APFENDIL 1

IN PUT PROGRAMME
DIMENS [ON A(21),B(21), HP{G) HQ(6)

20

21
30

27
24

26

e bl

[

25

22

17

READ 111,N

READ 310 UP , V@
DO 20 JnI,H-
HP{J)=0,
HQ{J)=0,
KJ=N*{N-1}/2 +N
DD 21 J=1,KJ
A{Jg=ﬂ

B{J)=

READ 111,J,K,R,X
FFo(J)27,22,2
{F {J-K)26,2 4,2
AN=R

BN=X

GO YO 2%
I=R¥R+X*Y
AN=R/2Z

BN=-X/2
IF{J-1)22,10,11
J=K

GO TO t3
IF{K~1)22,12,14
EX

HP( [ )=V P=AN-VQ*BN
HY( 1 }=YPTBN+VQ AN

IF{J-K)15,25,16
KI=K* (K=1}72"4)
GO TO 23

Kd=Jd*{ J-1}/2 +K
Ki=K={K-1}/2 +X
A(KK; =A{KK)+AN
B(KK)=B{KK)+BN
A{KJghﬂ{KJ}—AN
B(KJ)}=B({K))-BN
JI=I*{J-1)}/2 +J
A{JJ)=A(JJ)+AN
B(JJ)=B(JJ)+BN
GO TO 3Q

PRINT 101

PRINT 102

DO 17 1=1,N
PRINT 103,RP( L
PUNCH 104 HP{I
PRIKT 105

» MO {
JHQ{

)
1}



18

101

PRINT 109

PRINT 106

DO 15 J=1,N

o 1% K=1,J

KI=J*(J-1§72 +K

PRINT 107 ,K,J,A(KJ),B{KJ)

putcH sok . alkJy,strl)

FORMAT (35H INJECT. CURRENT FOR VOLT. SOLUT | Ot}
FORMAT (32H ACT, CURR, REACT, CURR, )
FORMAT (F10.3,F1C.3

FORMAT (F14 ,6,10F1L . 6)

FORMAT (30H ADMITTANCE FOR [MVERT MATRIX )

FORMAT {31H K J  A(K,J) 8{K,J) )
FORMAT (is I5,Ft2,6,F12.,6)

FORMAT (3205 “ADMITTANCE FOR DUT-PUT PROGRAM )
FORMAT (F15,0,F15.0)

FORMAT (15, |5,Fi5 0,F15,0)

STOP

EHD



L7

21

23

43
L

24

31
22

26

APPENDIX 2 86

MATRIX |NVERS|QHN

DIHENSIDN A(10,11),B(10, 11),Luc{1nj Ck(12),LAC(10)
READ 1,

0o 21 E=I N

o0 2t J=1,]

READ i { ,;i,B{J,!J
i

a1’

NP=N+I

DO 23 |=1,H

CK{I)=0,

SET COLUMH

0O 25 J=1,H

FIND MAX ELEMENT {N JTH COL.
AMAX=0,

DO 2% K=1,N

co=3QRT{A(K, J}*A{K J}+B(K,J)*BIK,5})
IF(AMAX-CD} 43,,24,24

IS NEW MAX 1IN ROW vREuIGUSLf USED 45 P|VOT
IF{CK{K}} L, hh 24

LUE{J)

AMAX=C

CDHTINUE

MAX ELEMEMT [N JYH tOL s A(L, JJ

IF {AMAX)22Z, 31 22

PRINT 3 _

PAUSE

L=LOC(J)

LAC{L)=J

Ck{L}=1,

STORE JTH COL OF UNMIT MATRIX IN N+!TH COL OFA
BG 26 f[=1,N

A{1,NP)=0.
B{{,NP)=0,

A L,NP "‘1.

B(L ,NP)=0,

DIVIDE PIVOT ROW BY PIVOT ELEMENT
ADR=A(L ,J)

BDR=B(L J)

DO 27 M=1,NP

hLMnAéL,H
BLM=B(L M
AEL,H}&{ALH*#DR+BLM*BDR;!(ADR*ADR+BDR*BDR
B(L ,M)e { ADR*BLM-ALM*BDR ) / (ADR*ADR+BDR*BDR

PERFORM ELIMINATION ,L (S PiVOT ROW,A,L,J} !S PIVOT ELEM

DO 29 I=1,N ]



L5

29

25

25

b2

Lo O o B s

ot

BE R=
IF (L- li b5,29,45
DO 29 Ke=l NP .
E%I,Kgmﬂgl,K;-AER*AEL,K}+BER*BEL,K;

