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C 	SUBROUTINE; TO CALCULATE AVR PARAMETERS 
SUBROUTINEAVRPMS(I) 
Cati 1ON/JiLOCK9/VC, VD, V F;, D 1, D2, L)3, D4 

COMMOfl/HCOCK8/TF'1 N, NSTEP, NTYP1 

COMMOtf/C LOCK1/TIME,TSTt;P 

COMMON/RLCtCJ 2/ v1(3u),Vb(3O),u6(3v),VRREF(30),VrpM,AX(3O) 

1 ,VKMItU(3U) E VE(30),T1(30),'T2(3Q).T5(30),VFtAX(30) 
2 ,VFM11(3U) 

COi MOr /BLOCK3/ p'LUG(3o).t7UT(3O),5AVFi(3O) 

COMMUS1/fILOCK4/DELREF(3O),CIFR1 F (30),CiGREF(30),DhbACT(30), 

• 1 CIEACT(30),C:I(,ACT(3N) 

G0a1Mt jMl/BLOCKS/ALMMAX(3O),ALMIN(3U),T3(30),'T4(30),AK1(3O),AK2C3Q) 

1 ,PwACT(3n) 
• COMMOta/L3LOCK7/()IP (30) , uE1` (40) , YT1 C JO) 

COMMOfl/BLOCK6 /TIMEN(3U),TNl(10,30),TN2(i0,:O),Vrv1(1(,30), 
1 VN5(its,3Q),Vr76C10,30),T.$M,I'N3(1O,30),TN4Cl0,3O),AKi31(1O,3Q) 
2 ,AKI42C10,30) 

I1 

CALL READ (I)  
r ~ 	 DO 113 J:1,20 

TiMEri(J)=O.O 
113 	CONTINUE 

T SM=0.0 

TYPE 112 

112 	FURMAT(3X,'5UBROUTIi4E FOR CAF,cuLATLNG AVR PAR.AMETERS') , 
DO 10 J=1,20 
T1(I)=T1(I)+.5 

k 	 T1ME;=o.o 
TNl(I,J)=T1CI) 

111 	CALL INPUT(l) 

CALL AVRI (I) 
IF('TIME.GF.TFIN)GO TO 10 

C 	PERFORM INTEGRATION STEP 
CALL INT(I) 
TIME=NSTFP*TSTEP 
NSTf P=NSTEP+1 
11TY'FPt =NTXPE+l 

C 	CHECK FOR NEW NETwOHK CUNL)ITIONS 
IE((VkMAX(I)-VF(I)).GT.1F-03)GO TO 111 
TIMEN(J)=TIPIE 
T l(I,J3 T1(I) 

110 	TYPE.5t)1,TICdF:N(J),VF(I),V}1(I,J) ,T2(I),Vl(1),V5(I),V6(f) 
501  



I 
2 

10 

3 

I 15 

61 

213 

17 

222 

r~k . 
C 

C 

120 

502 
t 
	

1 

4 
	2 

20 

.(2(-I)=`►F$.4,X,/,2Xr'U1 (.1)='r~"~.tl►X,'U5(I)=' r P~i.4,i(► `~b(T)~. 

,F8.4/I) 

CONTINUE 
T53=TIMEHCl) 
DC) 15 J=1,20 
IF(TIMEN(J)-TSM}3,3 ►15 
TSM~.TIMFN(J) 
K=e1 

CONTINUE 

TYPE:61,K,T:1MEN(K),TN1(YK) 
'UR;4AT(3X r 'K-`' r IS r X ► "TIMEr!(K)x'rF"8•TX r 'TNI(I r K)=',F .4//) 
CAbb READ(I) 
DO 213 J1,20 
TIMEN(J)=L.0 
COt1TIEiUE 

TSM=0.0 
TYPE17,T"11 (i,K) 
f (Rf4ATGOX,'TNI (I,K)=',E'1u.4/) 
T1(I)=TNI(I,K) 

T2(I)-t?.0 
DO 20 J:1,20 
T2(I)=T2(I)+.03 
TIME= 0.O 
TM2(I,,l)T2(I) 
CALL INPUT(I) 
CALL AVRI(I) 
IF (TIME.C,E.'TFZN)GU TO 20 
P gRFOR;M INTEGRATION STEP 
CALL4 INT(I) 
TIA4k; :WSTTCP*TSTEP 
NSTEP=FJSTEP+1 
NTYPF 14TXPE+j 
CHECK FOR NEW NETWORK CuNPITIUN 

Ir ((VFMAX(I)-UF(I)).GT„1E.•(f3)cO TO 222 
TN2(I,J): T2(I) 
TIMEN(J) :TIME 

TYPES02pTIMF,i (J),VF(I),T1(I),TN2(z►J),V1(I),V5(1),Vb(1) 
FORMAT(IX,'TIMEN(U)=',FU.4,X,'VF'(I)=',F8.4 r X,'T1 (i)=',FS.4,X, 
'Ti'?2(Z r J)=' r ~'$.4► X,/r2Xr'~1 (IJ=`►(''$.4rXr'V5(I)='r1"'$.4►Xr'V6(1J=` 
,F8.4//)  

CONTINUE 

TSM=TIHFN (1) 
DO 115 X7=1, 2C 
IF(TIMFM(U)-TStl)13. 13,115 
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x5. 

