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) DISK msn‘r‘t&a JSYSTEN 360 FORTRANT. 3

mnemsitw Y64 £400i ; m&mme m hmnmk&wn%s‘t m
'*‘ﬁsstzoa:,ms;(zmume’tzo mw gd ammmaﬂlmmnzcg Jlfw 5
PP 200 ,Qqsezoo».wuzoohmt%om.‘vmzam y2i2009, 290 h
LBBKLP 2001, BUSP( 2001 ,BUS] £2: __u ﬁsﬁfﬁsm.aa EREI002. 5 535 e‘tem,,
L BLYRAE501 TAPL 50, TRINE 50 ) 5 THAX ..s‘g‘:),méﬁﬁ 0) s QHARA50 § L gzmm
fsm; NL50)o VHGEL 5D ), VATC50) 5 TTOLL u%&mnr&hammua& .
5:gég§§t}2;3anouc16&;013L4xpz»a;ossa;oa.rtttecx9),aemAaxcrpi L

ﬂ%.

[t

: d»&ﬁ} ?e.

;2000 FORMAT € T4 1944)
;é,zoéi Fﬂugar tztét

2002 RORMAT €21 39 3F 8.3, 3F 6.4, 1, 4F 50 2,F 7020
ZGQ3 ;ORﬂAT ‘2!392&40]292F5&3p6é

69295805‘

”26@& FORRATY (213,244 2F8.3)

2005 FORMAT { 2FS5.1»F8.5,415)

. 3000 FORNAT (10X 19A4)

"HO01°'FORMAT (V11,° TRANSMISSION LINE AND TRAMSFORMER DATA assenamn
3033 FORMAT {Tal, *EINPUT BASE® ,T81 4 *CONVERTED BASE?) "
3002 FORMAT (40%,F6e1,4H xvoazn.ra.l.w KY/740X sF6cl sSH wm\m:,%.l.f

. 1SH  MYAZZ2) -
3030 FIRMAT  (/T9,°LINE',T69, 'HYA TAP TAP = Li;3ITs® /ra, .
T -RYNP. NO R(PU) xtey) BSH G 8  RATEN

3003 FORRAT (4X02E541X, 5F10.5,F 8,2} -

’

3G RATIO THIN  THAX  LREF'/) - co e

;3004 FORMAT (4Xo215:1X,5F1045,FBa2¢3FBo4414) o
/300F FORMAT 8/, T11,°BASE CASE BUS-DATA ENTERED'//TB,'BUS JYPE  NAME '

1 AREA EA €3 PG : Q6 PL : QL Qnl
weN e8AX BSR{MVAR )*® /) ' . :

3006 .FORMAT 84Xo205,2X920402X5149F 603 41 NoF5.297F10.2) ' :
m{n FORMAT €/7/7:711,%AREA~INTERCHARGE OATA FOLLOH‘//TBo'BUS AREA A%

[ '.!
o !'

. 1EA OFLOW JTOL®/¥C,*ND. CODE NAHEo ~ . evee

..‘"O',)

e 2
wboa FORMAY £5Xs215:2X¢20494XoF10.3,2X,F8,3)

3969 FORMAY 47776, 'ACC. FACT. TOLERANCES HINTC HAXIC ﬂﬂXYC K&Klf‘l!

15X0 2F5220 180 F 104 6540 2X,15) //) S ]

3010 FORMAT (%T20,'END OF LISTINS FOR LOAD-FLOY. DATA TABLES?')
3032 FORHAY .(XH1,T113,'PAGE*,13)

-

1«35A0.(xv4ooo: LUASE
NOISL '
-Noesh-
NOARE
MHEL =
Hogus
RNOTRA

- ROGENR
NOLYC
HAXNS
0 51 =
Carvy = 0
YGH(I} =
=
-4
«

ll
o

H O30 uwm

YBH(T)

NSE(T)

NRECI) -
5 CONTINUE

DO 10 I = 1,200
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27/04/ 70 FIRTMAIN

vall
10 CONTIN
NP AGE
NL INE
WRITFE (4, 3337) NPAGE
C READ IN TITLF CAQ)
11 READ (1, ’3"(‘) LT.(TITIHH,I-l 19)
WRITE (4,3900) (TITLEC]) ,1=1,19)
NLINE = NLINE + 1
IF (LT) 11,11,12
12 READ (1, 2000) LR,y (REMAIK(T ) ,1=1,19)
WRITE (4,370} {REMARK(TI ), I=1,19)
NLINE = NLINE + 1
IF (LR} 12,12,15
15 REAC (1,2001) IT7CRU,LAOM
G TI (27,115,177 135),1 TCRO
C READ IN L INE ANT TRANSFOQMLR NATA
20 WRITE (4, 30N01)
WRITE (4, 3033) ‘
25 READ {1, 2002) NSyNS 4R Xy%4SH, TAPL ,TMINL ,TMAXY yLREF,TTULL,BOLD,
IBNEW,8sMVA, RATIN1
IF (NLINE ~ 86) 27,27,26
26 NPAGE = NPAGL + |}
WRITE (4, 3732) NPAGE
WRITE (4,37M1)
WRITE (4, 37230)
NLINE = 7
27 CONTINuUCc
[F {NS = 999) 39,15,15
Y NEL = NEL o+ )
NLINL = NLINE ¢+ 1
NSE(NEL ) NS
NRE (NEL ) NR
BESH{NEL) = BSn/2
RAT ING(NFL )} = RATINI
IF (LAIM) 35, 35, 4N
35 6 = R/Z{REX24X%%D )