AER= Agl Jg

1 K}=B{1,K)-BER*A(L ,K}-AER*R{L K
COHT IMUE . - i
DO 23 M=1,N
ﬂEH,J;=AEH,NF;

B(M,J J=B(M,NP

CONT IHUE

PRINT OUT PUT

PRINT 7

FORMAT [16H |NVERSE MATRIX )
PRINT C

PO 30 M=1,i

JuLAC (M)}

DO 30 §=1 H

L=L0C{ 1}

PUNCH 6, A{L,J),B{(L,J)

PRINT 5, 1,4,A(L 3} ,8(L,3)
FORMAT sts}

FORMAT (F15,0,F15,0)

FORMAT (17H [NTERCHAMGE MNODE)}
FORMAT {[b,i4,F17,8,F18.8)
FORMAT (F14.6,1XF1L.6)

FORMAT {LOH .ROW COL R



13
10

20

19

11
42

25

26
27

5

APEENDIY 3

ESTIMATE VOLTAGE SOLUTIEO
DIMENS |0 HCP(&) ,HCQ{6
DIMENS [OK SX(6) SH{E)
D |KENS | OW G{E) 8(6}, 76
READ 127,N,

READ 100 vP(1) NQ(E)
Do 13 J=2 N

READ 10D PG{J} SX(J),SN({J)
D0 10 J=1 N

READ 100 vS(J} DUA(J}
DO 20 K:f,HA

TR{K}=1,

READ tz7 JA(K) ,JB(K) GT{KJ
DO 19 J=1,N

READ tuu G{J) B(J}

HCQ (J }=0

HCP( g }e=i .

HPEJguﬁsd)

HQ(J)=8{J)

DO 11 M-z,n

DO 11 K=2 M
MJ=(Me{M-1)) /24K

READ 100,R(MJ},X(MJ)
1D=0

JC=0

DO 40{R=} ,8

ID=|D+1

DO 16 M=2,N

YNP=0,

YHQ=0,

DO 154=2 N
IF{e-m2é,26,25

M= J®{ 3 - I}}£2+H

G0 70 2

MJ=EH*[H-1}}H2+J
DL=HP(J;

BM=HQ{J

Q4=N HJ;

D= { MJ

VNQ=D L ADN -+ BM %0 X+ VND
VHP=D | *QX ~-BM*DQ+V NP
VP{M)=vipP

v {M)=viQ
VT=VHPAYNP+ VN *VNQ
DLnHF§M]—G Mé—HCP Mg

[ON
) ,G
VS (
1(6)

RM=HQ{M)-B(M) -HCQ{M
SP=YNP*OL +VNG*RM
5Q=-VNQ*DL+VHP*RM
DP=PG{M)-5P

T(
6)
N

1, ¥2(
STR{2}
{6},R

Q
2
’

HF{G} HQ(G)



5t

b6

QX=S8X(M)
DQ=0X-SQ
DEQ=DQ*DG
BQ=SN{#)
RM=VS{M}
DL=RM*RH
1F(QX-BQ}Iu6,32 ,46

[F(DHQ - nnnnénaf}nh 4,33

[F SQ—QI)M? 47,4

(F {DF:Q - unnnusjau 34,48

iC=1

[F(VT-DL)}5O, 1k
DQ=B(}-SG
OHQ=DQ *DQ
fF?SQ BQ)Y35,49,49
{F DIG-. 000016 )
Ce1

{F(YT-DL} 14,1k ,50
1C=1

DIP~ {DP*YNP-— -DQFVRQ ) /VT
DEQ (DP*YNQ+DQ*VNP} /YT

7D 75
DL=EL VT

MI={ME{M~1})/24}

PU=VNP AR (M )+VNQ*X (M)

DHQ=2 , *D P =AM
QX= DHQ-DL*VHP
DHQ=2  *VT*X{MJ)
D Q0% /D10
DHQ-D [Q*VNQ
QX=D P -pHQ
D[P=0QX/VNP
HP(M =HP[H;+D[P*.h
E =HO(M)+DIQ* &
IF{[D- 1)16,16,51
hﬁPM—D
KTQi4=0
Q=1
DG 99 KF=1 HA
FA=JA{KF)
.F{IA—M}?Q,&E 99
i \l.u..-':TR{: F)
Q=2
JN=JB{KF}
D'-.=TPI‘LF\_'1 -
BL*T+'!K“|‘1 .
RE=DL*GT{4F )
UDF:HF{JH;
VOQ=vQ (N

