DNUM = EI + RA(I)*CUI(I) + XQS¥CUR(I)
DDEN = ER + RA(I)*CUR(I) - XQSkCUI(I)
DEL(I) = 0.0

IF(DNUM.GT.0.0)DEL(I) = ATANZ2(DNUM,DDEN)

SND = SIN(DEL(I))

CSb = COS(DEL(I))

ED = ERXSND - EI¥CSD
EQ = ERX*CSD + EI*SND



CUD = CUR(I)¥SND - CUI(I)*CSD
cuQ &= CUR(I)*CSD + CUI(I)%SND
IF (MODEL(I) .EQ. 3.0R.MODEL(I) . EQ.5) DAXIS=XDPP(I)
IF (MODEL(I) .EQ. 3.0R.MODEL(I) . EQ. 5) QAXIS=XQPP(I)
IF (MODEL(I) .EQ.2.0R.MODEL(I) . EQ. 4) DAXIS=XDP(I)
IF (MODEL(I) .EQ. 2)QAXIS = XQ(I)

IF (MODEL(I) .EQ.4)QAXIS = XQP(I)

EGD(I) = ED + RA(I)*CUD - QAXIS¥CUQ
EGQ(I) = BEQ + RA(I)*CUQ + DAXIS¥CUD
GO TO 3

2 CONTINUE

MODEL 1 (CLASSICAL MODEL)

EGR & RA(I)%CUR(I) - XDP(I)*CUI(I) + ER
EGI = RA(I)¥CUI(I) + XDP(I)*CUR(I) + EI
DEL(I) = 0.0
IF(EGI.GT.0.0)DEL(I)=ATAN2(EGI,EGR)
EGD(I) = 0.0
EGQ(I) = SQRT (EGRXEGR + EGI*EGI)

3 CONTINUE

4 CONTINUE
RETURN
END

SUBROUTINE CONSTA

SUBROUTINE CONSTA (K, RA,XD, XQ, XDP, XQP, XDPP, XQPP, XL, TDOP, TQOP,
*TDOPP, TQOPP, MODEL) |

DIMENSION RA(1),XD(1),XQ(1),XDP(1),XQP(1) ,XDPP(1),XQPP(1),XL(1),
*TDOP(1) , TQOP(1) , TDOPP(1) , TROPP(1) , MODEL(1)

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2Qs, CV1,CV2, CV3, CV4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11, Y12, Y21, Y22, C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5Q, C6Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX

D1 = XD(K) - XDP(K)
D2 = XDP(K) - XDPP(K)
D3 = XDP(K) - XL(K)
D4 = XDPP(K) - XL(K)
D5 = XD(K) - XL(K)
Ql = XQ(K) - XQP(K)

Q2 = XQP(K) - XQPP(K)



Q3 = XQP(K) - XL(K)

Q4 = XQPP(K) - XL(K)

Q5 = XQ(K) - XL(K)

Q6 = XQ(K) - XQPP(K)

A = 1.0E-9
IF(XL(K).GT.A.AND.D1.GT.A.AND.D3.GT.A.AND.Q5.GT.A)GO TO 2
WRITE (¥, 1)K

1 FORMAT(1H ,5X, ’GENERATOR NO. ’,I2,° DOES NOT HAVE’,/,6X,
%’PROPER REACTANCE?’)

STOP
2 CONTINUE

IF (MODEL(K) .EQ.2)GO TO 3

IF (MODEL(K) .EQ.4.AND.Q1.GT.A.AND.Q3.GT.A)GO TO 3

IF (MODEL(K) . EQ.3.AND.D2.GT.A.AND.D4.GT.A. AND.Q4.GT. A. AND.
*Q6.GT.A)GO TO 3

IF (MODEL (K) .EQ.5.AND.D2.GT.A. AND. D4.GT.A. AND.Q4.GT.A. AND.
*Q1.GT.A.AND.Q2.GT.A)GO TO 3

WRITE (¥, 1)K
STOP

3 CONTINUE
FOR MODEL 2,3, AND 4
C1Q = 1.0
c2Q = 0.0
c3Q = 0.0
CaQ = 0.0
CcsQ = 0.0
cea = 0.0
c7Q = 0.0
TFQO = 0.0
TSQO = 0.0

GO To(10,5,4,5,4),MODEL(K)
FOR MODEL 3 AND 5

4 CONTINUE
C1D = 1.0 + D1#D2/D3%k2
c2D = (D1/D3)%(D2/D3 + D4/D5)
C3D = D1#D4/D3
CaD = D5#D2/D3%k2

C5D = D5%D2/D3
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CeD = D4/D3

C7D = D2/D3 + D4/D5

DAXISX = XDPP(K)

QAXISX = XQPP (K)

RAD = (TDOP(K) + TDOPP(K))#k2 -
* 4. 0%C1D*TDOP (K) ¥TDOPP (K)

RAD = SQRT (RAD)

TFDO = 0.5%(TDOP(K) + TDOPP(K)+ RAD)
TSDO = 0.5%(TDOP(K) + TDOPP(K)- RAD)
GO TO 100

CONTINUE

MODEL 2 AND 4

Cip = 1.0

C2D = 0.0

C3D = XD(K) - XDP(K)

C4D = 0.0

C5D = 0.0

CeD = 1.0

C7D = 0.0

TFDO = TDOP(K)

TSDO = 0.0

DAXTSX = XDP(K)

Go TO(10,7,8,9,6),MODEL(K)

MODEL 5

CONTINUE

Cc1Q = 1.0 + Q1¥Q2/Q3%%2

c2Q = (Q1/Q3)%(Q2/Q3 + Q4/Q5)

Cc3Q = Q1%Q4/Q3

CcaQ = QS¥Q2/Q3%k2

csQ - QBHQ2/Q3

Cc6Q = Q4/Q3

c7Q = Q2/Q3 + Q4/Q5

RAD = (TQOP(K) + TQOPP(K))¥k2 -

%* 4. 0%C1Q¥TQOP (K) ¥TQOPP (K)

RAD = SQRT (RAD)

TFQO = 0.5%(TQOP(K) + TQOPP(K) + RAD)
TSQO = 0.5%(TQOP(K) + TQOPP(K) - RAD)

GO TO 10



C

MODEL 2

7 CONTINUE
QAXISX = XQ(K)
GO TO 10
MODEL 3
8 CONTINUE
c5Q = XQ(K) - XQPP(K)
c7Q = 1.0
TSQO = TQOPP(K)
GO TO 10
MODEL 4
9 CONTINUE
c3Q = XQ(K) - XQP(K)
ceQ = 1.0
TFQO = TQOP(K)
QAXISX & XQP(K)

10 CONTINUE

RETURN

END

SUBROUTINE ACONST

SUBROUTINE ACONST (K, RA, XD, XQ, XDP, XQP, XDPP, XQPP, XL,

*MODEL, P, Q, PM, GB, DEL, CUR, CUI , EGD, EGQ, SAT1, SATZ, XP, E,
*TYPEX,RV,XV,2)