L] _ Wl

1
1

B = =X/{R¥E2+X*%2)
GO TOo 45

4N G = R
B = -X

45 IF (BNEW) 5N, 50D, 46
46 RBSV = BUOLU/BNEW
GO TO 65
50 IF (CBFT) T0,55,70
55 BNEW = BOLD
RBSV = 1.
IF (BMVA) 60, 60,65
650 BRAYA = 100
COFT = 1.
WRITE (4,3002) BOLD,BNEW,BMVA
WRETE (4,3030)



277147 70 FORTMAIN
GU T 75
65 CBFT = {(RBSVI*¥2%179,/3My4
WRITE (4,3002) BOLO,3NEW,BMVA
WRITE (4, 3030)

70 G = GHCBFT
R = RXCRFT
75 1F (TAP1) 95,80, 85
LINE DATA
RO WRITE (4, 3M3) NS;NRyRy X33 SHGyR yRATIN]
SG = 0
RG = N
SB = BSH/?2
RB = SB
63 TO 110

TRANSFURMER DATA
85 NOTRA = NOTRA + 1]
WRITE (443004) NSy NRyR X sB5H 3648 RATINIyTAPL,TMIN!,TMAXL, LREF
LOIWSINUTRA) = LREF
LTRA{NUGTRA) iEt
TAPINUTRA) = TAP1
TMIN{NGTRA) TMINT
TMAX INUTRA) TMAX1
TN = TAP(NCTRA)
TF (TTULL) 86,864 37
B6 TTOLINGTRA) = 0,N)
G4 T3 1313
87 CONTINJE.
TTOLINGTRAY = TTOLL
88 CONTINUE

"

Hon

SG = (la/TNIRLT4/TN-141%0
SB = {1e/TN)X{1e/TN~1,)%B
C! = (l.-1./7TN)%G
C2 = (le=1a/7TN )%y
[F {(LRetkd 90, 95,680
3" RG = SG
KB = of
SG = (1
SB = L2
GO 19 109
G5 CONTINUE
RG = L1
RB = C2
100 G = G/ TN
B = B/IN

IF (THININOTRA)) 105,110,175
105 NOLTC = NOLTC + 1
STORE DATA FOR 0OUTPUT

110 YGS(NS) = YGSINS) + 56 + 6
Y3S{NS) = YBS(NS) + SB + 8
YGS{(NR} = YGSINR) + RG + G
YBSC(NR) = YBS(NR} + RB + B

YGMINEL) = G
VBM{NEL) = B

G0 TO 25

READ IN BUS DATA



- 999 =

2T/34/ 7N FIRTHMATN
115 NPAGE = NPAGE + 1
WRETE (4, 3732) NPALE
W) ITE (4, 30N5)
NLINE = »
120 READ L1, 207 2) NAUS, ITYP, AL JA24ICGUEFAEB 4PG,AG,PLyL, QMIND,
TUMAXY, HSR
NL INE = NLINFE + 1}
IF (NBuU> ~79499) 125,18,15
125 CONTINUE
IF (NLINE - 56} 127,127,125
176 NPAGE = NPAGE + 1
WRITE (4,3732) NPALE
WRITE (4,3005)
NLINE = 6
127 WRITEC4y 30765 NBUS, TTYP AL A2, I200F yEAEB PG Q0 PLy WL g QMI MY,
LQMax1, BSR
N3BUS = NJuusS + 1
C STORE BUS DATA FJR JUTpUT
IF (ICOLED) 13N0,135,13N
137 NAREAINBUS) = [CODF
125 CONTINUE
NTYPINBUS) = 11YP

BNAMLINBUS) = Al
BNAM2{NBUS)Y = A2
PPG(NBUS) = PGxNn,01
GuGINBUS ) = GGxN N1
PPLANBUS) = PL*,Nn1
QUL INBUS) = JL*0,Nn]

EB = EB%3.31416/13"
VPINBUS) = FA%(USIES)
VQINBJUS) = FARSIN(EY)
[F (85K 140,145,140
140 NUBSKR = NOBS: + 1
NBSRINUBSR) = NBUS
BBSRINOBSK) = BSR%1,01
YBS(NBUS) = YBS{NBUS) - 43R (NIBSR)
Y45 CUNTINUE
IF (ITYP ~ 1) 155,150,154
" ONGUWEN = NOGEY + 1
VMGEANOGENT = SIAT(EA®%2 + ER®%D)
LHENINOGEN) = NBUS
M IN(NUOGEN) = QMIN1%0,01]
GMAX(NOGEN) MAX1%9,.0]
GJ TO 155
NS8 = NBUS
CUNT IV UE
[F INBUS - MAXNB) 165,165,160
160 NAXNB = NBUS
165 CONTINUE
60 70 120
READ POWER INTERCHANGE BETWEEN AREAS DATA
1PN NPAGE = NPAGE + 1
MRITE (4, 3032) NPAGE
URITE 44,3007}
P NBAD { 1» 2004) ISLACK,ICIDE ,CPNYL,CPNY2,FLOW,TOL