36... 
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L0. 
1.1= 

l2 

14 

is 

16: 

17' 

18 

19 

20 

21 

22 

23 

24 ,. 

25 

27 

28 °... 

29 

30 

31: 

13 	T'SM=TIMEN(J) 

KK=J 

115  CONTINUE 

TYPE62,KK,TIMEN(KK),TN2(I,KK) 

62 	'ORMAT(3X,'KK=',IS,X,'TIMEN(KK)='pF8.4,X,'TC2(I,KK)=',, F'8.4//) 

CALL READ(I) 
DO 313 J- i , 20 
TIME (J)=0.0 

313  CONTINUE 

TSM=0. o 
TYPE27,TN2(I,KK) 

27 	P'ORMAT(1CX,'TN2(I,KK)=',F"10.4/) 
Ti(I)=Tr1(I.K) 
T2(I)=Tfl2(T,KK) 

VI(I)=-20Q. 

DO 30 J=1,9 

V1(I)=V1(I)+2O. 

TIME-O.0 
Vvi(I,J)V1(I) 

333 	CALL ItPUT(I) 
CALL AVR1(I) 

IF'(TIME.GE.TF'IN)GC? TO :O 
C 	PERFORM INTEGRATI[UN STEP 

CALL INT(I) 

TIME=NSTEP*TSTEP 
NSTEP=NST ,P+1 
N TYPE =NTYPE+1 

C 	CHECK F'OR NE NETWORK CUNUITIUNS 
IF((VF'MAX(1)-VF(I)).GT.1E-03)(0 TO 333 

TIMEN(J)=TIME 

VN1(I,J)=V1(I) 

130  TYPE503,TIMEN(J),VF(I),T1(I),T2CI),VN1(I,J) ,V5(,L),Vb(i) 

503  
1 	'T2(I)=',F'$.4,X,/,2X,'Vi4lLl,J)=',E'9.3,X,'V.̀ (I)=',F8.4,X,'V6(I) ..' 

2 ,F'A.4//) 

30 	CONTINUE 
TSM=TIMRV(1) 

Dn 215 3:j,9 
IF'(TIMEN(J)•TSM)23,23 

23 	TSM=TIMEN(J) 
LL= 3 

215 	CONTINUE 
TYPE63,r LL,TIMEN(LL),VN1 (I,Z.aL) 

c~ 	cr1a:4A1'r'lv 'r.L-' T' v_•TtMFAri.1.1,'.F`N_r~_X.~VP11('F.Lt 1~'.E'y.3//) 



CALL READ(l) 

00 413 J1,20 

TIME N (J) U • 0 

CONTINUE 

TSMO.0 

T SM 0 • 0 

TYPE37,VN1CI,LL) 

FORMAT(1OX,'VN1(X,LL)',10.4/) 

T1(fl=TN1 (I,K) 

T2(I)=TN2(I,KK) 

VI (I)=VNI (I,LL) 
VS(I)0.0 
DO 40 J1,20 
V5(I)V5(I)+.02 
TIME0,0 

VN5(I ,J)V5(I) 

CALL INPUT(I) 

CALL AVR1(I) 

IF'(TflIE.GE.TFIN)GO TO 40 

PERFORM INTEGRATION STEP 

CALL INT(I) 

TIM STEP*TSTE 

Ii ST F P N STE P+ 

NTYPE=NTYPE+3 

CHECK FOR NEW NETWORK CUiPITIONS 

IF((VFWAX(I)-VF(I)),GT.1E03)ciO 10444 
VN5(1,J)=VS(I) 

TIMEN(Lfl:TIME 

TYPE504,TIMEN(43),VF(I),T1(.I),T2U),V1(I),VN5CI,J) ,V6(i) 

CONTINUE 

TSMTIMEN(1) 

DO 315 J1,20 

IF(IIMEN(J)—TSM)93, 93r J15  

TSTIEN(J) 

MMJ 

CONTINUE 

TYPE64,MM,TIMEN(MM),VNS(I MM) 

CALL READ(I) 

DO 513 J1,20 

TIME C 3) = C) - U 

413 

37 

T 	444 

C 

C 

140 

504 

1 

2 

40 

93 

315 

64 



513 CONTINU 

TYPE 47,VN5(I,MM) 

47 FOkMAT(1)X,'VN5(I,M:M)=',F1O.4/) 

Ti (1)=TN1(z,K) 
T 2 (I) 	T N 2 (1 , K I') 