DIMENSION RA(1),XD(1),XQ(1),XDP(1),XQP(1),
*XDPP(1),XQPP(1),XL(1),

*P(1),Q(1),PM(1),DEL(1),
*CUR(1),CUI(1),EGD(1),BGQ(1),SAT1(1),SAT2(1),XP(1),
*RV(1),XV(1)

COMPLEX E(1),Z(10,10)

INTEGER TYPEX(1),GB(1),MODEL(1) :

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2@s, CV1, Cve, CV3, CV4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12, Y21, Y22, C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5Q, C6Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX

DO 9 L1 = 3,10
DO 8 M1 = 1,10
Z(L1,M1) = CMPLX(0.0,0.0)

8 CONTINUE
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7

Z(L1,L1)
CONTINUE
PI
OMEGAB

J

ER

EI

SND

CSD
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CMPLX(1.0,0.0)

3.141592653
2. 0¥PI¥FREQCY
GB(K)
REAL(E(J))
AIMAG(E(J))
SIN(DEL(K))
COS(DEL(K))

IF (MODEL(K) .EQ.1)GO TO 1

CuD

cuQ
BSAT

CUR(K)¥SND - CUI(K)*CSD
CUR(K)*CSD + CUI (K)*SND
0.0

IF(ABS(SAT2(K)).LE.0.0)G0 TO 77
IF(SAT1(K) .GT.0.0)BSAT = ALOG(SAT2(K)/SAT1(K))/ALOG(1.2)

CONTINUE
SZ
SN2D
CS2D
TEMP1
TEMP2
R11
X12
X21
R22
DET
Yii
Y22
Y12
Y21
AR

*
Al

*

SAT1 (K) %ABS(EGQ(K) ) %¥BSAT
SIN(2.0%DEL(K))

COS(2.0%DEL(K))

CUR(K)*CS2D + CUI (K)*SN2D
CUR(K)#SN2D - CUI (K)*CS2D

RA(K) - (QAXISX -DAXISX)*SND¥CSD
—QAXTSX¥SND¥K2 — DAXISXACSDAek2
QAXTSX#CSDH¥¥2 + DAXISX*kSNDH:k2
RA(K) + (QAXISX - DAXISX)*SND¥CSD
R11%R22 -X12¥X21

R22/DET

R11/DET

-X12/DET

-X21/DET

EGD(K)*CSD - EGQ(K)*SND +
(QAXISX -DAXISX)*TEMP1
EGD(K)*SND + EGQ(K)*CSD +
(QAXISX - DAXISX)*TEMP2

IF (MODEL (K) . EQ. 2.OR. MODEL (K) .EQ. 4)

*EFDO

(1.0 + SQZ)¥EGQ(K) + (XD(K) -XDP(K))*%CUD

IF (MODEL (K) . EQ. 3.OR. MODEL (K) .EQ.5)

*EFDO

(1.0 +5QZ)*(EGQ(K) + C5D¥CUD) + C3D%CUD



TEMP1
C1DS
C1Qs
c2Ds
Cc268
EGR
EGI

1.0 + (1,0 +BSAT)*SQZ
C1D¥TEMP1

C1Q¥TEMP1

C2D¥TEMP1

C2Q¥TEMP1

EGD(K)*SND + EGQ(K)*CSD
-BGD(K)*CSD + BGQ(K)*SND

CALL CVV(K,TYPEX,GB,CUR,CUI,RV,XV,E)

Z(6,3)
Z(6,4)
Z(6,1)
Z(6,2)
TEMP1
TEMP2
Z(5,1)
Z(5,2)
Z(5,3)
Z(5,4)
TEMP1
TEMP2
Z(T,1)
Z(7,2)
Z(8,1)
Z(8,2)
Z(7,3)
Z(7,4)
Z(8,3)
Z(8,4)
TEMP1
TEMP2
Z(9,1)
Z(9,2)
Z(10,1)
Z(10,2)
Z(9,3)
Z(9,4)
Z(10,3)
Z(10,4)

CMPLX(CV3%Y11l + CV4%Y21,0.0)
CMPLX(CV3%Y12 + CV4%¥Y22,0.0)
CMPLX(CV1,0.0)- Z(6,3)
CMPLX(CV2,0.0) - Z(6,4)

ER + 2.0%CUR(K)%*RA (K)

EI + 2.0%CUI(K)¥RA(K)
CMPLX(CUR(K) - TEMP1%Y11 - TEMP2%Y21,0.0)
CMPLX (CUI (K) - TEMP1%Y12 - TEMP2%Y22,0.0)
CMPLX(TEMP1%Y11 + TEMP2%Y21,0.0)
CMPLX (TEMP1%Y12 + TEMP2%Y22,0.0)
Y11%SND - Y21%CSD

Y22%CSD - Y12%SND

CMPLX (-C3D*TEMP1,0.0)

CMPLX (C3D¥TEMP2,0.0)

CMPLX (-C5D%TEMP1,0.0)

CMPLX (CSD¥TEMP2,0.0)

CMPLX (C3D¥TEMP1,0.0)

CMPLX (-C3D*TEMPZ2,0.0)

CMPLX (C5D¥TEMP1,0.0)

CMPLX (-C5D¥TEMP2,0.0)

Y11%CSD + Y21%SND

Y22%SND + Y12%CSD

CMPLX (-C3@*¥TEMP1,0.0)

CMPLX (-C3Q¥TEMP2,0.0)

CMPLX (-CSQ¥TEMP1,0.0)

CMPLX (-CS5Q¥TEMP2,0.0)

CMPLX (C3Q¥TEMP1,0.0)

CMPLX (C3Q¥TEMP2,0.0)

CMPLX (CSQ¥TEMP1,0.0)

CMPLX (C5Q¥TEMP2,0.0)
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Z(3,5)
Z(4,5)
Z(7,5)
Z(8,5)
Z(9,5)
Z(10,5)
Z(3,7)
Z(3,8)
Z(3,9)
Z(3,10)
Z(4,7)
Z(4,8)
Z(4,9)
Z(4,10)
GO TO 2
1 CONTINUE
MODEL 1
EGR
EGI
DET
Y11
Y12
Y21
Y22
TEMP1
TEMP2
Z(3,5)
Z(4,5)
Z(5,1)
Z(5,2)
Z(5,3)
Z(5,4)

TSDO
TFQO
TS0

2 CONTINUE

CMPLX (AR¥OMEGAB, 0, 0)

CMPLX (AT#OMEGAB, 0.0)

CMPLX (-C3D¥CUQ¥OMEGAB, 0. 0)
CMPLX (-C5D#CUQ¥OMEGAB, 0. 0)
CMPLX ( C3QCUD#OMEGAB, 0. 0)
CMPLX ( C5QCUD*OMEGAB, 0. 0)
CMPLX (-C6D*CSD, 0. 0)