36,36,50



RM=BL*VHQ

BQ=BL*VHP

HC PM=RE * (RM -V O ] +HC PM
HCOM=-RE*{BQ-VOP J+HCQM

HC P T=~RE #*VH)

HCQ T=RE*YNP
HP(JH;=HPEJH;+HCPT+HEP(JH}

Q{JNI=EI(JN)+HCOT-HCQ(UN
HCP{ i }y=HCPT
HCO { Jid y=HCQT

99 CONT [NUE

GO 7O (16,69),IQ
69 HQ(M)HHQ{M}+HCQH—HCQ§H)
HP{M)=HP{M)+HCPM-HC P{M)
HCP{Mg=HEFM
HCQ (M) =HCOM
16 CONTINUE
40 CONT{NUE
100 FORMAT EF15.D,F15.D,F15.D,FI5;0,F15.ﬂ}
10k FORMAT {39H ~ 1 ACT, VOLT REACT, VOLT)
105 FORMAT (J5,1XF18,8,F18,8,F18,8)
106 FORMAT (|G 1XFIL.6) \
107 FORMAT szun 1 ‘TRANSF ORMER )
127 FORMAY (15,15,F15,0,F15,0)
DO 12KF=1
M=JA(IKF )
IX=1 :
20 VilP=VP({M)
VHQ=vQ (1)
HCQi=VS (M)
RM=DVA({M)
VT=VHNP*VHP+VNQ *VNQ
TREK=TR(KF }
DHQ=HCQT*HCQT
RT=HCQT+RM
VM=RT*RT
DQ=. 4
G0 70 (30,31} ,iX
30 IF{vT-DRQ}21,81 21
21 {F{VT-vM)52,52 43
43 fy=i
GO TO 82
52 OY=yM-VT
53 ly=2
GO TO 82
54 RT=MCQT-RM
VHM=RT=RT
IF{YT-\vM)27,77,59
77 [Y=3 :

2



59
60

61
fi2

31

93
12

18

GO TO &
PV=YT ~VM
[F(OV-.04)60,60,61

Y=l
GO TO 82

| Y=5
DL=VYT
M=JB{KF )

FX=2
GD TO 28
DY=VT-0l

IW{KF )= | Y

RE=DV*DV
1FEEE-.DDDDD1)63,63,92
IF(YT-DL}65,63 62
GO TO (12,12,12,12, ?ag,lv
GO To (78, 27, Tl ?h 72
JF{yT~ HEQT)? 12 ,12
GO TO (74,74,76,93,73), 1Y
FF{VT-HCQT) 12 ,1 ,73
RM=DHQ
GO v0 83

0Q=,0083

RM=DL

DL=RM*TRK/VT
TRO=TRK+(DL-TRK)*DQ
IF{TRO-1,157895)56,55,55
IF{TRK-1 157535190 12,90
TRO=1.157835%

GO TO 58
IFETRG-.BE?IhB} 7,57,58
IF{TRK-.857143 5 12 ?
TRO=1.157395
RM=TRK~-TRO
RE =RMs#PM
IF{RE~-,00000001)12,12 Bh
TR[KF}ETRD

C=1

IF{SENMSE SWITCH 1)98,12
PRINT 105,1D,TRO
CONT | NUE

[F{1C)u2 ,18 b2

PRINT 127,10

PRINT 107
DD 23 X=1,MA

PRINT 105,K,TR{K)

23 PUNCH 106, (W(K),TR{K)

17

PRINT 104

DO 17 M=2,N

PRINT ln5, M,VP{M) ,VQ (M)
STOP

END



g2
APPENDIK %

ACTUAL VOLTAGE SOLUT|OM
D {MENS |ON HCP(6) ,HEQ(6
D[MENS (O SX(6), sm{e)
DIMENSIOW G(6) ,8(6),F
READ 127,H,MA .