V1(I)=VtlI (I,Ll.L) 
V5(I)=V5(1,M?1) 

V6(I)=(I.'1 
• DO 50 J=1,20 

Vb(I)=Vb(za+5, 

TIM-A.4 
VP16(I r k))=V6CI) 

• 555 CALL 1fPUT(I) 
CALL, 	AVRI(I) 
IF(TIME.GE.TEIN)GU TO 50 

rt C PERFORM INT~.GRATION STEP 
CALL INT(I) 

TIM E=NCTFF*TSTEP 

145TEP=M5TFPt 1 
• ?'TYPE=NTyPE+i 

C CHECK FOR NE 	NETWORK CUNDITIONS 
I 	((YF7 AX(I) -VF(I)).(T,IE- 03)GO 	rlu 	555 

• VN6(I,J)=V6(I) 
TIMEN(J)=TIME 

150 TYPE505,TIME:N(J),VF(I), I(I),T2(I),V1CI),V5CI),VNb(i,d) 
505 FORMAT(1X,'1IMEN(MI)=',F8.4,X,'V(I)='rF8.4,X,'T1(L)=',E3,4,X, 

1 'T2(I)=',F8.4,X,/,2X,wV1(I)='rF8.4►Xi'VSC])=',`E.4,X,'VN6(ltj)=• 

2 ,F8.4//) 

50 CONTINUE 
TSM=TIMEN (1) 

• DO 415 J=1 r 20 

IF(TIMEN(J)-TSM)43,  43,415 

43 'ISM=TIMEN(,1) 
Nr =J 

415 CONTINUE 
TYPE65,NN,TIMEN(NN),VN6(1,NN) 

65 FORMAT(3X,'NNE.',I5,X,'TIMEN(NI)=',F8.4,Xt'VN5(I,NN)=',Fd.4//) 
Vb(I)=VN6(I,NN) 
TYPE57,V,N6(i,NN) 

57 FOR:MAT(1OX,'VN6(I,NN)',FiO.4/) 
' 	` RETURN 

END 

+ i . • • • • i • w w . ♦ w • • .. ♦ , , • ♦ 	s . • s w . i . • • i • i . • • . •..  •s•.i• • . • i • s • • • • . i s i • . 
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1 

2 

• C 

5 

• 	591 

• 592 

C 

C 

1 

1 

593 

i 
2 

1 

C 

1 

1 

594 

CO^" iON/13LUCK1/TIME,TST  P 

CO,1MON/f3LOCK9/VC, VD•, VE,1)1 , 02, [)3, 04 

COMMO!/ELUCK2/ V1(3O),Vt(3O)r v6(3O),vP?EF(3[}),VRl'AX(3O) 

,VRtiI N(30),V.F'(30),T1(30),'T2(3U),T5(30),VFMAX(30) 

,VFM1N(3C) 

COMMON/f3LOCK3/ PlLUG(3Q),OUT(30),SAVL(30) 

COMEION/BLOCK41/DELREF'(30),CIFREF(3C3),CIGREE'(30),i)E!rACT(3t) 

CIFACT (3Q) , CIGACT (3f0 ) 

COMMOIJ/B1 OCKS/ALMAX(3o),AL#MIN(30),13C30),T4(30) ► AK1 (30),AK2(30) 

,P ACT(3O) 

COMMO /BLDCK7/DIP(30),VT(30) VTCCJO) 

COMMON/iGOCK8/TF IN,NSTFY,NNTYP 

OPEN(UNIT=1,DEVICE='DSK',FILE='L)KC4.t)AT') 

I=1 

CLEAR INTEGRATOR ARRAYS 

DO 5 1 1,30 

PLUG(I)0.p  

CUT(I)=O.0 

SAVE(I)=0.0 

Ct0NNT1 UE 

TIME = O , 0 

NSTEP=0 

N'TYPE=0 

READ (1,*) TSTEP,'TTYPF 

TYPE 591,TSTEP,TTYPE 

FORMAT(IX, 'TIME STEP 'rT20,F6.3/i,X,'TYFE  lNTERVAL=',TZQ,Fb..3) 

TYPE 592 

FORMAT(' EXCITATION SYSTEM PARAMETERS ) 

READ EXCITATION SYSTEM PARAMETERS 

READ AVR PARAMETERS 

RKAD(1,*) V1(I)r V5(X),V6(1),VRCF(13,VRMAXCI)r VF?!1i (T) 

,VF(I),VT1(I),,T1(I),'1'2(i),T55(1) r V 'MAX(I),VE'MMIM(i) 

TYPE 593,V1(I),V5CI)r Vb(I),VREF(I),VR{MAX(I),VRMi:,N(I),VF(I),VT1( 

I),T1C.1),0'2(I) t T5(I) r'YF'MAX(I),VFMIN(I) 