CMPLX (-C7D%CSD, 0. 0)

CMPLX (CBQ¥SND, 0.0)

CMPLX (CTQ*SND, 0. 0)

CMPLX (-C8D%SND, 0. 0)

CMPLX (-C7D#SND, 0.0)

CMPLX (-C68Q%CSD, 0.0)
CMPLX (-C7Q¥CSD, 0.0)

EGD(K)*SND + EGQ(K)*CSD
-EGD(K)*CSD + EGQ(K)*SND
RA(K)¥k2 + XDP(K)*¥2
RA(K) /DET

XDP(K) /DET

2§

b i

ER + 2.0%CUR(K)*RA(K)
EI + 2.0%CUI(K)*RA(K)
CMPLX (-OMEGAB¥EGI,0.0)
CMPLX (OMEGAB*¥EGR, 0.0)

CMPLX(CUR(K) - TEMP1¥Y11l - TEMP2%Y21,0.0)
CMPLX(CUL(K) - TEMP1%Y12 - TEMP2%Y22,0.0)
CMPLX (TEMP1%Y11 + TEMP2%Y21,0.0)
CMPLX (TEMP1%Y12 + TEMP2%¥Y22,0.0)

0.0
0.0
0.0
0.0
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END

SUBROUTINE CVV

220-

SUBROUTINE CVV(K, TYPEX,GB, CUR,CUI,RV,XV,E)
DIMENSION CUR(1),CUI(1),RV(1),XV(1)
INTEGER TYPEX(1),GB(1)

COMPLEX E(1)

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2es, Cv1,CVv2, CV3, CV4, EFDO, SIGMA, OMEGA, TOL, P1, WD, FMIN, FINC, FO,
*SBASE, Y11, Y12, Y21, Y22, C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5@, C6Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX

RV(K)
XV(K)

COMPENSATING RESISTANCE(RC)
COMPENSATING REACTANCE(XC)

IF(TYPEX(K) .LT.1)GO TO 1

J

ER

EI
ECRO
ECIO
ECO
ECO
Cvl
Ccv2
Cv3
Cva

GO TO 2
Cvl
Ccv2
Cv3
Cva
RETURN
END

SUBROUTINE EXCITER

GB(K)

REAL(E(J))

AIMAG(E(J))

ER + RV(K)¥CUR(K) - XV(K)*CUI(K)
EI + RV(K)¥CUIL(K) + XV(K)*CUR(K)
ECRO¥¥2 + ECIO¥k2

SQRT (ECO)

ECRO/ECO

ECIO/ECO

RV(K)*CV1 + XV(K)*%CV2

RV(K)%CV2 - XV(K)*CV1

0.0
0.0
0.0
0.0

SUBROUTINE EXCITER(K, TYPEX,GB,GA,TA, VRMIN, VRMAX,RV,XV,TA2,TA3,
*XKE, TE, S1, S2, EFDMAX,, EFDMIN, XKF, TF, TR, XKEP, XKFP, DELV1,DELV2,Q,GP,
*GI,GC, GV, CURO, CUIO, VBMAX)

INTEGER TYPEX(1),GB(1)

DIMENSION GA(1),TA(1),VRMIN(1),VRMAX(1),RV(1),XV(1),TA2(1),TA3(1),
*XKE(1),TE(1),81(1),S2(1) ,EFDMAX (1) , EFDMIN(1) ,XKF (1) ,TF(1),TR(1),
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*XKEP(1) ,XKFP(1),DELV1(1),DELV2(1),Q(1),GP(1),GI(1),GC(1),

*GV(1),CURO(1),CUIO(1),VBMAX(1)

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2as, Cv1,Cve, CVs, CV4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12,Y21,Y22, C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*¥C4q, C5Q, C6@Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX

COMPLEX E(1)

IF(TYPEX(K).LT.1)GO TO 300

IF(TYPEX(K) .GT.6)GO TO 103

GO TO (104,104,105,104,103,106), TYPEX(K)

104 CONTINUE

A = 0.0

IF (S1(K) .EQ.A.AND.S2(K) .EQ. A. AND. XKE(K) .GT.A)GO TO 107

IF(S2(K) .GT.S1(K) . AND.S1(K) .GT.A. AND. (XKE(K)+S2(K) ) .GT.A)GO TO 108

110 WRITE(¥,109)K
109 FORMAT(1H ,2X,’VALUE OF SATURATION FUNCTION AND KE’,/, 3X,
*’0F EXCITER AT GEN. NO. ’,I2,’IS INCONSISTENT’)

STOP
107 CONTINUE
C NO SATURATION
AEXC - 0.0
BEXC = 0.0
SEO = 0.0

IF(VRMAX(K) .GT.A)GO TO 115
IF (EFDMAX (K) .GT.A)GO TO 113
WRITE (¢, 114)K
114 FORMAT(1H ,2X,’AT GEN. NO. ’,I2,’ VRMAX OR EFDMAX’, /, 3X,
%’ OF EXCITATION SYSTEM MUST EXCEED ZERO’)

STOP
113 VRMAX(K) = XKE (K) ¥EFDMAX (K)
VRMIN(K) = XKE (K) ¥EFDMIN (K)
GO TO 112
108 CONTINUE
C TAKE SATURATION EFFECT INTO ACCOUNT
BEXC = ALOG(S2(K) /S1(K)) /ALOG(1.0/0.75)

IF(ABS(XKE(K)) .NE.A.AND. VRMAX (K) .GT.A)GO TO 115
IF (EFDMAX (K) .GT.A)GO TO 116
WRITE (%, 117)K
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MAT(1H ,’AT BUS ’,12,7 INVALID KE IS DETECTED’)

P
MAX (K) = VRMAX (K) / (XKE(K)+S2(K) )
C = S2(K) / (EFDMAX (K) %kBEXC)
i = AEXC (EFDO) ¥%¥BEXC
TO 112
C = S2(K) / (EFDMAX (K) #¥BEXC)
' = AEXC¥ABS (EFDO) *¥BEXC
ABS(XKE(K) ) .EQ.A) XKE (K) =-SEO
AX(K) = (XKE (K)+S2(K) ) ¥EFDMAX (K)
N = 0.0
ABS (EFDMIN(K) ) . NE. A) SMIN=AEXC#ABS (EFDMIN(K) ) %¥BEXC
IN(K) = (XKE (K) +SMIN)*EFDMIN (K)
XKE(K) .GT.A)GO TO 112
T = -XKE(K) /(1.0 + BEXC)
T = ALOG (SCRT/AEXC) /BEXC
r = XKE(K)*(BEXC/ (1.0 + BEXC))#2.71828%¥EXPT
VRMIN(K) .GT. VCRT) VRMIN(K) =VCRT
[INUE
= (XKE(K) + SEO)*EFDO
2 (K) = XKE(K) + SEO + BEXC*SEO
2(K) = XKF (K)

