CIIAPTER VITT
HESULTS
Example. The example used in this paper is the same one in

Ward and Hale "Ddgital Computer Solution of Power-Flow
Froblems". The results of method being consldered are

exactly the same, 1¥ the turn-ratio of the tomansformers

Flg.235am ple sy% ter

are the sane, In this methed, one of the two bushars
1s considerel ao important nnd will be adjuated as near
its raferente aa possible. Honne thg resulis of this

Golution is not the same as in Ward and Hale' 5 report .
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values are the

Hraneh Tnpedange, Per Unit

Impedrnee

R

0.123
0,080
0,091
0.000
C.282
C.723
0,000
0,000
0,000

0. 000

paracetoers are given in the table

sane paraneters as the iopedance.

X

2.518
0.310
0. 407
{3,300
0,640
1.050
C.133
=34, 100
-29.500

-28,500

71

Admittance
G B
C.433934 ~1,827463
C.558269 -2.581996
0.554102 -2. 324940
0 -3+33333
0.576547 -1. 308462
0. 445860 -0. 6460673
o -7.518791
4] 0, ""0726
0 €.033895
0 0.055088

 the edmittance

Specified lgad

and generation are added together and the results is shown in the

table +« The

results of all steps were shown step by step. The

accumacy of voltages, 1if there is a tap changes excceds the 3rd

dicimal points.

The accuracy of powsra exeeed 5th dicimal polnt.



Table IX1

Specified

T2

fTerminal Conditleon, Per Unit.

T T —— S S —F - =i MM A s S e

Angle F q
0 Ou
0.5
~0.55 0,173
0 0
-0.3 -0.18
~Z.50 0.5



RHegults of Lther input pragramrs,

IHJECT, CURRENWT FOR WOLT. SOLUTI|OMH
ACT, CURR, REACT, CURR,

., 00000000 . 00000000
,00000000 . 00000000
. 00000000 . 00000000
50618283 -2 .71109560
, 00000000 ,00000000
L5563109 -1.91883660
ADMITTANCE FOR |MYERT MATRIX
K J A(K,J) B{K,J}

2 2 1.021401 —1,954524

2 3 -~ HLLBED LBLUR062

3 3 L B60 -8.,16405%

2 4 , 000000 ,000000

3 L .000000 7.518796

y b 1.112371  -12 396409

2 5 -, 576540 Y ,.308461

3 g . 000000 , 000000

4 g ,000000 , 000000

g g 576540 -4 641704

y, 6 ,000000 , 000000

3 6 ,000000 , 000000

b & ~.55%102 2.324943

5 6 . 000000 3.333333

& ) .9880326 -7 450662

ADMITTANCE FOR OUT-PUT PROGRAM
X J A{K,J) B{K,J)

1 1 .092203 -4 375561

1 2 .000000 . 000000

? . 1.02t401 —~1.954524

| 3 .000000 ,000000

Z 3 - 444860 L6U6062

3 3 JAhLB860 -8_164859

1 4 -,558269 2.5814995

2 4 . 000000 ,000000

3 4 .000000 7.518796

b Y 1.31237%  -12,.396409

1 5 , 000000 ,000000

rd 5 -. 576540 t.30B8461

3 5 . 000000 . 000000

4 5 , 000000 .000000

5 5 576540 -4 6L17SL

1 & -_L33a934 1. 827463

2 6 . 000000 . 000000

3 6 ., 000000 .000000

n b -.554102 2.324943

5 6 . 000000 3.333333

& & .088036 -7 _L50652

STOP 0000



Results of the admittance matrix inversion
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Results of the valtare sclutlon programme, tap chanping is shown

every step from the beginning to converge with A number of cycle
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Actual taps were gelected in the actual toap Selected Proframmic, .e..

And the solution of the svistenm 1s abitained fram the autput programis.

TRASEQAMER [ VL,O 35303
TRANSFORMER 2 1 1L FTFi20
; ACTIVE vOLY REACTIVE VOLT
_'-}, i D ir .if{r.] .DS!GT ;J\..
3 7r1p;;J a;~~:1rﬂ
'!': H]f ?'-I Iﬁxiflr t"'
5 2052390 ?H"?“ﬂjﬁ
6 88!63135 - 19083152
STOP 0000
I VOLT{MAG)} DEGRELS o Q.
i 1,050 « D000 - RN Full
T tDiplh 3.008k) S R T 2
' SS90 =12,73143 -, 54999 .12998
L «920815 ~-9,79965 -,00000 .DUUET
5 .951385 -12,30690 -, 30000 . 17559
6 -302047  -12,21339 - L9998 .05000

TOTAL LOSS = ,10139

I -3 P{i-J) Q{I1-J) P(J~1) R{J-1)

2 3 . 176501 .000356 ~,157886 -,027389

P4 ,508500 -, 294786 -, LB3432 °,1738Ls

2 5 «323503  ~,134376 -~ ,29L904 .069h7n
1 6 LA42887  ~, 236124 -,hlh?ﬂa 117769
b 6 .0913th -,022509 -,090303 .018263
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EX. 2

Some part of the whole system in Thailland is taken for lcaf
flow studied. The system taken conslists of 6 busbars, the line
parameters ere shown in Table III and the sum of specifiled
generstion and load in Table IV and V¥, Power specified in table IV
i the mexinum generation case, 308.6mw, 19.70 Monday 30 January
1967, The date specified in table V ia & min. ¢mse of the same

aystem. 411l wvalues are given in per unit.