F[3RNOYC3X,'V1CI)','3.4,1X,V5(1)r,F'8.4r 2X,'Vb(I)=,F.4r2X 

,'VREF(I)'rF8,4,/,2X,'VRMAX(x)'rF'8.4r2X,'V MINI)=-rF8.4r 2Xr  

,F8.4,/,X,` 5(x)=', 8.4,Xr'VFMAX),F8, 4,X,'V'MIN(I)'F.4/) 

READ LIMITER PARAMETERS 

READ (j,*),DELREE'CI),C1FR ;F(I),CIGREF(I),i)ELACT(I),CIFACT(I), 

C1GACT(1) 

TYPE594,DELREF(I),C1FREF (i),CIGREN (I) r DELACT(I),CiFACT(i), 

CIGACT(I) 

FORMAT(2X,'DE'LREF(I).;',Ft3.4,2X,'CIFREE' (I)=',F$.4,2Xr'C1GKEF(I)=', 



a5 1  Fd.4,/r 2X,'DEbACT(i)='tFB.4r2Xr'ClFACT(I)=',F8,4,2Xr'ClGACT(I)=' 

1 	, 	 8.4/ ) 

~7 READ  (1,*),ALriAX(T),ALM1N(I),'I3(I),T4(I),AK1(I),A&2(1),PWACT(1) 

SR TYPE 	595,AID"1AX(I),ALMIN(I),T3(I),'T4(1),AK1(i),AK2(I),F 	ACT(1) 

i9- 595 FORMAT(2X,'AKP4AX(1)',F8,4,2X,'ALM1N(I)= I rk'8.4,2X,'T3(11= ? ,F~,4,/ 

70 1  ,2X,'14(1)=',FB.4,2X,'AK1~I)=',  8.4,2X,'AK2(I)=',F8.4,/, 

71 1  2X,.'PWACT(U)=',x'0.4//) 

72 C READ  (I,*),  IAVR(I) 

73, READ(1,*),TFIN,TIi= 
74 READ(1,*)r DIP(I) 

75. R 'AU(1,*),VC,VD,VE,DI,D2,1U3,U4 
76 TYP1 	59E3,VC,VD,VE,D1,D2,D 	,D4 
77. 598 FORMAT(2X,'VC=',F$.4,2Xt'VD='►F8.~4,2X,'VE=',1'8.4,2X t 'i?1,»' f F8,4o/ 
7R-. 

79 TYPE596,TFINr TIME 

0 596 FuRMAT(iOX,'TFIN=' '1O.4,10X,'TIME='F'1O.4) 
81 TYPE597,DIP(I) 
82 597 FORMAT(1OX,'DIP(I)`—'F10.4) 

83:` RETURN 

844 END 
S C, .. , .. , .. IF ... a . w a .... f f . * . f . 1 I . r • ..... s I s ... M s 11 .1... p R • • s l • e . • • t a • 
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SUBROUTINE TO CALCULATE SLIP STAB PARAMETERS 

SI]F+ROUTINE SSPMSS(I) 

cor=Mfl V/ALnCK9/VC, VO, VE, 01, 02, 03, 04 
COMMON/BsLfi'K6 /T:IME(30),TN1(1O,30),TN2(10,30),VN1(10,3O), 

I 	VN5(1),30),VNN6(10,30),TSM,TU3(X0,30),TrN4(1O,30),AKN1(1o,30) 

2 	,AKPN2(lO r 3O) 

COMM0r;/T(,OCK1 /TIMF,TSTFP 
COMMON/BL,OCt;2/ V1(3O),V5(34),V6(3O),VREF(30)►VRMAX(30) 

t, 	,VRMIR(30),VF(30).Ti(30),T2(30),T5(30),VFMAX(30) 
2 	, VFMIN (30) 

COMMni1/Rr,OGK3/ PLUG(30),OiJT(30),SAVF:(30) 

COMMMON/BLQCK4/I)EL(30),CIEF(30),CIGREF(30),PELACTC3O), 

1 CIFACT(36),CJGACT(30) 

COI1IMON/ELI,OCK5/AloMAX(3rlALMIS (,3 ),T3(3t ),TBGc),AKl.(30),AK2(30) 
I 	,PACT(30) 

cnMOM/,i ,nCK7/fIP(3O),VT(3 +),VT1(3O) 
coMt7Pi/ LociC(/ "f I( ,iNST :P, NTYPE 

t=t 

CALL READ(I) 

DO 113 J=1,1.0 
TIME N ('J)=o.{1 

113 	CONT IU, 

TS t4: 0.0 
TYPE 19 

1.9 
	

FORMAT(SoiX, ' RESPUNSE TO CHA?4GE IN .A3(I)' //) 

1 3 (I) =O . {) 

DO 10 J=1 , 10 

T3(I)=T3(I)+.15 

T:(F4E X7„0 

111 	CALI. SS1NP(I) 

CALL VTINP(I) 

CALL AVR3(T) 

IF(fi,V'E.GE,TFLf)fD TO 10 
C 	PERFORM INTEGRATION STEP 

CALL INT(I) 

TIME =NSTFP*T,STEP 

NSTLP=NSTE P4 1. 

