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190 WXt X

$90: PR Xmg W &

15 1ml el

1M a8 (2x)mat(2x)*2(X)as (0)
155 NExe 3 ,
()=S0 RL0) s (2)s3(3/ 05 (9)
1% s (3) =233/ 86 (3)

108 T4 0 &
BHhri(ezi()*zs(3)-2350)

202



138 P5(x) = 85 (2) * 3(2) -»3 (1)

1392 ¥ 6(2) »e BB (1) * 2(3) ~33 (1)

1403 NEXT I

s R I=st 0 3

s IImXe3
maum)uu(n)'lm-uw

106 NEXY X

143s 3(2) = 7 A(A)/P 3(8) + 3(3) = 2 SQA)/ ¥ 6(4)
s ym X=5 0 6

17 03(x) =23 (1) *3(2) » 24 (1)

13 06(2)=26 (x) *3(2) « PA (1)

149 mxy 1

1903 PR Twi 10 ¢

1M NInXed

19 A1 (1) = A (1) @ s(t)-um

153 Maxy X

1t 1)=a5(5)/ 06 (3)

195 6=06 (6) *2(1) ~-a5 (6)

1962 43 (6) = A2 (6) "5 (1) ~a1 (9)

1570 (6)mat (6)/ M6

19810 (5)= (21 (5) 063 (6) 0 (6)) a5(3)
13910 (A) = (N(‘)-N(5)*#(’)”’“”"(‘))1’"(‘)
1601 A8= E3(A)*C(A) s A 5= R33)*e(s)
1615 A & = B 5(6) * o(6)

i e3) e (21 (3)22-19- uyum
s ag=D2(3)*C(3)sasnD2 () *c(d)
160 AR uD2(3)*C (3)sA5=D3 (6)*C (§)
165 A A2 ¢AS o4k eSS

6o (8)=(Aat(2)-22) D2a(2) ‘
167 Atnmi(e) *0(2) eA3=D1(5)e oY)
1698 431 (A)%C(8) 1453 1(3) *¢(s)
169s A6u381 (6)*0(6) s AZwA2¢A30A44 ¢AS A6
1me(t)e (A1 (1)-a2) 181 (1)
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i7s PR Ing 20 6

19 M (X3, NeX)ut ()

173 mxe 2

NsR sl 20 N

fMhavc (1) ec(a) ext () e0(3) *x2 (2)
11326 (8) * x3(x) *x 0(3)
tTheiegd)eox1(x)*xs (2)

s veo{b)oxe(x)*x8 (1)

19 B (X% 2)sleBeCled

9oy mxe 1

181 SR = GCMQG

MM Ins BN

1835 NN » SR +(¥(2) ~ M’.ﬁm)uﬁ&!ﬁ))
$5he SUMY » SONP «+ Y(2) * Y(2)

$0% wxr 2

8 P £ » SOIE / Suer

107 PRINE ™9 (10)s*MR & (% XS §*) w® DL S
188 PRINY

s M(X3, Wel)ndt
mtu("*mﬁg)ﬁm

9 W(XY, We+3)nMB1

198 WY L

195 EL = XY

190 MuX O

199 MR Ist W P-1

1981 7R IFuget 0P

O (aNi) > rs(Ing) mm 20
90 PR Lut O N3

9 3teyn (I,L)

M0 W (1) w28 { 3,1 )

TR EEABE R

28 Xy L

205 30 WMy

204 Nt %

205 MMM MAInE W Xt

204



Q6 BN PRINE ROV "5 X
WHREIE JuNet 70 N2
e 2 U WM(X, 7)),
09 RN Nmx? &
2508 B MY I
Sits TNPUT “Conwr, & Mn MLE dopr, I %) G
O M i MLl MNEInl WEL PR IaNsE W NE
SIS PRYNT S LY (2,7 ) o NEX? J o NEXP Iy QLOSE 4
Sk PR 2 WX
MYs Y 2wl O W
M6 X(12)sm(J2,1)
25Ty X X
iy MY &
249 ITNPUY "DATA YILE w% 4 §
S0 CAEATE A S A3 2
s YR Jui 0 X
8 R Ing %O N
sass a2 xX(1,9)
Shs MXT 2
S8 Ny o
ls aoen 2
297 RNy
s e
290 0
N RS WTRITID
OUSTANE ABEA - 8
SoBE aTER 116
DATA SUNR AREA & o
VARIABAR AREA ¢ &2
A
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AS.1 DEIRMIRATION OF PERIODICITY IN TR INPUT DARA
CONILE SPRCTRA $ B
NIBASIC cawritEn V¥V 3,0
{1 MM POVER DENSITY
2 LRIVYER VDR @0
S¢ TPUT "DATA, VARS, v % N, K
MEsRiNiIioN .t
Ssomp(n), int ), omt), 8(nt), ea(ns),m(ntg)
Gs TOUL "MIIR KE = % B §
Tet¥mn B§ A%
SR Int N
Senxip #2;p (1)
10s NIXF X
1%s GlosR %
i RN =» O
570 Int ONX
14 SO = OON o ¥ (2)
1% Mxy X
by mMNasM/ W
T PR Kl 2 M1
I MeN«K;: a0
I MNIeg O W
s XmYeX -2 .
2t S0 = S 4+ (#(2) -~ ON) * (p{12) . PONY)
20s MY 2
258 GA{X) = SON/(N - KX ¢ 1) » RA (X) = 62 (x)/ % (1)
ohe MRXY. K
s X =9
26 PR IN =i W0 MN1i. )
MGl AnGo3,000/ 0y Mo
W (M )= 3 %00
WP E=i 70 N1
SsBeA*(Ket)



S33IF X2 PON BK =1

S IV Euyi PON We S

S3s S0 w SUX o BX ¢ 04 (X) * Co8 (n)
Ay WEXY E

Shami(m)es VR 9/3.!.
Sy WXy 1m

57s (1) = A * pa(2) o M * pa(s)
W 801 1) = JA * (M 1) ¢ A5 » PelM)
b B, BEEE B
mm)nw-nﬁ-zhm'nmtw*ntlu)
&t NRXT I

A0s PRINT CSPECTIA"

AS1 PR I=g %0 N3

e e 8(1),

A% Wme X

Al PR Ist 0 N3

A e we(r),

&0s NXT X

50 YRR

%1 sy

8 B

0 ENORS IEINCTED
CONBTANTY AREA o

BATA SONY ARBA

L3
CODE SX%E o 1095
0
168

A

207
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COMBINATORIAL ORCUP MRTHOD OF DATA HANDLING ALQORITHM

CUNPILE QNDOUMB 3B
HIBASIC COMPILER V 2.0

i
83
&
L
8t
6s
4

LPRINTER WIOTH 80

PRINT ®COGMBINATURIAL GMOE ALGORITHM POLINGMIAL®

PRINE "WITHGUT S(UARR TERNS®

PRINT

INPUT "UATA & VARIABLES® § N,K

KXs (Ko 4)°K/8+8

DEM ¥ (KK,KK) , X Of,K¢4) B (XK), 2001 ), C(XK) B2 (XK),
Y0 (XK,XK), CR(18)

BIx XE )

INPUT "INPUT DATA FILE NAMB" ; D §

OPEN DB 48 1t FOR I=l 70 NIREAD s 15 X (T, 1)SNEXT I

KRJ =370 K+LFOR I = 1 70 NiRRAD wi 13 X(I,J)1NEXT It
NEXT J1CLOSE 1

KRI =l 70 NX(X,8)uis NEXT X

PRINT "TRST DATA"IFOR I = 1 70 KeltPRINT X(1,1),sNEX? I

PRINT

INPUT *MATRIX FURMATIGN 7 BE GKIPPRD 7 XBS = 1 NO = O" A

IP A= 1 THEN 20

FRIs i 10 KKe 43 ORI = 1 70 KKsY0 O ,J )uDSNEXT 7,2

KR Is 1 10 NsB(1)uK(X,1)8B(2)nlsMelt PR LuB T0KiLlul+l

FOR Jubl T0 KelsMaitelsB 0OsX(I,L)* X(X,3 )eNRX? J,L

FOR L=l TO M- 16J0R Jul T0 M1 YO (LyJ )= YO(L,J)+B(141) B Y )1
NEXT J5 NEXT L
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NEXT I$INPUT"COMBINATORIAL MATRIX FILE NAME COMBN.I%;A$
CREATE A$ A8 1: FUR Jul 70 KKiPOR Iul 10 KK« 1