'YPEX (K) . EQ. 2) XKFP (K) =XKF (K) ¥XKEP (K)

/RMIN(K) . LE. VRO. AND. VRMAX (K) .GE. VRO)GO TO 119
E(¥,130)K

{AT(1H ,’GEN. NO. ’,I2,’ VRO OUT BOUNDS’)

)

FDMIN(K) . LE. EFDO. AND. EFDMAX (K) .GE.EFDO)GO TO 120
E(¥,131)K

IAT(1H ,’GEN. NO. -*,I2,’EFDO OUT OF BOUND’)

)

YPEX (K) .NE. 4) RETURN

V(K).GT.A)GO TO 118

E(¥,132)K

AT(1H ,’GEN. NO. ’,I2,’ KV IS ZERO’)
BS(DELV2(K)) .EQ.A)DELV2(K) = GV(K)
VHMAX (K) .GT.A)GO TO 140



G

C
C

140

105

133

121

122

VHMIN(K)
VHMAX (K)
CONTINUE
VRMAX (K)
VRMIN(K)
TA2(K)
VRO
XKEP (K)
XKFP (K)
RETURN

TEMP1
TEMP2

L

TEMP3
TEMP4
VEXO
XKEP (K)
XKFP (K)

1}
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VRMIN(K)
VRMAX (K)

VHMAX (K)

VHMIN(K)
DELV1 (K)
DELV2 (K)
XKE(K)
XKF (K)

(GP(K)#k2) % (ER¥K2 + EI¥k2)

(GI (K) #k2) % (CURO(K)#k2 + CUIO(K)%¥k2)
GB(K)

2. 0%GP (K) ¥GI (K) #Q(L)

(GC(K)*EFDO) ¥k2

TEMP1 + TEMPZ + TEMP3 - TEMP4

XKE (K)

XKF (K)

IF(VEXO.GT.A)GO TO 121
WRITE (¥, 133)K
FORMAT(1H ,’GEN. NO. ’,I2,”’ INITIAL VEX IS ZERO’)

STOP
VEXO
TEMP1
TEMP2
C31
C32
C33
C34
C35

1

SQRT (VEXO)

(GP(K)*ER - GI (K)*CUIO(K))/VEXO
(GP(K)*EI + GI(K)*CURO(K))/VEXO
GP (K) %TEMP1

GP (K) ¥TEMP2

GI (K) ¥TEMP2

GI (K)%TEMP1
(GC(K) %k2) ¥EFDO/VEXO

IF (EFDO.GT.A.AND.EFDO. EQ. VBMAX (K) )GO TO 122
WRITE (%, 131K

STOP
VBO
VRO

XKE (K) *¥EFDO
VBO - VEXO

IF (VRO.GE. VRMIN(K) . AND. VRO. LE. VRMAX (K) ) RETURN
WRITE (¥, 130)K

STOP



108

103

300

CONTINUE
XKEP (K) = XKE(K)
XKFP (K) = XKF (K)

IF (ABS(EFDMAX (K) ) .GT . A) VRMAX (K) =EFDMAX (K)
IF (ABS(EFDMAX (K) ) . GT. A) VRMAX (K) =EFDMAX (K)

EFDMAX (K) = VRMAX (K)
EFDMIN(K) = VRMIN(K)
VRO = EFDO
IF (EFDO.GE. EFDMIN(K) . AND. EFDO. LE. EFDMAX (K) ) RETURN
WRITE (¥, 131)K
STOP
WRITE (¥, 134)K
134 FORMAT(1H ,’GEN. NO. ’,I2,’VR TYPE NOT VALID’)
STOP
Ccv2 = 0.0
cv2 = 0.0
Cv3 = 0.0
Ccv4 = 0.0
RETURN
END

SUBROUTINE ZCONST

SUBROUTINE ZCONST (K, Z, TR, DAMP, HC)

COMPLEX Z(10,10)

DIMENSION TR(1),DAMP(1),HC(1)

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1@S, C2DS,
*C2Qs, Cv1,CVv2,CV3, CV4, EFDO, SIGMA,, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12,Y21,Y22,C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4q, C5Q, C6Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX

HORI = SIGMA/ (SIGMA¥kZ2 + OMEGA%¥¥2)
VERTI = OMEGA/ (SIGMA¥k2 + OMEGA%¥2)
Z(3,5) = CMPLX (HORI, VERTI ) *Z(3,5)

Z(4,5) = Z(4,5)%CMPLX (HORI, VERTI)

X B DAMP(K) + RGOV -2.0%HC(K)*SIGMA
T = XGOV + 2.0%HC(K)*OMEGA

2(5,5) = CMPLX (X, T)

X = 1.0 - SIGMA%*TR(K)

T = OMEGAX¥TR (K}

2(6,5) = -CMPLX (X, T) ¥CMPLX (RPSS, XPSS)

224
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2(6,6) = CMPLX( (1.0-SIGMAXTR(K) ) , OMEGA*TR(K) )

2(7,5) = Z(7,5)%CMPLX (HORI,, VERTI)

2(7,8) = CMPLX (-REXC, -XEXC)

Z(T57) = CMPLX (C1DS, 0.0)-CMPLX ( (SIGMA¥TFDO) ,0.0) +
* CMPLX (0.0, (OMEGA¥TFDO) )

Z(7,8) = CMPLX (-C2DS, 0.0)

Z(8,5) = Z(8,5)%CMPLX (HORI, VERTI)

2(8,7) = CMPLX (-C4D,0.0)

Z(8,8) = CMPLX(C1D, 0.0)-CMPLX (SIGMA%TSDO, 0.0) +
* CMPLX (0.0, OMEGA%*TSDO)

Z(9,5) = CMPLX (HORI, VERTI) ¥Z(9, 5)

Z2(9,9) = CMPLX (C1QS,0.0) -CMPLX (SIGMA¥TFQ0,0.0) +
%* CMPLX (0.0, OMEGA¥TFQO)

Z2(9,10) = CMPLX (-C2QS,0.0)

Z(10,5) = CMPLX (HORI, VERTI)*Z(10,5)

Z2(10,9) = CMPLX (-C4Q,0.0)

Z(10,10) = CMPLX(C1Q, 0.0)-CMPLX (SIGMA%TSQ0,0.0) +
%* CMPLX (0.0, OMEGA%TSQO)

RETURN

END

SUBROUTINE ELILIM1
SUBROUTINE ELILIM1(Z,K,IFM,IT)
COMPLEX Z(10,10),2ZM

IST = IFM
IL1 =1IT
1 CONTINUE

II2 =1IL1 -1
IF(CABS(Z(IL1,IL1)).GT.0.0)GO TO 3

WRITE (¥, 2)
2 FORMAT(1H ,2X, ’SINGULAR AT COEFFICIENT ELIMINATION’)
STOP
3 CONTINUE
IF(CABS(Z(IL2,IL1)).LE.0.0)GO TO 5
YAy | = -Z(IL2,IL1)/Z(IL1,IL1)
DO 4 J = 1,IL1
Z(IL2,J) = Z¢IL2,J) + ZM¥Z(IL1,J)
4 CONTINUE