oo

]

i
W
%
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27704/ 70 FIR TMAIN ‘
WRITE (4,3008) ISLACK,ICODE,CPNY1,CPNY2,FLOW,TOL
IF {ISLACK ~ 999) 180,15,15
180 NSLACK{ICODE)}) = ISLAZK
IF {ISLACK) 190,190,185
185 NOISL = NOISL + 1
190 CONT INUE
ANAMEL(ICODE) CPNYL
ANAMEZ(ICODE) CPNY2
DELOW(ICODE) = FLIW
DTOL (ICJIDE} = TOL
NUARE = NOARLE + 1]
GO 7O 175
. READ MISCELLANEDUS DATA
195 READ (1, 2005) CONP,CONQyEACC yMINTL oI SKIPMAXTC (MAXKIT
WRITE (4,3009) CONPyCUNQyEACC yMINTC,ISKIPyMAXTL ¢ MAXIT
WRITE {4,301n)
DO 205 4 = 1,NJITRA
[F {(TYINLJ)) 200,215,200
200 LNEL = LTRAUJ)
NR = NRE(LNEL )
VMTCLJ ) = SQRT{VP{NR)}®E%XZ ¢ VQINR)*%2}
205 CUNTINUE
, VULTAGLED SOLUTTON KRJuTINE
3011 FORMAT (T44, "AUTUMATIC TAP SELECTION TO CUONTROL VOLTAGE'///,
1 TBE, *PARAMETER CHANGE */T22,'1TEtRATIUN I BUS
1 Vv MAGNITUDE o Ta NFw Tav ARLYP oRLPY /)
IN12 FORMAT ( 22Xy 2 lL),‘fx’gf‘]"‘c(‘)y?(QxyF?.“} "*‘.yﬁl)-;)ylﬁ)(yf:'l‘)‘.b)
3013 FORMAT (/77,710,030 JF ADJUSTMENT = Y13 ,///7757%, *SUMMARY OF AREA
1 INTERCHANGE' 7/ 174NV (NESATIVE FLOW DENUTES PInlR RECILVED 8Y AREA)

ol

2 /7713, deeecosnsvee L I N F  eeaveeocanss Or STRED

3S L A CK hUS sscvecose s AREA THOTAL MWesewaa!/T2,! AREA
4 FRUM Tu FLOW FLOW TdL NAME
5 GEN GENCRATION LUAD LSSES Y/

3014 FORMAT (10X, 202Xe13,244) 92X,k 8.3)

3015 FURMAT (TLl5,*TIC-L It LISSES?,9X,F 3.3}

3016 FORMAT (/2Xy2A4, 28X, FR.3,43X,3(2X,t8.30)

3017 FURMAT (/72X 2A4, 26X 20 2XK,F 303) 42X 134284,4(2%X,F3.310/)

3013 SJRMAT (LH1, 720, ¢t THE SOLUTION OF THIs PROULEM IS5 NOT CLONVERGE?)

3919 FURMAT (//T27, 'THE POWER INTEKCHAMOY #ETWEEN AREAS SHOWN ABOVE IS
ISATISFIEDS UDESIRED FLIW'Y

3N2N FORMAT (//7T20,"THE POWER INTLRCHANGE BETWEEN AREAS SHUWN AbOVE IS
INIT SATESHIED DESIKEU FLUW')

1T = 9
IK =2
NJADY =
JJ =0

. FURM PARAMETER
DIy 21N 1 = 1, MAXNS
[r (vP(ld) 206,210,200
206 CUNTINUE
G = YGSI(D)
B = YBS(I)
ALP = 1./7{0Gx%x24B%%2)
PNET PPGLT) — PPLIT)
UNET QRAGII) - QL)