READ 100 UP[i} vQ{1)
00 13 J=2,

READ 100 PG(J] SX{J),5N{J)
DO 10 J=

READ IDD US(J} DOVA(S)

DD 20 K=1,MA

TR(X)=1,

READ 127 ,JA{K),J8(K) GT(K)
Do 19 4=1 ,N

READ :un L6039, B{J)

e
HeP{ 4)=0.
HP§J§=G{J3
3 HQ(J)=8(J

DO 11 M=2,H
DO 11 Ke=2, ‘M
Ma={ M*{ M- tz)f2+x
READ 100,R HJ},H{HJ}
D=0

1C=0
DO H4OIR=1,D

ID= 0+
DO 16 M=a2,H
VNP=0,
VNQ=0,
DO 15J=2,HM
(F(J-M)26,26,25
MJ={ 3% (3- t}}}2+H
GO TO 27
MI={M* (M-1))/2+J
DL=HP(J§

,DVA(6)
B{2)
1},HP(6} ,HQ(6)

n\-

RM=HQ { J

GX=R{MJ

DQ=X(MJ )

VMQ=D L*DQ+RM*Q X+ViHQ
YNP=DL*Q¥-NM%DQ+VNP
HP(M} =P
VQ{M)=ViQ
VT=VMP*Y i P4 YN *V D
DL=HPEH}-GEH}—HEP$M;
RM=HQ{ M)} ~B{M) -HCQ{M™
SP=VYNPADL+VNQ#RM
SQ=~VMG#*D L +VP*RM
DP=PG£H;—SP

QX=8xX(M



0Q=QX-5Q

DHQ=DQ*DY

BQ=Si{ M)
RM=VS(M)

D L=RM*RH
|F(QX-BQ)46,32 46

32 [F(DHQ-,00000001)14,14,33

46 LF(SQ-QX )47 b7 45

47 [F{DHQ-,000016}30,34 43

 ———

VT-DL)50,14,1

L8 pg=BQ-sQ =
DHQ=0Q*DQ
IF{5Q~-BQ}35 459,43

gg %E(?HQ-,D00016536,36,50

36 [F(VT-DL)IL,14,50

33 IC=1 :

14 D P= (DP*YNP-DQ*VNQ) /YT
D Q= (DP*VHNQ+DQ*VNP )} /YT
GU TU 75

50 DL=DL-VT
Mdﬂ(H*(M—1};f2+H
RM=VMPAR{ MJ }+VHO*X { MS )
DHQ=2 , *D P *RM
QX= DHQ-DL*WHP
DHQ=2 *VT*X (ML)

D 1Q=0% /DHQ
DHO=D | Q#VNQ
Q¥=DP--DHQ

D | P=QX /VRP

75 HP{M)=HP{M]+DP* L
HO(M)=HQ(M)+D1Q* 4
IF{1D-1}16,16,51

51 HCPM=0,

HZQM=0 .
1Q=1
0O 99 KF=1,MA
E??fitﬁﬁ} 66
=M jgp qu
66 TRK=TR(IF)

Q=2
JN=JB{KF)
DL=TRK-1,

BL=TRK+1%.
RE=DL*GT{KF)
UGPﬂUP{JH;
VOQ=vQ (Ji
RM=BL*VYNQ
BQ=BL*V{P



94
HE PM=NE * ( RM-V0Q ) +HC PM
HCQu ~RE * (B0 -V OP ) +HCQM
HC PT=—RE #VNQ
HCQT=RE*¥NP
{n)s %PgJN}+HEPT HFP{JH;

PQLJMJ—-ﬁ JNI+HZQT-HCQ{JN
HCP{ 4N Y=HCPT
HoQf il YeHCOT

99 ﬂo”:iuu'

"GO TQ (i6,69),1Q
69 hq{.‘:'ﬁ(1}+ COM-HCQ (M)

PRSP ) HHC PM-HCP (M)
S BT el pr
HEQ LY=o OM
16 COUTIbLS
LO COMTIILT
160 FCTAT (F1E.Q. F1s 0,F15.0,F15,0,F15.0)
104 c“*’T { 39H ACT. VOLT REACT, VOLT)
105 FQ° {15, lela a F18.8, FIS 8)
106 FGEHAT f!&;IxFlu, 5
107 FOR AT {24M : TRANSF ORMER)
127 FC2UAT {18,

I6,F15,0,F15,0)
OG- )}23,23 30 )
20 DO 12 Kr=1.MA
REAT 109, IW{KF),TR{KF}
PY =W (K5 ) X
|I-u'D"1T|x{”._F
1E{Th0-1,
56 IF(ine-.8
67 TP=93,
8
L
i