5 IL2

1}

L2 -1
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IF(IL2.1LE.0)GO TO 6
GO TO 3
6 CONTINUE

IL1 = IL1 - 1

IF(IL1.LT.IST)GO TO 7

GO TO 1

7 CONTINUE

RETURN

END

SUBROUTINE GNEXC

SUBROUTINE GNEXC(K,GA,TA3,TA,TA2,XKEP,XKFP, TE, TF, TYPEX)

DIMENSION GA(1),TA3(1),TA(1),TA2(1),XKEP(1) ,XKFP(1),TE(1),
*¥TF (1)

INTEGER TYPEX(1)

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2@s, Cv1,Cv2, CV3, CV4, EFDO, SIGMA, OMEGA,, TOL, P1, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12,Y21, Y22, C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5Q, C6Q, C7Q, TSDO, TFDO, TSRO, TFQO, QAXISX, DAXISX

COMPLEX Z1,22,Z3,Z4,7Z5,Z6,ZFWD,ZFB, ZEXC, ZONE

IF(TYPEX(K).EQ.4)GO TO

IF(TYPEX(K).LE.0)GO TO 1

ZONE = CMPLX(1.0,0.0)
R1 = GA(K)*¥(1.0 - SIGMA¥TA3(K))
Z1 = CMPLX (R1,GA (K) *OMEGA%*TA3(K) )
z2 = CMPLX (1.0 - SIGMA%*TA(K),OMEGA¥*TA(K))
Z3 = CMPLX(1.0 - SIGMA%*TA2(K) ,OMEGA%*TAZ2(K))
e = CMPLX (XKEP(K) - SIGMAXTE(K) ,OMEGAXTE(K))
Z5 = CMPLX (-SIGMAX¥XKFP (K) , OMEGA¥XKFP (K) )
Z6 = CMPLX(1.0 - SIGMA%TF (K) ,OMEGA*TF (K))
ZFWD = 21/ (Z2%Z3%Z4)
ZFB = 25/Z8
ZEXC = ZFWD/ (ZONE + ZFWD%ZFB)
REXC = REAL (ZEXC)
XEXC = ATMAG(ZEXC)
GO TO 2
1 REXC = 0.0
XEXC = 0.0



227

RETURN

END

SUBROUTINE CCC

SUBROUTINE CCC(NB, NG, IMAG,GB)
INTEGER IMAG(1),GB(1)

DO 11 - 1,NB
IMAG(I) =

1 CONTINUE
DO 2 I = 1,NG
J - GB(I)
IMAG(J) - I

2 CONTINUE
K = NG + 1
DO 5 I = 1,NB
IF(IMAG(I) .NE.0)GO TO 4
IMAG(I) = K
K = ¥4 A

4 CONTINUE

5 CONTINUE
RETURN
END

SUBROUTINE YCH

SUBROUTINE YCH(NB,PL,QL, YCHARG, YSHUNT, SB, EB, ST, ET,NL, NT, E,
*RT, XT, TAP, PHSF,RL, XL, TYPE)

INTEGER SB(1),EB(1),ST(1),ET(1),TYPE(1)

DIMENSION PL(1),QL(1),YSHUNT(1),RT(1),XT(1),TAP(1),RL(1),
*XL.(1),PHSF (1)

COMPLEX YCHARG(1),E(1),YLOAD,YY,ONE,PH

PI = 3.14159263
ONE = CMPLX(1.0,0.0)
DO1TI = 1,NB
A = CABS(E(I))
A = AkA
YLOAD = CMPLX (PL(I),-QL(I))/CMPLX(A,0.0)
YCHARG(I) = YCHARG(I) + YLOAD
IF(TYPE(I) .EQ. 3) YCHARG(I)=CMPLX(1.0,0.0)
1 CONTINUE

DO21I

1,NL



J
K
A

IF(TYPE(J) .NE. 3) YCHARG(J)
IF(TYPE(K) .NE. 3) YCHARG(K)

1}

SB(I)

EB(I)

YSHUNT(I)/2.0

YCHARG(J) + CMPLX(0.0,A)
YCHARG(K) + CMPLX(0.0,A)

CONTINUE

DO3I = 1,NT

PHSF(I) = PHSF(I)%P1/180.0

IF (ABS(TAP(I)).EQ.0.0)TAP(I)=1.0

J = ST(I)

K = ET(I)

A = (1.0/TAP(I) - 1.0)

B = A/TAP(I)

& 4 = CMPLX(1.0,0.0)/CMPLX(RT(I),XT(I))

IF(TYPE(J) .NE. 3) YCHARG(J) = YCHARG(J) + CMPLX(B,0.0)%YY
IF(TYPE(K) .NE. 3) YCHARG(K) = YCHARG(K) - CMPLX(A,0.0)%YY

N

SB(N)
EB(N)
RL(N)
XL(N)
CONTINUE
NN

PH

DO S L

IF(L.GT.NL)PH=

YY
I
J

IF(TYPE(I).NE. 3) YCHARG(I)
IF(TYPE(J) .NE. 3) YCHARG(J)

CONTINUE
CONTINUE
RETURN
END

SUBROUTINE GGG

NL + I
ST(D
ET(I)
RT(I)¥TAP(I)
XT(I)*TAP(I)

NL + NT

ONE

1,NN

CMPLX (COS (PHSF (L-NL) ) , SIN(PHSF (L-NL) ) )
CMPLX(1.0,0.0) /CMPLX(RL(L),XL(L))

SB(L)

EB(L)

YCHARG(I) + YY/(PH¥CONJG(PH))
YCHARG(J) + YY

SUBROUTINE GGG(K,GW,GX, BW, BX)
DIMENSION GW(1),GX(1),BW(1),BX(1)

228



229

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2as, CV1, Cv2, CV3, CV4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11, Y12, Y21, Y22, C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5Q, C6Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX

GW(K) = Y11
BW(K) = Yi2
BX(K) = Y21
GX(K) = Y22
RETURN

END

SUBROUTINE RIGH
SUBROUTINE RIGH(NB,NG, IDRIVE,Z,RH, WD)
COMPLEX Z(10,10),RH(1)

N = (NG + NB)*2

DO11I = 1L,N

RH(I) = CMPLX(0.0,0.0)

£l = IDRIVEX*2 - 1 + NB*2
I2 = I1LA A

RH(I1) = -Z(3, 5)%CMPLX (WD, 0.0)
RH(I2) = -Z2(4,5)%CMPLX(WD,0.0)
RETURN

END

SUBROUTINE SPEED
SUBROUTINE SPEED(Z,K,SPC)
COMPLEX Z(10,10),SPC(30,4)