- 99N -

27/04/ 70 FORTMAIN
AKLPL{I) (PNET®G-WNET*B ) *ALP
BKLP(I) ~(GNET*G + PNE T*B) *ALP
219 LONT INUE
215 LOMAX =

it

NO325 | = 1 ,MAXNSE
IF (yP(L)) 220,325,220
22y CaONTINuUE
IF INTY2 LD} -2) 225432%,225
225 AYEL = 07
Hyr = 9
G o= YLosO[)
B oyssil)
ALP = la/(GE%2 + pgxw?2)
N 23> 4 = 1ylkL
e (NSECHI-T) 23454240, 735
230 M = NRE(J)
AYE = AYE+VP? (MIXYGMOJ Y=V (M) *vgMJ)
BYE = SYE4ViMIsYSM{gY#VPIM)FYRMOG)
235 CJINT INUE
DU 245 J = 1, NEL
I+ (NREL{JI-T) 245,240,245
240 M = NSE(J)
AYE = AYE+VP{MIEYGMIJ)I-VQUM)XY3M(J)
RYE = BYE+VQIMIRYGM(J)+VP(M)RYRM{J)
245 CONT InUu
AYLE = (AYEXGHRYE%Rp ) ¥ALP
BYLE = {(BYE®G-AYEX3)®ALP
MM = NTyP (I} + 1
4 GO TO (3NN, 250),M44
C CUNTRULL LD VOLTAGE NR GENERATOR HUS
260 DU 2952 J = 14eNUGEN
IF (NGENT{J) = 1) 2355,2(N,255
255 CONTINUE
260 CUNTINUL
RATIO = VMGE(J )}/ SQRT(VPIT)¥%2 ¢ V(] )%x2)
FA = RATIJ*VP (1)
EB = RATIO*VQ{I)
QNET = ~{VMGE(J ) =x2) %3 + BYEXEA - AYEXER
QUGLL) = WGNET + Gutil)
IF (QYMAX(J) = QMINCIIY 270,265,270
265 CONT INUE
GJ TO 291
270 IF (QQGEI) - QMAXT J)) 28N,280,275
275 QQG{I} = QMAX(J)
QNET = QQG(I) - QQu{l)
IRCON = 1
GO TOQ 295
280 IF (QQGL(I) ~ QMINLJ)) 285,290,230
285 QQGLI)Y = QMINLJ)
QNET = QQG(I) - QQtii)
IRCON = 1
GO TGO 295
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27/04/7 70 FORTMA IN
299 CONTINUE
201 vP(I) = EA
viditl) = EB
295 PNET = PPGI(I) - PPLLI)

ALP = 1o/(GR¥x248%%2)
AKLPCL) = (PNET®G-QNETX3 ) *ALP

BKLPUT) = —(QNET%G + PNETXB) *ALP
C CALCULATE THF VALUE OF EA AND EB
370 Cl = 1o/ {VPLT IR 23VQIT)%%2)
EA = (AKLP(I)eVP ([ )=-8KLPLTI*VQUI)}*C1+AYLE
ER = (BLKLPCI)RVPITI+AKLPCTI)I:VQULI ) *CL¢BYLE
EP = EA - vP{I)
SI = Lg-vatl)

ECMAG = SQRT{EP¥®2+S[%x%2)

IF (ABSCECHMAG)-ECMAX) 31N, 310,395
305 ECMAX = ABS{ECMAG)
310 CONTINUE

MM = NTYP (1) + ]

GO TO (32N,315]),MM

315 VP (L) = EA
Voll) = E8
GO TU 325 K
320 VPCIL) = VP(I} + CONP%EP /
V(I) = VQU(I) + COnNQ*SI Lo
325 CONTINUE .
IF (If = MINTC) 215,330,330
330 IF (NJLTC) 385,385,335
335 [F ([T - MINTC) 345,340, 345

34N NPAGE = NPAGE + 1

WRITE (4,3032) NPAGE

WRITE (4, 3N011)

GO TU 415
345 IF (IT - MAXTC) 346,385,385
346 CONTINUE

IF (ECMAX = N.NN1) 355,355,359
350 IF (I< -~ ISKIP) 390,355,355
355 DO 365 4 = 1,NOTRA

[F (TMINCJY) 365,365,360
360 CONTINUE

LNEL = LTRALJ)

NR = NRE(LNEL)

DELY = SQRT(VP(NR)I*%2 & VQUNR}*¥2) - VMTCUJ)

IF (ABS(DELY) =~ TTUL{J)) 36543654375
365 CONTINUE

GO TO 1385
375 IF (LT - MAXIT) 389,380,395
38 GO TO 415
385 IF (ECMAX - EACC) 400,400,390
390 IF (17T - MAXIT) 215,395,395
395 WRITE (4, 3018)

GO TU 750
400 IF (NOARE) 405,405,540
405 IF (1T - MAXIT) 406,406,750
406 IF (NOLYC) 410,410,415
410 GG YO 759
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27/047 70 FORTMAIN
C AUTOMATIC TAP CHANGING TO CONTROL VOLTAGE
415 IC = )

DC 505 4 = 1,NOTRA
LNEL = LTRA(J)
NS NSE (LNEL Y}
NR NRE(LNEL)
[F INTYP{NR) = 1) 425,422,425
420 IF (IRCIN) 425,505,425
425 IF {TMIN{(J)) 430,505,430
43N TN = TAP(J)
Cl = SQRTIVPINR)X%2 + V) (NR}#*%2)
DELV = Cl1 = yMTC(J)
IF {DLLV) 435,505,440
435 IF (AuS(DELY) - TTOL(J)) 505,505,450
447 [F {ABS{DELV)Y - TTULLJ)) 595,505,445
445 IF (LIWS{J)) 455,470,655
450 IF (LUnWSd))Y 470,455,470
455 IF (TN=-TMINCJ)) 460,460,465
460 TAP(J) = TMIH{J)
iC = 1
GU TU 485
465 TAPLJ) = TAP(J) = (5./8.)/179
IC = 1
GO Ty 485
470 1F (TN-TMAX(J)) 489,475,475
475 TAP(I) = TMAX(J)
I =1
GU TO 485
480 TAP(J) = TAPLJ) + (5./8.)/1710
IC =1
485 CUNT INUE
CHANGE PARAMETER
G = YGMILNEL)IXTN
H = Y3MULNEL }%TN
= (1le/TAP(SIA¥2 =14 /TAP(J) =Y/ THA%2 + 1./TN)%G
SB = (1/TAP(J)*%2 1, /TAP(J) -1/ IN%=%x2 + 1./TN)*B

