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SYSTER TOTALS

4 HYAR
GENERATION 176229 54Z.0%
LOAD 747,80 1038,49
STATIC CAPAC 2,75
LINE CHAR 491,07

FOMER
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FORTRAN TV ¥02.5 PAGE 001
C ) -
C FIECEWISE LOAD FLOW SOLUTION EASED O NEWTON RAFHSON HETHOD
Dl.!!‘!'!lll‘..i*lUQOCI'O'OI.lliO"lOOllI!.COI.QICIl&!'....'ll.'.!!f.lflli.i‘l.
c

0001
0002
0003
0004
00035
0006
0007
0008
0009

0010
0011
0012
0013
0014
0015
0016
0017
0018
0019

0020
0021

CuveseresoLLASSIFY THE VARIAELES .
INTEGER IRy THs NSUE  NEUS « HLINE  KKAX+ OF TION(15) , EUS(30)
INTEGER BUSTYP(BO)yLINE(SO):BUSP(SO)rBUSG(SO)rATAELE(BO)
THTEGER BPTL(lO)rBGTL(lO)vNDTL(30)rNBIS(5)vNDLS(S):NLEP(lO)
INTEGER EFOS(10,3) 1EB0SL403) sNLEYNVEE,BUSS (10:3)
REAL BASHUA:BASEKU(30)rﬁLPHAvUULT(30)yﬂHAX(30};DHIN(30)
REAL GSTATC(BO);YLE(SO)rT(SO)sEPSLUﬂ:PPﬂ(SO)rDPQ(SO)
REAL PEP(S0),00F(50) '
EOMFLEX 78050973 (1071053922(10510+3)+28(10:10)
COHPLEX YTIE(lO)yEEUS(30)1CEN(30);LDAD(BOirYBUS(losIOrB)
Covt™ . odCOHKON THE ARRAYS OF VARIAELES
CORNBN IR!IH!NSUBrNBUS!NLINErKﬁﬁx}ﬂFTIQN!BﬂSMUﬁ!BASEKU}ALPHA
COMNON BUS;EUSTYPrLINE,EUSPyBUSD¢UOLT,GHAX:OHINyﬁSTATCrYLCvT
COMMON ZS:hTﬁBLE:BPTLrBGTLrHOTLaNBIS;NOLSrNLCP-EPBS:BGUS
coMMoN ESS, 71, YEDS, 24, YTIESPPO
COMMON EPSLONs GENsLOADBFQ s POF 7 0AP EBUSyNLB,NVCE
Conslve e raaRERD AND WRITE THE INFUT DATA OF THE FORER BYSTEM

GALL JSTEFT .4
Coveodsss sAUTOMATIC SECTIONALIZATION OF THE FOWER SYSTEM
CALL STEFZ s
EueeeoesssPREPARE THE DATA FOR LOAD FLOW CALCULATION
CALL STEF3
CovroensesLOAD FLOM CALCULATION ~
CALL STEP4

Crvesesso PRINT QUT THE LOAD FLOW SOLUTION
CALL STEPS i
STOP
END
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FORTRAN IV 'STORAGE HAF FOR FROGRAM UNIT ,MAIN.
CONMON BLOCK / fr SIZIE = 022362 ( 4729, WORDS)

NAME  TYPE OFFSET MASHE  TYPE  OFFSET NAME  TYPE OFFSET
Ik Ix2 000000 IH Ix2 000002 NSUE  Ixz  0000CA
NEUS  I32 000005 NLINE Ix2 000010 KMAX  Ix2 000012
OFTION Ix2 000014 BASHUA R2d 000052 BASEKV kx4 000036
ALPHA Rx4 000244 BUS  IxZ 000252 BUSTYP Ix2 000346
LINE  IxZ 000442 EUSF  IxZ 000404 BUSD  Tx2 000752
VOLT Rxd 001116 aHAX  Rxd (01306 MIN  Rxd 001476
BSTATC Rx4 001664 € . Rx4 002056 T Rxd 002348
5 Cx8 002676 ATAELE Ix2 0035164 BFTL  Ix2 003812
BATL ~Ix2 003634 NOTL 232 003462 NEIS Ix2 003754
NOLS Tx2 003770 alCF  IxZ 004002 BPOS  Ix2 004024
BROS™ Ixz-7.004122 EUSS T2 004218 11 Cx8 004312
YEUS#*Tx8" /011052 4 Cx8 015412 YTIE  Cx8 017252
PPG o Rxq" 7017372 EPSLCN Rxd 017707 GEM  Cx8 017704
LOAD Ex84 /020785 GF0  Rx4 020644 FOF  Rz4 021154
QLP o R & 631444 EENS  Cx8 (21778 NLE  TIx2 022354
NUEE JAx2 5022340

LOCAL AND COMMOM-ARRAYS:

NANE TYPE * SECTION'OFFSET ---—-—- SIZE--=-- DIMENSIONS
ATABLE 122 ($5850 003516 000074 {  30.) (30)

BASERY Rz4 $858, 000056 000170 (  40,) (30}
BPOS ~ Iz VEC %488, 004026 000074 ¢ 30.) (10,3)
EPTL  Ix (5988, 003612 000024 (  10.) (10D
BROS - IX2°UEC 4888, 004122 000074 L 30.) (10,3}
BATL  Ix? 5488, 003636 000024 ¢, 10,) (10)
BUS— IxZ «S$88%, 000252 0Q0074°( 30.) (30)
~BUSP Ix2 8885, 000606 000144 ¢ 50.) (50}
BUSR  Ix2 5888, 000752 000144 ¢ 5040 {S0)
EUSS  IxZ VEC .¢$$¢. 004216 000078 (  30.) (10s3)
BUSTYP-IxZ +598%, 0000346 000074 (  30.) (30)
EEUS ~Cxf «$84% 020776 10003500 420.) (30}
GEN  Cx8 8888, (017706 | 000360 ¢ 120.) (30)
LINE Ix2 4888, 000442 000144 (  50.) {50)
L0AD CxB 4888, 0202665000360 ( 120,)0(30)
NBIS - | Ixg 888, 003756 000012°() 7 150,050
HLCF 1Ix2 «£5%5.0 004002 C000024.07 1043 (10D
NOLS  Ix2 +3888, 003770 000012 (5.3 (D)
NOTL  Ix2 8888, 003662 000074 L 30.) (30)
OFTION Ix2 $98%, 000014 000036 ( 13.) (1%}
FF@ K4 8888, 017372 000310 ¢ 100,) (56)
FQF - kx4 «$88%, 071156 000310 € 100.) {50)
O¥AX  Rxq S$886. 001306 000170 € 804> (30)
OHIN kx4 ($88¢, 001476 Q00170 (604 (30)
Gr@  Rx4 4889, 020646 000310 ( 100.) (S0)
aar  Rx4 888, 021466 000310 ( 100.) (3D)
ASTATC Rx4 - S$568, 001664 000170 (6040 (30)
T f¥q «S$885, 002366 000310 ( 100.) (50)
VOLT R34 5588, 001116 000170 ¢ 40,0 (30)
YEUS  Cx8 VEC .s$44. 011052 004540 ( 1200.) {10+1053)
(10043 (30)

YLC kx4 (8888, 002056 000310



FORTRAN TV

YTIE Cs8
I8 ¥ )

110

STORAGE MAP FOR FROCRAN UNIT HATH,

4448, 017252 000120 40,) (107
L4888, 002676 000620 ( 200.) (50

FAl CxB VEC., .$8¢$. 004317 004540 ( 12004) {10,10+3)
12 Cxa VEC $DATA 000000 004540 { 1200,) (10:10o3)
14 CxB VEC (9388, 015612 001440 ( 400.) (10,10

SUEROUTINES+

NAME  TYPE
§TEP1  Rx4

FUNCTIONS) STATEMENT AND FROCESSOR-DEFINED FUNCTIONSS

WM TYPE | WANE 4 TYPE  NAHE TYPE  NAME TYPE
TEP? STEE & STEF4 Rx4  STEFS  Rx4

-
-

X
J

- AUEINENINYINS
RININIUNRINYAE



FORTRAN IV V02.5

0001

0002
0003
0004
0005
0006
0007
000d
0009
0010

0011
0012
0013
0014
0015

0014
0017
0018
0019
0070

111

FAGE 001

C'.ll‘00‘.i!'l'i!f’l!l.ll‘ll"l!000&‘04llbll!l'l'..ff.illl.lC.O.l'!l!ll000!!!

SUBRBUTINE STEFS

Cl0||000i0|0Jl0|l|00|000l00|00'l|o!i’tiooootflo_llbiili09!000!!000o+||py|oo|a.

£

CovvarsrssLIST OF VARIAELES

c

HUKEER OF SUEDIVISIONS

HUKEER OF BUSES

HUMBER OF TRANSMISSION LINES AND TRANSFORMERS
WAXIKUM ITERATION NUHEER

BASE FOUER'OF THE POMER SYSTEM

BASE VOLTACE OF THE POWER SYSTEH

£ NSUE

C NEUS

C NLINE

C KHAX

C EASHVA
C BASERY
C ALFHA = ACCELERATING FACTOR

L ERSLON = | TOLERANCE OF PONER KISHATCH

C OFTION = ‘CONTROL CODE

L BUCHAK = NAME OF BUS

G BUS / = EUS NUMEER

C BUSTYP = TYFE OF EUS

C YOLT = SPECIFIED OR INITIAL EBUS VOLTAGE
C

C

C

C

C

C

C

C

c

C

£

£

C

GEN. (= REAL AMD REACTIVE EUS POMER GENERATION

LDAD = REAL AND REACTIVE EUS POHER DEHAND

QHAR HAXIHUM REACTIVE BUS POMER SOURCE

QHIN MINIMUM REACTIVE BUS POMER SOURCE

OSTATC = STATIC VAR OF CAFACITOR ’

LINE = LINE MUMBER OF TRANSHISSION LINE OR TRANSFORMER

BUSP = EUS P OF TRANSMISSION LIME OR TRANSFORMER
ENSR- . = RUS O OF TRANSKISSION LINE OR TRANSFORMER

B

15 = SERTES IHFEDANCE OF TRANSKISSION LINE OR TRANSFORMER

YLE = LINE CHARGING ADNITTANCE
T = TURN RATIO OF TRANSFORKER

s e 100000 CLASSIFY THE VARTAELES

INTEGER IR»IHsNSUE»NEUSsNLINE,KHAX,OPTION(1S)
REAL  PASMUAsEASEKV(30),ALPHASEFSLON
INVEGER BUS(30YyBUSTYF30) y LINE(50) sBUSF (5011 BUSA(S0)
REAL | LWOLT(30)5BNAX (30).,0HIN(30)sQSTATC(30) 1 YLLLSO)
REAL  TLS0)+PPO(S0)»QFB(S0)sPOF(S0) rRAPIS0)
COMPLEX GEN(3D) sLOAD( 307925 (S0 EEUS(30)9YBUS{10:10¢3)
INTEGER ATABLE(30)EFTL(10)ERTL(L0) sNTTL(30) sHETS(D) HNOLS(D)
INTEGER ‘NLEFT103 1EFDS(1043)+EQOS(L03) sHLEs NUCEEUSS (10, 3)
COMFLEX 21(10+10r3)+Z72(10130+3)+28(10+10)» YTIECL0)

L

Cuvroness COMMON THE ARRAYS OF THE VARIAELES
COMHMON IR s IHMSUE» NEUS » NLINE  KMAXs OF TION» BASHVAS BASERV r ALFHA
CONNON EUS+EUSTYP sLINE yBUSF yEUSQVOLT »OHAX ¢ QHINs QSTATCo YLEST
COMKON ZS»ATAELE »EFTLYBQTL sHOTL HETIS 1OLSNLCP EFDS,EQOR
COMHON EYSS»Z1sYEUS 28y YTIE FFR
COMMON EFSLON»GENsLOAD »GF@ s FQF 1 GOPEEUS,NLE s HUCE

CuvvenssssSELECT THE FOMER SYSTEM WHICH MUST EE STUDIED
TYPE 30
TYFE 31
TYFE 30

g6  TYPE 80
80  FORMAT(///T10,'SELECT THE FOMER SYSTEM WHICH YOU WANT 10 §TU0Y")



112

FORTRAN IV V02,5 FHGE 002

Ho21 TYFE 81
0022 81  FORMAT{/T{S:'l = FROBLEM 1'/T15,'2 = PROBLEM 2'/T15+'3 = PROELEH
X3'/T1%+'4 = FROELEM 4'/T15.'5 = FROELEM 5)

0023 TYFE 89 ‘
0024 89  FORMAT(/T10:'THE FROELEM WHICH YOU SELECT 7O STURY IS ':$)
0025 ACCEFT &2,MFROE

0026 82  FORMAT(IL)

0027 IF (MPROE.ER. 1} GO TO 83

0029 IF(MPROE.ER.2) GO TO 84

0031 IF (KPROE.ER.3) GO TO 65

0033 IF (MPRORLEQ.G)Y GO TO 67

0035 IF (HFROE.EQ.S) GO 7088

0037 60 70 88

0038 83  IR=i

0039 IH=7

0040 OFERNGUNTT=1 ;NAKE="DYLiFROE1.0AT ' TYPE="0LD")
0041 B0 70457, ;

0042 B84  IR=2

0043 Ih=7

0044 OREN(UNTT=2sNAHE="DY1IPROEZ.DAT "+ TYFE="0LD")
0045 G0 10 97

0046 .85  IR=3

0047 IH=7

0048 OPENCUNIT=3,NANE=' DY1SFROE3DAT s TYFE="0LD")
0049 GO T0 89

0030 87  IR=A

0051 Tu=7

0052 OFEN{UNIT=4,8AHE="DYIIPROEA DAT  » TYPE="0LD")
0043 60 10 99

0034 88 '\ IR=8

0055 In=7

0054 BPEN(UNIT=8,NAHE="'DY1!PROES,DAT' » TYFE="0LD' )

CivroeereoREAD THE GENERAL SYSTEW DATA
0057 99 ~READ(IR:10) NSUENEUS:NLINE,KNAX:EASHVArALFHASEPSLON
0058 10  FORMAT(4I5:3FB8.3)
Cu s ¢+ 90 «+ +READ, CONTROLDATA
0057 READ{IR»11} (OFTIDNCI):I=1+15}
0040, ,11 ~ FORMAT(ISID
Cosareene READ THE DATA OF EACH EUS

Q041 D0«2Q I=1:NEUS

0042 © 4\ “READ(IR,12), EUS{I)+RUSTYF (1) VDLTCI) fGENCI) ALDADLT)
X QHAX(I) 1 BHIN(I)sQSTATC(I) sBASERV(I)

0063 12  FORMAT{ZIS.HF7.2)

0064 VOLT(I)=YOLT(I)/BASERV(I)

0063 IFCVOLT(I) . ER.0.0) VOLT(I}=1.0

p047 20 CONTIMUE
Covoveers READ THE TRANSHISSION LINE-AND TRANSFORMER DATA

0068 DO 21 I=1,HLINE

0049 READ(IRs13) LINECI),EUSF(IVsBUSRII)SZS(I)«YLL(I)»TL(D)
0070 13  FORKAT(3T5,4F10,5)

0071 IF(T(I).ER.0.0) T(I)=1,0 °

0073 21 CONTINUE
CQOO‘ [ XE N PHRITE THE TITLE

0074 TYPE %1



FORTRAN IV [V FAGE 003

G075
0076
0077
0078
0079
008!
0082

0083
0084

0083
0084

0088
0089
00%0
0091
0092
D053
0094
0093
0094
- 0097

0098
0099
0100
0101
0102
0103

0104
0105

0106
0107

0108
0109

0110

0111 -

0112
0113
0114
0115

0114
0117

0118

91 FORMAT(/////T10:'D0 YOU HANT TO FRINT THE DATA? (Y OR N)'»$)
ACCERT 92sHY
92 FORMAT(AL)
DATA HM/1HY/
IF(HK.EB,HY) IN=6
HRITE{IH+30)
30 FORWAT(" '
X 9
HRITE{IMs31)
31 FORMAT(Ti1'PIECEMISE LOADFLOW SOLUTION BASED ON NEWTON-RAFHSON
XHETHOD)
HRITE¢IR30)
IF(OFTION(LYLEQ.OY GO TOT100
Co o v v woaWHRTTETHE GENERAL DATA

HEETE(IHA82) ,

32 FORMATC///T22 'THE|\GEMERAL CATA OF THE POMER SYSTEHK')
HRITE (I, 32)

33 TFORMATCS Fide! "
HRITE (T4 $ 34 INBUS

34 FDRHAT(/T20s' THE HUKBER OF EUSES ="+

HRETE (EWs 25 ) NLINE
35  FORMAT( T20,'THE NUMBER OF LINES =":ID)

HRLTE (IH» 36)BASHUA
36  FORWATE 720, 'THE BASE POWER ='3F6. 25 'HVAT)
Covonveas HRITE THE BUS DATA
HRITE(IN,40)
40  FORMAT(//#725;'THE BUS DATA OF THE POWER SYSTEM')
WRITE(INs41)
41 - FORMAT(  T23,' M
HRITEC(IN/4Z)

.-
-
.o

-
-

42 _FORMAT{ T3s'i--—=i-——1
X H : S
WRITE(IH«43)
43 FORMAT{ T3,'iEUS !BUS 4 NOLT ¢ GENERATION @ LOAD H
X' MVAR LINITO |40 SHUNT 1)
RRITELIA44)
44 FDRHAT( T3:': : :
O : )
HRITE(IH;4J}
457 FORMAT(ET3473 STYPES (FUY ¢ (MW L3 NVARDS MW ¢ MVAR 3
X MAX 1 HIN CAPACITOR:') :
WRITE(IM,42)
D0 50 I=1,NEUS
WKITE(THy46) BUS(I)sBUSTYF(T)sYOLT(I)GEN(T) 1LOAD(I) sQHAX(I) »HI
XR(I)QSTATC(I)
46 FORNATIT3s 't 'sT42I3pT8 i ' 9T10»T1, 7130 v T15eF4,35T2L960" 2 1E7
X2) PV EB Y TTE Y

-
..
-
e
.a

WRITE(IH,42)
S0 CONTINUE
WRITE{IN,160)
160  FORMAT(/T3: 'NOTE BUS NUMBER 1 = LOAD EUS'/
X 139 ' mmmn EUS MUMEER 2 = VOLTAGE COWTROLLED EUS'/
X T3r! BUS NUMEER 3 = SLACK BUS*)

100  IF(OPTION{2).EQ.0) GO TO 150
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FORTRAN IV .  ¥02.5 PACE 004
Covvvenes JHRITE THE LINE DATA

0120 NRTTE CIN»60) ' _

0121 &0  FORMAT(///T25s'THE LINE DATA OF THE FOMER SYSTEH")

0122 HRITE (IHy61)

0123 &% FORMATC 125, S

0124 WRITE(THs62)

0125 62  FORMAT{T14y'}------ S ¢ ! : : !
X—-1") .