NTYPr =NTYPF+1. 
IF((VFMAX(T).VF(z)).GT.1E-fl3)Gt TO III 
TXMEN(J)TI1iE  
T3(I,J)T3(I) 

110 110 	TXPE5OI,TIMF~?(j) , VF(I),TN3(I,U) r T4(J),AK1(I),AK2(I) 
5o1 	FOR i"AT(3X,'TIMEN(J)=',FR.4,5X,'VF(1)=!,F8.4,5X,'TN3(I,J)=',x'8.4,/ 

1 	.5X, IT.4(1)=',FP.4,5X, I AKI(D='fFR g.4 0 5Xr IAY;2(1={,F8.4//) 



to 	CONTIn~u,E; 

TSM=TDIEN U) 

DO 15 J1,10 
IF(TIMFN(J)-TSM)3,3,15 

3 	TSM=TIt1EPI(J) 

K =J 

15 	CO NTIN(i 
TYPE61, ,TIMFE CK),TEJ3(I,K) 

61 	FCORMAT(3Y,'K=',I4,5X,'T1FEI(K)=' ►F13 ,4,5X,'T i3CI,K)=',F8.4//) 
CALL REAF) (I ) 
TYPE 199 

199 	FOPMRT(1OX,'RrSPONSE TO CHANCE IN T4(X)!//) 
DCi 213 J 1,1C 
TIMEN(J) - r.c 

213  CONTINUE, 

TS  :0,t0 
T3(I)=TN3U,K) 
TYPE57,TN3(I,K) 

57 	FORt!AT(1OX,'TNN{3(I,K)=', '10.4/) 
T4(I)-0.0 

T4CI)=T4(I)+.75 

TIM ;=0 .Co 
222 	CALL S1NP(I ) 

CALF, VTIMP(I) 
CALL AVR3(I) 
IF(TIMF.GE.TFI\i)G0 TO 20 

C 	PERFORM INTEGRATION STEP 
CALL INT(I) 

TIME=NS'TEP*T; TFP 
N5TEP=NSTEP+.1, 
N TYPE =N3'YPE+1 

C 	CHECK FOR P!EW NETWO}?K CONDITIONS 
IFC(VFMAX(I)-VF(?)).GT.IE-O3)t,C) TO 222 
TIMEN1(kJ)=TIMF 
TV4(I,J)=T4(7) 

120 	TYPF502,TIMF:N(J),Vr (I),TP3(I),TN4C , J) 	,AKlCI),AK2(t) 
502 	FORVAT(3X►'TlMFt4 (J)=' r FB.',5X, 1 VF'(I)=I I P8.4,5X r 'T3(I)=',F8.4 r / 

1 ,5X,'TN4(1,J)=',F8.4,5X,1 AK1(I)=' O FH,4,5X,'AK2(1)='$F8.4//) 

• 20 	CO TIiuu7 ; 

TSn,TI1 ENC1) 
PC) 115 Jzl, 1r; 

IF'(TI"~F;~(~;~)•TSi )13,13,115 
13 	TSC'=TIVE (j) 



K I 

115 	COPTINUE 
TYPF;62,KK,TIMEN(KK),TN 4 (1,KK) 

62 	FCRt'AT(3X,'KK=',14,5X,'Tx11 F'N(KK)=',F'R.4,5x, , TN4(1,KK)=',F'6.4//) 
TYPE 1S9 

189 	FORMAT(10X ► 'PF.5PCNSF TO CHANGE IN AKA.(I)'//) 
CALL READ(I) 

DO 313 J= ).,!.) 
TIMEN(J)c#"i„~ 

313 	CONTIMJE 
TSt4 0. G 

.3(I)=T13(I,K) 
T4(I)=TN4(I,KK) 
TYPE67,TN4(z,KK) 

67 	FORMAT(10X,'TN4(I,KK)=',Fi.0.4/) 
AK1(I)=O.0 
GO 30 J=1,10 

AK1(I)=AK1(I)*.1 

TIME:= 0.0 
333 	CALL S }INPCI) 

CALL VTINNP(I) 

CALL AVR3(I) 

IF(TIMF,GE.TFIN)Gfl TO 30 

C 	PERFORM I iTF,GRATION STEP 
CALL INTCI) 

TIME;=N,STEP*T5TF P 
NSTEP=NSTEP4 J. 
NT? F°F= NT? PF±i 
CHECK FOR NEW NORK CONDITIONS 
IF((VF'~ AX(I)-VF (I) ).GT.1E-03)f;Q TO 333 
AKN1(I,J)zAK1(I) 