T5=90,
G0 Bsl=1.,31%
RW-|S!!P

[ Ft—TPﬂ}Bl 06 , 8h
81 1E{1M-RE)58, 58,79
79 "E=TH

GO TO 58
BL jF{fnn-" 0758, 58
85 DL-nM

58 TS5= Ta+|ﬂ;f15.
89 CONT LNUE
TP=TP+2.5
86 CONT |WNUE
GO Y0 (gh 9#,95;95,95},1?
9S TNG=RE :
GU TO Bé
94 TNO-=uL



95
86 TR{KF)=TRO
1€=1
12 CORTIMUE
30 IF{IC)L2,18 42
18 00 43 K—'i H.l:'n
PUNCH 103 JQ{K} JB(K} TR{K}
43 PRINT 1071,K,TR{K}
FRINT 102
DO 52 M=2,N
PRINT 105.M,VP(M), vugn}
L2 PUNCH 108 UF(H} VQ(H
101 FORMAT { /12H TRANSFORMER T4 ,5XF12.8)
102 FORMAT( /4bH [ ACT]vE "VOLT REACTIVE VOLT

103 FORMAT (14, 1XI4L ,1XFiL,6)
108 FORMAT (F14.6,1XF14 6)
109 FORMAT(J5,F15, n}

STOP

ENO



APPELDIZE &

QUT PUT PROGRAMME
DIMENSTON AC21),B(21),VP(6) ,vQ(6)
READ 101,0,KF ,KH
DO 10 M=1 KN
12 READ 100 ,A{M),B(HM)
B0 12 =i, i
12 READ 100 ,VP{M},vQ (M)
D0 13 M=1,KF
READ 100,Ja,J8,TR
iF{TR—I,§1h,13,Ih
14 {F(JA-JB)32,32,33
33 JAB=(Ja*(2a21)}72+JR
GO TQ 15
32 JAB=(JB*{JB—I;;IZ+JA
15 Jad=(JA*{JA-1}}/2+JA
B{JAA)=-TR*TR*B{ JAB)+B(JAA)+B(JASB)
BR(JAB)=TR*B(JAB)
12 COMT | HUE
PR{NT 107
PLOS=0,
DO 23 M=i,H
HP=0),
HQ=0,
DO 24 J=1,¥
IF{J"H%ZS,ZS,EG
26 MI=({J={J-1))/2+M
GO TO 27
25 MU=(M={M-1))/2+)
27 DL=vi(J)
RH=¥Q(J}
QX=A(M.J
DQ=8(MJ)
HP=D L *Q}X -RM*DQ+HP
254 HQ=D L*DQ+RM*X+HQ
DL=YP{MH
PM=vQ {M
DH=DL*DL+RM*RHM
v1=sanEnH)
AG=ATAN{RM/DL)
ANG=100.%A6/3.14155
D =DLAHP+RM*HQ
Q |=-RM*HP+DL*MQ
PLOS=PLOS+P|
23 PRINT 105,M,VT ,ANG,PI,Q}
PRINT 10%,PLOS.
PRINT 106
28 READ 100,K,J,TR,CT,YZ



M={J¥(J-1})/2+K
rJayFr(J))
PE=VP(K)
QJ=VQ(J)
QK=VO{K}
1F(CT)3b 41,42
Lt TO=TR
G0 TO 35
b2 TO=t./TR
GO0 TO 35
34 TO=1,
35 0Q1=(QJ-QK) *A(M}
DP1={PJ+PK}*RFH}
DQ2= QK!TO—QJ%*B(Hg
DP2=(PK/TO-PJY*B(M
PLI=(DP1+DQ2; PK~(DP2-DQ1)%*QK

QL1={-DPY1-DQ2 )*QK-(DP2-DQ1 }*PK+{ PK*PK+QK*QK ) *YZ
DQ2={QJ*TO-QK)*B{M)

DPZ={PJ*TO-PK}*B{M}
PLE={-DPI+DQ2]*PJ-[DF2+DQI)*QJ
QL2=(DP1~-DQ2)*QJ-~(DP2+DQ1)*PJ+{ PI*PI+QJ Q) ) *YZ
PRINT107,K,J,PL1,0L1,PL2 QL2
GO 1D 28"

100 FORMAT (F15.0 JF15.0 ,F15,0,F15,0)
101 FORMAT (I5,15,[5)
102 FORMAT(LOH ; VOLT{MAG) DEGREE =

104 FORMAT(/13H TOTAL LOSS = 5!;!}
105 FORMAT{3%it F11,.5,F11 5, 5, 1.5}
106 FORMAT(L7H ~ 4 - J  »(1- a(i=Jy  P(4-1)
107 FORMAT(IL,i4,F10.6,F10,6, F13.6)
108 FORMAT( 15" 15 F15.0 F15.0 F15" ui

END

Q{J-1}
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