0124 WRITE (IH:43)

0127 63  FORMAT(T14,'% LINE & BUS : BUS :  TMFEDANCE : LINE !TRANS
XF, 1)

0128 WRITE (THs64)

0129 48  FORMAT(Ti4,'; ! : : ] : :
Y el

0130 HRITE(TH,65)

0131 65  FORMATCIA4,'t MO, & P & @ 2 R 1 X !CHARGING! RATI
(T

0132 WRTTE(THs82)

0133 D070 IS 1shLINE

0134 WRITE(THs48) LTNELT) ,BUSPAT) sBUSQCT) yZ5(I)yYLC(T)»T(T)

0135 b6 " FORMATATIA, '$"pI4s" 3%020125"  $093(F7.8s" 1')0F6.3:" %)
0138 HRITEATHAOZY . -

0137 70 /CONTINUE

0138 150  REJFURN

0139 END
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FORTRAN IV

LOCAL VARTAELES: JFSECT $DATAs SIZE = 004644 ¢ 1234, WORDS)

STORAGE MAP FOR PROGRAN UNIT STEPY

NAME  TYPE OFFSET NANE  TYFE OFFSET NAKE  TYFE
I Ix2 004440 ih Ix2 004540 MPROB  Ix2
1} Ix2 004442
COMMON BLOCK / /v SIZE = 027367 ( 4729, WORDS)
NAME  TYPE OFFSET NAHE  'TYRE JOFFSET NAME  TYPE
IR Ix2 600000 I 1x2” #000002 NSUB  In2
NBUS  IxZ2 000006 HLINE . Ix2 000010 KMAX  Tx2
OPTION 122 000018 EASMVA Rx4 000052 BASEKV kx4
ALFHA Rx4 000248 BUS | Ix2 000252 EUSTYP Ix2
LINE  Ix2 000447 BUSP | Ix2 000605 BUSE Ix2
VOLT  Rz4 7001146 CHAX \Rx4 001306 GHIN  Rx4
RSTATC Rxd 001644 YIC ~Rxd 002054 1 Rx4
5 Cx8 002676 ATAELE Ix2 003516 BFTL  Ix2
BATL  Ix2 003636 NOTL  Ix2 003642 NBIS Ix2
NOLS  TIx2 003770 NLCP( ~ IxZ 4 004002 EFOS  Ix2
BROS Ix2 008172 & BUSS  I®2 004714 Z1 £xg
YEUS C38 011057 8 Cxg 015412 YTIE Cx8
FPR  Rx4 017377 EFSLON R24 © 017702 GEN  CxB
LOAD CxB8 020244 QFE~ Rx4 ' 0204644 POP  Rx4
RRF  Rx4 021448 EBUS  C2B 0217764 NLB Iz
NVCE  TIx2 022350
LOCAL AND COMNOM ARRAYS?
NAHE TYFE SECTION OFFSET ---—-- SI1ZE----- DIHENSIONS
ATABLE IxZ 8938, 003516 000074 (  30.) (30)
BASEKV Rx4 +$$3%.000056 000170 (. 40,) (a0)
BFOS  Ix2 VEC .$$8%, 004026 000074 { 30.) (1003
BFTL  Ix2 8868, 003612 000024 (  10.) (10)
BOOS ~(1x2 VED |.$$$$4) 008122 /0000740¢| @0)) {10+3)
EQTL | Ix2 8488, 003636 000024 ( © 104) (10

. BUS a2 4988 000252 000074 ¢ 30.) (30)
BUSF  Ix2 1888, 000606 000144 ¢ £50,) (50)
BUSD 7 Ix2 48885, 000752 000144 (| " 50,1/ (50
BUSS  Tx2 VECW Jes86. 0042160000078 (| 50.) {10,3)
BUSTYF Ix2 S48, 000346 000074 (  30.) (30)
EEUS  [xg 888, 021776 000350 ( 120.) (30)
GEN  CxB #9588, 017706 000360 ( 120.) (30)
LINE Ix2? $$88, 000442 000144 ¢ 50.) (50)
LOAD  Cx8 4848, 020266 000360 ( 120.) (30)
NEIS Ix2Z 8888, 003736 000012 (5. (D)
NLEF  Ix2 +$848, 004002 000024 ¢ 10,) (10)
NOLS Ix2 858, 003770 000012 ¢ 5,) (5)
NOTL  Ix2 8988, 003662 000074 (30,7 {30)
OFTION Ix2 18883, 000014 000038 ¢ 15,) (15)

Rxg 48880 017372 000310 ( 100.) (50)

FOF  Exq 8488, 021136 000310 ( 100.) (50)
OMAX  Fx4 8888, 001306 000170 ¢ 40.) (30)
BHIN  Rxq $88%, 001476 000170 ¢ 40.) (30)
rG kx4 3888, 020646 000310 ( aOO.) {30}

OFFSET
004636

OFFSET
000004
000012
000036
000344
000752
001476
002364
0034612
003736
004026
004312
017252
017706
021154
022356

115



FORTRAN IV STORAGE XAP FOR PROGRAM UNIT STEPL

@OF kx4 L4888, 021466 000310 ( 100.) (50)
QSTATC Rxd 4488, 001466 000170 (  60.) (30)

T Rx4 (8858, 002356 000310 ¢ 100.) (50)

YOLT Fx4 5888, 001116 000170 (  40.) (30)

YEUS CxB VEC .$$$8, 011052 004540 ( 1200.) {10+10+3}
YLC  Rxd (8888, 002035 000310 ( 100.) (50)

YTIE Cx8 886, 017252 000120 {404 (10)

15 Cxg 4888, 002676 000420 { 200.) (S50)

11 Cx8 VEC .$8¢8. 004312 O (10:10+3)
72 €38 VEC $DATA )ud (10110+3}
14 CxB VEC .$88%. : r10)

|

% §
 AUEINENINYINT
RININIUNRINYAE



0028

FAGE 001

C||l...lGlOI|l0050!..0.ll.!Q.Q.‘!f.‘.l.!l&......’b.l00..'0.'0I0|||.0l.||..|ll.

C'..CUIOOQUIQOQOQO‘QQIIOQI.O'.l!‘!..‘IQ!!..OI.l'.l..l.".l...."...Q'.!'!Q’Ol‘

ATHELE = ALLOCATION TAELE
RTAELE = REVISED ALLOCATION THBLE

EUS F OF TIE LINE

RUS.0 DF TIE LIHE

MUMBER OF TIE LINES

NUMBER OF EUSES.IN SURDIVISION

NUMEER OF , LTHES TN SUBDIVISION

£057T OF INITIALTALLOCATION

NUHEER OF LINES WHICH ARE CONNECTED 7O BUS P
HUMEER OF TNCREASED TIE LINES AFTER THE ALLOCATION OF BUS P
HINTHUM COST OF THE ALLGCATION OF BUS F

£OST ThBLE

BREMIOUS BUS ALLOCATION TABLE

pUS p OF LINE IN SUEDIVISION

gUS 0 OF LINE IN SUEDIVISION

LINES/ = LINE NUNMBER IN SUEDIVISION

vvesesra CLASSIFY THE VARTABLES
TNTEGER HEF'S o NN P NN M s Qs NDTL 1B r KGR
INTEGER NEUSrNSUE:NLINEvATAELE(BO)aBPTL(lO);BQTL(IO):NOTL(BO)
INTEGER NBIS(S)sNﬂLS(S)rBUSP(SO):BUSQ(SO)vNLCP(lO)
INTEGER R?ABLE(BO)vCBSI(BO)rKT(SO)-CHIN(BO):ETABLE(BO;B)
INTEGER FTABLE(30+3) yBFOS(10,3778005(10+3)
INTEGER IR:IH:KHAX;UPTIUN(lS)rBUS(SO)rBUSTYF(SO)vLINE(SO)
TNTEGER NLE»NVCErEUSS{103) +RTRBLECI0)
REAL BASHVA»BASEKU(BO)vﬁLPHArEPSLUHerLT(BO)90HAX(30):QHIN(30)'

REAL QSTATC(SO)9YLE(SO)vT(SD);PPQ(SO)rDPG(SO)vPﬁP(SO)

COMPLEX Zi(iOlerB)122(10110r3)124(10110)1YTIE(10)
COMFLEX EBUS(30);GEN(BO)sLDAD(BO)vYBUS(IOrlD!B);ZS(SO)

Cho o4'ss +oCOMHON THELARRAYS OF VARTAELES
COMMON IRrIH:NSUB;NBUS:NLINEyKHAXyOPTIONvBASHURsBASEKUrALFHA
COHMON BUS:BUSTYP:LINErBUSP,BUSQsUDLTrBHAXrDHINsQSTATC:YLC;T
CONMON ZSsATABLE;BPTL;EBTLrNOTLyNBIS;NDLS:NLCP:BPDS:BQBS'
COMKON EUES, 215 TBUSZAs YTIEFFQ
COMHON EFSLUN!GEN7LUQD70PQ!PBP!QQP1EBUS!NLB!NUCF

Covovnsss INITIAL COHFUTING THE NUMEER OF EUSES IN EACH SUEDIVISION

Cosevosar s INITIAL FEASIELE ALLOCATION

FORTRAN IV voZ.o
2001 CUBRNUTINE STEFZ
C
Coasprsre L IST OF YARIAELES
C
C
C
C BRTL =
t EQTL =
c NOTL =
C NEIS =
C NOLS =
C €0sT =
C HCP =
C KT =
€ CHIf™ =
L ETRABELE =
¢ FTABLE =
€ BFOS 4 =
C EAQS &
"
c
£
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011 REAL QBF{S0)
0012
0013
0014
0015
0014
0017
0018
001% NEPS=NEUS/NSUE
0020 INDEX=0
0021 NN=NSUE-1
0022 DO 201 J=1eMi
0023 00 202 I=1,NEFS
0024 F={J-1YINEFS+T
0025 ATABLE{P)=d
0026 202 CONTINUE
0027 CONTINUE

NNN=NN¥NEPS+1



FORTRAM IV V02.5 PAGE 002

0029
0030

0031

0032
0033
0033
0036
0037

G038
0039
0040
0042
0043
0044
0043
0044
0047

0048
G049
0030
0051

0033

0034
0053
0054

0057

0058
0039
0040
0041
0042

0064
0065
0066

0067
0048
0049
0070
0071
0072
0073
0675

0077

D0 203 P=NNN,NEUS
203 ATAELE(P)=MSUE
D. LR AR NN Y 'SET THE RUNNIRB NUHBER
K=t
Ceveveans o CLEAR THE TIE LINE COUNTER
250 K=0 :
IF{INDEX.NE.999) GO T0 2250 :
DATA WM/1HY/
TYFE 2251
251 FORMAT(///T109 '00°Y0U HANT TO CHANGE THE EUS ALLOCATION? (Y OR N)
£ <y 8%
ACCERT Z252sMY
2252 FORMAT(AL)
TF(HHNE. MY GO TO 2250
D0 2253 II=1,NEUS
FIFEA2259,11
2234 FORMATCT10s'BUS 91X¢I251Xs"IS IN SUBDIVISION ‘»$)
© JACEERT 2255,ATABLE(II)
250 FORMATATIL)
253 4 CONTINUE i %
esfbos s s JF IND THE TIE EINE
2250 DD 204 T=14NLINE
P=BUSF(T)+
O=BUSA(I) ,
IF(ATABLE(R) (EQ.ATAELE(R)) 60 TO 704
Covansss sCOURT THE NUMBER'OF TIE LINES
K=k+1
Covvroaes »RECORD BUS P AND BUS 0 OF TIE LINE
EPTLAK) =F
BATL(K) =0
204  CONTINUE
Cosvonvso DETAIN THE HUMBER OF TIE LINES AFTER THE ALLOCATION OF EUS 1
NOTL(1)=K )
Coopoaess COMPUTE THE NUMPER OF BUSES IN EACH SURDIVISION
00205 dU=1NSUB
200  KRIS(N=0
D0 206 J=1sNSUB
00 207 I=1,NEUS
IFCATAELEXTY. NEWY) GO 70267
Cwls o400 o 54 COUNT, THE NUMEER OF BUSES IN SUEDIVISION J
NEIS(J)=NEIS(J)+1
207  CONTINUE
206  CONTINUE
€avevaned CONPUTE THE NUMBER OF LINES IN EACH SUEDIVISION
DO 208 J=1+NSUE
208 NOLS(J)=0
D0 209 J=1sN5UE
DO 210 I=1.NLINE

”
&
4
C

F=EUSP(I)
e=EUSe(I)

IF(ATAELECP) JNE.ATABLECD)Y GO TO 210
IF(ATAELE(F).NE.J) GO TO 210

Coversovs COUNT THE NUMEER OF LINES IN SUEDIVISION J
NOLS(J)=NOLS5(J)+1



FORTRAN IV V0Z.5 - FAGE 003

0078 {=HOLS ()

Coveerrre RECORD EUS F AND EUS 0 OF LINE K IN SUBDIVISION J

0079 BFOS(Ks =P

0080 EBBS(K»J)=0

0081 210  CONTINUE

0082 209  COMTINUE

0083 IF (INDEX.EQ.999) GO TO 300

- CesressessCLEAR THE COST TABLE

0085 DO 211 J=1sNSUE

0086 D0 212 I=1,NEUS

0087 212  CTABLE{I+J)=0

0088 211  CONTINUE A
Coveenen oo COMPUTE THE INETIAL COST

0089 00_243-9=1,}5UE

0090 213  CTARLE(IY1)=CTABLE(1,1)+NEIS())xx2

0091 CTABLE (441 )=CTARLE (1, 1) +HOTL (1) 322
CoveveresdSET THE/INITIAL COST

0092 COST (I=CTAELEL L §)

CovveessodTEST THE OFTINUM CONDITION

0093 IF(H.E0. 1) GO TO"214 \

0095 IF(GOST () LT<COST (M=1})7CO0 106 214
CuvensoshTHE THITIAL ALLOCATION IS THE OPTIMUM ALLOCATION,
Cevrensrs REVISE THE INITIAL ALLOCATION

0097 INDEX=999

0098 DO 215 P=1,NBUS

0099 215  ATABLECP)=RTABLE(P)

0100 G0 TD 250
Covovesss FIND-THE DETINUM ALLBCATIBN OF EUS P

0101 214 CONTINUE

0102 D0 2230 F=19HBUS

0103 2230"-ETAELE(F)=ATABLELP)

0104 D0 216 P=2sHRUS

0105 D8 217 J=1,NSUR
CovsoresosFIND THE ALLOCATION OF EUS (P-1)

0104 H=BTABLE (P-1)

Csainss oo s ALLOCATE BUS P IN SUB. J'AFTER THE ALLOCATION OF EUS (P-1)
. 0107 T=RTABLE(F)

0108 IF(I.EQ.J) 60 TO' 218
€0 ool (COMPUTE <THE INUMBER: OF A-INES, WHIEH GONNECTED, TO4EUS F IN SUE, I

0110 08 219 I1=13NSUR

0111 219 NLCP(I1)=0

0112 B0 220 ¥=1,NOLS(D)

0113 IF(F.EQ.BFOS(K, 1)) GO TO 221

0115 IF{P.EQ.EROS(K:T)) GO 10 221

0117 G0 TD 22

0118 221 NLCP(D)=NLCF(I)+1

0119 220  CONTINUE
CuvsesesasCOMPUTE THE NUMBER OF DECREASED TIE LIMES

0120 NDTL=0 o

0121 D0 222 L=1.NOTL{P-1}

0122 IF (P, EQ.EFTLILY) 60 TO 223

0124 IF(F,EQ,ERTL{L)) GO TO 224

0126 60 TO 222

0127 223 G=EQTL(L)
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FORTRAH IV V02.5 ¥ AN )3\ FAcE 00

0128 GO 10 235

0129 224 D=BPTLIL)
Covrvveen FIND THE ALLOCATION OF EUS @

0130 225 G=ETABLE(Q) '
Covveeree I5 BUS O ALLOCATED IN SUEDIVISION J?