oY

CR1 = (1e/TN = 1,/TAPLY) I%0
CR? = [1a/TN — 1./7TAP[ ) }%n
IF {Ldws{d)) 46N, 455, 49N
491 RG = $6
R = S8
SG = Ckr1
SB = CR2
GQ T0 599
495 CONTINUE
RG = CR1
RB = CR2

500 CONTINUE
G = G/TAP({J)
B = B/TAP(Y)

YGSINS) = YGSINS) - YGMULNEL) + SG + 6
YBS{INS) = YBS(NS) - YBM{LNEL) + SB + 8
YGS(NR) = YGSINR) - YGM{LNEL) + RG + G
YBS(INR) = YBS(NR) - YBM(LNEL) + RB ¢ B

YGM(LNEL) = 6
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27/74/7 10 FIRTMAIN
VAMILNEL) = B
LG = YGSINSI
B = YRS(NS)
ALP = 1o/7(GRR2+4B%%2)
PNET PPGINS) - PPLINS)
INET QRGINS) - QULINS)
AKLPINS) = (PNETRG - JNZT%3)*4LP
BALPINS) = —(QNETxG ¢ PNET*B) ®ALP
G = YGSINR)
B = YBS(NR)
ALP = 1o/ {GR%24p3%% )
PNET PPGIN® Y = PPLANR)
UNET JRGINR)Y = QQLINR)
AXLP(NR)Y = (PNETAG ~ JNET*B) #ALP
BRKLPINRY = —(UYNET%G + PNETHY )} xALP
WRITE (4937012) 1T,0K N<401 3 THNaTAP{ J)} JAKLPENR) , ABKLP {NR)
505 CONTINUE
I (ici 517, Si'ﬂq 5721
510 IF (ECMAX - LACC) 515,515,52N
515 GO T{1 53N
520 IK = O
[F (1T = “aXIT) 5254525, 750
25 Gu TU 2158
C UIWER INTERCHANGE BETWIEN AREAS
5§30 [+ (NJAKE) 535,535,540
535 Gu TO 750
549 NOADJ = NDADJ + 1
I (NJAJJ = 3) 55M,550,54%
545 GU TU 759
567 44 = O
MPAGE = NPAGF + 1
WRITE (4, 3032) NPAGE
WRITE (4,3N013) NOADS

HoH

PPGINSB) = N.9

DO 723 K = 1,NUARF
ALUOSS (K} = 0.0
TLUSS = .0

AFLOW = TN

ALOAD = D0

AGEN = 7,0

N8US = NSLACK(K)

bo 710 [ = 1,MAXNB

IF (VP{I1}) 555,710,555
555 CONTINUE

IF (NAREA{I) -K}) 710,560,710
560 DO 705 J = 1,NEL

IF (NSE{J) - I) 570,565,571
565 M = NRE(J)

Ji = 0

GO TO 580
570 IF (NREC(YS)
575 M = NSE(J)

I) 705,575,705

J1 = 1
580 C1 = vP{I)} - VvP{M)
€2 = vQUIi - vQgiM)
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27704/ 70 FORTMAIN
AYE = YGM(J)*C1 -YBM{J)%C?2
BYE = Y3M(JI*C1 + YGM{J)*(2
SG = N.0
SB = B8SHI{J)
"RG =0
RB = SB

IF (BBSH{J}) 680,585,680
585 If (NOTRA) 680,680,590
590 CONTINUE

DO 595 KK = 1,NOTRA

[F (LTRAI(KK)}=J) 595,600,595
595 CONTINUE

GO TU 680

600 SG = (1l./TAP(KK) - 1)%YGM(J)
SB = (1./TAP(KK) - 1)%Y3M(J)
Cl = {TAP(KK) —~ 1)%YGM(J)
C2 = (TAP(KK) - 1)*xYBM(J)
IF (LOWS(KK)) 665,670,665
665 RG = SG -
RB = SB
SG6 = C1
SB = C2
GO TO 675
670 CONTINUE
RG = C1
R8 = C2

675 IF (J1) 685,680,685

680 SIR = VP{I)*SG ~ VQII)*SB + AYE
SIT = VQUI)*SG + VP(I)%SB + BYE
RIR = VPUM)®RG - VQ(M)*RB ~- AYE
RI1 = VQIM)*RG + VP(M)*RB - BYE

6D TO 690

685 SIR = VP{I)*RG - VQ(I)®RB + AYE
SII = VQUI)*RG + VPCI)*RB + BYE
RIR = VP(M)®SG - VQIMI*SB - AVYE
RIT = VQ{M)*SG ¢ VP{M)%SB - BYE