SPC(K, 1) = -2(5,1)/2(5,5)
SPC(K, 2) = -2(5,2)/2(5,5)
SPC(K, 3) = -Z(5,3)/2(5,5)
SPC(K, 4) = -Z2(5,4)/2(5,5)
RETURN

END

SUBROUTINE TORQUE
SUBROUTINE TORQUE(TC,Z)
COMPLEX TC(1),Z(10,10)

TC(1) = Z(5,1)
TC(2) = Z(5,2)
TC(3) = Z(5,3)

TC(4) = 2(5,4)



TC(5)
RETURN
END
SUBROUTINE SPEED2

SUBROUTINE SPEED2 (SPC,SPD, EE,NB, NG, IDRIVE)
COMPLEX SPD(1),SPC(30,4),EE(1)

Z(5,5)

NB2 = NB*2

DOSI = 1,NG

IF(I.EQ.IDRIVE)GO TO 4

iy | = I¥2 -1

12 = I¥2

J1 = NBZ + I1

J2 = NB2 + I2

SPD(I) = SPC(I, 1)¥EE(I1) + SPC(I,2)%EE(I2) +
* SPC(I,3)%EE(J1) + SPC(I,4)%EE(J2)
4 CONTINUE
5 CONTINUE

RETURN

END

SUBROUTINE CHECK

SUBROUTINE CHECK (NG, SPD, SIGMA,OMEGA, WD, IDRIVE, HC, ALPHA, BETA,

*TXV, TXH, WK)
COMPLEX SPD(1)
DIMENSION HC(1)

SPD(IDRIVE) = CMPLX (WD, 0.0)

SUM1 = 0.0

SuM2 = 0.0

DO 31 = 1,NG

SUM1 = SUM1 + HC(I)*REAL(SPD(I))*AIMAG(SPD(I))

SUM2 = SUM2 + HC(I)*(REAL(SPD(I))*%k2 - AIMAG(SPD(I))¥%2)
3 CONTINUE

SUM1 = -SUM1%2.0

oT2 = ATANZ (SUM1, SUM2)

oT = 0T2/2.0

WK = 0.0

DO 41 = 1,NG

A = REAL (SPD(I) )%COS(OT)
B = ATMAG(SPD(I) )*SIN(OT)



221

WK

4 CONTINUE
T1 = WDk(OMEGA¥TXH - SIGMA¥TXV)/ (4.0%OMEGA%WK)
T2 = WD*(OMEGAXTXV + SIGMA¥TXH)/(2.0%WK)

WK + HC(I)¥(A - B)¥k2

ALPHA = SIGMA + T1

B2 = OMEGA%OMEGA - T2 - TI1¥T1
BETA = SQRT (B2)

RETURN

END

SUBROUTINE TT2

SUBROUTINE TT2(NB,TC, IDRIVE, EE, TXV, TXH, WD)
COMPLEX EE(1),TC(1),TT

I = IDRIVEX2 - 1
J = IDRIVE¥2
I1 = I + NB%2
Ji = J + NB¥2

TT = TC(1)¥EE(I) + TC(2)%EE(J) + TC(3)*EE(I1) +
+ TC(4)%EE(J1) + CMPLX(WD,0.0)*TC(5)

TXH = REAL(TT)
TXV = ATMAG(TT)
RETURN

END

SUBROUTINE ARM1

SUBROUTINE ARM1(NB,NL,NT, NG, SB, EB, ST, ET,RL, XS, RT, XT, TAP, PHSF,
*YCHARG, ASELF , AMUT, GW, BW, GX, BX,, LIST, NEXT, FAR, IMAG, GB, TYPE, LAST)
DIMENSION RL(1),XS(1),RT(1),TAP(1),GW(1),BW(1),

#GX (1) ,BX(1) ,PHSF (1)
INTEGER SB(1),EB(1),ST(1),ET(1),LIST(1),NEXT(1) ,FAR(1), IMAG(1),
*GB(1),TYPE(1) ,ENDA,ENDB

COMPLEX YCHARG(1),ASELF(1),AMUT(1),YY,PH,ONE

ONE = CMPLX(1.0,0.0)

NN = (NB + NG)*2

NB2 - NB*2

DO 2 N = 1,NB

LAST = LAST + 1

ENDA = LAST#2 - 1

ENDB = LAST*2

I = IMAG(N)



NODEA

NODEB =
ASELF (NODEA)
ASELF (NODEB)
NEXT (ENDA)
LIST (NODEA)
FAR(ENDA)
NEXT (ENDB)
LIST (NODEB)
FAR (ENDB)

A =
AMUT (ENDA)
AMUT (ENDB)
CONTINUE
DO 3I =
11 =
I2 =
ASELF (I1) =
ASELF (12) =
J1 =
J2 =
AMUT (J1) =
AMUT (J2) =
CONTINUE

PH =
DOSL

1]

Ix -1

T2

CMPLX (REAL (YCHARG(N)),0.0)
CMPLX (REAL (YCHARG(N)),0.0)
LIST(NODEA)

ENDA

NODEB

LIST (NODEB)

ENDB

NODEA

-AIMAG(YCHARG(N))

CMPLX (A,0.0)

-AMUT (ENDA)

1,NG

I¥2 - 1

k2

ASELF(I1) + GW(D)
ASELF(I2) + GX(I)
LIST(I1)

LIST(1I2)

AMUT(J1) + BW(I)
AMUT(J2) + BX(I)

ONE
1,NL + NT

IF(TYPE(SB(L)) .EQ.3.0R.TYPE(EB(L)) .EQ.3)GO TO 4

IF(L.GT.NL)PH=

“EEEEE e
]

CMPLX (COS (PHSF (L-NL) ) , SIN(PHSF (L-NL) ))
IMAG(SB(L))

IMAG(EB(L))
I¥2 - 1
I¥2

Jk2 - 1
J¥2

CMPLX(1.0,0.0)/CMPLX (RL(L),XS(L))
YY/CONJG(PH)

-REAL (YY)

-AIMAG(YY)
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BB

B

IF(L.GT.NL.AND.ABS(PHSF (L-NL) ) .GT.0.0)BB=

I1 & J1
LAST

ENDA

ENDB

NODEA
NODEB

NEXT (ENDA)
LIST(NODEA)
FAR(ENDA)
NEXT (ENDB)
LIST (NODEB)
FAR (ENDB)
AMUT (ENDA)
AMUT (ENDB)
I1 & J2
LAST

ENDA

ENDB

NODEA
NODEB

NEXT (ENDA)
LIST (NODEA)
FAR(ENDA)
NEXT (ENDB)
LIST (NODEB)
FAR (ENDB)
AMUT (ENDA)
AMUT (ENDB)
I2 & J1
LAST

ENDA

ENDB

NODEA
NODEB

NEXT (ENDA)
LIST (NODEA)

LAST + 1
LAST*2 - 1
LAST*2

I1

J1

LIST (NODEA)
ENDA

NODEB

LIST (NODEB)
ENDB

NODEA
CMPLX(G,0.0)
CMPLX(G,0.0)