PRINT sl YO(X,J3)s NEX? I,J3 CLOSE 1

o 70 0

20 INPUT "COMBINATORIAL MATRIX FILE COMBN.I"; A$

OPEN AS A3 1:FOR Jul TO KKtFOR Inl TOKK - 1

RRAD wely YO(X,J): NRXT X, J : CLOSE 1

30 INPUT "HOW MANY COMBN WANT TC TBST ™} KL
PORLOOP = 1 TO0 BL 8 JORJ = 1 0O XX3 FOR Isl TOKK = 1
Y(I,9 ) = X0(X,J )s NEXT I,J

INPUT ®HOUW MANY TERMS OF POLMN. TG BB 3KIPPED ™; ™
IF ™ « O THIN 40

IF ™ = 100 THEN 100

S FOBR V= 1l 10 M: INPUT "WHICH ONB SERIALLY 7y CR( V)

434
4“4

Irck (V) =KX THIN &0

PR IJoCR(V) =¥l O KK- Vi WRI = CR(VY T0KKw Vo 1

YXF )oY Q42 J+1L)IREXT X3,V

40 WRJ =170 KK-T1B10 )= YT, 1)0 NEXT J

FOR Jnl 70 KK. TR 14 PGR I=l T0 KK TR 10X (X0 ))uX (X, Jo1) tNEXT I,J
NN=KXK- TH- J$PRINT"NC, OF TERMS OF THE TRSTRD POLMN, "t NN:PRINT
PRINT®Y (1, )" tPRINT: JGR J=1 T0 NNtPRINT Y (1,J ); tNEXT? JtPRINT
REM MATRIX INVERSIGN ALGORITH

60 WR L = 1 TC BN

Zal/X (L)L) SPRINT*Za"} Z3PRINTIX (L,L)=l3FOR Inl T0 NN

48t YA,L) = X(I,L)* Z4NRXT Xt FORJ=l 20 NN



Ird = L THRN &0

ZuY(Ld) X(LyJd) =08 WRI =l 20 NK

Y(I,0 )Y (X0 ) XCI,L)%2 3 NRX? X

80 NEXT J

NEX? L

PRINT "MATRIX INVRRSED"

PRINT TAB (10);"COBPFICIENTS OF THE PCLYNGMIAL®: PRINT

FOR Inl T0 NN:SUMROS R Jul 70 NN SUM-SUM+Y (X ,J) * B1QY)

NEXT J3C(I)=8UMsPRINT C(1),s NEXT I

FOR I=l TO Nt3UM=01B (1)=X{X,1)s B(R)= X(X,8)s M8

FOR Ls8 70 K3L8al+11POR JuL® TO KeltMaiiel

BOt)= X(A,L)* X(X,7)¢ NEXT Js NEXT L

FOR J=8 TO M- TM18UM=8UM+C W -1) *B(J)s NBXT J

ME) = SUM &+ NEXT I

FOR I=l TC NeXEQ)=X(Z,1) «-XM(X): NERX? I

PRINT TAB (1)j "SERIAL"§ TAB (18)§ "OBSERVED™} TAB (38)}
"MOUELLED VALUBS™} TAB

FOR Imd T0 NIPRINT TAB(L);1; TAB(A5)3 X(Xyd)3 TAB (38)3 XM )3

TaB(85)3 XE()
PRIRT s+ NEXT 1
SUMC = 03 SUMA= U2 GUMB= C: WRI =1 TO N
SUNA=IUMA*XE(Q ) * XE(X)s SUMBudUMBeX(X,1)* XX ,1)
SUMC = SUMC + XB (I )
NEXT X3 ERR = SUMA/SUMB: SUMC = SUMG/E
PRINT "IRTEGRAL 3QUARE ERROR =™; ERR t PRINT
PRINT ®MEAN BRROR ="j§ 3UMC : PRINT

210



82

f11

INPUT “ERROR FILE WEROED ? X/K = I/ O%; A

IPA=0 THEN 11

INPUT "BRROR FILE XBRR, I} A$

CREATE Ap A3 13 FORI = 1 TO NsPRINT g1 XBCI )
RBXT I: CLGIR 4

INPUT "MAIRIX PRINT FILE RRyD. ? XBd = L NO = O*) B
IrBb=0 THEN 1l

INPUT “INVERSED MATRIX FILE COMBMAT.I™; A3

CREATE A% As 1

FOR Iml TO K1 IR Jwl 70 NNIPRINT 13 ¥ (X ,J ) sNEXT J,13CL08E 1
i1 NEXT LOOP

100 STOP

D

NO ERROR3 DRTECTED

CONSTANT AREA 1 8
COIE aIZB ¢ 3668
DATA STMT AREA @ 0

VARLABLE ARBA @ 264

A
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Al POWER SYSTEM STATES RSTIMATION
COMPILE NRS3 8B
HIBASIC COMPILER V2.0
13 LPRINTER WIDTH 80
83 PRINT TAB(8); "POWER SYSTEM STATRE RSTIMATION®
3! PKINT
4' INPUT "NO. OF BUSRS & NO. OF LINES «"; NB, LPQ
8s XM X (LPQ,6), Z2(LPq),0(NB,NB), B (NB,NB)
6t INPUT "P -~ ¢ R, YPYI/8 (R&IX) VILR XZ o*; X$
78 OPEN X8 A3 13 R Ind O LPY ¢t WRJI = 1106
83 READ wil 3§ XX, J)1 NEXT J,1
93 CLO4S 1
403 INPUT "P4RX PRINT NEEDED ? YES = 13 No=Os™§ PQR
dis IF PGR = O THEN 804
183 PRINT *P Q R X YPZ2L1/8 - R YPQL/8-X*
i3 FOR Isl T0 LPQt PRINT® I="11: FJORJ = 1 20 8
14t PRIAT Y(I,J),% RRXT J1 PRINT: NEXT I
i8¢ 801 ORI = 1 70 LPQ
18t ZeX(X,3)* Y (X ,3)+X(X,4)* X (X,4)1Y(X,3)=X (X,3)/21
Y(I,4)m - (1,4)/Zt NEXT I
iPs INPUT "Py ADMITTANCR PRINT NEEDED 7 YES = 1 NOuCu="; I
i8: IF¥ L = 0 THIN 502
493 PRINT “P-Q LINR ADMITZIANCE & LINE CHARGING*
80t FUR Iml TG LPQIPRINT"I="3I21OR Jul T0 GIPRINT X (X,3),¢
NEXT J3% PRINT: REXT X
215 8608 KR Jul T0 NBSFUR Inl 70 NB2G(X,J )u01B (I ,J )wOsNEXT 1,J



28

8
84

s
353
261

an
28
391
401
44
Y
43
44

213

FOR =l 20 MBsdUMAGISUMBwG FUR Jul TC LPQ

IP X(J,d ) =5)<>0 THEN 20

GUMARSUNACY (J 0 3)+X (J ,6) 2dUMB=SUMB+Y (J ,4) X (7 ,8)

40 BEXT J

KR JInd 0 LPQ

12 O@,8) « 1)O0 THRN 42

SUNASBUMACY (4 3)4Y (7 ,6) 15UMBaSTNBSY (7 42+ & ,6)

il NEX? J

0Q,X)= dUMAs B{ ,X)= SUMB

IP 14D THEN O

FOR J=l 20 LPQ

Ir @@,1) - 1)90 THEN 21

II=l+dt FUR K=l T0 KB

IF 0 @,8)-K)0 THD 6l

00 ,K)w =X (F43)13(K,1)=00 ,K )1B (X ,K)= <X J,4) 1B (X,1)uB (X ,K)