0131 IF(G.NE,J) GO TD 222

0133 NDTL=NDTL+1

0134 222 CONTINUE
CuseesnsssCONPUTE THE INCREASED TIE LINES

0133 KT(F)=NLCR(TI-HDTL

CuversssasCOMPUTE THE £OST OF THE ALLOCATION OF EUS P IN SUEDIVISION J
0135 CTABLE(RyJ)=(HETS ()% L) e 24+ (NEIS(T)-1)xx2+ (NOTLLP-1)+KT(F} ) xx2-

¥ NEIS(J)xx2-NRTS(TIS52-NOTL (P-1)x22+CTABLE(F-1/H)
0137 G0 10.217
0138 218" CTARLE(R,JIFCTABLE(P-1:H)
0139 217 CONTINUE
C..si: o CLEAR THE PREVIOUS EUS ALLOCATION TAELE
0140 DD 226 A=1+HSUE

0141 224 BTABLECR.J)=0
B0v s JFIND THE MININUM COST OF THE ALLOCATION OF EUS P

0142 GMIN(R)=CTABLE (P=17H)

0143 K=BTAELE(R)

0144 DR 227, J=1 rHSUB

0143 IF(CTABLE (P« JY.GE.CHINGP)) GO TO 227
0147 CHIN(PI=CTARLE(R.))

0148 K=d

0149 227  CONTINUE
CoesvevssoFORM THE PREVIOUS BUS ALLOCATION TABLE

01350 TF(F.ER.2) GO TO 228

0152 D0 229 J=1,HSUE

0152 IF (FTABLE(F-1:J},£Q.0) 60 T0 22
0153 I=d ‘

0156 229  CONTINUE

0157 PTAELE(F+K)=I

0158 60 0 2218

0159228 | FTABLE(F,K)=H
016022140 ETABLE(R)=K

0161 KK=0

0142 00 2204 I1=1,NLINE

0163 TP=RUSR(IL}

0164 T0=BUSE(T1)

01635 IF (ETABLE(IP) ,EQ,ETAELECIG)) GO TO 2204
0147 KK=Kk+1

0168 BFTL(EK)=IF

0149 EQTL(KK)=I0

0170 2204 CONTINUE

0171 NOTL (F)=KK

0172 DO 2209 J1=1/NSUE

0173 2205 NEIS(J1)=0

0174 DO 2206 J1=1,NSUE

0175 DO 2207 I1=1,NBUS

0176 IF(BTARLE(I1) ME.J1) GO TO 2207
0178 NBIS(J1)=NEIS{J1)+1

0179 2207 CONTINUE



FORTRAN IV

0180
0181

0182

0183
0184
0185
0186
0187
0189
0191
0192
0193
0194
0195
0196
0197

0198
0199

0200

0201
0202
0203
0204
0205
0207
0208

0209
0210

0211
0213
0214
02135

0217
0218
0219
022

0221

0222

0223
0224

0225

0276
0227
022
022
0230
0231

2206

2210
2209
218

121

Y02.5 FAGE 003

CONTINUE

00 2208 J1=1,MNSUB
NOLS(J1)=0

DO 2209 Ji=1sNSUE

DO 2210 11=1+NLINE

Ip=BUSP(I1)

16=BUSG(I1)

IF(ETABLE(IF)  NE,ETAELE(TO)) GO T0 2
IF(ETABLE(IP) JNEWIL) G0 TO 2210
NOLS¢J1)=HOLS tJ1)+1

K1=NOLS{J1)

BPOS{KLaJ1)=IP

BAOSTRYFU=I0

CONFINUE

CONFENUE

CONTIMUE

Cosesondt  REBORD THE INITIAL ALLOCATION TRELE

230

D0 230 P=1sHBUS
RTRBLECF J=ATAELETF)

Casodtsss REFUACE THE ALLOCATION OFTHE LAST EUS IN THE INITIAL ALLO. TAELE

ATABLECNENS =R

Covveshss FIND/THE ALLOCATION OF BUS £ FROM THE PREVIOUS ALLOCATION TABLE

232

K =NBUS=2

DO Z3L I=1,KK

P=NRUS-I

DO 232 J=14NSUE
IF(PTABLE(F+i i), EQ.0) €070 232
K=FTABLE(F#11d)

CONTINUE

CvvivessssREPLACE THE ALLOCATION OF BUS F TN-THE INITIAL ALLOCATION TAELE

FX

ATABLE(F)=K
CONTINUE

CevvvenesoADVANCE THE RUNNING NUKBER

300

TF (1,EQ,1000) GO TO 320
H=H+1

GO TO 230

IF(OPTION(3).EQL0) GO TO ’95

Crvseeers HRITE THEALLOCATION TABLE

274

290
295

WRITECINSZ70)
FORMATL! 'y 44/T221 " THE EUS ALLOCATION DF THE'FOWER SYSTEM')
WRITE(IN,271) -
FORMAT(" '9T22,"- ")
WRITE(IH:272)
FORMATL' '2T24 "% H -=")
WRITE(IM 273}
FORMAT(® *¢T24,'} EUS NUMBER § SUEDIVIGION NUMEER ')
HRITE(IN:272)
00 290 I=1,NEUS

WRITE(IMs278) IyATABLE(T)
FORKAT(* "9T28" 1" 97295134737, '35 T47s 12,758 "3 1}
WRITE(IH,272)

CONTINUE :

IF(OFTION(4),EQ.0) GO TO 296

CovsaneeaMRITE THE LIST OF TIE LINES



FORTRAN IV

0233
0234
0235
0236
0237
0238
0239
0240
0211
0242
0243
0244
0245
0244
0247

2R RS
~
Ll N o LN WD

LA D L) FY e O

(=]

3
(5]
o~

025
0259
0260
0241
0242
02463
0264

[,
w

- 0265

0266
0267
0268
0289
0270

280
281
282

283

284

291
296

122

¥0Z.5 FAGE 006

HRITE(IHs280)

FORMAT(® '+///T32,'LIST OF TIE LINES")

HRITE(IN,281)

FORKAT(' '»T32¢! )

HREITE(IW,282)

FORMAT(' "»T24:": : : ')
HRITE(IR,283)

FORMAT(® *4728,'¢ TIE LINE NUMEER ¢ BUS P + EUS @ 3*)
WRITE(IN,282)

DO 291 I=1,NOTLCL)

WRITE{IH:284) I,BFILLEY:EGTL(T)

FORMAT(® *+T245' 3" #1332129742; 7" +T45,13, 750, " 19 T03, 13,758, ' 4")
WRITE{IW:282)

CONTINUE

IF(OEFIONS) .EQ.0) GO TO 320

Coveroad JHRITE THE LINE OF EACH SUEDIVISION

330

3

WRETE (IHs350)

FORMAT(* F4718+'3 H
WRETE {IHs351)

FORMAT( *,718:'4 SUEDIVISION ! LINE NUMBER ¢ EUS P ¢ BUS @ 3')
WRITE (IHy350)

D@ 310 J=1,N5UB

PO 301 I=1»NOLS(J)

IF(NOLS(J) . HE.0) GO/TO 1000

L=0 '

BFOS(Tsd)=0

BQOS(Ivd}=0

G0 TD 1100

--

H

-

1000 L=I
1100 HRITE{IW,352) J+LsBPOSCIrJ)sEROS(Ird)

352
301
797

310
320

FORKAT® "9T18s%% o725, 12:T325" 157392121746+ "1+ 150212, o4y

X ' T3Be325T62"3N)

CONTINUE
HRITE(IN,999)
FORMATA! " T18¢"
CONTINUE

RETURN

END

-
-
-
..
—




FORTRAN IV

STORAGE MAP FOR PROGRAM UNIT STEFZ

LOCAL YARTAELES: FSECT $DATA» SIZE = (06242 ¢ 15617, WORDS)

- MAME  TYPE OFFSET NAME  TYPE OFFSET NAME  TYFE
G Ix2 006152 ! Ix2 006156 I Ix2
II Ix2  004170s  TIHDEX Ix2 006140 IP Ix2
18 Ix2 006200 11 Ix2 006172 J IxZ
J1 I=2 006202 K Ix2 006144 KK Ix2
K1 Ix2 004204 L Ix2 006174 H Ix2
ik Ixz 005744 L\ § I 006166 NEFS 12
NDTL  Ix2 004130 Lhi Ix2. 004134 NN Ix2
P In2 006136 @ IxT 0 006146
COHHON BLOCK./ /1 SIZE = 022362 ( 4729, HORDS)

NAME  TYPE, OFFSEF NAME  TYPE -OFFSET NAME  TYFE
IR Ixs2 0e0000 IH 1x2 000002 NSUE  Ix2
NRUS  TxZ.0 000006 HLINE IxZ 000010 KiaxX Iz
OPTION.IXZ 000014 FASHVA Rx4 - 000032 BASEKY Rr4
ALFHA R4 000246 BUS- * TxZ 000252 BUSTYF Ix2
LINE JxZ 000442 pusee IxZ - 000606 Buse Ix2
VOLT kx4 o 008116 OHAX, Rxd 001306 OMIN Rx4
GSTATC Rxd 001565 YLC . Rad 002056 T £xq
5 (x8 J00287& ., ( ATABLE Ixg 003518 BFTL  Ix2
BeTL Ix2. 003636 NOTL o IxZ2 003662 NEIS IxZ
NOLS IxZ 003770 NLCP -~ 3x2 (04002 BFDS  Ix2
BOOS Ix2 004122 BUSS  IxZ 004216 A\ Cx8
YEUS €xB 011032 4 £xB 015612 YTIE Cx8
PPQ kx4 017372 EPSLON fx4 . 017702 GEN  Cx8
LOAD “CxB 020266 G0 Rx4 020646 FAF  Rx4
par - kx4 021866 EBUS __Cxf 071776 NB  Ix2
NUCB =32 (22360

" LOCAL AND COMMON ARRAYS:

NAKE. TYPE.' SECTION OFFSET. ===~ SIZE---—- DIMENSIONS
ATABLE Ix2 S888¢ | 003514 000074-C 304 (300
BASERV £x4 868807 000054 000170°C  604) (303
BFOS  Ix2 VEC .$$¢8.. 004026 000074 ¢  30.) (10s3)
BRI, IxZ w888, 003612, 000024, (4 ~104), (10}
BO0S. | IxZ VEC ..$8$8. 004122 000078.0 = 304) (10s3)
BOTL  Im2 888, 003634 000024 (- 104 (107
BTABLE Ix2Z $DATA 001130 000074 (  30.) (30)
BUS  Ix2 (448, 000252 000074 (  30.) (30)
BUSP  IxZ V3888, 000606 000144 50} (50)
pUSE  Ixz 8%, 000752 000144 (  50.) (GO)
BUSS Ix2 VEC .$¢%$, 004214 000074 ( 30.) {10:3)
BUSTYP Ix2 J$%8%, 000346 000078 ¢ 30.) (30
CHIN Ix2 $DATA 000264 000074 {  30.) (30)
gosT  Ia2 $DATA 000074 000074 {  30.) (30)
CTABLE Ix2 VEC $DATA 000360 000264 (  %0.) (20+3)
EEUS  Cx@ ($$86, 021776 000360 ¢ 120.) (30)
CEN  Cx8 (4988, 017706 000360 ¢ 120.) (30)
KT Ix2 - $DATA 000170 000074 ¢  30.) (30)
LINE IxZ L4883, 000442 000144 ¢ 50.) (50D

OFFSEY
006164
004176
006162
006154
006142
006132
006140

OFFSET
000004
000012
000054
000344
000752
001474
002366
003612
003736
004024
004312
017252
017706
021156

22256
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FORTRAN IV STORAGE MAP FOR FROGRAH UNIT STEPZ

) (30}
) A9)
) (1)
) (9)
) (300
)
)
}

—
[}

LoaD Cx8 4888, 020266 000360 {
NBIS Ix2 388, 003736 000012 (
HLCP  IxZ 4848, 004002 000028 (
MOLS IxZ 3884, 003770 000012 (
NOTL  Ix2 (8848, 003662 000079 (
OPTION Ix2 - .$3¢8, 000014 000036 (
FPG  Rxd 4888, 017372 000310 (
FOP R $%88, 021156 000310 (
PTABLE Ix2 VEC $DATA 000644 000244 ¢
QHAX  Rxq 3848, 001306 000170 (
GMIN  Rx4 f$588, 001476 000470.C 604} (30)
grd  Rx4 8588, 020844 0003104C _100.) (30}
GaP  Rx4 8885, 021466 00030° (100, (30)
(
(
{
{
(
{
¢
{
{
{
(

[

- (19
100,)} (50)
(30)
20.) (3043)

60,1 (30)

STATC Rx4 +$888, 0016667 000170: 604) (30)
RTABLE IxZ $DATA_-C00000. 000074 303 (30)

T Rx4 4584, 002366 000310 ¢ 100.) (50}

VOLT Rx4 985,77 001114 1 000170 - 60,)7430)

YBUS  Cx8 UECH . ¢4#%.. 011052 004540 ( 12004) (10:10+3)
YLC  Rx4 4548, /002056 000310 (. 100,) (50}

YTIE Cx8 S8884 017252 000120 40,) (10

8 Cx8 MA9ts, 1002676 00420 { 200.) {50}

it .Cx8 VEE &, 8388, 004312 004540 0043 {10+10+3)
12 CxB VEC .$DATA 001224 004540 00+) (10+10,3)
24 Cx3 VEC 48448, 0156127 001440 00,) (10,10)
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o001

0002
0003
0004
0003
0006
0007
0008
0007
0010
0011
0012
0013
0014

0015
0015
0017
0018
0019

0020
po21
0022
0023
0024
0026
0028
0029
0030

0032

C.l.000"0!"ll'}..!.'..!i!l"!.'i.'000IOOll!.OIl0.0..C‘ICOQ'IIOOOFQ.O'OOlllll
SUBRDUTINE STEF3