LAST + 1
LASTH2 - 1
LAST*2

L% |

J2

LIST (NODEA)
ENDA

NODEB

LIST (NODEB)
ENDB

NODEA
CMPLX(-B,0.0)
CMPLX (BB, 0.0)

LAST + 1
LAST*2 - 1
LAST*2

I2

Ji

LIST (NODEA)
ENDA
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FAR(ENDA) =
NEXT(ENDB) =
LIST(NODEB) =
FAR(ENDB) =
AMUT(ENDA) =
AMUT(ENDB) =
I2 & J2

LAST =
ENDA =
ENDB =
NODEA =
NODEB =
NEXT(ENDA) =
LIST(NODEA) =
FAR(ENDA) E
NEXT(ENDB) =
LIST(NODEB) =
FAR(ENDB) =
AMUT (ENDA) =
AMUT(ENDB) =
CONTINUE
CONTINUE
RETURN

END

SUBROUTINE ARM2

NODEB

LIST (NODEB)
ENDB

NODEA
CMPLX(B,0.0)
CMPLX (-BB,0.0)

LAST + 1
LAST*2 - 1
LAST%2

I2

J2

LIST (NODEA)
ENDA

NODEB

LIST (NODEB)
ENDB

NODEA
CMPLX(G,0.0)
CMPLX(G,0.0)
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SUBROUTINE ARM2(K,NB,LIST,NEXT,FAR,ASELF,AMUT,GW,GX,BW,BX,
*LAST, Z)

INTEGER LIST(1),NEXT(1),FAR(1),ENDA,ENDB

DIMENSION GW(1),GX(1),BX(1),BW(1)

COMPLEX AMUT(1),ASELF(1),Z(10,10)

NB2 = NB*2

LAST = LAST + 1
ENDA E LAST*2 - 1
ENDB = LAST*2

NODEA = NBZ + K¥2 - 1
NODEB = K¥2 + NB2
ASELF (NODEA) = 2(3,3)

ASELF (NODEB) = Z(4,4)



NEXT (ENDA)
LIST (NODEA)
FAR(ENDA)
NEXT (ENDB)
LIST (NODEB)
FAR(ENDB)
AMUT (ENDA)
AMUT (ENDB)
I1

I2

J1

J2

I1&J1
LAST

ENDA

ENDB

NODEA
NODEB

NEXT (ENDA)
LIST (NODEA)
FAR(ENDA)
NEXT (ENDB)
LIST (NODEB)
FAR (ENDB)
AMUT (ENDA)
AMUT (ENDB)
I1 & J2
LAST

ENDA

ENDB

NODEA
NODEB

NEXT (ENDA)
LIST(NODEA)
FAR (ENDA)
NEXT (ENDB)
LIST (NODEB)
FAR(ENDB)

LIST(NODEA)
ENDA

NODEB

LIST (NODEB)
ENDB

NODEA
2(3,4)
2(4,3)

K¥2 - 1
K¥2

K¥2 - 1 + NB2

K¥2 + NB2

LAST + 1
LAST*2 - 1
LAST*2

I1

Ji

LIST (NODEA)
ENDA

NODEB

LIST (NODEB)
ENDB

NODEA

CMPLX (-GW(K),0.0)

Z(3,1)

LAST + 1
LAST*2 - 1
LAST*2

I1

J2

LIST (NODEA)
ENDA

NODEB
LIST(NODEB)
ENDB

NODEA
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AMUT(ENDA) = CMPLX(-BW(K),0,0)
AMUT(ENDB) = Z(4,1)

I2 & J1

LAST = LAST + 1
ENDA = LAST*2 - 1
ENDB = LAST*2
NODEA = I2

NODEB = J1
NEXT(ENDA) = LIST (NODEA)
LIST(NODEA) = ENDA
FAR(ENDA) = NODEB
NEXT(ENDB) = LIST (NODEB)
LIST(NODEB) = ENDB
FAR(ENDB) = NODEA
AMUT(ENDA) = CMPLX (-BX(K) ,0.0)
AMUT(ENDB) = 2(3,2)

I2 & J2

LAST = LAST + 1
ENDA = LAST*2 - 1
ENDB = LAST*2
NODEA = I2

NODEB = J2
NEXT(ENDA) = LIST (NODEA)
LIST(NODEA) = ENDA
FAR(ENDA) = NODEB
NEXT(ENDB) = LIST (NODEB)
LIST(NODEB) = ENDB
FAR(ENDB) = NODEA
AMUT(ENDA) = CMPLX (-GX(K) ,0.0)
AMUT(ENDB) = Z(4,2)
RETURN

END

SUBROUTINE ELIMIN

SUBROUTINE ELIMIN(CBUS, EBUS, YSELF, YMUT,LIST,NEXT,FAR, NBUS, LAST,
*NCONN)

COMPLEX CBUS(1),EBUS(1),YSELF(1),YMUT(1),YMULTI

INTEGER LIST(1),NEXT(1),FAR(1),NCONN(1),END1,END2,END3,END4,ENDS,
*ENDN, ENDM, ENDI , ENDJ
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DO1J = 1,NBUS
EBUS(J) = 0.0
CONTINUE
DO 41 = 1,NBUS
NCONN(I) = 1
IF(LIST(I).EQ.0)GO TO 3
ENDI = LIST(I)
CONTINUE
NCONN(I) = NCONN(I) + 1
IF (NEXT (ENDI) .EQ.0)GO TO 3
ENDI = NEXT (ENDI)
GO TO 2
CONTINUE

4 CONTINUE
CONTINUE
NMAX = 1000
NODEM = 0
DOT7TI = 1,NBUS

IF (NCONN(I).EQ.0)GO TO 6
IF((LIST(I).EQ.0).OR. (NCONN(I).GT.NMAX))GO TO 6

NMAX
NODEM
CONTINUE
CONTINUE

NCONN(I)
I

IF (NODEM.EQ.0)GO TO 14

END1

NODE1

L

I

J

NCONN (NODEM)

IF(I.EQ.END1)ENDJ
IF(J.EQ.END1)ENDJ

1

J
I

LIST (NODEM)
FAR(END1)
(END1 + 1)/2
I¥2 - 1

L¥2

0

IF (ABS(YMUT (ENDJ) ) .LE. 1.0E-7)GO TO 13

YMULTI

NCONN(NODE1)
CBUS(NODE1)
YSELF (NODE1)

-YMUT (ENDJ) / YSELF (NODEM)
NCONN(NODE1) - 1

CBUS(NODE1) + YMULTI*CBUS(NODEM)
YSELF (NODE1) + YMULTI*YMUT (END1)
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YMUT (ENDJ)
END2
9 NODE2