41 KEXT X

21 NEXT J

9 NEXT I

INPUT "BUS ADMITTANCE PRINT BEED4D 7 XE3sl NO= Gw™; BUS

IrBUc = ¢ THEN 8503

PRINT "BUS ADMITTANCE MATRIX™s PRINT

PRINT “ACTIVE ADMI TTANCR COMPUNENTI™s PRINT

PCR Inl TO NBIPRINT"ROWa™3;IsFOR J=l 70 NBSPRINT Gﬂﬂ)g‘
NEXT J3 PRINT

NEXT IsPRINTIPRINT"REACTIVE ADMI TTANCE COMPONENTSY
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48% POR Iwi TO MBPRINT"RCW="§IsJOR Jul 70 NBSPRINT B(X,J),!
BEXT J3 PRINT
478 NEXT IPRINTIPRINTASSUNPTIGN OF BUS WOLTAGES®
483 503 INPUT"REFERENCE BUS Ji="3J1
49t BIM B(UB,L),FONB,1),PL(NBy4),P 01B,8),Q 0fB,8),8 (3B, 8 * NB)
80t R Isl 70 NB: R Jul 10 NB1B (X yJ )ueB (X7 )SNEXT J,It IR Inl 10 X
811 INPUT *B(X,1) & F(X,1) =" B I, 1)yP(X,1)'BRX? X
881 IRPUT®QENERATION & LOAD POWER FILE =(lL="; B$
638 OPEN B§ A8 R:FCR Ial 70 NB:JOR Jul 10 4tREAD s83PL(I,J)s
BRXT J,X¢ CLUSE 8
84t PRINT “QENERATICN ACTIVE & EACTIVE LOAD ACTIVE & RBACIIVE"
88 INPUT "NVA BASE ="j BASE
863 INPUY *LOAD POWER PRINT NREIED ? YESsl NO= O="j LP
87 IP LP = C THEN 804
&8t FOR Iwl 70 MB: FOR J=li T0 4tPRINT PL(X,J7),8 NEXT J,1
59 304 KR I = 1 70 BB
60t PLE,1)n(PL{X,1)-PL(1,3))/BASRIPLU,2)= « (PL(Xy2)-PL(1,4))/BASE
618 PU,4) » PL(,1)¢ ¢q(,d)= PL(X,8 )
éR¢ NRXT X
€3¢ INPUT *TOLLERANCE=" § TL
643 INPUT “iIGMA="} &I 0MA
661 INPUT "THETA="; THETA
663 I%EnliNBRs2 ¢ KB
67 POR Iwd 7C NBR =1t PORJul TO NBR « 13 8(0,J) = ©
68t 8(I,I ) = SIOMAY NEXT Js NEXT I
691 100 FR I=l TO NB
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70: SUMA = O ¢t 3UMB = O

74t KRJI = 170

PL =B{ 1,0)* (BG,2)*0QJ)+ F(J,0 )*B( X3 ))

PR =l( 1,1)* (FU,L)%0QJ)- B(Jy1 )*B(X,))

Wb alP( I,4)* (BW,1)*0(X d)* P(J,1 )*B( I3 ))

B me B(I,1)%P(F,2)%00QJd)= B(I41 ) *B(IJ ))

SGUMA » SUNA* PLloP2s SUMB = 8UMB + q1 » 4 2

770 NEXT J1P(X,8)mdUNAS §(X,8)n SUMBSNEXT It KITH= ITH = 1
78% PRINT TAB(10)$ "REAL AND REACTIVR BUS POWER *

78% PRINTSPRINT "BUS NO. ,P (X,K+1),P (X ,K)oq (X ,K+1),Q (X ,K)*1PRINT
803 TOR 1=l T0 NBIPRINT TAB(10);"BUS (“;I;")% PRINT

813 PRINT P(X48),P (X41)yq(1,2),Q(X,1)tPRINT: NEXT It PRINT
88: FOR Is=l 2O NB:PRINT TAB(10); Q(48),Q(X,1)tPRINTANEXY I¢PRINY
8% DIM DRLP B), DRLYQIB), C(IB), D(NB),JN (WBR,NBR)

84! DIN JN1 (IB,NB) ,JNS (5, NB) ,JN3 VB, NB) ,JN4 (WB,NB)

88* DIN DRLE(NB),DELY (WB)

86% PRINT TAB(10);"DRLP (X) DELy (X )"sPRINY

87t WNR]I =1 N3

88 DRIP(X)w PAyl) ~PU,R)DELY(E )= T yd) » §( I,8 )

891 PRINT I, DRLP(I), DELY(X)s PRINT

901 NEXT 1

948 XN XD (NB,8)

9 KRI=]1 0NB

93t YD(X,1 ) = DRLP(X)2 XD(I,8 ) =» DRLYQX)

22 e



D4t

NEX? 1

NRIs=l1l TONB
IPYID(I,1)<0 THEN 58
ac 10 87

98: 868 YD( I, ) ==~ XD(I,1)

991
2003
1018
1083
B Te
104
1083
pt o F)
107
4082
109
4101
148
1481
43
14t
1151
4103
1171
118

87T Iryn(1,2 )< 0 THEN 59

20 70 60

SO XD(I,8 ) =~ XD(1,8)

60 NExT I

Ml =0 AR =0

KNRI=di I0MNB

IF (X1« XD (I,1))>0 mHmN &
Ml =« XD(I,1)

R Ir (X 8- XD (I,R))0 THEN 61
DX2=YD (1,8)

61 NERXT I

IP (N1 DYB)>0 THEN 63
DXl » X8

63IF (Ml- T ) =0 THEN 64
PRINT “ITERATION COUNT = "; KITN: PRINT
FRI =1 20EBs CA) = 0:D(I)= OsNEXT )X
FRI =1 70KD

mnR(I,l) '3(1,1)*!‘(1,1) *P( X1 )
C)n (PC(I,8)*R(I,L e (X2 )P (1,1 )/
DX)= (P(X,8)*P(X,1 )= q(1,8 ) R(I,1))/

216
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4498 BRXT 1

4808 PRINT: PRINTs PRINT

i21s INPUT “JACGBIAN REQRD ? YES = 1 NO = 0% BB
i28: I7 BB = 0 THEN 5856

423t KR I =1 TONB

1848 JML(I,X ) = B(X,1)* 0(X,X)-P(X,1)* B(X,X)+» C(1)
1883 NEXT I

196¢ OR I = ] T NB

487 FOR J =1 T0MB

488: IFP I =J THWN 167

4891 JRLI(I,J) = B(I,1)* G(X,7)-P(1,1)°* B(X,J)
4303 167 NEXT J

4343 KEXT I

d38: VR ] = 1 O NB s FORJ =1 10 BB

1338 JN2 (X,d) = 08 NEXT J,I

434t R 1 = | 10 NB

4363 JN2Q,I) =RUX,l)* B, ,I)+2* Pa,1)* G(X,2)+D Q)
43683 BBXT I

4371 WR1I =1 TUNB

138t WRJ =1l TCNB

130t IFl =J THEN 72

1408 JN2(,J) = BA,1)*BAJ)e PA,1)* aQ,J)
d4lt 78 NEXT J

d48% KEXT I

143t WGR I =1 TC MB

dddt KR J =1 TONB



VT
1483
ien
i@t
14013

54
Ha
63
Ha
581
ABG:
B

891
1608
613
168
4634
644
1881
1663
1873
1681
1891

£18

IPI =J THEN 74

JN3A W) = BA,L)*BAJI+ PALLI*CQA,J)

74 NEXT J

NEXT I

ORI =1 TN

JN3U,I) =» RA,L)*BA,J)e PUL,L)*GA,X) - DA)

NEXT 1

KR I=] 0N

R J =1 TONB

IFI =J THM 76

JNAd) = BE,1)* 03X, J)e PX,)*B(A,I)

76 NEXT J

NEXT I

FR I =l 70X

JE4AQ,1) 2 «BU,0)* X, 1)+ FO,L)*BAX)e ¢OX)

NEXT I

KR Inl 70 NBSFOR J=) T0 NBSJN( )= JNL(X,T)8 NRXT J,1
JOR I=l T0 NBSFOR JaNBel TO NBR3IN (X ,J)aJN2 (I ,J-ND)INEX? J,1
FOR Im NB+ 1 TONB2 3 ORI = 1 10 NB