C.!l.0'ii.l.QOIUi(l‘l.l’i.!!'!..!'!!.'00!00!.00!O"..i'ﬁ..!‘lil.00'!00911!IDQQ

C

CuvrasrsssLIST OF VARIAELES

C NLE = NUMEER OF LDAD EUS

C NVCE = NUMEER OF VOLTAGE CONTROLLED BUS

C BUSS = BUS NUMBER INDEX OF EACH SUEDIVISION
C BFS = BUS Fi OF ELEHENT

£ §OS = BUS 0 OF ‘ELEHENT

L NED = EUS P OF NODIFIED LINE

C NBD = BUS @ OF HODTEZED LINE

C 76D = SERIES IHPEDANCE OF MODIFIED LINE

C 257 = SERTES IMFEDANCE OF TIE LINE

c E58™ ="GHUMT ADMITTANCE AT EACH BUS

€ 1§ = SHUNT ADNITTANCE DUE TD OFF NOMINAL TURN RATIO
c ZRX = /SERIES IMFEDANCE OF ELENENT

C 11/ 7 i1 RAIRIX

C 2 412 MATRIX

L 140 = Z4.MATRIX

c Y4 = Y4 HATRIX

C YTIE = ADNITTANCE OF TIE LINE

c

Couvvodls OLASSIFY, THE VARTABLES

INTEBER NLEsNUCEsVCENaP+LNsLEs TLCy TP, T0,NODECL0)  IFF/IFE
INTEGER BUSS(10+3) «EPS{20),ER5(20) +CUTF (10}
COMPLEX Z8T{20)»YT(30)#2RX(30) 1 YTIE(10)
. COMPLEX Z1(10510535922(10:1053),24(10+10)4D{10}
TNTEGER IRyIHsNSUEsHRUS M. INEsKMAX:DPTION(15),BUS(30)
INTECER RUSTYR(20),LTNE(S0): BUSPLS0),BUSR(50) BP51 (20 ,BOSE(20)
INTEGER ATAELE(30)EPTLL10) »ERTL(L0) $NOTL(30) 1 NEIS(3)
INTEGER NOLS{S)+NLCP(10) sEFOS(1053),EA0S(10+3) s INX(10) /INY(10)
REAL EASHVABASEXV(30},ALPHA,VOLT(30),8HAX(30),BHIN(3D)
REAL QSTATC(30)YLCLS0)»T(30)
REAL PPO(S0),0PR(50#PAF(50)»BAF (50) 1EPSLONBLS(10)
COMPLEX ERUS(30) 1GEN(30) v LOADS 30, 261500y YEUS(10+1043) YYY
COMPLEX YSHyCZhZRX10200, V10D
CovessssssCOMMON THE ARRAYS OF VARTABLES
COMMON. TR IHsNSUE sNEUS  NLTNE KNMAX OPTION, EASHUA 2 BASEKV s ALPHA
"COMMON EUS+BUSTYF LINE,BUSF s EUS0y VOLT s CifAXsQMIN, QSTATCYLC, T
COMMON 255 ATABLEEPTL, BOTL $NOTL yNETSy HOLS PNLCF»BPOS 1 EQ03
COMMOR EUSSZ1yYEUS:Z4,YTIESEFQ
COMMON EFSLON:GENyLDAD,OF,FGF QO EBUS,HLENUCE
Cooverrss ORDER THE EUS NUMEER
DO 400 I=1.NSUE
NLE=0
NUCE=0
-DO 401 J=1,NEUS
TF(ATABELE{J) JHE,I) G0 TO 401
IF{EUSTYF{J) . NE.1) GO TD 402
NLE=NLE+}
GO T0 401
402 TF(BUSTYR(J)NE,2) GO TO 401
NUCE=NVCE+]
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FORTRAN IV V02.5 FAGE 002
0033 401 CONTINUE
6034 LEN=0
0035 VERN=0
0034 DO 403 J=1,NEUS
0037 TF (ATABLE(J) JNE.I) GO 70 403
0039 IF(EUSTYP{J) .NE.1) GO TO 404
00d1 LEN=LEN+1
G042 P=LEN
0043 G0 10 406
0044 404  IF(EUSTYP(J).NE.Z) GO IO 405
0044 VCEN=VCEN+
0047 . F=NLB+YCBN
0048 GO TO 4046
0049 405 P=NBIS(I)
0050 406  EBUSSIF,I)=J
0051 403+ CONPINUE
0052 400 CONTINUE
Cov'v s ot LONFUTE THE SERIES TMPEDANCE OF LINE AND THE SHUNT ADMITTANCE
0033 LC=0
0034 TLE=0( )
0055 DG 750 I=1»MEUS
0036 BCS(I)=0,0
0057 {T(I)=CHPLX{0:0,0.0)
0058 950 CONTINUE
0059 00 6060 I=1+NLINE
0060 H=ATABLE(EUSP{I))
0061 N=ATAELECEUSG(I))
0062 IF=RUSP(I)
0043 1G=pusa(I)
0064 IF{HERvy GO TO 601
0046 TLE=TLC+1
0067 EFTL{TLL)=IP
0048 BATL(TLC)=IE
0067 ZST(TLC)=Z8(T)xT(])
0070 YIIE(TLC) =1, 0/2ST (TLL)
0071 | 601~ YT(IF)SYT{(IP)I+{L1.0-TAI))AT(I)%x2/75(D)
G072 YTADM=YTIR (T -1.00/ T /I5(T)
0073 BCS(IF)=RCS{IP)+YLL(I) /2.0,
Q074 BCS (IO=RES(IQH+YLE(T) /240
0075 6004 | CONTINUE
Coverers . DIVIDE AND ORDER THE ELEMENT FOR EACH SUEDIVISION
00746 DO &30 J=1,NSUB ,
0077 NLS=NOLS (JHNEIS())
0078 D0 6650 JU=1sHLS
0079 BPS(JJ)=0
0080 66530 ERS{JN=0
Cevrsvres ORDER THE TRANSKISSION LINES AND THE TRANSFGRMERS
poel Nh=0
0082 " DO 651 N=1+NBIS(J)
0083 TO=RBUSS(N+J)
0084 YSH=CMPLX (0, 0+ BCS(IQ))+YT(I0)+CHPLX (0, 0+ ASTATC(IGY ) /EASHYA/
X VOLT(IG)/VOLT(IR)
0085 + CZ=CHFLX(0,0+0,0)

IF{Y5H.EQ.CZ) GD TO 631
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0088
0089
00%¢
0091
0092
0093
0094
0096
0097
0098
0099
0101
0103
0104
0105
0107
0109
0110
0111
0112

0113
0114

0115
0116
0117
0118
0119
0120
p122
0123

0125

0126
L 017
0128
012%

0130

0132
0133
0134

0135

0135
0138
0140
0141
0142
0143
0144
0145
0186
0147

NN=HH+1
EFS(HN}=0
ERS(NN)=N
ZRX (M =1,0/Y5H
651 CONTINUE
LE=NN
IF(NOLS{J),EQ.0) GO TO 2010
DO 452 M=1»NLINE
Hif=ATABLE (BUSF (3))
NN=ATABLE(EUSR{H))
IF (HH.NE.NKD) GO TO £57
IF (HiWME.J) GO TO 652
LC=LC+1
DO _438.-d=15HEIS(J)
TF (EUSP(HISER.EUSS (T d)) BRS(LLI=T
IF(EUSATH) L EQ.EUSS(1sJ)} BAS(LOI=]
658  CONTINUE
IRXLEC) =Z5CHIXT (H)
652 CONTINDE
2010 CONFINUE
Covever o FORE ZLHATRIX
Coveoaleso BOMBUTE THE MUMBER OF ELEMENTS
HELHT=LC ;
Coveorrde FORM Z1 FROK THE FIRST ELEMENT
I1¢1 ey ) =2RACT)

CovaveroseRECORD AND COUNT THE EUS HHICH HAS FORMED

NODE(1)=BES(E}
B
DB 670 N=2sNELKT
IFP=0
IF0=0 ,
TF (BFS(N).EG,0) 60 TO 690
DO 471 I=1sK
TF (EPSN) JNELNODE(T)) GO TO 671
IFFel
60 10 472

871 ““CONTINUE

472 CONTINUE
00-673-I=1aK

. IF(ERSCHIANE JNODE (1)) GO TO 673
TFe=T
.. G0 T0 474

673 CONTIMUE

474 CONTIMGE |
IF (IFFLE0.0) GO TO 680
IF (IF0,E0.0) GO TO 685
L=K+1 '
D0 675 I=1:k
Iy Ly D=2 T TPy -1 IF Qe D)
ZULs T =21 (Dol e )

675 CONTINUE

2Ll e ) =TI Ly ) -ZL(IFRs L p J )+ ZRXN)

676  CONTINUE
DD 677 I=1:K

127

FAGE 003



FORTRAR IV

0148
(149
0150
0191
0152
0153
0154
0135
0156
0157
0158
0159
0160
0161
0162
0143
0164
0163
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0178
0179
0180
0182
0183
0184
0185
0188
0187

0188" .

0189
0190
0191
01%2
0193
014
0195
0196
0197
(198
0199
0200
G201
0202

203

678

680

681

483

686

690

691

673

692

679

670

2000

vo2.5 FABE 004

00 677 H=1:K
21(Isﬁvd)=ll(IrH!J)‘(ZI(I:L?J)/ZI(L!L!J))XZI(L:HrJ)
CONTINUE

D0 478 I=1.L

1T Lo JI=CHFLX{0:010.0)

1L Tod)=CHPLY(04010.0)
CONTINUE

G0 TO 670

f=K+1

HODE{K)=EFS(N)}

L=K-1

DO 6681 I=1sL

2Ty V=TT TFR D

KTy =210 TeK e d)

CONTIHUE

U0 e =24 (TF Q2 TF Oy JI4ZRX(H)
GO T0 470

(=htl

NODE(¥)=ROS{HN)

i=k-1

D0 486 I=1sb

2T+ ¥4 ) S2L (T 1 EFF 1)

L1t eD ST Tl )

CONTINUE

71Kt g =2 1ETFEy IFE v IHZRAIN)
G0 T0 670

CONTINUE

B0 491 I=1sK

F (ERS(N)  NE.NODECI)) GO TO 691
TIFG=I

CONTINUE

TF{IF0.EQ.0) GO TG 692

LR+t

D0 $93-I=1sK

T Crd)E-20 (TFReLeY)

Ly Ie)=L1(TrLs )

CONTINUE ]
TU{LsLyd)=-Z1 (TG Lo JI+ZRX(N) '
L0 TD 676

shel

NODE (K)=ERS(N)

L=K-1

DO 499 I=1sL

21T oKy Y =CHPLXC0, 0000

21K Iod3=21(Tokyd)

CONTINUE

21Ky Ka J)y=ZRX(N)

CONTINUE

B0 2000 #H=1,NRIS(J)

D0 2000 N=1,NBISC(J)
YEUS(He s JI=CRPLEC0,Gr0.0)

DO 2001 M=1:+NELMT

IF=EFSIN)

I0=EQS (M}

-



FORTRAR IV YOZ.5 FAGE 005
0204 YY=1.0/ZRX{H)

4205 IF(IF,EQ.0) O TO 2002

0207 YEUS{IF s IP s J)=YEUS(IF IFy J)+YYY
0208 YEUS(I0yI0sJ)=YEUS(IO IRy d)+YYY
4209 YBUS{IF s I0sJ)=YRUS{IF 10 )-YYY
0210 YEUS{I0+IFs JI=YRUS{IO TP J)-YYY
0211 60 T8 2001

0212 2002 CONTINUE

0213 YBUS (IR I0yJ)=YRUS (IR, 16, J)4YYY
0214 2001 CONTINUE ;
0215 650  CONTINUE

of
0216 IF(OPTIONCE) JER.0) GO TO-740
CovvesrraaBRITESZEHATRIN

0218 DATA BB/ BUS'/

0219 00 700 J=1:NSLE

0220 ENEIS ()

0221 WRIFE(IH 2L

0722 7911 _FORMATA" 2528%:30('=')/25%s ' 21 MATRIX FOR SUEDIVISION 'sI2/25Xr
¥ 3000

022 MRTTE(THs2942) EB,BUSS(T3 ) T=1sk}

0224 2917 FORMAT(Y 'ai@Xr44aXoh4+13,116) 110C/ 15K, 4(aXrA8: 13,1150 D)

0223 0@ 700 I=1:K

0226 HRITE{THR2923) BUSS{Ipd) 14Z1CTsLad ¢l =11K)

0227 700  CONTINUE
0228 740 CONTINME
Covvenese FORM ZZ HATRIX

0229 D0 750 J=1rNSUE

0230 =NEIS(J)

023t DO 751 IC=1.NOTL(1)

0232 00732 I=1:K

0233 IF (BPTL(IC) (ER.EUSS(IxJ)) GO TO 753
0235 TF{EQTL(IC) JEQ.EUSS(IsJ}) GO TO 733
0237 752 - CONTINUE

0238 60.TC 751

023%. 753, IF(CUTF{IC).E0,999%) GO-T0 754

0241 DO 753 L=lsK

0242 IZ(LyICy I=THL I D)

02837755 CONTINUE

0244 LUTE(IC)=9939

0245 80/ T4 751

0246 754  CONTIMUE

0247 D0 756 L=1sK

0248 2Ly IC» N =-I1(LsTrd)

0249 756  CONTIMUE

790 751  CONTINUE

0251 750  CONTINUE

0252 IF(OFTION(7).EQ.0) GO TO 770

{:00 LR 'HRI‘E 22 HA?RIX

4 D0 760 J=1+HSUE
5 K=NEISiJ)

& WRITE(IH» 29283 o

7 72921 FORMAT(' *»28Xy30('-')/25%:'IZ MATRIX FOR SUEDIVISION '»I2/25Xs

Yo30{-'))

1258 WEITE(IMs2922) ((BFTL(I}.EQTL(I})»I=1,NOTLL1))
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0259 7922 FORMAT(® '+24s"TIE LIME'»4(5Xs Ze'= 9 I2012X) 1104/ 15K 805X, 12y
et I2a200)

0250 D0 760 L=1:K

0261 WRITE(INy2923) BUSS(Erd)» (22(LsICxI}»IC=1,NOTLUINY

0262 7923 FORMAT(' '+dXy BUS'»I354(1X2F10,8'd")s10(/11Xs
X 401X 2F10.4.'d"))

0263 760 CONTINUE

0264 770 CONTIMUE

“CevrnvrrsFORN 28 MATRIX

0265 DO 7771 I=1,HOTLEE}

0266 D0 7774 J=1,NOTL(1)

0267 74(1;J)=CHPLX(0.0+0.0)

0268 7771 CONTINUE

02469 DO 774=d=1:N5UE

0270 K=NEISA

0271 PO 77 241051 MOTL(T)

0272 00773 I= 141

0273 IF (5RTL(IC)\ER.EUSS(Is)) GO 10,774
0275 TR(BOTLLIE) [E0.EUSSETYd)) GO TO 774
6277 773 . CONTINUE

0278 GOsT0 772

0279 774  EONTIRU

280 IF(BUTF IC).EQ.BB88) GO0 JO 775
0282 DBI776/1 =1, NOTLLL)

0283 Z4(ICHL)=74TE L)+ 72(Toks J)
0284 776 CONTINUE

0283 CUTF{IC)=8888

0286 G0 10 772

0287 775, CONTINGE

0288 p0777 L=L:NOTL (1)

0289 Z4(I0sL)=14(IC,L)-224TsL v d)

0290 777 = CONTINUE
0291 772 - CONTINUE
0292 771  CONTINUE

0293 -0 778 I=1:HOTL(1)
0294 781, X)=74{TyT)+Z5T (1}
0795, 778 CONTINUE .
0296 IF(QFTION(R).EQ,0) GO TO 783
B o vioe s WRITE 24 HATRIX
0298 WRITE (IH:3911)
0799 3911 FORMAT(' *»3dX,120'-')/35%, ‘78 MATRIX'/35K,12C'=49)
0300 WRTTE(IMs3512) C(EPTL{I)+BOTL(I))I=1sNOTL(ZD)

0301 3912 FORMAT(® 2% 'TIE LINE' #4(5XrI2s" =" +12¢12X) 1 10(/13Xs
X 4(5Xe 12y "=y 12125000
0302 00 780 I=1.NOTLLL)
0303 HRITE(IHs3953) EPTL(I) BATLI) 2 (ZA(Tr ) pd=1sNOTLID))
0304 3913 FORMAT(' LSXr T2y - 12p 41X 2F 10,80 1)) 2 10C/ 11Ky
¥ 4(1X2F10.4+ ')}
0305 780  CONTINUE
0306 7B5  CONTIHUE
0307 2500 IF(OPTION(9:.ER.0) GO TO 82
Cavvvaves HRITE YEUS NATRIX
0309 D0 810 J=1¢NSUE
0310 K=NEIS5(J)



FORTRAN IV

0311

0312

0313
0314
0315
0314
0317
0218
0319
0320

7941 FORMAT(' °»28X+200'-" /25K 'YEUS WATRIX FOR SUEDIVISION '.I2,

810
820

V2.5 : FAGE 007

WRITE(IN:2941) J

X /7235%300"-"0)

HRITE(IM,2942) ((EESEUSS(I:d})rI=1eK)

FORMAT(' ' »14X24C4%sA4:I3911X)9104/15%r 444X sAG» 131 11XH))
D0 810 I=1:k

HRITE(IW:2923) BUSS(Irdd» (YBUS(IsLsJdisl=1sK)

CONTINUE
CONTINUE
RETURN
END

AULINENINYINg

ARIANTAUNINGIAY

131
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FORTRAN IV STORAGE MAF FOR PROGRAM UNIT STEP3
LOCAL UARTABLES: (PSECT $DATAs SIZE = 007576 ( 1953, HORDS)

HAME  TYFE OFFSET NAHE TYPE OFFSET NAME TYPE OFFSET
EE fxd 007070 cz Cx§ 007370 I Ixz 007400
IC Ix2 007420 IFF 132 007344 IFR Ix2 007344
IF Ix2 007340 I Ix2 007342 d Ixz 007402
Jud Ix2 007414 K Iz2 007424 L Ix2 007428
BN Ix2 007404 LC Ix2 007334 LN Ie2 007332
M Ia2 007406 i} Ix2 007420 N T2 007410
NELKT Ix2 007422 NLS | 0 Ix2e 007412 NN Ix2 007416
F Ix2 007330 TLC /%2 007336 VEEN Ix2 007326
YSH  €xB 007380 Yy Cx8 0067350

COMHON BLOCK/ fy SIZE = 022342 (4729 WORDS)

NAME  TYPL OFFSEY NAME  TYPE OFFSET NAHE  TYFE OFFSET
IR IxZs 000000 v Ix2 000002 NSUR  Ix2 000004
NEUS IxZ 006006 NLINE , Ix2 000010 KKaX  Ix2 000012
OFTION IxZis 000018 EASHYA Fxd 000052 EASEKY Rxd 000034
ALFHA kx4 000285 BUS T Ix2 000252 BUSTYP Ixz 000346
LINE IxZ 0 000642 BUSP.) T2 000406 BUSG Ix2 000752
VOLY Red 001146 guAx o Reg 001306 AKIN  Rxq 001476
ASTATC Red4 001664 YLC o Rzd Q02056 T Rxd 002366

I8 Cz8 .~ 002676 ATABLE Ix2 003316 BPTL Ix2 003612
BEIL I3z 003636 NOTL 122 003462 NEIS Ta2 00375
NOLS Ixz  00377C NLCPIxZ250 (04002 BPOS Ixz 004024
E@BS Ix2 004122 EUSS  IxZ. 004216 1 Cx8 004312
YEUS Cx8 011052 14 Lz 015617 YTIE Cx8 017252
FPQ | _Rxd4 017372 EPSLON Rx4 017702 DEN  CxB 017704
LOAD [ -CxB——020266 g kx4 020646 FGF  Rw4 021156
Aor “-Rxd 021444 EEUS Cx8 021776 NLE  Ix2 0223534
NVCR Ix2 022360

LOCAL AND COMMON ARRAYS?