CI1 EN(J)=Tx';E 
130 	TYPE503,TIMEN(,J),VF(Y,),T3(I) r T4(1) f AKIt1(I,)),AK2(l) 
503 	FORMAT(3X,'TTt•;FN(J)=',FB.4,5X,'VF(I)=',F8.4,5X,'T3(I)=',FR.4,/ 

1 ,5X,'T4(I)=I,FA,4,5X.'AKNj(I,J)=',P'8.4,5X,'AK2(1)~•',F8.4//) 

30 	CONTXN[JE 

TSP,=TI MEN( 1) 

DO 215 J=1,10 
IFCTI EN(J)-TSG•)23,23,2i5 

23 	TSi TlMEN(j) 

215 	CONTINUE 
TYPE- 63„Lt,,TIN,EN (C,L),AKNI (Z,i,L) 

63 	FC~R~'AT(3X,'I,L'-',I4,5X,'TI ,F:l:(Li4)='rF'P,.~k,5?C►'AKtv1(I,IjL)=',FH.4//j 



TYPE 179 

179 	FCRAAT(1CX,'RF:SPur-;;E TO CHANGE IN AP:2(I)'//) 

CALL READ (I) 

CO 413 J= ., 10 

TIMFN(J)=G.0 
413 	C0P'T1,N1)E 

TSM=O,O 

T 3(I)=1w3(I,K) 
T4(I)=7'f4(T,KK) 

AKI(I)=AKNI(T,T,J0 
TYPF77 ► AKN'1(I,tL) 

77 	FC)Ftt'AT(1OX,!AKT!I(I,LJt)=',F1O.4/) 

A K 2 (1)=0 .0 

DO 40 0=1,1G 

AK2(Z)=AK (I)+2.5 

TIME O. i 
444 	CAUL, SSIf~P(I) 

CALL VTINP(I) 
CALL A V R 3 (I ) 

IF(TIPE.GE • TFUV)CO TO 46 
C 	PERFORM INTEGRATION STEP 

CALL INT(.I) 

TIME-NS'TEP*T T FP 
f' STEP-N ST  P+1 
t TYPE =NTYPF+i 

C 	CHECK FOR NEW NETI&OR CONDITIONS 
IF((VFMAX(I)—vF(J)).GT.IF:-03)GO TO 444 
AK.N2.(I,J)-AK2(.I) 

~4(} 	TYPF:504,TITIE I(,)),vF(I)►T3(I),T4(X),AK1(X),AKfN2(I,J) 
504 	FOI(t AT(3X,'TlIIFt;(J)=',F8.4 e 5X,'VF(I)`'rFH.4,5X, I T3(Z)= , ► FB.4,/ 

1 

TIMEN (J) z'TIM,E, 
40 	CnrNTIrMUF 

TSM=TI EN (1) 
DO 315 tl=I , 1fl 
1FTIMENCJ)-TSr.)93,.t5,315  

93 	TSN T] J1EN ( 4)) 
kM=,I 

31.5 	C'C~t•I7:(~J[IF: 
TYPE64,MM,TI? EN() ► AKN2(T,MM) 

64 	FORMAT(3X,'M,14,5X,'TInEN(MM)=',F8.4,5X, ~AKN2(1 NliM)=I,F8.4//) 
T3(J)=T►v3(I,K) 

T4(T)=Tft4(I,KK) 

AP-I(I)=AKE31(i,r 1) 



AK2(I)=ANt,2(I,MP) 

TYPED ,AKr2(I,MP) 

88 	Fnp1-AT(1oX,'AKtn2(I,MM)=',r1o.4/) 
RETURN 

ENI) 

C• • • • . • + .. ........  . ? 0 • • • • • • • • • • * • . s ♦ .. • . • • • • • e . • • • • • • • • * • • • • 6 • . • * ♦• 

SUIWOUTINE DFI,,ji•iP (.X ) 

COMMON/MLOCK9/VC, VI?, VE, Dt , D2, n3, D4 
COMMn N/FLOCK 1 /TIr E, TSTEP 
CO .:N/RLOCK4/PELRFF(30),CIFRFF(30),CIGREF(30),DELACT(30), 

1 CIFACT(30),CIGACT(30) 
comil )t;/bLncK7/TRIP(3U),VT(3Q),VTI(30) 

IF(TIMF-.02 )1 , 1 , 2 

) 	DELACT(I)-v1} 
GO TO 5 

2 	DELACT(I)=VD-nI#51N(6.28*(TIM :—.02)) 
RETURN 

END 

C • • • • US. * • • • • • • • .. • • • e • • 0 • • • • . e • • e .. ♦ • • • • .. • . ♦ ♦ ♦ * • • • • • • • • • • • e • • • 4 • F 

SUBROUTINE. CLI1+P (x ) 

COMMON/F MILOCK9/VC, JD,VF:,D1,D2,R3,D4 
CCtt1oN/RI tCK 1 / `P4 F, T3TFP 

CD ON/RIafCK4/IELREF(30),CIFREF(3o),CICREF(30),DE1 ACT(30) 
). CIFACT(30),CIGA^T(30) 