C CALCUL AT ION GF POWER FLOW
690 C1 = 100.*(VPLID%SIR + VQUI)*SII)
€3 = 100.%(VP(MN)%RIR + VQ(M)=*RII)
IF (NTYPCI) - 2) 692,691,692
691 PPGLI) = PPGLI) + C1¥0,01 + PPL(I)
692 CONTINUE
VLOSS = C1 + C3
IF{NAREA(M)-K ) 700,695,700
695 ALGSS(K) = ALOSS{K) + C1
GO TO 705
700 TLOSS = TLOSS - VLUSS/2
AFLOW = AFLOW ¢ Cl - VL3§S/2
WRITE {4y 3014) I,BNAML(I),BNAM2{I) ,M,BNAML{M),BNAMZ(M),Cl
708 CONTINUE
AGEN = AGEN + PPG{I)*10n,
" ALOAD = ALDAD + PPL(I)*100.
150 CORTINUE
ALOSSEK) = ALOSS(K) - TLGSS
HRITE (4,3015) TLOSS



27/04/70 FORTMAIN
IF (NSLACK(K)) 720,715,720
715 WRITE (49 3016) ANAMEL(K) JANAME2(K) yAFLOW,AGEN,ALOADALOSS 1K)
GO TO 730
720 PPG(NBUS) = PPGINBUSI*100, _
WRITE (4, 3017) ANAMEL{K) ,ANAME2{K) yAFLOW,DFLOW(K) 4DTOLLK)
LNSLACK (K )4 BNAMLUNBUS)  BNAM2UNB US) 4 PPG{NBUS) ;AGEN,ALOAD, ALOSS (K
PPGI(NBUS) = PPGINBUS)*0.01
DELP = DFLUW(K} - AFLOW
IF (ABS(DELP) - DYOLIKI} 730,730,725
725 PPG(NBUS) = PPGINBUS) + DELP*0.01
JJ = 1
NPAGE = NPAGE -1 o ~
730 CONTIVUE o
735 IF (JJ) T40, 740, 745 /
74N WRITE (4, 3019) c
GC TO 7159 A L
745 IK = 9 S
WRITE (4,3n20) S
G0 TUu 215
75 CONTINUE
C OUTPUT ROUTINE
3021 FORMAT (//T20,*THE COMPONFNT OF BUS VOLTAGE'//T21,'BUS REAL
1 [MAG INARY ' /)
3022 FORMAT (20X, [4:13XyF8.545X,F845)
3023 FORMAT (/77 T37, *GENERATIR*, T57,'LOAD* ,T69,*REACTOR CAPACITOR Faozy

1 TO LI NE FLOW PCT TAP'/T2,'BUS NAME VoLt
2GE ANGLE MW MVAR M MV AR MV AR MV AR
18US BUS MW MVAR CAP. /)

3024 FORMAT (85X 214y 20 2X9FGa3) 42Xy F 642 42X sFT45)

3034 FORMAT (84Xe 14y 1XyI4,7(2X4F943),17X,F7,5)

3025 FORMAT (1492Xy2A41FBa5y1XeFTe3,5(2X FTe31/)

3026 FIRMAT {14y 2Xs284,F 845, 1XyFTe3,4(2XsFT03) 49X FT723/)

3035 FORMAT (1492Xs2849FB8e5s1XgFTe344{2XsFT43)7)

3127 FORMAT (777,720, SUMMARY OF MISMATCH®//T25,'BUS'/)

3028 FORMAT ( 22Xy [492(4X,F8.5))

3029 FURMAT (///, T6y* SUMMARY'//T6,*LINE AND BUS TOTAL ACTUAL  MAX'}
1,773, ' Mw MVAR MISCE LLANEOUS CONSTANTS*/Té6,
2'..-.0--.0..."T3n,.ooooo- o.."T()Q"Q0.0C.l'OO .o.ooootcu"
3T100," oo vecsesesessencacenseae /T6H, TRANSMISSION LINES® 26X, 15,
4T 38, *4001, T49, 'TOTAL LOAD',10X,F17.3,3X,F10.3,8X,T100, *ACTUAL ITER|
SAT IONS 'V 16/T6y ' TRANSFORMERS — FIXED' 44X, 15,738, 50¢,T49,'TOTA[-
bL LOSSES®, 8Ky F10e343X,F10.3, TLAY, *MAXI MUM ITERATIONS ', 16/T16,
70— LTC % 6Xy159T38," 500, T49, 'LINE CHARGING 20X, F1043,8X,7100,
8YTOLERANCE'y12X,F8.6)

3031 FORMAT (T3, °TOTAL LINES eeeceececascaces's15,738,

91400, 8X,T49, *FIXED CAPACITOR',18X,F10.3,T107,*ACC. FACT. - REAL
A ', F4.1/T55, VREACTOR® y20X,F1N.3,T111,'~ IMAG  *¢F4.1/T6,"ACTIVE B.
BUSES - NON REG ', t
8 15,738, 200%, T100, *LTC START*,12X,13,/T19,'~ GENERATOR®, IS5,
CT38,¢ 50%,T49s *SYSTEM MISMATCH®,5X,F10.3,3X,F10.3,T104,*SKIP", |
D12Xs 14773, *TOTAL BUSES o eveeessense t9l5,T38,7200'/T6,*CAPACITOR!
ES OR REACTORS ',15,T38,'100%,7T49, 'TOTAL GENERATION®,3X,F10.3, !
F3X, F10.3)