NAKE TYPE, SECTION OFFSET & --5-- STZE-—+- DIMENSIONS
ATABLE Ix2 4888, 003516 000074 T 30.) (30D
BASERV Rxq (4885, 0000056 000170 C  604) (30}
ECS .« Red < $DATA | 006440 (0000504 (1 12043 (10)
EFDS, | In2 VEC ~$¢¢%.. 004026 000074 ¢ | 30, (10:3)
EFS Iz $DATA 000024 000030 ¢ 20.) (20)
BFS1  IxZ $DATA 006250 000050 ¢ 204) (200
BFTL  Ix2 J$886, 003612 000024 (  10.) (10)
ERDS T2 VEC .$¢8¢, 003122 000074 ¢ 30} (10+3)
gas I $DATA 000074 000030 (  20.) (20
BeS1  Ix? $DATA 004320 000050 ¢  20.3 (20}
EQTL  Ix2 488, 003636 000024 (10} (10)
s IxZ J844, 000252 000074 ¢ 30, (3D
BUSk  IxZ 886, 000606 000144 ( 30.) (SD)
EUSQ  Ix2 A48, 000752 000144 ( 50.Y (50)
EUSS  Ix2 VEC .es4, 004216 000074 ( 30.) {10+3)
BUSTYP Ix2 J$6¢8, 000345 000074 ¢ 30.) (30)
CUTF  Ix2 _ 4DATA 000144 000024 (  10.) (10)

L Cxg $DATA 006130 000120 ¢ 40.) (10)
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(30)
{30)
§{1)]
(10
{50)
(30)

EEUS  CxB 888, 021776 000360 }
)
)
)
)
)
) (D
)
)
)
)
)
)
)

{
GEN  [x8 J$848, 017706 000360 {
Iy Ix2 $DATR 008370 000029 (
MYy Ix2 $DATA 004414 00024 (
LINE  Ix2 +S888, 000442 000144
LoD Crxd 4888, 020266 000340 ¢
NEIS Ix2 +$88%, 003706 000012 (
HLCP  Ix2 5886, 004002 000024 (
NODE  Ix2Z - $DATA  GOCO0D  G0D0Z4 (
NOLS Ix2 J$48%, 003770 000012 (
NOTL  IxZ 5888, 003662 000074 (
CFYION Ix2Z $656, 000014 0000364
PFQ@  &x4 S35, 017372 0003104
Fap kx4 58580 0211596 000310 ¢
OMAX  Rx4 $55%0 001306 000170 ( " 40.) (30
GHIN kx4 888 001976 000170 ¢ - 60.)°430)
I #8380 020644 000310 ( 1004) (30)
{
{
(
(
(
{
(
(
(
{
{
{
{
{
{
(

[ ey

rd Y s s b D

‘OOOOC-
- -

—
(=]

{10}

Lol

A O WO oL

{10)
{9

a3

(30)
{19

e

100, (50}

(507

fer k¥4 S50 021466 000310 (1004 (50)
ASTATC Rx4 3558, 1001666 000170 601 {30)

T x4 +A88%0 002366000310 ( 1004) (30)

v Cxg $DATA 004750 000120 40.F (107

VOLT Rx4 +$68%, S 0011146 000170 60, 1 {30)

YBUS CxkB VEC .4$%¢, 011057 004540.C 1200.} (10+10+3)
YL  Rx§ o8558, 002056 000310 ( 100.) (50)

A\ Cxg $DATA 000430 000360 ( 120.) (30)

YTIE C28. 5888, 017252 000120 (1 40.) (10)

IRX (B $DATA 001010 000380 ( 120.) (30)

IRX1 Cx8 $DATA - 00451C 060280 ¢ .BO.) (20)

18 {x8 +$85%, 002676 000820 { 2004) (30D

I5T  Cx8 $DATA__ 000170000240 BO.(20)

1 Cx8 VEC ¢85, 004212 004540 ¢ 1200.} (10210,3)
12 Cx8 VEC $DATA 001370 . 004330 ( 1200.) (10:10.3)
14 CxB VEC. .¢$$$, 013612 001440 ¢ 400.) (10,10}

SUBROUTINESs FUNCTIONS: STATEMENT AND-FROCESSOR-DEFIMED FUNCTIONS:

NAME " TYPE™ 'NANE * TYPE "“MAME ° TYPE® 'NAME TYPE" NAME TYPE
- CHPLX “CxB '



FORTRAN TV V0Z2.5 FABE 001

0001

0002
0003
0004
0003
0006
0007
0008

000% -

0010
0011
0012
0013
po14
0015
0014
0017

0018

0019

COODQ.G"!'!0.0!".i'l.!!.|G!|O|0ilf‘.|0|ll§'ﬂ|.GC..CGQO.!il.'l!i.||0004ii000|

SUEROUTINE STEP4

EID...I|Il!.'Oi..00'O’I‘l.‘!0.l..!.0'.00'0'0.0.0'..Oll.'lDQ‘O"I.I'.'.'.C."Q‘

L

Coavessns o LIGT OF VARIAELES

C EBUSS = BUS VOLTAGE IN SUBDIVISION

L EES = BUS UOLTAGE IN SUEDIVISION

c FESH = MAGNITUDE OF EUS VOLTAGE IN SUEDIVION

C FESA = PHASE ANGLE OF EBUS VOLTAGE IN SUBDIVISION
£ ITIE = TIE LINE CURRENT

c CONVEC = CONVERGENCE VECTOR

t FD = REAL EUS FOMER DEMAND

€ ap = REACTIVE EUS POHER DEMAND

¢ PG = .REALBUS_ROMER-GEHERATION

(" tiH = REAGTIVE RS FOMER GENERATION

L YES = EUS ADMITTANCE HATRIX OF EACH SUBDIVISION
C YESH = MAGNITUDE OF EUS ADKITTANCE MATRIX

c YBSA = PHASE/ANGLE OF 'BUS ADMITTANCE MATRIX

c QHAXS = MAXTHUM/LTHIT OF REACTIVE EUS POMER

C GHINS = MINTMUM LIKIT OF REACTIVE BUS FORER

t §TE = COMPLEY POMER DELIVER TO TIE EUS

C PTE = REAL POWER‘DELIVER 70 TIE EUS

c OTE = REACTAVE POWER DELIVER TO TIE BUS

C PCAL = CALCULATED REAL BUS POMER

C OCAL . = CALCULATED REACTIVE EUS POMER

C P = REAL BUS POWER HISHATCH

C L] = REACTIVE BUS FOWER HISHATCH

L JCE  =-JACOBIAN

L PPR = "REAL POWER FLOW FROM BUS P TO BUSQ

C pFe = TEACTIVE POWER FLOW FROM BUS P TO EUS @
L POP = REAL POMER FLON FROM EUS O TO BUS P

C @@ = REACTIVE POWER FLOW FROM BUS @ TO BUS P
L PSLACK = REAL PONER AT SLACK BUS

C RSLACK = REACTIVE POMER AT SLACK BUS

C

E..........CLASSIFY THE VARIABLES

INTEGER P2 Ry CONVEC(10) s PPy NCON

REAL PD(iO)rGE(lO)yPG(iO):QG(lO)aRPvIFvYESH(10f10)rYESA(10;10)
REAL GHAXS6103yQHINS (10) sPTR(10),0TE (107 /EESH(10) 1EBSA(10)
REAL' FCAL (103, QCAL(10)5MAG ANG /DPL 107 50O (107 EE(20220)

REAL DEL(20),DEBSH{(10)DERSAC10),JIT

REAL FPO(S50)+QFO(S0) FOF(50)200F (S0 +FSLACK,OSLACK

COWPLEX EPsEQyITIE(10)sYES{10+10),EES{10)+ITT(20)

COMPLEX ITO(10)rETOSS{10),ET0S(10+3),ELFR{10)+YBUS(10+10+3)
COMPLEX ICP(10)2IT110¢3),IT2010)+ET1(10) ET1S(10:2)+SFRSAF
INTEGER TR»THsNSURsNEUSsNLINE KMAX2OFTION(15)+EUS(30)
INTEGER BUSTYP(20) sLINE(50) EUSF(50)sEUSQIS0) 1BUSS(103)
INTEGER ATAELE(30)+BFTL(10):EQTL(10)NOTL(30)/HEIS(S)
INTEGER NOLS(S)sNLCP(10),EFDS(10+3}+ER0S(10+3) 1NLESNVCE
REAL EASHYA:EASEXV(30) +ALFHASVOLT (30 DHAY.(30) +ONIN(30}
REAL GSTATC(30)+YLC(S0)rT¢50)sEFSLON

CONFLEX Z6(50)¢Z1{10+10,3},72(10+10,2),24(10+10)

CONFLEX YTIE(10)»EBUS(30)¢EBUSS(10¢3)+GEN(30)1LOAD(30)
COMFLEX A(10:10)+X(10) +E{10):0DsEERsEX-EYsVXXsWYT VL



FORTRAN IV V0Z.0 . PAGE 002
Cuvveorens CONHON THE ARRAYS OF VARIAELES

$020 COMNON TRy THyNSUE s HEUS s NLINE s KMAX 1 DFTION: EASHVA, BASERV, ALFHA

0021 COMHON EUS»BUSTYF LINE s BUSF EUSQVOLT » GHAX « GHIN OSTATC, YL, T

0022 COMHON 251 ATABLE sEPTL +RATL rNOTL sNEIS s NOLS+ HLCF1EFOS,BROS

0023 COHMON BUSSsZ1»YEUS:Z4,YTIESFPR

0024 COKHON EFSLON:GENsLOADOFQyPOF 1 0BF 1 EBUSNLESNVCE

0625 TYPE 9991

0024 9991 FORMATC(/T10,'DD YOU HANT TO CHANGE THE ACC. FACTOR 7 (Y/N)'s$}

0027 DATA HM/HY/ \

0028 ACCEFT 9992,8Y -

0029 9992 FORMAT(AL)

0030 IF{NY.NE.KH) GO TO 9995

0032 TYFE 9993

0033 9993 FORMAT{/T10+*THE ACCELERATING FACTOR IS “+%)

0034 ACCEPT 9924:ALPHA

0035 9994 FORKAT(F4.2)

0034 97995 CONTINUE
Cuvsvesssr INITIALIZE THE BUS VOLTAGES OF EACH SUEDIVISION

0037 DO 407 I=14M5U8
0038 DO 408 J=1,NRES{1)
0039 K=BUSS{Js 1)

0080 408  EBUSS(JsT)ECHPLX(VDLT(K)30:0)
0041 407  CONTIMUE :
CovesorenssSET TTERATION NUMBER
0042 KKK=0 :
Coveverens COMPUTE TIE CURRENTS
0043 471 DO 409 I=1,NOTL(1)

0044 p=ePTL(I)

0043 g=BaTL()

0046 D0 4407 "T1=1,NSUB

0047 D0 4408 Ji=1,HEIS(I1)

0048 IF(P.NE,BUSS(J1,I1)) GO TO 4407
0050 K1=J1

0031 N1=I1

0052 GO 7O 2406 f
0053 4409 IF{Q.NESEUSS(J13I1)) GO T074408
0055 - 2=d1

0056 Nz2=11

0057 » 8408 CONTINUE
0058 4407 * CONTINUE

0059 EP=CEUSS (H1sN1) )

0040 EQ=EEUSS (H2yN2) .
0081 IF(N2,GT.N1) ITIECI}=(EQ-EFIXYTIE(D)
0063 IF(HZ,LT.N1) ITIE(T)=(EP-ERIXYTIE(D)
0065 409  CONTINUE

0044 D0 4471 I=1,NSUE

0067 4471 CONVEC(I)=0
CoessereseoSET SUEDIVISION NUKBER

0048 L=t
Creoeersss LOAD DATA OF THIS SUEDIVISION
0049 457 DO 410 T=1:NEIS(L)
0070 J=EUSS(IsL)
0071 FD(I)=REAL(LDAD(J)) /EASHVA
0072 Q0(T)=AIMAG(LDAD(J) ) /EASHVA

135
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FORTRAN IV Va2.5 FAGE 003
(073 FG¢T)=REAL(GENCJ))/EASHVA
074 PG{T)=AIKAGIGENLJ) ) /EASHVA
0075 QHAXS (1) =0HAX{D)
0076 PMINS(I)=CKINGSD
0077 EES{I)=EEUSS(IL)
0078 410  CONTINUE
0079 00 411 I=1.NBIS(L)
0080 DO 411 J=1,NBIS(L)
0081 YES(I,J)=YBUS(Idsl) .
0082 411  CONTINUE
0083 NLE=0
0084 MICB=0
0085 D0 1801 d=1+NEUS
0086 IF(ATAELE{J)+HNE.L) GO 70.1801
(088 IFCEUSTYR4¥E, 1)| GO 7O 1402
0090 HLE=HLE ]
0091 G0 1071401
0092 1402 JFCBUSTYPLD)WNE.2) BD TO 1401
0094 NVCB=NVCE+1
0095 1401 CONTIMUE
Coviihs s  JACOMPUTE THE REAL AND REACTIVE POMER WHICH DELIVER T0 TIE BUS
0096 DO G312 T=1yNEISEL)
G097 FTE(1)=040
0098 aTeRLI=0:0
0099 412  CONTINUE
0100 DD 413 1=1:NEISIL)
9101 P=EUSS{T LY
0102 IF (BUSTYP(P).ER, 3} S0 T0 413
0104 DD 414 J=1,HOTL(1)
0105 IF (FLEQLEPTLCSY) GO TO 415
0107 IF(P.NELEQTLCJ)) GO TO 414
0109 H=BRTL(J)
0110 N=BFTL(L)
0111 £0 TO 4414
0112 415 H=BRTL(J)
0113 N=EATL(J)
0114 ' 4414 'KM=ATABLE(H)
0115 NN=ATABELE(R)
0116 TF{HH.GT. NN} GO TO 4413
0118 AF=-REAL(ERS( DY XCONJECITIEL 1)
0119 PTB(T)=FTECTY+AP
0120 AR=-AIMAG{EES{I) 2CONJG(ITIECD))
017t ATE(D)=0TE(I)+AG
0122 G0 T0 414
6123 4415 AF=REAL(EES(I}RCONJG(ITIE(J}))
0124 FTE(I)=FTE(1) +AF
0125 AR=ATMAG(EES (D) XCONJG(ITIE(I)
0126 RTE(T)=QTR(I)+A0
0127 414  CONTIMUE
0128 413  CONTIMUE ‘
CuveesnsssCOMPUTE THE REAL AND REACTIVE EUS PONER
0129 DO 416 I=1sNEIS(L)
0130 08 416 J=1sNETS(L)

0131

RF=REAL (YES{IsJd})



137

FORTRAN IV V62,5 FAGE 004
0132 IF=ATHAG(YRS(I.J))

6133 YESH(T » 3)=CARS(YES(TI:J))

0134 YESH(TrJ)=-ATAN2 (IFRF)

0133 416  CONTINUE

0136 00 417 T=1,MEIS(L)

0137 RP=REAL(EES(I))

0138 IP=AINAG(EES(I))

0139 EBSM(I)=CABS(EES(I))

0140 417 EESACT)=ATANZ(IP.RF)

0141 FPP=EUSSHEISIL) SL)

0142 IF(BUSTYP(PFF) L HE3) NHM=NEIS(L}
0144 IF(EUSTYP(FFP)(EB.3) NMN=NRIS(L)-1
01446 IF (NNRLNEGO) 60 TD 4459

0148 CONVEC{L)=999¢%

0149 &0 TO 480

0150 4439 00 418 I=L.hWN

0154 PCALLEN=0,0

0152 418 GCAL(1)=0.0

0153 D0 419 I=1y NN

0154 DO 420.0=14NETS (L)

0155 HACZERSH(T) sEESH(J) 2 YESKIT s J)
0155 ANG=EESA(TI-EBSA( S ) YESA{ Lad)
0157 PCAL (T)=PCAL (T} +HAGRCOSIANG)

0158 420  QCAL{I)=0CAL{T)+HAGXSIN(AKG)
0159 419  CONTINUE _
Covvrnses CORPUTE THE EUS FORER MISHATCH

0160 DHAX=0.0

0141 D0 421 I=1,NNH

0162 DP{I)=FG(I)=FDITI-FCAL (TI=PTELL)

p163 IF(ABS(DP(T)Y,GT:0MAX) DHAX=RES(DP(I))
0163 421 - CONTINUE

0166 00422 I=17NLE

0167 0041)=RE(I)~GD(I)-QCAL(I)-DTE(I)

0168 TF(AES(DACI) ). GT.DMAX) DNRX=RES(DR(T))

0170 422  CONTINUE
CovsenevesCHECKS IS THIS SOLUTION'CONVERGED?

pi71 IF(DMAX,LT EFSLONY GO TO-G0O
Cos ooty oo FORNCUACOEIAN
0173 HHN=NNN+NLE
0174 DO 423 I=1,Hiti
0175 D0, 423" J=1rHiH
0176" 423 * JCE(TSJ=0:0
0177 DO 4650 I=1,NEIS(L)
0178 DO 6651 K=1:ROTL(D)
0179 IDY=0
0189 IF(RUSS{I.L).EQ.EBFTLCK)) 1DY=9999
0182 IF(BUSS(IsL),EQLEOTL(K) Y IDY=99%9
0184 IF(IDY.NE.9999) GO TO 8651
0166 YES(I.I}=YRS(I,T)+YTIE(K)
0187 6651 CONTINUE
0188 6450 CONTINUE
(189 DO 4416 I=1sHBIS(L)
0190 DG 4816 J=1+HEIS(L?