JN(I,J ) mJIN3(X - NB,J) s NEX? J,I

FOR IaNB+l 70 NB2: FOR J= NB+1 170 NB2

JN(I,J ) = JR4( I.NB,J-NB) s NEXT J,I

PRINT

INPUT "PRINT CUPY OF JACGBIAN NEEDED YR3 = 1 NO=0s"; LL
IF LL = O THEN 656

PRINT "ELEMENTS OF JACCBIAN®
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i781

219

PRINT: ORI = ] 10 NBRt PRINT"ROW="3I
FOR Jul 7C NBSIPRINT JN(X,J),:NEXT JsPRINTINEXT IsPRINT?

d73 556 PRINT

d74
A7
1761
4773
178
4791
1802
Bl
182
83
84
188
1862
87
488
4891
490:
d94s
498
1931
4944
1883

DIM DELE(WB), BPELPOIB)

KR Iwl 70 RBIDELE(I)= QtOUBRLP(X)=03NEXT I

PRI =L 70 NBE |

FOR JuliBel 0 NBB-13JN (I,J)sJ8 (1,J+4)INBXT JINEXY I
XM XP (MBR),DELY (QIBR) ,Z (NBS)

KR I=l T¢ NB:DELV{ )sDELE(X )sNEXT It FOR l«NBel TO KBSl
DELV( )= DELF(I-NB+l)

NEXT IsFOR Iwl 70 NBsYP{ )w DELP(I)s NEXT I

JOR IaliBel 70 NBRIYP ()= DRLQ(I-NB)s NEXT I

REM FOR I=] TO NBS-11 FOR Jul 70 NBS- 138(I,J )0

REM 8(I,I) = SIGMA: NEXT JuNEXT I

FOR I8 = 1 TO NBS

DXM PE(NBR) ,DK (NBR), A (NB2) , DA (WBR) , DB (WBR) , DC OWBR)
FORI = 1 T0 ¥NB3-1tA()= DELV(I)® NEXT 1

WRI =l 70 NBS-L

ZQ )= IN(I&,1)sNEXT L:X=XP (13)

FOR I=l TC NBS. 113UNA«013UNB=0: FCR KD=l 1O NBS. 1
SUMAIUMA+S (X ,XD) * Z(KD) 1 SUMB=SUMB+Z (XD * 3 (KD, )sNEXT KD
DA )wiUNA DB (I )=3UNB2DB (I )=DB (I) * THETASNEXT I48UNCal
FOR Isl 70 NBS-4: SUMCeSUNC+DB(X)* Z(X)INEXT I

FOR Iml 10 BBS-130CQ )= DA(X)/8UNC: FOR J=l TC NBS-1
80 )ud(X,J) -DCX)* DB )INEXT JINEXT I3 SUMASY



1961
97
1983
1902
2001
204
208

8

2083
206

2001

211
218

214
2183
8181

2323
2183

280

FOR I=l 70 NBS. 1t SUNA=SUMA-A(X)* Z(X)sNEXT ItPR(I8) = SUNA

KR Ial 70 NBS.13 S8UMD=Ot FCR J=l TO NBS- 1

SUMD=SUMD+S (1,3)* 2()

PK (1 )=8UMD DK (X )=IK (I ) *THETASNEXT J tNEXT I:FOR Iul TC NBS-1

Ad)s AQ)+PEQE)* IK(X)eNBXT Xt NEXT I8

PRINT TaB(40)5 "A(X)"s PRINT

PRINT *CHANGE OF ACTIVE & REACTIVE BUS VOLTAQGRS"

PRIN?T

FOR Isl 70 NBS. 13 PRINT A(L),: NEXT Is PRINT

INPUT *5(L,J5) PRINT RByD» ? XES = 1 NOmO"; PP

IPPP = 0 THEN 666

PRINT TAB (10);*3(I,J) MATRIX": PRINT

FOR I=l 70 NB2-1: FOR Jml 70 NB2. JSPRINT 5(I,J),tNEXT 31
PRINTs PRINTINEXT 1

666 FOR I = 1 I0 NBtDELE(X)=A(I)¢NEXT I

JOR Iw2 70 NB1DELF(I)mA (NB+l.1)tNEXT I

FOR Isl 7C NBIE(X,1)=B(X,1)+DELE(X)INEXT IsITHuI TH+11DELPU1)x0

POR In® T0 NB:PU,1)s P(I,1)+ OBLP(I): NEXT I
DIM BMAG (NB), GAMMA (NB)
FGR I=l 10 BB'M!G’“’ BI,1)+ ’ayl)‘ ra,1)

BMAG (I ) mBgR (A) 3GAMMA (I )= « (180/3, 142) * AN (P(I,1)/5(1,1) ) sNRXT .

PRIRT TaB (65)3"BUs NO, ACTIVE AND REACTIVE WVOLTAGRS VOLTAGE
MAGNITULE ANGL

PRINT
RR Ial TG RBIPRINT TaB (10)3I,E(d,21),Fd,1)3PRINT



8193
2303
8813
2081
an
284
2863
298

PRINT TAB (A0); EMAG(X),QAMMA (X )s PRINTS NEXT I
FOR Inl 70 NBSP (X, 1)wP (X,8)8¢(X,2)m3 (X,8)sNEXT X
0 70 400

64 PRINT

PRINT TAB (10); "STATE ESTIMATION RESULTS"

PRINT

PRINT TAB(30); “ACTIVE BUS VULTAOGES": PRINT

FOR Isl T0 HBs PRINT B(I,1), # NEXT ISPRINY

287: PRINT TAB (10)3 “REACTIVE BUS VGLTAGES": PRINY
888 FORI = 1 T¢ NBIPRINT F(X,1),t NEXT I: PRINY
2295 S0P
2320: =D

B0 ERROR3 DRTRCTED

CUNSTANT AREA 8 16

CODB SIZE ¢ 9082

DATA SIMNT ARBA @ 0

VARLABLE ARRA ! 6568

A
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ABsl OPIIMAL ORDERING BY TINNEX'S SCHRME 2

COMPILE OPTILOR #B
HIBASIC COMPILERR V2,0

1
s
Nn
4
81
63
Y 4
8
91
108

i
in:
13
4
i8
16

17

LPRINTER WIDTH 80

REM OPTIMAL ORDERING ALGORITHMS TINNEX'S SCHRME ©
INPUT "NG, CF BUSES & NO., OF LINEi="; NB, LPQ
OIM AX(NB,NB)

OIM X (LPQ,7),XBUSR(NB,NB),XBUST (NB,NB)

INPUT*P- & B % XPQR/S-XPYX/8-TR FILE YZ="}X$
OPEN ¥§ A3 1t FOR Iml 70 LPQIFUR J=d T0 7

REBAD ¢ 13X (X,J )3NEXT 7,13 CLOSE 1

INPUT"LINE DATA PRINT REYRD. XYRiwl NU = O"; PP
IPF PP THEN 501

PRIRT "LINE DATA": PRINT

FOR Isl TO LPQIPRINT *"LINE="; I: PRINT

FOR Jml 70 74PRINT Y (X ,J )3 s KEXT JSPRINT: NEXT X

8501 FOR Isl 70 LPQIZuY(X,3)* Y (X,3)+ Y(X,4)*YQ,4)

YX,3)aY X,3)/20X (X yd)= X (X ,4)/28 NEXT 1

61 INPUT "LINE ADMITTANCE FILE YA.I%} A$

CREATE A$ AS 1! FUR Ial T0 LPQIFCR J=l 70 7
PRINT el § X (X,J)¢ MEXT 3,13 CLOSE 1

FOR Jul TC NB:1FOR I=l TC NBs YBUSR(,J ) = 0
YBUSI (C,J) = Os EEXT I,J

FOR sl TG NB1 SUMAO: sUMBaO: FOR Jud 70 LPQ
IF (X(J,4) - 1 )0 THEN 10

g2



23
24t

223

IPYX@,7)<>1 THEN 10

SUMA=SUMASY (J 4 3) +Y (J 46 ) SUMB=SUNB+Y (7 ,4)4X (J,6)
0 NEXT J

NRJ =1 N LPy

IP (XU,8) -1)00 T W

IPY(J,7 )01 ™ U

SUMASSUMASY & ,3)+Y J,8)1 SUMB=3MB+ Y J,4)4Y (F,6)
11 NEXT J

YBUSR (I,1)= SUMASYRUAI (X,X)= SUNB

IFI = NB THEX ©

PR J=l T0 LPQ

Ir (X1@,1) -1)00 N 21

IrY(J,7 )01 W 21

IIlsl¢lt FOR K=II TO NB

IF (YW,8) - X)©0 THRN 4l

YH0SR (I,K)= =Y (J,3)3 YBUSR(X,I) = XBUSR(,K)
YBUSE (I ,K)m =X (7 ,4)3 XBUSE ( K,X)w YBUSE (X ,K)
4L BEXT X

21 NEXT J

9 NEXT I

FOR I=l 70 NBS FOR Jul T¢ LPQ

IPCYW,1) -1)0 THEN 102

IPX@,?) = 1 THEN 101

YBUSE (X,I)w YBUSI 0,1)+X T ,4)/ X T,7)*X(3,7))
101 NEXT J

NEXT I



o1
80s
61s
a8
83+
se?
883

6és
a7

YR I=l 70 WB: PR J=l T0 LPQ
IF XG,8) -1)<>0 THEN 104

IPYWU,7) =4 THS 104

XBUSL ( I,X ) = XBUSI ( X,0 ) + X(J,4 )

