R EHEFE O

of 31

Wk et E ol

WX

36~6~2

B
5 et

5}
]

A Study on the Convergency Improvement of Power Flow
Calculation by Applying Acceleration Factor Evaluation
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Abstract

There is a variety not only of research topics but also of research techniques in electric power problems,

It is well known that a significant increase in the rate of convergence can be obtained for the Gauss—Seidel method

using the bus admittance matrix by applying acceleration factors determined empirically.

The acceleration factor is calculated theoretically by using the bus voltage sensitivity (buses voltage interact each

other) in this paper.

1t is observed that the proposed method using calculated acceleration factor gives better results than those of the

method using empirical one,
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Fig.1. Flowchart of load flow calculation.
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Table 1. comparison of iteration

AazkE AT 1.0 1.6 a*
8 Al 26 20 6
1424 38 31 6
3024 51 49 8
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BUS NO Qrr Qarr [ 1773
ITER=1
8 2 1.1294 | —.0672 |-1.1294 | —. 0672
—@ 3 1.4837 0342 |—1.4837 | 0342
4 1.2233 | —. 0530 |—1.2233 | —.0530
5 1.5563 0343 |~1.5563 | .0343
6 1.9777 | —.0232 |—1.9777 | —.0232
7 1.5618 0280 |-1.5618 | .0280
8 1.4895 0320 |—1.4895 | .0320
® ITER =2
2 1. 0387 1293 |—1.0387 | .1293
3 . 8825 2791 |- 8825 | L2791
® ® 4 9871 1928 |- .9871 | .1928
5 . 8597 3243 |- .8597 | 3243
® 6 . 8214 3872 |- .8214 | .3872
7 . 8721 2934 |— .8721 | L2934
8 9034 2790 |— .9034 | .2790
™ ITER =3
@ 2 1.1305 | —.0653 |—1.1305 | —. 0653
3 1. 4797 0639 |—1.4797 | .0639
aY2 8 A S vese | e | vsser | s
Fig 2. 8Bus model power system 6 L 9781 0087 |—1. 9781 0087
0 7 1.5512 0968 |—1.5512 | 0968
@ 8 1. 4882 0440 |—1.4882 | 0440
1 ITER -4
@ 9 1. 0334 1291 |—1.0334 | 1201
(0 3 . 8757 2741 |— .8757 | 2741
® 4 9928 | 1898 |- .9928 | 1898
1 5 . 8559 3124 |— .8559 | 3124
) t ' 6 . 8198 3702 |— .8198 | 3702
o 7 . 8665 L2809 |— .8665 | .2809
8 . 8969 L2659 |— .8969 | .2659
@ @ ITER =5
2 11328 | —.0612 |-1.1328 | —. 0612
’:l I 3 1.4738 L0911 |—1.4738 | 0911
LG8 4 1.2271 | —.0369 |—1.2271 | —. 0369
5 1.5502 0784 | —1.5502 | . 0784
1 ' 6 1.9749 L0646 | —1.9749 | 0646
7 1. 5459 1167 |—1.5459 | 1167
8 1. 4842 L0700 | —1.4842 | 0700
ITER =6
9 1.0314 1300 | —1.0314 | 1300
@ 3 L8712 2691 | — .8712 | 2691
il . 9856 -
@ — 4 . .1879 9856 | .1879
5 L8510 3097 |— .8510 | 3097
6 . 8163 3685 |— .8163 | 3685
OB 3, 1482 Rk 7 . 8622 2796 | — .8622 . 2796
Fig. 3. 14 Bus model power system 8 <8910 .2648 | — .8910 - 2648
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H 3, PRHARERA
Table 3. Bus voltage

At H36% F 68T 19874 65

Bus VOLTAGE MAGNITUDE | DELTA(DEGS) | REAL POWER |REACTIVE POWER
Pl 1. 0000 0.0 1. 0000 0.0 3. 4047E 00 5.6892E 00
P2 0. 9516 —03075 1. 0000 —17.90723 —2.3300E 01 9.7970E 00
:i 3 0. 9826 01856 1. 0000 10. 69705 1. 5000E 01 6.9126E 00
P4 0. 9900 —01410 1. 0000 —8 . 16064 —2.0000E o1 2.3639E 00
. 1. 0509 01154 1.0572 6 . 26885 2.5000E 01 2. 0000E 01
F b 0.9276 00059 0.9276 0 . 36440 —2.2000E 01 —1.3000E 01
LT 0.9434 01417 0. 9540 8 . 54354 2.5000E 01 0.0
‘ 8 0. 9234 01469 0. 9350 9 . 03946 0.0 —1.0000E 01

24, 308k R R
Fig. 4.

30 Bus model power system
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