IF(TlV.E-.2)1,1,2 
i CIGACT(I)=vC 

GO 'To 3 

2 	C1GACT(I)=VE-D2 
~3 	RETURN 

EPNP 

C . • • • • • ♦ . • • . ♦ • . • • • • • . • 10 • • • • ♦ • . • . . • • • .. • ♦ • . s 5454455400 • • e e • • ♦ . • a  

SUBROUTINE FCLIiJP (I ) 
COMMA"f/E~LOCK9/VC, VP, VE ► Di, P2,D3,G4 
CO}1MON/AILfCKI /TIME ,TSTEP 

CDtMfIr/SI,fCK4/pEr E'(3Q),CIFREF(3o),CIGREF(3o),DEGACT(3o), 
1 CIFiCT(3C),CICACT(3 ) - - 

IF (~CI*IF,-.C5)1,1,2 
1 	CIFACT(I)=VE 

GO TO 5 
2 	CIFACT(I)-V:-D3 
5 	RF:TURM 

E'iD 

C • • 1 • • R • • • s • • e . • • . ♦ ♦ • • • . • • • • . ! • • • ... • ♦ • XS • • • •45  . • • • • • • • . • f • • • . • , • ♦ • C 

SlUBROU'N'Xai,: SSINP (I ) 



CO?4O,J/J,flCK9/VC,VD,VE,Dt,D2,E)3,D4 

cm1cn:J/brocK1 /TIME, TETEP 

k 	
CON1oflhI3LoCK5/AM4AX(3),ALMIN(30),T3(3O),T4(30),AK1(30),AK2(30) 

1 	,PA(,-T(3')) 

IF(T19F-.O08) t,1 ,2 

1 	P'wACT(I)fl.O 

GO TO 3 

2 	P 4ACT(I)D4*SIN(1t, .*(TP.ft.aO8)) 

3 	RETURN 

END 

C,,..,,,,. ., , . ••,,••,• ,..,,..,,. . . as... • •...u.... s •. •asi ••.•.. F 

C 	SUBROUTINE TO SEE EFFECT OF SLIP STAB 

SUBROUTINE SS(I) 

COO4/BtOCK6 /TIMF.I(30),TN1(10,30),TN2(tO,30),VN1(1O,30), 

I vM5(1u,3o),v15(10,30),TsN,TN3(1o,30),TN4(10,3o),AKr1(1o,3O) 

2 ,A(2(1`,3U) 

COiMflN/EflCK1/T ME, T5TP 

C04140H/hLQCK9/VC,VD,VE,tii,02,r3,D4 

COMMnt1/RLflCc2/ Vt(30),V5(30),V6(30),VREF(30),VRMAX(30) 

1 ,VRIN(30),VFC30),T1(30),T2(30),Ti(30),VFMAX(30) 

2 ,VFNIN(30) 

CR TOJ/F1bOcK3/ PLU(;(3ft),0UT(Q),SAVE(30) 

COMMON/ BJflCK4/DE1  (30) CIFREF( 3(t) ,CIGREF (30) ,DELACT(30) 

CIFACT(30),CIGACT(30) 

CONMQfl/R1UcK5/AIiAX(30),ALMIN(3O),T3(30),T4(30),AK1(3t)),AK2(3O) 

I ,PWACT(30) 

COMNOU/B,nCKP/TF1, INSTEP ,ti'yPE 

CD iQ!/hLfl(k7/f)IP( 30), VT( 30) , VT1( 30) 

CALL READ(I) 

TYPE 10 

10  FOR-1AT(10X,'AvR RESPOUSE WITH SLIP 5TAI3'//) 

C  AVR RESPONSE WITH SLIP STAB 

41  CAL14 VTIMP(j) 

CALL SSIrP(I) 

CALL AVR3(T) 

C  PERFORM INTEGRATION STEP 

IF(TIME.Ci,.TFIN)GO TO 11 

CALL INT(I) 

TIM i r: sa' F p T STE P 

-k  
MSTEP=NSTEp+1 

NTYPFNTypE+3 

TYPER8,TI;l,pwACT(I),VF(I) ,VT(I) 

88 

1 E,4,5X,'VT(I)'F8.4/) 



c 	CHECK FUR NEW NETWORK CONDJTIONS 

IF(TIME.LT.TF'IN)GO TO 41 

i) 
 

RETURN 
ENI) 

G.................................................................F 

SUBROUTINE VTIt' P (I ) 

CW'}MnN4/RT,OCK1/'rlPIE,TSTEP 

COMMON / BLQC K 7 /DIP (3 tt) , V T (30) , VT 1(,3O ) 

IF(TIME-.3)58,58,59 
5F 	V'T(1)=VT1(t) 