Base VA& = 10D KVA and Bus KV4 base,
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Table TIT
Bronch Inpedance, Per Unit
Branch Inpedanco Shut admittance
Ho, 2] X -]

1 0226 . 1582 . 1760

2 L0226 L1562 1TEC

3 L0136 . 0560 L0625

b L0092 L06GH L1768

5 0253 L1782 L1898

6 ,0018 L0128 » 0069

? Q .0996 -

The system nodal adrmittanse is shown as followi-



IRHJECT, CURREMT FOR VOLT, SOLUTON

ACT, CURR, REACT, CURR,
,00000000 . 00000000
LAOhEeO176 -3,2522124L0
. 00000000 . 00000000
. 00000000 .00000000
. 00000000 . 00000000
.20000000 ,nonnnuﬂu

ADMITTAMCE FOR IMVERT MATR] Y
K J A(K,J) B{K J]
2 2 2. 670115 +IB 161810
2 3 —1 46660 10,2117213
3 3 32.465067 -2%.1&938&
2 4 . 000000 . 000000
3 L -2.018407 th 120711
& L 12.7%91&609 -100_687170
2 5 -. 780976 §.500792
3 5 . 000000 .000000
4 5 -10,773282 76.610007
5 5 11,554250  -81,914099
? 6 . 000000 . 000000
3 6 . 000000 000000
h 6 . 000000 10_040160
5 6 . 000000 000000
6 6 000000 -10,040160
ADMITTANCE FOR DUT PUT PRDGRAM
K J  A{K,J B{K J
i I nﬁzh?? M ?453&5
1 2 - L2477 3.097345
2 2 2.6?9!15 —18,161810
1 3 000000 ., 000000
2 3 -1, 44656860 10.211723
3 3 3.0565067 -24,1493384
1 L . 000000 .00000g
2 4L . 000000 . 000000
3 4 -2.010407 14,120711
L 4 12.,791669 -100,687170
1 g . 000000 . Q00000
2 5 - . 780076 5.500792
3 g .000000 , 000000
L 5 -~{0,773282 76 610007
5 5 11,554253 -81,914099
1 G . 000000 .000000
2 & 000000 . G00000
3 6 .00000D0 . 000000
4 6 L 000400 10, 040160
5 6 .000000 - 000000
& & .000000 -10,0L40160

STOP 000D
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Crez I Maximumn Generntion.

Tnble IT Specify fterminal condition, Fer unit.

Bus No. g F =)
1 1,05 0
2 0773 +.0478
3 1460 +. 050
L .60 +e 55
5 . 556 +. 3525
6 1.00 08 w37 to - B3

The results is shown as follow:-

TRAMSFORMER = R Al

| VOLT{MAG) DEGREES P Q.

1 1.050000 . 00000 1.590867 LO0L731
2 L0048115 27 06597 -.07725 L0L769
3 L979535 32 ,12387 - 14600 08997
L L967235 3L ,62171% = 60036 50913
5 965650  -34 54937 ~.55571 . 32580
6 L99995%  --35,10346 —.07992 —.54hekL

TOTAL LOSS = 13137

| ~J  P{i=d) Q(I~q) P{J~I) Q{J-1)

12 1.590674% 047313 —~1.482179 -,070829
2 3 ,763140 034139 -.755064  .115747
2 5 641736 084308 ~,630921 204063
3 b 609056 -.,025772 -~.605118 143765
L 5 075772 '>.109106 ,075208 .121730
4 & .079928 ,5ihh61 -,079928 -.5LLUGLS



Casc

IT

Mininur Generation.

8o

ITnble JTY Epecified terminal cendition, Per Unit.

Bas Na. E Angle T o

1 1.05 0

2 - 02313 +,. 01434

:5 -iDi}38 |02?

1+ -;E -.{:}?

5 -.2073 L0017

& -, 07 -.03% to ,97

TRANSFORMER = 1,059648

T VOLT (J4G) DEGRZES F. Qe

1 1,050000 Wolilslele; . S60%7 53451

2 1, 084248 ~3.29704 -.0231k4 L0146

3 1.059032 - 10 H3E6E -. 04380 02698

b 1,03042% =11, 13269 -. 19587 -.07239

S 1,036078 -11.15208 -, 20310 .00125
6 .99998k  .11,Lk9Bey  -.07002 .92247

TOTAL LOSS = ,Gzol1

I - J P(I-J) Q{I=J) P{J-I)

1 e . EO3TE ,5TU518 -, 546620 « 171097
2 3 .282195 -. 117540 ~.280592 . 350782
2 5 241279 -,038993 -,.23854L8 LUHUBE2T
3 b L 236785 -, 323794 =-. 234800 AP7677?
4 5 -. 035003 57530 L035439 -, 53265
4 £ 070023 -1.005556 -.070023% . 320693
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