04 NEXT J

NEXT I

FOR Is=i TG NBt FUR Jmi 10 LPQ

IP (X(Jdyd )« 1)50 THEN 108

IPY(J,7 ) =i THEN 108

KR =l 7 NB

IP(X(J,8 ) -K)0 THRN 103

IBUR (X 4K)= <X 'y 4)/X (F,7)1XBUAT (X,1 )= YOS (X,K)
103 ¥ExT X

102 NEXT J

NRXT I

INPUT I3 ANY GHUNT CAP, YEB = 1, Nos O ="} B
I?PB= ¢ THEN 106

406 INPUT *CUNNRCTED TV WHICH BUS & VALUB=";BN,C3
YBUSE (BN,BN) = XBUSI ( BN,BN ) + C3

INPUY "ANX OTHER BUS WITH SHUNT YRS = 1, NCsGu"jBEB
IF BBwo THEN 106

% TU 106

108 INPUT "BUS ADMITTANCE MATRIX PRINT? YTRéml NOwO"; PP
IPPP = C THER 6§08

PRINY *BUS ADMITTANCE MATRIX®S PRINT

PRINT "R « COMPGNENT3"s PRINT

224
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FOR Isl TC NB § PRINT "ROws"} I 8 FURJml 70 KB
PRINT YBUSR( X,J ); INEX? J3 PRINT s NEXT I

PRINT "J « CUMPGNENTS": PRINY

FOR I=l TG NB § PRINT "ROWs"jIs FOR Jul 70 ¥B

PRINT YBUSI (X,J);s NEXT J: PRINT s NBXT I: PRINT

FOR I=l1 T0 NBs PRINT "ROWe"jIt! FOR J=l TO NB

PRINT YBUSI (X,7),3 NEXT J: PRINT: NREXT It PRINT

808 INPUT "YBUSR FILE NAME YR"; A$ 1 CRERATE Af AS 1
FOR I=l TO NB: FUR Jul TO NBs PRINT w¢l; YBUSR( I,J )
NEXT J+ EEXT I: CLOSE 1

INPUT *YBUSI FILE NAME YI"; BSsCREATE BS AS 2:FOR I=l 70 NB
FOR Jul T0 NEsPRINT se®; YBSI (X,J)sNRXT J,I:CLOSE 2
FOR I=l ¢ NBIFOR J=l TU NB1AX(I,J )= YBUSI (I,J)BEXT J,I
FOk Imd 70 NB @ FOR J=i 70 NB

IF AX(I,J ) = O THEN 200

AX{ Iy ) =1

200 NEXT J

EEXT I

INPUT *FILE BAME AXIJ="; C§

CREATE C$ A3 2t FOR I=l T0 NPt FOR Jul 10 NB

PRINT w8; AX( I,J ); NEXT J,I: CLOSE 8

) PRINT *MATRIX AX( I,J )"

FCR Isl TO NBs FOR J=l TO KBS PRINT AX( I,J )3
NEXT JsPRINT : BEXT I8 PRINT ¢ N=NB

UIN GRDER (N),A( N,B ), ADI (W), ®A(N), GFD(N)
FUR Iml TC N3 FORJ=l 20 N



104
084

1081
40861
07
4083
1093
4304
1118
118
1138
pRry
183
416¢
4474
4483
4493

pL-FE ]
A8R¢
R34
i24:
125
186

A(Iy ) = AX( X3 ) & HEXT J,X
WRI =l KtP=20sVA(I)=O
KRJ =l T0 N

IPI =J THE 610
IPA(ly ) =0 THEN 420
PupPels A(P)=d

610 NEXT J

IFP= | THER X
FRL=s]l1MNMPeltUsaAW(L)
FRE=sLr L T0 Pt VaalB(3)
IPA( VU,V )00 THN 20

VA (I )=VA (1)+14

20 REXT &,L

W HNEXT I STAGE = O3 VALANCY = O
36 GTAGE = STAGR + 1

IP STA0R = N+ . THNN 110
SMALL = N

FRI =] N N
IPA(I, ) =0 THRN 40

IF GMALL = VA(I) THEN 40
SMALL = VACI)

RE = I

40 REXT I

ORDER ( STAGE ) = RE
VALANCY = VALANCY + SMALL
MRI=1 T N

- 226



L ]

127
4983
189
4301
i3
1381

4344
138
1988
197
138
1393
1401
1413
1421
1431

1481
1463
47t
a8
1891
4503
d513
82

A(IJRR ) = 0
NEXT I
P=sg
PJOR J =l T0 N
IF A
FACRR ) =0 THEN 80
PaepPe Lt AN(P)
PL =P -
80 REXT J
IFP=j THEN 78
KR I=1 0 X
IPACI )OO THER 72
NR L=
o i TOPLl~- 1t Usald(L)

Il TOPlL: V= AN |
IPI = U THEN 68 o
IFI =« V IHEN 60
I
PA(I,V)=0 THEN @8
Ira(i,v) =0 THEN €0
PwpPelt ANNCP ) nl

-
60 NERXT &
66 NEXT L
70 KEXT X
FOR
wl#l!ﬁ?&-l'ﬂ!W(
" ‘
A Jd =]l +iT0PL V= aN(J °
(Q,Y)aUA(V,U)-J. )
NEXT J,1
7% K
RIlslTOPtUa=aADI(])

227



832

581
e
57

58

d89:
1801
Bl

831
1642
1883
4661
467
168
1691
4701
1743
178
173
174
4752
1763
177
4781

C=02: VA(U ) =0

KRJ =1 0 K

IPU=J THEN 80

IPa(U,J ) =0 THEN 80
C=C+l130MmM(C)nJd

80 NEXT J

IF C =l THEN 100

WRLal T0 C- 1t K=0M(L)
PORS =L+l TOCtM=OM(3)
IFA(K,M) O THEN 90

VACU ) = VA(U ) + 1

90 NEXT &,L

HEXT I

100 00 T0 35

440 PRINT ®ORDER"

KNARI =1 0 N

PRIET GRORR (I )}

NEXT I

PRINT

INFUT "GROBRED SBQUENCR FILE CRD.I%; M
CREATE P A 63 FUR I = 1 YO NBIPRINY 463 ORDER (I )
NRXT I t CLOSR 6

PRINT "TCTAL VALANCY= "3 VALANCY

PRINT

 DIN OYBUSR (NB,NB), CYBUL ( NB, MB )
IKPUT "QROERED BUS PRINT REYRD. Y E3ul NO=O®™; PP

228
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179: IP PP = O THEN 503
A80% FOR Iml 70 NBSNN=CROER(I):FUR J=l TO NB
181t NNeORUER (J ) s CXBUSR (X ,J ) =X BUSR (WX, NM) 2 CXBUST (X ,J )=uXBUST (N, WM)
188: NEXT J,I
183t PRINT "ORURRRD R - BUS": PRINTSFUR Iml 70 NB
i8¢ PRINT "ROWs™yI: PRINTS POR Jul T0 NBtPRINT OYBUSR(X,J )y tNEX? J
488s PRINT s NRXT I
1862 PRINT “J-BU3": PRINT ¢ FOR I=l 70 NB
487: PRINT "ROW="; It PRIN?
A88: FOR Jul 70 NBIPRINT CYBUSY (I,J )¢ $NWEXT J3PRINTSNEXT I
189: INPUT ®ORDBRED BUS FILE REQRD, ? YE3 = 1 NO=O"}PB
190s IP PP = O THEN 803
1018 INPUT *OYBUSR PILE NAMB = GXR*™; CJ
498: CREATE C# A3 31FOR Isl T0 NBSFOR J=1 T0 NB
A93: PRINT g+ 33 (XBUSR( I, )s NRXT J,I: CLOSE 3
d94: INPUT “(XBUSI FILE NAME « CXI"; D§
1983 CREATR D A8 ¢t WA I =1 70 NB
196% FOR Jml T0 NBSPRINT wed; CXBUGI( I,J )s NEXT J,Is CLOSB 4
497 503 BND
NO ERRORS URTECTRD
CONJTANT AREA ¢ 8
CODE S1ZB §996
DATA STMT AREA 3 0