59 	RET(JRU 

£ N P 

C 	SUBROUTINE TO S FE EFFECT OF LIMITERS ON AVR 

SIB ROUTINE I,It (I ) 

COMMOta/BLfCKI/TIME,TSTEP 

COM'1Cih/bl:,OCK9/VC, VU, VF, 01, 02, 03, 04 

CDMMO~J/BL4OCK6 /TIMFtJ(30 ),TN1(1O,30),TN2(1O,30),VNI(1O,30), 
1 VN5(1.0,30),Vr.6(10,30),T,SM,T03(1O,30),TN4(.iO,30),AKNI(10,30) 
2 ,AKN2(1O,30) 

COMMin;l/AI4OCK8/TFIN, NSTEP, NTYPE 

COhMoN/FrI.+OCK2/ V).(3O),V5(3o),V6(3o),VR :F(30),VRMAX(3o) 

1 ,vRMIN(3 ),VF(30),T1(3O),T2(30),T5(30),VFMAX(30) 
2 	,MF `1;3(30) 

CDMMON/BLOCK3/ PLUJG(30),OUT(30),SAVE(30) 

COMMONS/FBI,OCK4/DE LLREF(3O),CIF'RF:F'(30),(TGREf(3(),LELACT(30), 

I CIFACT(3C),CIGACT(30) 
+CO,'mfl():/FLl.)CK5/Alaai.AX(30),AL ItN(3o),T3(3o),T4(30),AK1(3o),AK2(3o) 

1 ,PWACT(30) 

COMMON/F f OCK7/DIP (3O) , VT (30) , VT1 (30 ) 

CALI, RFC\t)(T) 

TYPE-' 10 

10 	FCRMAT(l0X,'ROToR ANGLE LIMITER RESPONSE'//) 
C 	RESF OHSE TO CHANGE IN ROTOR ANG14E 

TIME='?.0 

41 	CALL DELINP (I: ) 

CALL, VT I 'P (I ) 

CALLS AVR2 (T ) 

c 	PERFORM` INTEGRATION STEP 

IF(TIME.GE.TFXN)GU TO 11 

CAIW TMT(z) 

TIME =r STEP4TSTEP 

NS'TEP=NSTF;Ft1 

NTXpF;=NTYPC+3 



99 

I 
C 

11 

20 

C 

51 

C 

i- 

77 

1 

C 

22 

30 

C 

C 

66 

i 
C 

55 

TYPE99,TIt'F,1)EE ACT(Z),VF(I),VT(I) 
FDRtfAT(3X,'TInE=', R.4,5X,'t)ELACT(I)=',FR.4,5X,/.'VF(Z)'' r 
F8.4,5X,'V:r(T)=',FB.4/) 

CHECK FOR NEW NETWORK CONDITIONS 
IF(TIF,.LT.TFII)Gu TO 41 

CALL RI:FtD(I) 
TYPE 20 
FORMAT (1 OX, 'FIELD CURRENT LIMITER RESPONSE' // ) 
RE5PON E TO STEP CHANGE IN FIELD CURRENT 
CALL FCLP P(I) 

CALL VTINP(I) 
CALL AVR2(I) 

IF(TZF..r,F;,Ti IM)Cfl TO 22 
P! RFORM INTEGRATION STEP 
CALL Ii T(I) 

TF=!gSTEP* STEP  

NST;:P= N STEP+1 
NTYPE NTYPF,+3 
TYPE:77,TlKE,CIFAC'.f (I),VF(I),VT(I) 
FORfiAT (3X, !TIME=' , E' 8.4, 5X,' CIFACT (Z) =' , F8.4, 5X, /, VF (I) 	, 
F8.4,5X,'VT(I)=',FR.4/) 

CHICK FOR NEW NETWORK CONDITIONS 
IFCTZMF.LT.TFIN)GO TO 51 
CALL READ.(I ) 
TYPE 30 
FOR 1AT (2OX, 'STATOR CURRENT LIMITER l ESPONSE' // ) 
RESP(lh.5F TO ChANGE IN STATOR CIJRRFP;T 
TINE=0.~, 
CALL SCLINP(1) 

CALL VTINP(I) 

CALL AVR2(I) 

IF(TIiIE.G ;,T'FIL)Cf TO 55 

PERFORM IVTFGRATIfN STEP 

CALL .INT(I) 

TIMF: ,STFP;TSTFP 

NSTEP=NSTEP+I. 

iv TYPE= NTYPE+3 
TYPE,66,TTI,IF.,CICACT(,I),VF'(I),VT(X) 
FOR 1AT(3X, 'TIr>;F',Fri.4,5X,'CZ(:ACT(I)=',F8.4,5X,/,'VI' (I)=', 
FR.4,5X,' VT(I)=' r FR,4/) 
CHECK FOR NEW tdETwORK CONDTTION 

IF(TI;9E.LT,TE IN)!,() TO 61 
RETURN 

F ? D 
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