0151 RP=REAL(YBS(I,J))
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FORTRAN TV Vz,5 FABE 005
0192 IF=AINAG(YES(IsJ))
0193 VESH{Ty J)=CAES{YESTrd))
%4 YESA(Lr ) =-ATANZ{IFSRF)
019% 4416 CONTINUE
CoveverersFORM J1 OF JACORIAN
(196 DO 424 T=1rNNNM
1% IF(EUSTYP(FPF),NE,3) GO TO 425
0199 JCB(I,I)=-EESH{T)XEESHCNETS (L) I RYESHCTsNETS (L) ) 3SIN(EESA(T)+
Y YESA(INEIS(L) }-EESA(NEIS(LI))
0200 425 0D 4424 J=1eHN
0201 IF(1.60.4) GO TO 4424
0203 JCE(T s JY=ERSH (T} XEBSKCIAYEEMIT JIXSINCEESA(T HYESALT 1 J)-EBSALS)
S
0204 JOB{ Lpda=dCECT, 1) -JCE( I d)
205 4424 COWTINUE
206 B0" 8573 =17NOTL( L}
2 I0=0
2 TF (RUSS(T+L0 EQ,BFTL(K)) TQ=EATL(K)
0210 TEABUSSIT 4L )4 ERLERTEAKY ) TR=EFTL(K)

0232
0233
0234

236

0237
0238
0240

0241
0242
0243
0245
0244
0:47

0248

(249

IF (TORECL0) GO F0-4423

I =ATABLE(ID)

DO 4425 K1=1,MEISCIL)

IF (14, EQLEUSSTRE s TL) D TI0=K1
4425 CONTINUE

£B=CABS(EBUSSLIIC,TLY)

RP=KEAL (ERUSS(IIO TLI}

IP=AINAGCERUSSLIIRILY)

FEB=ATANZ(IFsRF)

YE=CABS(YTIE(K))

RESREALGYTIECRT)

IF=AINAG(-YTIE(K))

PYE=-ATANZIFsRF)

JUE(TyT)=JCE (1) 1) -EESH D) XEEXYEXSIN(EBSA(T) +PYE-PEE)
4423 CONTINUE
424, CONTINUE

IF(OFTIONC1S)SEQ.0) GOYTO 7777
Cuvsrssee FORK J2 OF JACOEIAN

DD 426 I=1,NHN

TI=T4NHN

IFCEUSTYF (EFR) . NE,3) GO TO 4427

JCE{T» IL)-EESﬁ(NEIS(L))lYESH(IrNEIS(L))!CD5(\ESA(1rNtISfL))+

YEESA(T) -EBSACNETS(LI))
4427 D0 427 J=1,NNN

IF(I.EQ.4) GO TD 427

JCE(T,TI)=JCEC Ty IT)+EESH( ) XYESK{ Ty J)XCOS (EESAL {IHYESALT D)~

X EESA())
477 COMTIMUE -

DO 428 J=1:HLE

IF (I.EQ.J} GO TD 426

RN L

JOE(T5JJi=ERGH(TYXYESH (T, J)¥COG (EESALTI +YBSA(T N -EESALLD)
428 CONTINUE

JCE(T+TTV=dCE{TsT1) 42, DXERSH(TIIYESH(T- TIRCOS(YESALT 1))

00 4428 KE=1.NCTLIDD



FORTRAN T¥ U025 FAGE 004

OA.J
025
L\JS

G255

0257
0258
025

0261
0262
0243
0264
0263
0266
0267
0268
0269
0270
0271
0272

0273
0274

0275

0277

0z7
279
0281

0282
0283
0284
0283
0284
0288
0290
0292
0293
(294
0294
0297
0298
0299
0300
0201
0302
0303
0204
0305
0308
2307

0308
G308

1e=0
TF(EUSS(TsLY EQ,EFTLEEYY TO=EGTLIKD
IF{EUSS{IsL) EQ,ERTL{K)} T0=EFTLIKD
IF(IN.EQ.0) GO TO 4422
IL=ATAELE{IR)
D0 4424 K1=1+NETIS{IL)
IF(10.EQ.EUSS (KT, IL)) TIG=K1
4426 CONTINUE
EB=CARS(ERUSS(IIR.IL) )
RF=REAL(EEUSS(TIR.IL )Y
TF=ATHAG(EBUSS(IIO ILY)
PEE=ATAHZ(IF(FF)
YE=CARSCYTIE(K))
Rb=REAL(-YTIE(K))
IF=AIMACL=YTIE(K) }
FYE=-ATANZ LIPS RF)
JCB(T,IT)= JEE(I:II)*EEK\BXCUS(EEQA\I)+PYB -PER)
4428 CONFINUE
426  CONTIWUE
Coondfe. s JFORH U3 OF JACCEIAN
007423 I=4,HLB
JIT=T4NNN
IF (BUSTYP{RPE)+NE, 3) 60 T0 430
JEB(ITeI)= ERSHCTYZEBSHNETS (L)) AYESH(TsNEIS(L) )XCOS(EESACT) +
¥ YESA(I,NEISLL)-EESAMNEISCLID
430 DO 4429 J=1sMHN
TF(I.EQ.4) 68 T0 9429
JCE(II!J)--ESSH(I)IEESHfJ)xYESH(I:J)KCBS(EESA(I)+YESA(I’J)-
X EESA(J))
JCECIT T)=JCB (T I)-JCRAIIrd)
4429 - CONTINUE ‘
DO 4430 K=1+HOTL(1)
18=0
TF(EUSS(TsL) ERLEPTLIK)) I0=EQTLIK)
TF {BUSS( Ty L E0GRATLARD 3y IO=BETL (K)
IF(IA.EQ,¢) GO TO 8430
TL=ATAELE(TO)
D0 4433 Ki=1sNBIS(IL)
TR(TQOEQ BUSSCHE TLAN T ERFEL
4433 CONTIHUE
EB=CARS{ERUSS(IIA,IL)}
FP=REAL(ERUSS(IINLIL))
IP=AINAG(EBUSS(IIRILY)
YE=CABS(YTIE(K))
RP=REAL(-VTIE(K))
IF=ATHAG{-YTIE(K))
FYB=-ATANZ(IFsRF)
JCE(TTsT)=JCEIT T} +EESK I T)XEEXYEXCOS(EESA(TI+FYE- FET:
4430 CONTINUE
479  COMTIMUE
7777 CONTINUE
Covrrrees FORN U8 OF JACOEIAN
00 421 I=1,NLE
TI=T+HHH



FORTRAN IV VDELS FAGE 407
0210 TFCRUSTYR(PPFYMELZ) GO TO 4432 .
a312 JCB(II:II)=EBS=iNBiEiL)if?BSﬂ(IsNBI;(L))lSINiTESﬁierEIQEL??*

¥EBSA(T)-EESA(NEISILI )Y

0313 4432 00 422 J=LaM

0314 TF{1.EQ.) GO TO 432

D316 JCE(IIyII)=EESH(J)lYBSH(iyd)!SIH{EBSﬁ{I)+YBSR(I;J)-
% EESA{J))+JCR(II IL}

0317 432 CONTIHUE

0318 D0 432 J=1,NLE

0319 Jd=JHINN

0320 IF(TI.E0.J) GO 7O 433

0322 JEE(II:JJ)=EESH(I)XYBSH(IrJ)lSIN(EESQ(I)+YBSA(I:J)-EESA(J))
9322 433 CONTINUE

0324 JCB(II:II)=JCB(II:II)+2.OXEBSH(I)!YESH(I:I)XSIH(YBS&(I:I))
0325 DA 25K NOTLL T

0326 If=0

0327 TF (EUSS (L)L ECEFTLIKY) I8=EQTLIK)

0329 TRAEUSS (T) LY 4EB.BETL(K) ). I0=EFTLCED

033t IF(10,£0.0) GO 10 4431

0333 ILEATARLECID)

(334 p0 4434 K1=1:NEISUIL)

0335 IF ¢20.£0, BUSSTKL,IL)) I10=K1

(337 4434 CONTINUE

0338 EB=CAES (ERUSS(IIR-IL Y

0337 RP=REALAEEUSS{IIO, ILY)

0340 IP=ATHAGIERUSS{ITA,IL)

0341 Ye=CARSCYTIELK) )

0342 RP=REALT-YTIE(K))

0343 IP=ATMAG(-YTIE(K)}

0344 PYE=-ATANZ{IF/RF)

(345 JCB{ITsI1)=JCE(IT IT)+EEXYEXSINCEREACT) +FYE-FER)

0345 4431 CONTINUE
0347 431 CONTINUE :
CoveslwiaCOHFUTE THE CHANGE OF EUS VOLTAGES

0348 08 434 T=1+NAN
0349 1434 DEL(I}=DF (1)
0350 DB 425 I=1:NLE
0351 TI=T+NNN
252 435" DEL{IT)=DQUI)
0353 DO 436 T=1em
0394 JII=JCE(1:1)
0355 00 437 J=1,HHH
03536 JCEC T d}=dCE(Tr N /JIT
0357 437  COMTINUE
0358 DEL(I)=DEL{T)/JII
0357 D0 438 J=1,HHM
0340 IF(I.EQ.) GO TO 438
6342 DEL{J3=DEL () -DELITIXJCELSL T
0343 438 CONTINUE
0564 DO 439 K=1.HHK
0345 IF(K.EQ,I} GO TO 43¢%
0367 JII=JCE (R
0368 DO 440 J=1,MiiH

03657 440 JCE (K y J3=JCR (K )= JCBET JINTT
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FORTRAH IV V2.5 FAGE D0B

0370 43¢ CONTIMUE
9371 434 CONTIMUE
Covevesen COMPUTE THE MEW BUS VOLTAGES

0372 DO 4442 T=1.MHit

0373 DERSA(TI=0.0

0374 4442 DEESH(I)=0.0

0375 DO 432 I=1.HAN

0376 442  DEBSA(I)=DEL(I)

0377 . DO 443 I=i-MLE

0378 J=T+NEN

0379 443  DEESH(I)=DEL(J)

0380 00 444 I=1rNNK

0381 EESH(T)=ERSH{T)4DEESHT)
0387 443  EESA(I)=EESA(T)+DERSALI)
(1383 DO 445 I=heNEIS(L)

0384 RP=EESH(I)*COSCEESALI))
0385 IP=ERSH(TYSTMMEESA(T))
0384 EES(I)=CHELXRP 17}

0387 445 CONTIMUE

Coansvoar OETATMGSOLUTION OF TOFH SUEDIMISION
0388 480 .DO 453 I=1,NEIS(L)
0389 453 ITT{I)=CHPLX(0.050:0}

0390 DB 4453 I=1,HOFL(1}

0371 ~ P=EFTLD)

0392 IF(ATAELECE)VNESL) GO T0.4454
0374 DO 4455 J=1,NEISHL)

0395 IF (P,EQ.BUSS(JrL) L H=d

0397 4455 CONTIMUE

0398 Mii=ATABLE(RATLLIY)

0399 IF (N LTWL) ITTO=ITT(H)+ITIE(T)
0401 IF (MM LT LY TTTOR=ITTO=ITIE(D)
0403 60 70 %4533

0404 4454 Q=EQTL(I)

0405 IF(ATAELETR) (NE.L) GO TO 4453
0407 PO 4456 J=1aHEIS(L)

0408 TF(OYEQ.BUSS(IL ) /H=d

0410 4436 CONTIMUE

0411 - MH=ATAELE(EFTL(I))

0412 IF (§M.GT. L) TTTOD=ITTENITIE(D)
0314 TR ML LT IT TR =TT (H)RITIE(D)
0416 744537 CONTINUE

0417 DO 4457 I=1.MEIS(L)

0418 ETOS(LsL)=CHFLX(0.0:0.0)

0419 DO 4458 J=1»NEIS(L}

0420 ETOS{T-L)=ETOS(I, U+Z21(Tvdy LIXITTLY,
0471 4438 CORTINUE

0422 ETOS(I.L)=EES(I)-ETCS(IL?

0423 4457 CONTINUE
CovveverssCHECESIS THIS THE LAST SUEDIVISION?

0324 459 L=L+]

0823 IF(L.LE.MSUE} GO TO 4%7
© Cueviaves COMFUTE THE VDLTAGE ACROSS TORN SUBDIVISIOM
0427 D0 440 I=1.HOTL(1)

0428 F=BFTLID



FORTRAN IV

0329
4430
0431
0433
0434
0435
0436
0437,
0439
0440
0842
0444
0845
0444
0447
0448
0449

0450

0451
0452
0433
0434
0455
0436
0437
0458
04560
0451
04é2
0444
04644
0867
0468
0449
0471

0472

0473
04735
0477

0478
047¢
0480
0481
0482
0483
04ed
(485
0484
0457

0488

441

462

360

V02,5

Hi=ATABLE(F)

DO 241 J=1.HEIS{KI)

IF(P.EQ.BUSS(J:KL)) H=J

CONTINUE

G=EQTL(D)

{Z=ATAELE(D)

0D 462 J=1:NBIS(KD)

TF(0.EQ,EUSS(JeK2)) H=d

CONTINUE

IF (K1,LT.E2) ELFR(I)SETOS{HKZ)-ETOS(H,K1)
IFCK1.GT. 42} ELFRIII=ETOS{HsK1 )=EF08 (HKZ)
B(I)=ELFA(I)

CONTINUE

DO 4440 I=17MOTL(1)

00 4440 J=19NOTLLL)

A(Ird)=78(1sd)

44460 CONTINUE
Crvseoers COMPUTE THECCLOSED PATH CURRENTS

CALL GJORDALA:ICF:EyNOTL{1

FAGE 009

Cuvrenvse CONVERT CLOSED RATH CURREWTS TO IHJECTED TIE CURRENTS

443

465

466

464

Coevereor OETAIN VOLTAGE CONTRIEUTIONS IN SUEDIVISION DUE TO TIE CURREMTS

448

D0 443 T=1+16UE

DD 443 J=1yNETS(I)

IT1¢Jy 1)=CHFLX(020,0,0)

D0 444 I=1,H07TL(1)

P=RFTL(T)

Hi=ATABLE(F)

DO 465 J=1,NELIS(HLY

IF(P.EQ.BUSS(JeKE D) H=d

CONTINUE

MM=ATABLE (EQTL(I))

IF(HX.ET.KDY TTH KD =TT K+ ICP (D)
IF (MR LTLH1). ITLCHAK1)=IT1(M:R1)-ICF(T)
D=ROTL(I)

K2=ATAELE(R)

00 864 J=LNEIS(KZ)

TF (0. EQ{BUSST4,K2)Y M=d

CONTIMUE

Hi=ATABLE(EFTLAI))

IF(HKLGT.K2) TTH{NKZ)=IT1(NK2)+ICRED)
TF G LTR 2TV ITIONGR2 =TT {NGK2)<TERCT) O
CONTINUE

D0 467 L=1+NSUE

DO 448 I=1,NEIS(L)

IT2{D=ITHI:L)

CONTINUE

DO 44647 I=1+NEIS{L)
ET1S(T¢L)=CHFLX(D,C10.0)

DO 4448 J=1 NEISL)
ETI5{T+L)=ETIS(I L) +Z1(TodeLIRITZEN)

4468  COMTIHUE
4457 CONTINUE
Covanreens TOTAL VOLTAGE SOLUTION

00 470 I=1:MEISIL)
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FORTRAN 1Y

043¢
04%0
0491
DE93
0454
0495
04%4
0497
0498
0499
0300
0501
0502
0503
0304
0503
0504
0507
0508
0510
051l
0512
0513
0514
0515
0516
0517
0518
519
0520
0521
0523
05z4

0523

azb
0528
0329
4530
0331
(532

0533

0534
0536

538
0537
0540
0531
0592
0543

o4
0545
0545
0547
0548

9470

470
as7

4703

4702
4701

4700

5444

Voz.5 i PAGE 010

F=EUSS{IsL}

UP=EUSS(NEIS(L) L}
IF(EUSTYF(JF}NEL3Y GO TO 9470
WXX=ETOS(HEIS(L)sL)

UX=REAL (VXX}

VY=ATHAG(VXX}

VZ=VOLT(UF)
YYY=ET1S(NEIS(L)sL}
VA=REALCVYY)

VE=ATHAG(VYY)

VI={VZ-VXi/VA

WJ=-VY/ Uk

VIZ=ET1S(TvL)

VAL=REAL (VZZ)

VET=RTFAGVTD)

U =VIxVAL

VL=VJxyE]
EJS(T 1 =CRELACVRA L)

IF (EUSTYR(F),ER.3) GO TO 470
EXsFBUSS{Lsl )
EEUSSAT, W) =ETCS (T LI+ETIS(T,L)
EYsERUSS(IsL?