VARI ABLE ARBA %4

A



AB+8 OPTIMAL ORDERING OF NCGDRS BY DINAMIC PROGRAMMING ALGORI TENM

COMPILE DORDEL $B
HIBASIC COMPILER V2,0

18
8
38
4
83
63
N

REM DYRAMEC PROGRAMMING GROSRING ALGORI THM
LPRINTER WIDTH 80

INPUT ®N¢ OF BUSES"; N

DIN AX( N,N )

INPUT ®AXIJ FILE NANE"; A

OPEN A A 1

FURI =1 TONIRR Jml 20 X

RERAD wtlj AX( I,J )3NEX? J,Is CLOSE 1
DIN GRDER(N),AQF,K) ,BODR OV), VALANCY (X),CV (N, N ), LROW (F ) ,OFD ()
FORSTAGE = 1 T0 N

IP STAGE = 1 THEN 130

PR 8T = 1 70 N3 CHECK = O

IF CV(S87,8TACE ~ 1)= N THEN 108
NCGDE (STAGE) = &T: TOValN *N: PROW = O
KRPR=l T N

IP PR = NUIE (3TAGR) THEN 100

NOER ( 4TAGE« 1 ) = PR

IP STAGRE = 8 THEN 10

IF CV( PRy3TAGE «1)= N THEN 100
FG K = 8 TV 4TaGR - 1:V = 3TAGR - K
UsBuwi (Ved)

NOD = NODE (Vel) « CV( U Vel )

IF NOD = NODE (3TAGR) THEN 100



NGIE (V) = XODs NEXY X

10 FOR Jul TO N3 FOR Iml TONSA( X, 0 ) = AX(X,J )

NEXT I,J: Wie0: IR K=l TC 8708

Re NODEB(X)1PuwOsPOR Cul TO N2 FCR Isl 70 X
RR = NGDB (I )

IFC=RR THEN 20

NEXT I

IPA (RC) =0 THEN 30

PupPel s OOP) = ¢

80 NEXT ¢

IF P(=]l ™MW ¥

PR Lesl TOP« 1 FORN=L*l TOP
IsOM(L)IT=OM(NX)

IA (I, )40 ™M 20

VA= VA*L3A( 340 ) = 13A( T, ) = 1

30 NEXT N,L

3B NEXT X

CHERCK = CHECK + 1

IZ OV = VA THEN 100

T0V = VA 2 PROW = PR

400 NRXT PR

IFr CHRCX<X THEN 108

VALARCY (3T)m « L3CV(4T,3T40R) w N3 GO 20 120
08 VALARCY (41)=T0VaCV(3%,5TAGR)wdS PROW
@0 10 140

106 CV( 4T, SGTAGE ) s N

231



67:
éss
693

110 NEXT STsPRINT *STAGR"; STAGRIPRINTSFOR Iml TO N
PRINT ®VALANCE™} VALANGY (X)3*CV*jCV(I,8TAGR)
NEXT I: PRINY

120 NEXT 4TAGE

GMALL = N * Nt P=0

KRIsl 0 X

IP VALANCY (I ) mel THEN 140

IF GMALL <= VALANCY (I ) THEN 140
SMALL = WALANCY (X )

d40 NEX? It KR I =1 T0 N

IF GMALL OVALANGY (X ) THEX 150

PaupPeds LEW (P ) =l

480 KERXT I

WRI=41 v P

OROER (N ) « LROW(I )3 WRJI =]l W K.}

C =N «Js RO=ORDER (Cod )8 GRUER (C)=CRDER(C+1) « CV(RU,Ced)

NEXT Js PRINT "QGROER"3I: PRINT

FORJ =1 70 N: PRINT ORDER (J )j: NEXT J
PRINT 3 NEXT 1: PRINT

END

NG ERRORS DETECTED

CCNGTANT AREA @ 8
CODE 4IZR 1819
DATA SIMT ARBA ¢ 0
VARIABLS AREBA 24

A
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AS 3

GAUSS SKIDEL LOAD FLOW WITH OPTIMALLY
ORDERED NODKS

COMPILR OPTLP §B
HIBASIC COMPILER V2.0

i
83
3
4
8
83
73
8s
9

LPRINTER WIDTH 80

INPUT *N¢, OF BUSES & NO. OF LINES®; NB,LPQ

DIM CRDER (NB),X (LPQ,9),YBUSR(NB,NB),XBUSI OIB,NB)
INPUT "YBUSR FILE NAME = OYR.I"j Al
OPEN A$ AS Uit FOR I=l T0 NB: FOR J=l 10 NB
RBAD wtd; YBUSR(I,J)s NEXT J,It¢ CLOGE 1

INPUT "YBU4I FILE NAME = (XI.I"; B3
OPEN B§ A3 81 FOR Inl 70 NB: KR Jul 70 NB
READ w48 YBUSI (X,J)s NBXT J,I: CLOSE 8

INPUT "YA,I FILE NAME"; Ab

OPEN A§ A8 18 FCR Isl 70 LPQ: POR Jul 70 7
RRAD w13 YO ,J)8 NEXT J,1: CLOSE 1

INPUT "ORDER FILE NAME ORD.I"; AS: OPEN A$ A3 1

POR I=l 70 NBSREAD gt 13 ORDER (I)s NEXT It CLOSE 1

IR I=l T0 LPQ: IR Jul TO NB
IFY(d,1)<°0RDER(J) THEN 420

$IxX X 1)8X (X, 1)m J1X X ,8)= JI2G0 TO 7
480 NEXT J

7 RRJI=l T0 NB

IFX(X,8)<{>O0RDERYJ) THEN 481

233
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JInY (1,8)3 X(X,8)n J1X(X,0)= JJ3 GO 10 8

481 NEXT J |

8 NEXT I

INPUT *LINE ADMITTANCR PRINT ? YRS = 1 NO = O"; BB
IFEB = O THEN 422

PRINT "LINE ADMITTANCR": PRINT

PRINT "CP 0Q YR YI LCR LCI TTIC P Q": PRINY

FOR I= L TC LPQ! FOR J=l 10 9% PRINT Y, d)s

REXT Js PRINT: NEXT I

482 INPUT *SLACK BUS = Jia% J1

DEM EBUSR(NB,2), EBUSI (NB,2), P(NB,4),PA(NB),PROIB)
DIM LPR(NB, LPI WB), KLP(NB), KLI (NB)

DIM KLPR(NB,NB),KLPI (MB,NB), BBUSRA (O/B,8) , KBURI A (¥B,8)
KR Isl TONB

IF IsJ1 THEN 54

| BBUSR(I,1) = 1t RBUSI(I,1 ) = O

EBUSRA(,1)= 1t RBUSIA(,l) = O

8¢ NEXT I

INPUT *SLACK BUS ACTIVE & REACTIVE VOLTAORS=") V3VR, V3VI
BBUSR(J1,1)s VBVRSEBUSI( J1,1 ) = VWX

PRINT "PARAMEBTRAS OF VOLTAOR BQUATIONS": PRINT

IRPUT "QENRRATIGN & LGAD POWER FILE = GL ="; B§

OPEN B§ A3 23F0R I=l TOU NB: FOR Jsl T0 4

READ w8y P({I,J)¢ NBXT J,I: CLOSR B

INPUT "G . L PRINT ? YES = 1 KO = O"; BB



235

I¥BB =« O THEN 8

PRINT* GENERATION-ACTIVE & REACTI VEALOAD-ACTIVE & RBACTI V2*
FOR Inl 70 NBs FOR Jul 70 4t PRINTY P(I,J),8 NEXT J,I
8 INPUT "NVA BA3E"; BaSK