NPAGE = NPAGE + 1

HRITE (%, 3032) NPAGE

i




- 998 =

217047 10 FORTMAIN

155
760

765

170

775
780

785

790
795

800

805

WRITE {4,3021)

DO 760 I = 1,MAXNB

IF (vP(I)) 755,760,755
WRITE (4,3022) I,VP(I),VQ(I)
CONTINUE

Ip =0
SGENP = N,
SGENQ = 0.
SLape = n.
SLODQ = 0,
PMIS = 0.
QMIS = N,
SPLOS> = N,
SQLCSS = 0,
CAPAC = 0.
REACT = 0.
TBSH = 0,
NL INE = 5
NPAGEF = NPAGE + 1

WRITE (4,3032) NPAGE
WRITL (4,3023)

DO 939 I = 1,MAXNB

IF {VPC(I)) 765,980,765
CONTINUE
BUSP (1)
BUSQ(I)
BLIN = 0,
DO 840 4 =
IF (NSE(J)-
M = NRE{J)
J1 = ¢

GU TO 785
If (NRECJ) - 1) 84N, 780, 84N
M = NSE(J)

Jl 1

C1 VP(I) -vP (M)

0o

Ne
N

NEL

1,
[) 775,770,775

i n

C2 VRIT) - vQ(M)

AYE = YGM(J)%C1l - YBM{J)*%C2
BYE = YBM{J)I%®C] + YGM(J)*C2
SG = N.

SB = BBSH(J)

RG = nN.

RB = S8

If (BBSH{J)) 825,790, 825
[F (N3TRA) 825,825,795
CONT INUE

DO 800 K = 1,NOTRA

IF (LTRA(K)-J) 80N, 805,800

CONT INUE

GC TO 825

SG = (1./TAP(K) - 1)*xYGM{J)
SB = (1le/TAP(K) ~ 1)%YBM(J)
Cl = (TAP(K) = 1)*YGM{J)
C2 = (TAP(K) -1.)%YBM(J)

Ip 1
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27/04/170 FORTMAIN
IF (LOwWS(K)}) 810,815,810
810 RG = SG
RB = S8
SG = C1
SB = C2
GU TC 827
815 CONT INUE
RG = C1
R8 = (2

820 I+ (J1) 830,825,830

825 SIR = VP{I)*SG - VQ{1)*SB + AYE
SIT = vQUI)*SG + VvP(I)*SB + BYE
RIR = VP(M)®RG - VvQ(M)*%B - AYE

VA(M)*RG + VP{M)*RB - BYE
GO TO 835
830 SIR = VP{I)*RG -~ VQ(I)*RB + AYE
SIT = VQUEII®RG + VP{I}*%RB + BYE
o CALCULATION OF POWER FLOW
835 Cl = 1N).x(VP{I)®SIR + VQ(I)%SII)
C2 = 1IN0 & (VQUI)*SIR - VP(I)%SII)
IF (RATING{(J)) 831,832,831
831 VA = SWQRT(C1*%2 + (C2%%x2)
PLC = VAX10N,/RATING(J)
832 CONTINUE
NLINE = NLINE + 1
[F {(NLINE - 56) 827,827,826
826 NPAGE = NPAGE + 1
WRITE (4,3032) NPAGE
WRITE {4,3023)
NLINE = 7
827 CONTINUE
IF (IP) 838,838,836
836 IF (J1 - LOWS(K)) 838,837,838
837 IF (RATING(J)) 833,834,833
833 WRITE (4y3024) [,M,C1,22,PLC,TAP(K)
GO TO 839
834 WRITE (4,3034) [,M,C1,C2,TAP(K)
GO TO 839
833 IF (RATING(J)) 841,842,841
841 WRITE (4,3024) I,M,C1,C2,PLC
GO TO 839
842 WRIYE (4,3034) I,M,C1,C2
839 CONTINUE
Ip =0
SPLOSS = SPLOSS + C1
SQLOSS = SQLOSS - C2
BUSP(I) = BUSP(I) + C1
BUSQ(I) = BUSQ(I) + C2
BLIN = BLIN 4 BBSH{J)*(VP(I)®%2 + vQ(I)%x2)
£40 CONTINUE
NL INE = NLINE + 2
. IF (NLINE -~ 56) B47,847, 846
0%6 NPAGE = NPAGE + 1
HRITE €49 3032) NPAGE
HRITE (4 3023)
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27704/ 70 FORTMAIN
NLINE = 7
847 CONTINUE
PPG(I) = PPG(I)*1N0.
QUGEI) = QQGCII*100.
PPLC(I) = PPLCINI®10ON,
QQLCI) = QQLUI)*100.