EBUSS (T+L)=EX+ALFHAR(EY-EX)
CONTINUE

CONTINLE

D0 4700 I=1:HOTLLL)

P=EPTL(I)

B=EATL(I}

D0 4701 I1=1,NSUE

DO 4702 J1=1sNEIS(I1)

IF (P, NE,BUSS(J1,T1}) GO TO 4703
itd=J1

Ni=11

GO 70 4702
TF(Q.ME.BUSS(JL»I1) ) §00TO 4702
n2=J41

N2=Ti

EONTINUE

CONTINUE

EF=EBUSSTHIANG)
E@=EELSS(HZoNZ)

IF(N2,ET.N1) ITIE(I)=(EG-EF)RYTIE(D)
TF(M2,LT M) ITIE(D)=(EP-ER)XYTIE(T)
CONTINUE

DO 4704 L=1+NSUE

DO 4434 H=1,HEIS(L)

00 4434 H=1,NEIS(L)

YRS (Hs N)=YEUS (Mo Ny L)
RP=REAL(YES(MsH)) ©

TP=ATHAG (YES(H)N))
YESH(HsN)=CAES(YES(MsN))
YESAH(Hs N =-ATANZ (IF/EF)
CONTIMUE

DO 4470 I=1;HEIS(L)
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FORTRAN TV ¥02,5 FAGE 011
0549 P=EUSS(TsL)
5550 TFIRUSTYRIFY MELZ) 66 TO 4470
0552 EE=VOLT{F) '
0553 RF=REALIEEVSS(I:L))
055 IP=AIHAG(EEUSS(IsL))
0555 PER=ATANZ(IFWRF)
0556 EEE=EEUSS(IsL)
0557 RP=CEXCOS(FER)
0558 1P=ERRSIN(PEE)
0559 ERUSS(TsL)=CHFLY(RFSIF)
0560 ES=0.0
0541 D0 447 ¥i=1sHEISIL)
0562 RP=REAL { FEUSS (KLY )
0543 TF=ATNAG (ERUSS (REeL) )
D564 FH=ATANDCIP ) B
0565 EM=CARSLERTSS (L))
0566 ANG=PEE+ YRSA 4110 ~HH
0547 OES=QESPEEXERTYESH (T KIRSINIANG)
pSéB 447 CONTINUE
559 0TT=00
0570 D0 4705 J=1,HOTLCL)
0571 IF (P, EGEPTELL)) GO 7O 4706
0573 I (FHE. EQTL(A)) 50710 4705
0575 H=EQTL ()
576 NEPTLID)
0577 - G0 TO 4707
0578 4706 H=EPTL(Y)
0579 N=BQTL(S)
0580 4707 MH=ATAELE(H)
0581 HN=ATABLE (N)
0582 1F (HK.CT.HN) A= ATHAC(EEUSS(IsLIXCONJEIITIE(D))
0584 TF (WML LT.NN) AQ=-ATHAG(ERUSS(TsL)XCONJG(ITIEC) )}
0586 ATT=ATT+AG
0587 68705 CONTINUE
0568 06 (1) =(0ES+OTT ) XEAGHVA+ATHAG (LOAD(P))
0589 IF(06(T)<CT. GMAX (F) ) GO TD-450
0591 TF(GELT) (LT OKINSE)) 60 (TD45L
059 €0 TO 452
0594 450 RE(I}=OHAX(P)
0595 EEUSS{TsL)=EeE
0596 451 G(IV=QMIN(F)
0397 ERUSS(I.L)=EEE
(598 452 BEG=GC(T)
0599 FGE=REAL(CER(FY)
0400 BEN(F }=CHPLY (FEG . GGE)
0601 4470 CONTINUE
0607 4704 CONTINUE
Cuvreesss CHECKD IS THE COMVERGEMCE OBTAINED?
0602 Frk=iE L :
0604 - TF (KKK, LE KHAY) GO TO 471
6606 HRITE(Th,472) KHAY ‘
Gaa7 477 FGRMAT(' '+T10 COMVERGEACE MOT DETAINED IN '+IS.'ITERATIONS')
(408 GO 70 472

Crvveeeer FECORE THE NUMEER OF COMVERGENCE AHD CONVERGEWCE VECTOR
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FORTRAR TV V0Z.5 FAGE 012

0409 500  COHVEC(L)=R0999
Coveneeesn CHECKD I8 THE FOMER SYSTEM SOLUTION CONVERGED?

0410 NCON=0
041l D0 570 I=1:NSUE
0612 TF(CONVEC(I),ME.9999 GO TO 37¢
0614 HCON=NCON+1
0415 570 CONTINUE
0416 IF (NCON.NE.NSUE) GO TO 480
CoevvareesDETAIN THE SOLUTION
0418 WRITE(IH,9200) KHK
0419 9200 FORMAT(////T109 THE SOLUTION IS COWUERBED IM '+I3,' ITERATIONS.
X'
0620 WRITE(IW.9201} ALFHA
0671 9205 FORMAT(/TA0#*THE ACCELERATING FACTOR ="'+FS:3)
0622 . D0 501 L=1,NSUE
De23 DO 502 I=1,NEIS(L)
0424 F=BUSS(T L}
0625 EEUS(F)=ERUSST i)

0526 502  CONTIMUE
0677 501  CONTINUE
CovovnsesCONPUTE LTHE FEONS

0428 D0 S10 I=1,NLINE

0629 P=EUSF(I)

0430 g=eUSB(1) :

0631 SPR=CONJGYERUSIR) YxELEBUS (R )=ERUSHR) ¥ T(T) ) /{28 (DIX(T(IIREZ) }+
X (EBUS(F)XCHPLY(8,0¢YLE(T))/2:000

0632 PPA(I)=REAL (SFQ)

0433 QPR{I)=-AIHAG(SFEY

0634 SEP=CONJG(EEUS(R) )X (ERUSIOIXT{I) -EBUS(FI) A(ZE (L) FTLIN)+
¥ (ERUS{EYECRFLX(O. 0 YLLCTI N/ Z:07)

0635 FOR{I)=REAL(SOF) 0

0634 OF (1) =-AINAG (SLE)

0437 510 CONTINUE
Cvvereres oCOMPUTE THE REAL AMD REACTIVE FOMER AT SLACK EUS

0438 D0 S11 I=15NEUS

0639 IF (EUSTYRL(L) JER, 3) F<l
0641 511 CONTINUE

0542 FSLACK=0,0

0443 ASLAER=00

0644 D0 S1Z I=1sMLINE

0645 IF¢BUSF(IY.NELFY GO TO 513
0847 PSLACK=FSLACK+PPRITI)XEASHVA
(648 A5SLACK=RSLACK+QFRI T XEASHYA
044% GO TS 51z

0650 513 IF(EUSQ{I).NE.F) GO TO 012
0ga2 FSLACK=FSLACK+FQF (1) ¥BASKVA
0433 OSLACK=0SLACK+RAP (TREASKUA

0554 512 CONTINUE
Covseeess CONFUTE THE CENERATION AT SLACK EUS

0655 PELACK=FELACK+REAL (LOAD(FY )
0656 QSLACK=05LACK+ATHAC(LOAD(F) Y -DSTATELF
0657 GEN(F)=CHELY {FSLACK BSLACKD

0459 472 RETURM
0639 END
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FORTRAN TV STORAGE fiAF FOF PROGEAW UNIT STER4
LOCAL VARIAELES: (FSECT $DATAr SIZE = 022450 { 5012, HWORDS)

NAME  TVPE CFFSET NAME TYFE OFFSET HAME  TYPE DFFSET
ANG  Rxd 022210 AP Fxd 022414 AR keq 022422
D Cxg o 022270 DWAX  Rxd 022430 13 Fxd 322450
Eee  Ced 022300 EN R¥d 022006 EF {xg 022230
Eq €38 072240 EX Czx3 (22310 EY Cx8 022320
I I¥2 022362 Iy  IxZ2 022434 11 Iz 022470
IIa ¥z 022484 IL 13?7, 072442 IF Fxd 022200
in Ixz 027440 Ii I 0022372 d 17 622364
JII  Exd 0272214 Jd Ix2" 062472 JF 122 022474
Ji Ixz 022374 K IxZ7 02366 KK Ix2 022560
KKK Ix2 024370 k1 Ixz (22344 2 Inz 032474
L IxZ 022806 it Ix? 022410 HAG  Rx4 022704
i Ix 021424 WMd | T¥2 022434 HY IxZ 022380
I IxZ 0275746 2 Ix¥2. 022407 N Iez 022012
NCON . Ix2  0ZE177 NS 2 027414 NN Ix2 Q22476
Nt IxZ.0022500 NE IxZ 072404 E Irz 0772144
FEB R4 028254 PCE — R¥d 022407 FH kg {22562
FRF Tx2 0022170 FSLACK Red (22220 FYeE  Fx4 (22344
! IxZ  0ZRlb4 GBS | R4 022594 856 R=5 022976
RSLACK Rx4 02772 RTT.  R®&  02257% kP fixd 022174
Sk@ Cx8 022200 SQR. /- CEBL 022260 Va " Rxg 022514
var Rz 022534 VE Red 022520 Ve  Exd 022040
VI R4 022524 vd Rxd 22530 VK kx4 022344
W Rx4 022550 v R4 022500 UXx  Cxg@ 022330
vt x4 022504 yyy  Cx8 022380 Vi kxd 022510
vzz  Cx8 02235 “YE fird 022450

COMHON BLOCKS /» BIZE = 022362 { 4729, WORDS)

NAXE  TYFE OFFSET NAME  TYPE OFFSET HAWE  TYFE OFFSET
IR Ix2 000000 I Ix2 000002 HSuE  Ix2 Q00004
NEUS  TIx2 Q00006 NLINE Ix2 000010 MaX - Ix2 000012
QPTION Ix2 000014 BASHVA Fxd. 000052 EASEKY Fxd 000054
ALRHA Rx4 000236 Bus | Ix21 000232 BUSTYP (Ix2 000346
LINE,, Ie2 000442 PUSE & TIxz" 000404 EUSE “Ix2 000752
VOLT R4 001114 QHAX  R¥4 001306  ONIN Rx4 001476
GETATC Pxd 001684 TLC oy F¥ds 002056 I ‘Rx4 007366
I8 EXB 1002676 ATAELE Tx2 | 003316 EPTL | Ix2 003612
BETL T2 Q0363 NOTL  I¥2 003642 NEIS "Tx2" 003736
HOLS  Ix2 003770 HLCF T2 004002 EFOS  Ix2 Q03026
BOOS  IxZ 004122 EUss IxZ 004214 i Cxg 004312
YEUS CxB 011052 14 £¥g 015612 YTIE Cx8 017232
FFD R4 017372 EFSLON Rxg Q17702 GEN  CxB 017704
LOAD  CxB Q20746 oFp  Rx4 020646 FOF Rx4 021154
ar  Fx4 Q21464 EEUS CxB Q21776 MLE  Isz 022304
Nece  Ix2 (22360

LOCAL AND COHMOM AREAYES
HANE TYFE  SECTIOM OFFSET ~----- SIZE--—-- DIKENSIONS

) C#3 VEC $DATA 017523 001340 ¢ 400.) {10,100
ATAELE IxZ L8883, 003516 Q0O0GTE 4 30 {300



FORTRAN IV

B
BASERY
EFDS
EFTL
EQOS
EGTL
Eus
EusF
BUSO
EUSS

Cx8
kxd
Inz VEC
Ix2
Ix2 VEC
Ix2
IxZ
Ix2
2
Ix2 VEC

EUSTYF Ix2
CONVEC IxZ

DEESHA
DEBSH
DEL
DF

pa
ERS
EESA
EESH
EBUS
EEUSS
ELFR
ETOS
ETOSS
ETi
ET15
GEN
Ice
ITIE
I
IT0
m
172
JCB
LINE
LDAD
NETS
NLCP
HOLS
ROTC
OFTION
FCAL
FD

e
PR
pep
213
ucat
ac

s
OHAY
UHAXS
GHIN

x4
Rx4
Rxq
fxd
Red
CxH
kx4
Fx4
(B 43
Cs8 VEC
Cx8
Cxg YEC
Cxg
Cig
Cxg VEC
gxg
Cx8
£x3
CxB
C*8
£xg VEC
Cx8
kx4 VEC
Ix?
CsB
Ix2
Ix2
Ix
Ix?
Ix2
x4
Fxg
kx4
fxd
fxd
Fx4
1]
Fad
fix4
Fsd
Kx4
Fxd

STORAGE HaP FOR

$Dh1h
818,
RN
5141,
JE585,
$844,
JS884,
1$458,
S8,
(6888,
4888,
$04TH
$DATA
$DATA
$DATH
$DATA
$DATA
$DATA
$DATA
$0RTA
15584,
$DATA
§DATH
$DATA
$DATA
$DATA
$DATA
JS588,
$DATA
$DATA
$DATA
$DATA
$DATH
$DATA
$DATA
1888,
564,
8311
$38%,
t153 0
$938,
4388,
$DATA
$DATA

$D4TH

R315 N
($34¢,
$DATA
$DATA
tDATA
$0ATH
RizL N
$DATA
RisiE

121304
000056
004026
003512
004122
003636
000252
000606
000752
004216
000345
600000
005034
005744
005644
002424
002474
007444
062234
002164
421776
017144
010744
010364
010244
011704
012074
017708
011064
004104
010004
010124
0117204
(11564
002544
000442
020265
003756
$04d02
003770
003662
300014
002304
000024
000144
017372

421154

007044
002334
000074
00¢714
001308
001724
001476

FRUGRAH UHIT STEFA

500129
000179
600074
0000624
600074
00024
000074
000144
600144
000074
000074
800024
003050
300050
000120
000050
000050
000120
500050
000050
000360
000360
000120
000340
000120
000120
000340
000350
000120
000120
000120
000120
060360
00017

003100
000144
000340
000012
000024
400012
000074
000036
000059
000050
00005

00031

000310
800050
000050
000050
006050
200179
050050
600170

60.)