1}

0.0
LIST (NODEM)
FAR(END2)

IF (NODE2.EQ.NODE1)GO TO 12
IF (ABS(YMUT(END2) ) .LE.1.0E-7)GO TO 12

END3 = LIST(NODE1)
10 NODE3 = FAR(END3)
IF (NODE3.NE.NODE2)GO TO 11
YMUT(END3) = YMUT(END3) + YMULTI¥YMUT (END2)
GO TO 12
11 END3 = NEXT (END3)
IF(END3.NE.0)GO TO 10
LAST = LAST + 1
END4 = LAST#2 - 1
ENDS = LAST*2
NEXT(END4) = LIST (NODE2)
LIST(NODE2) = END4
FAR(END4) = NODE1
NEXT (END5) = LIST(NODE1)
LIST(NODE1l) = ENDS
FAR(ENDS) = NODE2
YMUT(ENDS) = YMULTI*YMUT (END2)
NCONN(NODE1) = NCONN(NODE1) + 1
NCONN(NODE2) = NCONN(NODE2) + 1
YMUT (END4) = 0.0
12 END2 = NEXT (END2)
IF(END2.NE.0)GO TO 9
13 END1 = NEXT (END1)
IF(END1.NE.0)GO TO 8
GO TO 5
14 CONTINUE
DO 16 I = 1,NBUS
IF ((LIST(I).EQ.0).OR. (CABS(YSELF(I)).LE.1.0E-7))GO TO 15
EBUS(D) = CBUS(I)/YSELF (1)
15 LIST(I) = 0
16 CONTINUE
RETURN

END
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C SUBROUTINE FIRST
SUBROUTINE FIRST(PI,P,PL,Q,QL, YSHUNT, VB, ANG, SBASE, E,

*NB, NL, FO, SIGMA, OMEGA)
DIMENSION P(1),PL(1),Q(1),QL(1),YSHUNT(1),VB(1),ANG(1)
COMPLEX E(1)

PI = 3.141592653

DO 1J = 1,NB

ANG(J) = ANG(J)*P1/180.0
A = VB(J)%COS(ANG(J) )
B - VB(J)*SIN(ANG(J) )
E(J) = CMPLX (A, B)

P(J) = P(J) /SBASE

PL(J) = PL(J) /SBASE

QD) = Q(J) /SBASE
QL) - QL(J) /SBASE

1 CONTINUE
DO 2 I = 1,NL
YSHUNT(I) = YSHUNT (1) /SBASE

2 CONTINUE
SIGMA = 0.0
OMEGA = PI#FO¥2.0
RETURN
END

C SUBROUTINE GXPSS

SUBROUTINE GXPSS(K, IPSS,XG1,XT1,XT3,XT4,XT5,XT6,XT7,XT8,
*TR, VL1, VL2)

DIMENSION XG1(1),XT1(1),XT3(1),XT4(1),XT5(1),XT6(1),XT7(1),
*XT8(1),TR(1),VL1(1),VL2(1)

INTEGER IPSS(1)

COMPLEX ZT1,ZT3,ZT4,ZT5,ZT6,ZI7,ZT8,ZTR,ZPSS

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1QS, C2DS,
*C2es, Cv1,Cv2,Cv3, CV4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12,Y21,Y22,C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4q, C5Q, C6Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXISX
IF(IPSS(K).NE.0)GO TO 1

RPSS = 0.0

XPSS = 0.0

GO TO 2




1 CONTINUE
ZT1 = CMPLX (XG1(K),0.0)
ZT1 = ZT1/CMPLX (1.0-SIGMA%XT1(K) ,OMEGA*XT1(K))
ZT3 = CMPLX (1.0-SIGMA¥XT3(K) ,OMEGA¥XT3(K) )
ZT4 = CMPLX (1.0-SIGMA%XT4 (K) ,OMEGA%*XT4 (K))
ZT5 = CMPLX (1.0-SIGMA*¥XT5 (K) , OMEGA%XTS (K) )
ZT6 = CMPLX (-SIGMA*XTS6 (K) , OMEGA%XT6 (K) )
IF(XT6(K).LE.0.0)ZT6 = CMPLX(1.0,0.0)
217 = CMPLX (1.0-SIGMA%XT7 (K) , OMEGA¥XT7 (K) )
ZT8 = CMPLX (1.0-SIGMA%XT8 (K) , OMEGA¥XT8 (K) )
ZPSS = ZT1¥ZTE*ZTT*ZT8/ (ZTIKZTAKZTS5)
ZTR = CMPLX (1.0-SIGMA¥TR(K) , OMEGA¥TR(K) )
ZPSS = ZTR¥ZPSS
RPSS = REAL(ZPSS)
XPSS = AIMAG(ZPSS)

2 CONTINUE
RETURN
END

SUBROUTINE GXGOV

SUBROUTINE GXGOV(K, IGov,G1,G2,G3,G4,T1,T2,T3,T4,T5,T6)

INTEGER IGOV(1)

DIMENSION G1(1),G2(1),G3(1),G4(1),T1(1),T2(1),T3(1),T4(1),TS(1),
*T6(1)

COMPLEX Z1,Z2,Z3,Z4,Z5,Z6,ZC,ZHP

COMMON /CX4/REXC, XEXC, RGOV, XGOV, RPSS, XPSS, FREQCY, C1DS, C1@QS, C2DS,
*C2@s,Cv1,Cv2,Cv3,Cv4, EFDO, SIGMA, OMEGA, TOL, PI, WD, FMIN, FINC, FO,
*SBASE, Y11,Y12,Y21,Y22,C1D, C2D, C3D, C4D, C5D, C6D, C7D, C1Q, C2Q, C3Q,
*C4Q, C5@, C6Q, C7Q, TSDO, TFDO, TSQO, TFQO, QAXISX, DAXTSX

IF(IGOV(K).NE.0)GO TO 1

RGOV = 0.0
XGOV = 0.0
GO TO 2
1 CONTINUE
Z1 = CMPLX (1.0-SIGMA%T1 (K) ,OMEGA*T1(K))
R2 = G1(K)*(1.0-SIGMA*T2(K))
z2 = CMPLX (R2,G1 (K) *T2 (K) *OMEGA)
Z3 = CMPLX (1.0-SIGMA%T3(K) ,OMEGA*T3 (K))

Z1 = CMPLX (1.0-SIGMA%T4 (K) ,OMEGA%T4 (K) )
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Z8
ZC

RGOV
XGov
2 CONTINUE

CMPLX (1.0=-SIGMATS (K) , OMEGA¥TS (K))
CMPLX (1.0-SIGMA%T6 (K) , OMEGA¥T6 (K) )
Z2/ (Z1KZ3%Z4)

CMPLX(1.0-G3(K),0.0)

1.0 -G4(K)

ZHP+CMPLX (G3(K)*A,0.0) /Z6
ZHP*CMPLX (G2(K),0.0) /Z5

ZHP+CMPLX (1.0-G2(K),0.0)

ZHP*ZC

REAL (ZHP)

AIMAG(ZHP)
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