PRI =1 T00NMB

PAGR)=(P(,1)-P(X,3))/BASRs PR(I)= « (P(X,8)P(1,4))/BASB
DuYBUSR(X ,I) * YBUSR(X,I )+ YBUSE (X,I)e YBUSX (I,X)
LPR(I)s YBUSR(I,I)/DSLPI (1)u ~XBUSI (X ,1)/B

NERX? I

NRI=1 T0NB

IPI = Ji THEN 87

KLR(I)= PA(L)* LPR(I) + PR(X)* LPI(X)

KLI (I)s PA(X)® LPI(X) - PR(I)* LPR(X)

67 NBXT I

KLR(J1 ) = 08 KLI(J1 ) = O

INPUT * BUS PAR. PRIRT ? YES = 1 NO = O" BB

IFEB = O THEN 3

PRIRT "BUS PARAMETRRS": PRIDT

FOR I=l TO NB: PRINT "BUS="§ ORDER (I)s PRINT
PRINT “"KLR(X),KLI (X)="¢KLR(I),KLX (X)¢ PRINY s NBXT X
3FRI=1T0NB: FORJ =1 To NB

KLPR( 1,5 ) = Ot KIPI( I,J ) = 03 NBXT J,I

ORI =1 T0NB

PORJ =21 TCNB

Ird a1 THEN @



71t
7723
738
748

KLPR(X,J) =YBUSR(X,J)* LPR(I) -YBUSX (X, J)* LPI(X)
KLPI (X ,J) «YBUSR(I,J)* LPX(X) +IBUSI (X,7)* LPR(X)
60 NEXY J

HEXT I

INPUT "LINRE PAR,PRINT 7 YBS = 1 NO »0"jBB

IPBD =0 THEN ¢

PRINT * LINEB PARANETRRS": PRINT

FUR Iml TC NBt PRINT "ROWs"jORDER()s MR Jul IV NB
PRINT KLPR(X,J)y) KLPI(X,J) & NEX? J

PRINT : NEXT X2 PRIN?T

4 DIX DLR(VB,8),DLX (NB,3),E8USCI A O/B,8)

DIM DLRA (NB,2),DLXA(NB,2)

REM BBUSCIA STANDS FOR CONJUGATE FOR WOLTAGE

K1t FOR Il TO NBSEBUSRA(I,1)= BBUSR(X,1)
EBUSIA(I,1) = EBUSI (,1): NEXT X

INPUT “ACCLRRATION PACTOR ALPRAa"; ALPHA

INPUT "TCLERANCE = TL = *; TL

IRPUT "HOW MANY BDSR3 ARE VOLTAGE CONTROLLED 7™™; L
DIM PY( L,4 )

INPUT *VCB.I FILE KANE"§ D

OPEN D§ A3 63 FOR Inl T0 Ls POR Jul 10 ¢

READ gk 63 PV(I,J)sNEXT J,I3CLOSE 6 3 FUR Isl 201
LL = PY(X,1): BBUSR( LL,K )= PYV( I,8 )
EBUSI ( LLyK ) = O 8 NEXT I

80 EBUSRA ( J1,K+1) = EBUSRA( J1,K )

BBUSIA (1, Kel) = BBUSIA (J1, K )

236



1043

103

1063
1801
aon
1083
1061
4101
1111
d18s
1194
diqs
118
116
147
183
ii9
1903

132

237

BBUSR ( J1,K+1)= EBUSR ( J1,X )

EBUSI (J1,K+l )= BBUGI (J1,X )

0oaus 107

FORI =l 10 KB

IPI sJl THR 61

DLRA (I, 1) =03 DLIA (X,1) =0

DLR (1,1) =030 (I,1)=0

61 NRXT I

VR I =l 0 NB

IF I =J1 TN 90

EBUSCIA (I,X ) =-1.0*8BU8XA (I, K)

90 NEXT I

KRI=1 0 NB

IFP I =J1 THEN 68

D=EBUSRA (X ,K) ¢ EBUSRA(I,K)+ EBUSCIA(I,K)* BBUBCIACL ,X)
ERL =(KLR(I)+ EBUSRA(I,K)+ KLI (I)¢ BBUSCIA(X,K))/D
Kl =(KI(X)e* BWUSRA(I,X)- KLR(I)« EBUSCIAZX,X))/D

IF I=l THN 64

ERE = 03 K80t FOR J=l 70 I-1

ERB=ERB+KLFRI,J ) ¢ BBUSRA( ,K+1)-KLPI (1 ,J) » KBUSIA G ,K+1)
K2=RI3+KLPI (I ,J ) "EBUSRA (J ,K¢1)+KLPR(X ,J) ¢ BBUSIA G , KoL)
NEXT J

64 ER3=0

H3=0

IF 1.8 THEN 700

FOR J =l¢el T NB



1238

1961
1273
1883
1391
1303
43413
1383
1331

1383
1363
1373
1383
1391
1401
1412
1423
1438
1448
1481
148!
147

238

ERS=ERI*KLPR(I ,J ) ¢ EBUSRA (Y ,X) - KLPX (X ,J) ¢ BBUSIA G ,K)
EX3«EI3¢KLPI (I ,J) ¢ RBUSRAQ ,K)+ KLPR(X,J) « BBUKIA(J,K)
KEXT J

0IF I =1 THIN 111

G 0 12

111 R = O

K2 =0

118 EBUSR( I,K¢l ) = RR1 - ER2 - RR3

BBUSI ( I,Xel ) = K1 - RI2 - RI3

EBUSRA (I ,K¢d)=EBUSRA (I ,K)+ALPHA *(EBUSR(I ,X+1 )~ BBUSRA(Z ,K))
EBUSIA (I,K¢l1)=BEBUSIA(X ,K)+ALPRA *(BBUSI (X ,K+1)- NBUSTA(I,K))
68 NRXT 1

PRINT "ITERATICN IDia"; ITN: PRINT

INPUT "ITERATION PRINT RB4D.? XES = L KO = O" BB

IPBE w0 THEN § '

PRINT "BUS VOLTAGES & ACCEBERATRD BUS VOLTAGES™s PRINY

FOR Iml 70 NBsPRINT "BUS NO.="; ORDER (I): PRIN?

PRINT RBUSR{ ,X+1),R8USK (I ,K+1),B8U8RA(X ,K+1),RBUSTA(X ,X¢1)
NEXT I 3 PRINY

8 VORI =1 TCKB

IFI =J1 T™E 66

DLR( I,K+2) = BRUSR (X,K+1) - EBUSR( I,X )

DLRA( yX¢l) = RBUSRA(I,K+1) ~ EBUSRA(X,X)

DLI X X¢l) = BUEI ( I,Kel) - BUSI( I,X )

DLIA(X \X+1) = BBUSIA(Z,Kel) ~ EBUSIA(X,K)



483
1491
150s
51
188
153
54
185
843
187
i58:
1583
1608
81
1683
71 1)

4481
66
1671

1891
1701
748
178:

66 NEXT 1

DMAXR = DLR( 4,K+1 )¢ DMAXI = BLI( 1,K+1 )
IF DMAXR <O THEN 701

a0 T0 708

701 DMAXR = - IMAXR

708 IF DAXI (O TREN 703

G0 70 704

703 DNAXI = - DMAXI

M4 KR{1{ =8 N

Ir I =J1 THEN 70

IF DLR (XI,K¢l )< O THEN 708
DEL = DLR ( I,X+l )

@ 0 706

708 DRL =~ DLR ( X,K*1 )

706 IF ( DMAXR - DEL )> G THEX 70
UMAXR = IRL

70 NBX? I

KRI =g T0NB

IFl =J1 THEN 73
IPDLICI,Kel )CO THEN 707
DRLL = DLI ( I,Kel )