PR

PR === R = R R e
-
—

I O R e T BT B R BN A el

Y il
£ P3P ED R FD
PR I S R ]
e i by < -

—
W S G T I -
o O SO
. e - =

—

| [ »]
e B L e R

(102
130)

{1043}

(10)
{10+3)
{1
(30)
(50)
(300
{10:3)
(30}
{9
{10)
(10}
(20)
{40
(i)
{10}
{10}
(10
{30)
(10:2)
(10)
{10:3)
{10)
{16)
{10,3)
(30)
(10)
{10}
(10)
(10)
{10+3)
{10)
(20:20)
(50
{30)
{5}
{10}
{3
(3
{15)
{10}
(10
(10
(50}
{50)
(10}
{10}
(10
{10)
{30}
(1)
{30)
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FORTRAN IV STORAGE WaP FOR PROCRAN URIT STEF4

QHINS FR38 $DATA 001773 009050 ( 2{.) (1D)
gre R 5%, 020430 Hu0310 108, Y (50)
gaF Rxg JE88%, 0213566 000310 1003 (500

ab.) (30)
204 (1)
106, (50)
50.} (30)
40.} (10)

\

QSTATC Fxd (8588, 001664 000170

HI L $DATA 002114 Q00030

T rxq 4888, 002366 000310 ¢

VOLT  Fxq L4858, 001116 000170

X Cxg $DATA 021144 000120 (

YES  CxB VEC +¢DATA 006224 001440 ( 400.) (10,10}
YBSA  Ked VEC $DATA 001104 /000620 ( 200.) (10+19)
YESH R4 VEC. $DATA 000264 7 GOOAZG(  200.) {10:10)
YBUS Cx8 VEG 8838, 011052 0045404 1200.) {10+10+3)
YLC  Rx4 S48, 002054 00031G(100,) (S50)

YTIE Cx8 L4888 017252 000120 € dl.) (10)

25 Cxg JH58, 002674 000620¢ 200%) (50)

1 CTE VEG™ #8356, /004312 004540 (12000 (10,10+3)
12 CX@WEL JSDATA | 012804 004340 { 1200.) (10+10+3)
24 CxB YEC 49685, 015812 001440 (. 4000) (10,10}

SUBROUTINESs FUNCTIONSs STATEMENT AND FROCESSOR-DEFINED FUNCTIONS:
NAME TYPE NAME TYPE ~ HAME TYFE NAME TYPE NAME TVPE

ABS kx4 o AINAG Rx4  ATANZ® x4 CAES  Rzd  CHPLX £x8
CONJG CxB8™ CEE fxd - GJORDA FExd4  REAl  Rxd  SIN Rx4
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FORTRAN T¥ ~ VD25 FAGE 401
000t SUERQUTINE GJORDALAXeEsi)

oGz COMPLEX AF10+10)+X(10)+E(10),00
0003 INTEGER N

6004 DO 55¢ I=1.N

0003 DD=A(I:I)

0004 p0 551 J=1:M

0007 AT )=A(T»J1 /0D

0008 551  CONTINUE

0009 E(I)=E(I)/0D

0010 00 952 J=1sW

0ol IF(I.EQ.M GO T

0013 BJI=B(J)-B(T)

0014 552  CONTINUE
0015 IF(I.EQ. 0
0017 D0 533 RK=lsM
0018 IF{K.EQ.T

0020 , OD=AK T)
0021 DO 554 J=
0022 ACRs dI=ALKS

0023 554 CONTIMUE
0024 553  CONTINUE
0025 3550 CONTINUE
0026 DO 355 I=1sN
0027 935  X(I)=B(D)
0028 RETURN

0029 END

- AuEInEnIneng
RINNIUUNININY



FORTRAN IV STORAGE HAF FOR FROGRAM URIT GJORDA

LOCAL VARTAELES. FSECT $DATA: SIZE = QGO030 (0. MORDS)

MAHE  TYFE OFFSET NAME  TYFE OFFSET HAHE  TYFE OFFSET
oo Ck8 000026 I Ix2 000036 J Ix2 000040
K Ix2 000042 N Ix2 2 020004

LOCAL AND CONMON ARRAYS:

NAME TYFE  SECTIO h\“..\ “-\i ----- DIHENSTONS
A Cx8 VECE $DATA 000000 400, (10410}

B Cxg ) (10)
X Cx8 (10)

AULINENINYINS
RIANTUNRINYINY



FORTRAN TV V02,5 FAGE 001
EQOII1‘.!00‘00!IOID!Otillll-ldl!0!!'GiO‘llll|000“‘l-l‘!IOl!'00i0001i50!i6!06000¢
o001 SUEROUTIME STEFS
C'O"'i!.lib'l"l'l0!.00!00.‘0!0'!0!00‘!l.!!lOO!l&OOlO00!!!0!'0’0..00"0!!"!0
C
Cosvavoas CLASSIFY THE VARTAELES
0002 INTEGER TRy IH»NOUE)NEUS: NLIHE +KHAX 1 OF TIONC1S3 1EUS(30)9F+0
0003 INTEGER EUSTYF(30)sLINE(S0)sBUSF (507, BUSGLS0)»ATABLE(I0)
0004 INTEGER EPTL{10)1EGTLC10) ,HOTL(30) 1 NEIS(5) +HOLS(S) 1 NLCF(10)
0005 INTEGER EF0S(10+3)+BROS(10+3) NLE-HVCB/EUSS(10+3)
0006 REAL BASHUA:BQSEKU(30)-ALFHAvUOLT(SO)vQHAX(SO)vDHIN(30)rSUHGST
0007 REAL OSTATE(30)7YLE(50) #T(50)sEPSLON,FPO{S0) 1 BFR(50)
0008 REAL FOP(S0)BAFEL50)EFHAG EGHAGRCHE: PLOSSBLOSS : SUKCHG
0009 COMFLEX Z75¢S00921¢10310:30972(10+1093)924¢10: 10
0010 COMPLEX YAIEC10Y;EEUS(30) (CEN30) s LOAD(30225UKLOS
0011 COMFLEX SUMGENSSUMLTD HISHAT) YEUS(10:10s3}
Covosenee COMMON THEFARRAYS OF VARTAEBLES
0012 COMMON Te o Iy NGUE yHELS s NTHE » KHAX s 0P TTONs EASHUA; EASERV 7 ALPHA
0013 COKHMON BUS s BUSTYPs LTHE s EUSP s EUS,VOLT s BHAX - BHINs RSTATC, VLTS T
0cia COMHON 754ATARLE  BPTL » EQTLsNOTL :NETE s HOL S NLCF 1 EPOS s EQOS
0015 COMMON BUSS 215 YBUSY 24 YTIERFFR
0014 COWMON EPSLONsBENsLORD, 0P FRF BOF JERUS sNLE/NVEE
0017 IF(OPTIONC10)4ER0) GO-TO 6991
Coeoveros HRITE THE EUS VOLTAGES AND GENERATIONS
0019 HRITE{IN.6001)
0020 4001 FORMAT(/////128,'BUS VOLTACES AHD POMER GENERATIONS'/
¥ T28,330°-'3))
poz1 HRITE(IH»56002)
0022 6002 FORMAT(' *»'3 : > H
! H : 1]
0023 HRITE (if+6003)
0024 4003 FORMATC® *»'% BUS ? EUS & EUS VOLTAGE i GEMERATI
XN LOAD  :OSTATICS:')
0025 URITE(IH;6004)
0026 4004 FORMATL® &y ld H H : : : e
X H : : W
¢0z7 HRITE(IH,6005)
0078 4005 GFORMAT(' '¢'% NO, (TYFE L FU 3 KU 3 OEG ¢ M 3 M
XUAR ¢ KW ¢ HVARSTS HUAR 37D
0027 HRITE(IH; 6006) '
0030, 4006 FORMATCY b*i-~ordo-vher—777—0 u By e
X : == - -4
003 [0 1610 N=1.NEUS
0032 YOL TPU=CABS (EEUS () }
0023 YOL TEV=VOLTPUXEASEKY (1)
0034 FHASE =ATAHZ(AIMAG(EEMG{(N) ] yREAL (EBUS(N) 1 1R57. 29578
0035 FATI0=YOLTFU/VOLT (M)
0036 QCAP=QSTATC(N)
0037 ASTATC(N)=RATIDXRATIONQCAF
0038 HRITE(Iur4008) EUS (M) s BUSTYF (N) 1 VOLTFU» VDL YKV PHASE 1GEN{N) ¢
¥ LOAD(M) +BSTATCIN)
0020 6008 FORMATL '+'i'»Z(I3:' 1'hEF.G° IARYA{ S EVIRER AR
0040 HRITE{IY. 6006)
0044 1610 CONTINUE

(042

6791 COMTIHUE



FORTRAN 1V ¥o2.5

0043

0045
0044
0047
0048
0049
3050
0051
0052
0033
0054

0074

0675
- 0074
0077
0078
0079
0080
0081
DOB2
0083
0084
0085

2084
.0DE7

TF(OPTIONCI1).EQ.0F €O TO £992
Covereoa s BRITE THE LINE FLOWS
SURLOG=CHFLR (0. 020, 0)
SUMCHB=0.0
MRITE(IH,6011)
HRITE(IN:4012)
HRITE{IYs5013)
HRITE(THs4014)
HRITE(IWs6015)
HRITE(IH,46016)
6011 FORMAT(/////T35: "LINE FLOMS'/T35,10("

-3

FrbE 202

6012 FORMATL' *4'3--ni=n —
X1 T
6013 FORMATC' *e*2L INE

BETHEEN '+ FLOW FROW EUS P ¢

FLOW TO EUS 8

+ +

Xt PONER-LDSS  $CHARGINGS ')

6014 FORNATO' 4904 ¢ A

X-1 3 { A,

6015 FORMATEY ‘44 NOSIEUS FIEUS @ MU
% MR A4 VAR, 1 HUAR 1)

¥
*

-

! HUAR )

HH

6016 FORMATE" &y '2---=% ' i
X : H e
001660 L1 NLINE
PPO(LISFER(L ) 2EASHYA
PG (L) =0POTL)REASHVA
PGP(L) FQP (L) AEASHVA
(GO (L }=60F LL32BASHYVA
P=EUSF(L)
0=eUSa(L)
EFMAG=CAES(EBUS(P))
EQNAG=CABS(EEUS(R))

*
3

GCHE=(EPHAGXE2+EQMNAGKXZIR(YLC (L) /2, 0} xRASHYA

SURCHG=SUMCHE+QCHG
PLOSS=PFR{LI+FAP(L)
BLOSS=0PO{L) +GGF{L ) +OCHG
SUMLOS=SUME05+CHPLX (FLOSS BLOSS)

BRITECTH 4088 LINEAL JABUSF () {EUSATL )SPPRLL) s GFO{L) s FOF

X[ 0OP (1) +FLOSS, BLOSS, DCHE

(L

6038 FORMATC' '5'37213:" 1'92(I3," 1')08(F7,2¢" 1')e20F6.2, 3"y

X FZ.2y' 30
WRITE (IHs6016)
1660, COMTINUE |
' SUMGEN=CHFLX(0.0+0.0)
SUNLOD=CKFLX{0.0:0.0)
SUNAST=G.0
D0 920 I=1,NEUS
SUMGEN=SUMGEN+GEN{T)
SURLOD=SUNLOD+L0ADCT )
SUKBST=SUKRST+ASTATC(I)
920 - CONTINUE

MHISHAT=SUNCEN+CHPLX{0.0» SUNGST Y +CHFLX{ 0, 0y SUKCHG ) -SUMLOD-SUNLDS

Covewnss o JHRITE THE SYSTEM TOTALS
HRITE(IW,4701)

6701 FORMAT(/////731, ' SYSTEM TOTALS'/T31s"
A/ 77475 'HU MUAR'Y -



153

FORTRGN TV VOZ.S PACE 003
7083 WRITE(IH:4702) SUMEER

0089 72 FORMATC' 1720+ 'GENERATION' /TAZ¢2F9.2)

4090 URTTE(IH:703) SURLOD

0091 6703 FORMAT(' *+T20'LOAD'+T42,2F9.2)

9092 WRITE{IHs4704) SUNBST

0093 6708 FORMAT(® '»T20»'STATIC CAPACITOR'sTS1sF9.2)
0094 WRITE(IH;6705) SUNCHG

0095 6705 FORNAT(' '+T20s *LINE CHARGING'rT51:F9.2)
4096 WRITE(INr6704) SUMLOS

0097 4706 (1413720, 'FOHER LOSS' 17425292

0098 TTE(IHs

0099 204" MISKATCH'  T4202F9.2)
0100 &992° CON

0101

X

AUEINENINGINg
RINNIUUNIININY



FORTRAN TV

STORAGE AP FOR PROGRAN UMIT STEFS

LOCAL VARIAELESy (FSECT $DATAs SIZE = 004750 ( 1248, WORDS)

HANE
EFHAG
L

P

i
aLosS

TYFE

Kxd
1x2
Ix2
Ix2
kx4

SUNGERM CxB

SURQST

COKMOW ELOCK /

NAME
IR
NBUS
OFTION
ALFPHA
LINE
VoLT
GSTATC
5
EaTL
NOLS
£QOS
YBUS
FPO
LOAD
iy
NVCE

LOCAL AND COMMON ARRAYSS

NAME
ATAELE
BASERV
EPOS
EFTL
ERDS
EGTL
BUS
BUSF
EUSE
BUSs-
BUSTYF
EBUS
BEN
LINE
LJAD
NEIS
NLEF
NOLS
NOTL
OFTION

kx4

TYPE

Ix2
Ix2
Ix2
Rrg
Iz
fixq
R4
Cx8
Ix?
Ix2
Ix2
CxB
Rx4
Cx
Fexd
IxZ

TYFE DFFSET

EOMAC Rx4 004622
HISHAT Cx3 0044674
FHASE Rx§ 004720

R¥d 004730

RATID Fxq 004724
SUNLOD Cx8 | 004é44
UBLTKY Rxd 004714

22342

TYFE  OFFSET
Ix2 . 000002

MUINE Ix2 ' 000010
FASHUA-RX4 "~ 000052

Ixz . 000752
T2 0004604
Rxd 001304
RT4, 0020356

ATABLE Ix2. 003016

T2 003662
20 004002
Iz7 004216
Cx8 015412

EFSLON Rzd—— 017702

DFFSET NAME
0045164
004734
008606
004410 acap
004636
004636
004512

£y SIIE =
OFESET NAHE
000000 N
000006
000014
000246 BUS
000842 EYSF
001116 QHAX
001666 YEE
00267
0034635 NOTL
003770 HLCF
004122 BUSS
011052 4
017372
020266 GFe
021466 EEUS
022360

TYFE
17 1488,
Fxd 4858,
Ix2 VEC 4§85,
Ix7 RITTH
I¥MVED 49858
1%7 11T
CIx2 N1
Ix2 (5598,
In2 K11 N
T2 VEC .$%4%.
a7 $44%,
Cx8 K111 N
[28 K11
122 K111
[x8 RITTN
1x7 RIITH
Ie3 RI1TN
Ix2 L4388,
Is2 L858,
Ix2 L4444,

SECTION OFFSET

003514
000056
004026
003612
004122
003636

000252

000606
000752
004216
000346
02177&
017706
(00442
020266
003756
004002
Q03770
003642
000014

Rxd = 020486
£ 021776

00007446 , 304)

0ooiro «
000074 (
000024 ¢
0000734
000024 {
000074 (
Go0144 (
000144 {(
000074 ¢
(
{
{
(
{
{
(
{
{

000074
DE0360

[P

000380
000144
0003460
000012
000023
000012
000074
000038

—

L G e
<y oD DO
- -
e

FJ LA PR3 MY LN

L= A B e S P o R o B = B =
-

HARE
I

M
FLOSS
OCHG

TYFE
Ix2
Ix?
R
kg

SUHCHE kx4
SUMLOS Crg
YOLTFU REé&

(4729, HORDS)

NAME  TYFE
Holg  Is2
Khak  Ix2
EASEKY Kx4
EUSTYF Ix2
EUSR  Ix2
DN Rxd
i 1 &
BPTL  Ix2
NEIS Ix2
ErOS  Ix2
1 - O3
YTIE (=8
GEN Cx8
Fop Rxg
HLE  Ix2
DIMENSIORS
(30)

(30
(10+3)
{in
{10:3)
{10

(30)

(50)

(30)
(1013
(20}

(3G}

{30)

{50}

(30}

]

P
L

L&)

(30)

y (1%

OFFSET
034736
004704
004432
008424
004442
004444
004710

OFFSET
000004
000012
000056
000346
000752
001476
002366
003612
003734
004026
(04312
017252
017706
021156
022326



FORTRAM IV STORAGE MAF FOR FROGRAN UNIT STEFS

100.) (50)
100.} (50}
4D.} 13D}
£0,) (30}
100,) (S0

FFE R 4888, 017372 000310 (

1 1 $848, 021156 000310 ¢

QHAX  Red 8883, 001306 000170 (

OHIM  Fx4 4588, 001474 000179

grQ  Rxd $48¢. 020634 000310 ¢

GOP kx4 5888, 021456 000310 ¢ 100,) (50)
DSTATC kx4 L8888, 001666 000170 ¢ 60.) (30D

T Rxd 4888, 002346 000310 ¢ 100.) (S0

VOLT  Rx4 J$544, 001116 000170 ( &G.) (30)

YBUS =8 VEC .$%8$, 011052 004340 ( 1260.) (10,10.3)
YLC  Ex4 +$388, 002054 000310 €& 1004) (50)

YTIE  Cx8 8888, 017252 000120 (40,0 (10)

15 Cxg «$888, 002676 000620 (1 200,07{30)

Z1 Cx8 VEC .s$%%%, 004312 004540 ( 12004) {i0210.:3}
12 Cxg VEC ¢DATA 000000 004530 1200¢) (10710+3)
4 Cx8 VEC %%, 015812 001440 € 40040 (105104

SUBROUTINESs FUNCTIONSs STATEMENT AND FROCESSOR-DEFINED FUNCTIONS:

NAME  TYPE  MAME CTYPE NAME® (TYPE . MAME TYPE NAME TYPE
AINAG Rxd ATANZ G®4 CABS @ R¥4  CHPLX  Cx8  REAL R34
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