Cl = VP{I1x%x2 + VQ(I)%%2
C2 = SQRT(CL)
I¥ (NOBSR) B60D, 860,845
845 DO 850 K = 1,N0OBSR
IF (NBSR{K) - I) 851,855,85"
850 CONTINUE
GO TO 860
855 BBSR(K) = C1*BBSRIK)I*100,
860 CAONTINUE
Cl = asstvetl)/vePll))
Cl = ATAN(LC1)%5T.296
IF tvP(I})) 865,86n, 83N
865 JIF {(vat(i)) 870,885,845
87n €l = C1 - 180
GO 1O 809
885 €1 = 1812 - (C1
GO TO 901
897 IF (VQ(I)) 895,9¢N, 30N
895 C1 = -(Cl :
900 IF (NTYP({I) - 2) 930,915,930
905 PPG(I1) = BUSP(I) + PPLIT)
IF (NJBSR) 925,925,910
910 DO 920 K = 1,NOBSR
IF (NBSR{(K) - f) 920,915,920
915 QQG(I) = BUSQ(I) + QQL(I) + BBSR(K)
GO TO 930
920 CONTINUE
925 QQG(I) = BUSQ(I) + QQLII)
930 BUSP{(I) = BUSP(I) - PPGLI) + pPLIT)
[F (NUBSR) 950,950,935
935 DO 945 K = 1,NDOBSR
IF (NBSR(K)} - [) 945,940,945
940 BUSQCI) = BUSQUI) — QQGCI) + QQL{l) + BBSR{K)
GO TO 955
945 CONTINUE
950 BUSQCI} = BUSQUI) - QQGUI) + QQL(1)

955 SGENP = SGENP + PPG(II)
SGENQ = SGENQ + QQG(I)
SLODP = SLODP + PPL{I)
SLODQ = SLODQ + QQL(I)
PAES = PMIS + BUSP{I)
QMIS = QMIS + BUSQ(I)
TBSH = TBSH + BLIN¥100.

. 4F-4NIBSR) 975,975,960
960 DO 965 K = 1,NOBSR

§6. INBSRUK) = 1) 965,970,965
265 CONTINUE

NS vdowfg $75
rqfo I¥ BSRf&ll.971.972,972
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27704770 FORTMAIN

971

|72

975

980

985
99N

995
1000

CBSR = -BBSR(K)

BBSR(K) = CBSR

CAPAC = CAPAC + BBSR(K)

WRITE (4,3026) I,BNAMI(T),BNAM2{I) C2,C14PPGLI),QQG(I),PPLLID),
1QQL (1) 4 BBSR(K)

GO TO 689

REACT = REACT + BBSR(K)

WRITE (4,3025) [+BNAMICT) o BNAMET) 4C2,C1,PPG(TI)4QQGLI),PPLII),
1QQL{I)yBBSK(K)

GO TO 981

CONT INUE

WRITE (4, 3035) [yBNAML(T) s BNAM2(T) yC24CLl4PPGEI) 4 uQG(I)4PPLIID,
1QeLcr)

CONTINUE

SYSTEM SUMMARY

NPAGE = NPAGE + 1

HRITE (4,3032) NPAGE

WRITE (4,3027)

DO 999 I = 1,MAXNS

IF {vP(I)) 985,991, 985

WRITE (4,3028) [,B8USP(1),8USQ(I)

CONTINUE

CALCULATE ACTUAL NUMBER OF ANY ELFMENTS

NOLIN NEL -~ NJITRA

NOF IX NOTRA - NOLTC

NOLBUS = NUBUS - NOGEN

NPAGE = NPAGF + 1}

WRITE (4,3032) NPAGE

W ITE (4, 3029) NOLIN,SLODP » SLODQ I Ty NOFIX ,SPLOSS ,SQLOSS, MAXIT,
INOLTC, TBSH, EACC

WRITE (4,3n31) NEL,CAPAZ ,CONP,REACT,CONQ,NOLBUS, MINTC,NOGEN,PMIS,
2QM IS,y ISKIP,NUBUSNOBSR ,SGENP o SGENQ

IF (LCASE) 995,995,100n

GO 10 1

CALL EXIT

END
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e d _
AN#FUATD 950704 Power Station WaZPower Substation

Power Station

LDH = Lam Dom Noi Hydro

NGH & Nam Ngum Hydro

NPRH = Nam Phrom Hydro

NPH £ Nam Pung Hydfo

URH = Ubolratana Hydro

NRG = Nakornrajsima or Korat Gas Turbine

UDG = Udorn Thani Gas Turbine

Power Sub-Station

AT = Angthong

KK = Khonkaen

MK = Mahasarakarm

NRI = Nakornrajasima (NEEA LAY)
NR2 = Nakornrajasima (YEA LAY)
Nakl = Nakae

NK = Nongkhai

NN = Nakornpharnom

SB = Saraburi

PC = Pakchorig

PL = Phol

SK = Sakolnakorh

SR = Surin '

TL = Thalan

TP = Thatphanom

UB = Ubolrajathani

uD = Udornthani

VT = Vientiane

WR = Warin Chamrap

YT = Yasothorn
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