@0 ¢ 708

707 IBLL =« DLY (I,X¢ 1)

708 IF ( DMAXI - DSLL ))0 THEN 73
DMAXI = DEBLL

239



240

1731 73 NRX? I

1743 IF ( DMAXR - DMAXI )5 O THRN 68

476: L = DMAXI

176 @ 1M 71

A77y 68 DL = DMAXA

178: 70 17 (DL - 2L )<O THEN 78

179+ ITH = ITH + 1

1802 WOR I =1 T0 NB

181t IF I =J1 THEN 88

1583 EBUSR(X ,K)=EBUSR(X ,X+1)3 BBUSI (I ,X)= RBUAX (I ,Kel)
183 EBUSRA(I ,X)=EBUSRA(X ,K+l1)3 EBUSXA(I ,X)uBBUSIA(T ,K¢d)
184: 88 NEXT I

iag: G0 T0 80

186: 76 Kl = Kel

1873 PRINT "LINRFLOWS & POWRR SL BUS"s PRINTIPRINT

188 DIM PQ( LPQ,6), QP ( LPQ,6 )

1898 R K = 1 70 NB 8 WRI =1 10 LPQ

1903 Ir (1,2 )0k THaN 201

W1 J =X (1,8)

1983 Pil=EBUGRA (K,X1)+ (EBUSRA (K,X1) - BBUSRAQ ,K1))
193! PRx « BBUSCIA (K K1) *(BBUSI A(K,K1) - BBUSIA( J,K1 ))
1943 Pa= BBUGRA (K,X1)* (BBUSIA(K,K1) - EBUSIAU,K1))
1968 P4= BBUSCIA(K,Ki) *(EBUGRA (K)K1) ~ EBUSRAU,K1))
1963 PlL = Pl + P2 1 P8 = PI+PA

1971 PW = (Pl *X(1,3) - P2 *Y¥(1,4)) *BASR

1983 QI=EBUSRA (K,K1) *NBUSRA (K,K1 )2 Q4nEBUSIA (X,K1) *EBUSIA(K, K1)



1991
2003
20411
8083
8038
204
2083
20612
807
2083
2001
210
811
218:
813
P YPY)
8183
2163
8173
818
8108
8801
221
2823
223
8241

241

Q= (Q3+Q4) *Y (I,6)

Q s(P1% X(1,4)+P2+X(1,3) +Q3)* BAR
PQ(I148)eX(1,8)3P¢(146)uX (1,9)8PQ(141)uX (X,1)8PQ(X,8)aX (X,8)
PQE3)=e PH st PQ (Iy4) =g

201 NEXT I

NEX? X

PRINT * LINE POWER MOW *

PRINT

KR Isl 70 LPQ PRINT "ROW«™;IsPRINT

FOR Kul 70 6sPRINT PQ(X,K),sNEXT Ks PRINTSNEXT Is PRINT
PRINT ®LINE POWER FLOW REVERSED® : PRIN?

FOR K=l TV NB: FOR Ixl 70 LPQ

IFY(1,8)CK THER 301

d =Y (I,1)

PL=EBUSRA (X,K1)5( EBUSRA (K,K1) - BBUSRA U ,KL))

PR= . BSUSCIA (K,X1) *(BBUSI A (X,X1)- BSUSIA 0 ,K1))

P3= EBUSRA (X,K1) *(EBUSIA(X,K1) - EBUSIAQ,K1))
P4=EBUSCIA (K,X1) *(EBUSRA (K, X1) - ESUSRA U k1))
PlaPl+PR1PRaP3+P4 |

Pun(Pi®*X(I,3) - PR *X(I1,4))° BASR

QI=EBUSRA (K, K1) * EBUSRA(K,K1)t QauNBUSIA (X, K1) * XBUSIA (X, K1)
Q3= (Qa+qe)* X {d,6) |
Qu(PL% (X,4)+P2* X (1,3)¢ Q3)* BASE

QP,1)aX (X,8)1QP X,8)aX (£,1)1QP X ,3)uPWI QP (Xy4)s «Q
QP(I,6) = Y (X1,9)5QP X,6)= Y (1,8)

301 ¥mxe I



29281
gRe:
2871
88
sa9
28303
234:
238:
233
2343
2853
8361
2371
838
230
2402
TV
-7 ¥
8438

2483
246
3473
2448
849
8503

242

NEX? X

RRI =1 7T0 LPQ

PRIXT "RON="j}IsPRINT: FOR K=l 70 6

PRINT QP(I,k),t NEXT KsPRINTs NRXT Is PRINT

SUNAwO; SUMB=O |

FOR I=l 10 LPQ

IPPQC I, ))J1 THEN 401

SUNA=SUNAWPY (1, 3)¢ SUMBaSUNB+PQ(I ,4)

40L NEXT I

PRINT "SLACK BUS ACTIVE POWER ="; SUNA' PRINT

PRINT "SLACK BUS ARACTIVE PCWER= "y SUMB * PRINT

DIM BMAG(NB),GAMMA (NB)

FOR I=l 70 NB3A=EBUSRA (I ,X1) *EBUSRA (X ,X1)+BBUSIA (X ,X1) *EBUSIAQ,XD
BMAGQR) = SQR(A)

GAMMA (T ) 1, 0 %(180/3, 248) * ATN(RBUSIA(I ,X1)/RBUSRA (X ,X1))
PRINY "BUS NO., VOLTAGE MAGNITUDE ANGLE"s PRIN?

PRINT ORDER (), BMAG(), GaOMA (T)

PRINT s NEXT 1

00 70 113

107 REM COMPUTATI(N OF VGLTAGE CONTROLLED BUSES

FOR IInl TO LALLaPV(II,1)sQRIN=PV(IX,3)/BASS

QRMAXaP V(LI ,4)/BASKS VCBLLaPV(II,8)

ANGLLL=ATH (RBUSI (LL,K)/EBUSR( LL,K ))

TETA= ANGLLL® ( 180/3, 148 )

EBUSR(LL,K+1)=VCBLL %008 (ANGLLL )$ BSUSI (LL, K+ 1)=VCBLL*SIN(ANGLLL)
REM CALCOLATION OF REACTIVE POWER AT BUS LL



242

8848 QRe (EBUSR(LL,K+1)* EBUSR(LL,X+1)* YBUSI (LL,LL)
2881 QReQh+ (MIUEX (LL,K+1) * EBUSL (LLyKel)) * YIUST (Lb,yLL)
883 3UMsD* JOR Iu=l 10 NB

84 IF I = LL TN 108 _

8853 A=RBUSR(I,K)* YBUSR(LL,I )+uBUSI (X,K)* YRUST (LL,X )
866 As A * BBUAL ( LL, Kl )

287: BaEBUAL (I ,K)* YBUSR(LL,I ) BBUSR(I ,K) ¢ YDUSI (LL,2)

. B «B * BOUSR( LL,K+1 )

269 GUN = UM ¢+ A + B

860s 108 NEXT I

8613 QR= QR + 0N

8681 A =« ABS ( QR )

863: IV A = QRMAX THEN 109

864! A = QRMAX : ® 70 111

266 100 IP A = QNMIN THN 110

866: A = QRMIN s GO0 10 1111

£67: 110 IBUSR (LL,X)= EBUSR(LL,K+1) BBUSE (LL,K)nEBUST (LL,K+1)
868 RBM RRCOMPUTE KLR & KLI

869 1111 4R = A

£70: DuYBUSR(LL,LL)* XBUSR(LL,LL)+YBUSK (LL,LL) * YBUSK (LL,LL)
874 LPR(LL) = XBUSR(LL,LL)/DSLPI (LL)= «XBUSL (LL,LL)/D
278 KLR(LL) » PA(LL)* LPR(LL)+ QR* LPI (LL)

873 XiI (LL)= PA(LL) * LPI(LL)« gR* LPR(LL)

L od



£74 NBEXT 1I1I
276 RETURN
276: 113 aroP
277 Bd
NO ERROR3 DETECTED
CONSTANT ARBA 3
CODE 81Z%
DATA SINY ARBA 1
VARIABLE ARRA
A

24

0
632

244



