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The New Load Flow Algorithm using Optimal Programming
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Abstract — In this paper, we proposed a new load flow analysis algorithm. In order to develop it, we converted typical
power flow problem into optimal problem. This problem has the objective function that minimize the difference between
calculated values and specified values of bus powers and subject to bus power equations of P and Q. Using it, we
solved the divergence by singularity of Jacobian matrix, the divergence by initial value in the typical power flow study.
In the study of a sample system, we verified the superiority of proposed algorithm.
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l 27127 99 I 3 A 7] 1.07 0.000 0.600 0.000
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l &) A% ] 6 | % & | 100 | 0000 | -0.700 | -0.700
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Table 2 Branch data 0f 6-bus system
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( € ) ‘ o = o b &2 | from to R X c
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g8 1 AXE|ES ol88 XEAHA AT S 1 4 0.0500 0.2000 0.0200
Fig 1 New L.F algorithm using optimal programming 1 5 0.0800 0.3000 0.0300
2 3 0.0500 0.2500 0.0300
3. Al 2 4 0.0500 0.1000 0.0100
2 5 0.1000 0.3000 0.0200
HAg 7P & &3 2FAMN ¢uFY FHAEALS & 2 6 0.0700 0.2000 0.0250
¢18}7] 98 Wood-Wollenberg 6524 Al%[4]3 IEEE 142 3 5 0.1200 0.2600 0.0250
A AZSE WHLE AHITE FY3H9h 3 6 0.0200 0.1000 0.0100
4 5 0.2000 0.4000 0.0400
3.1 Wood-Wollenberg 624 H & 5 6 0.1000 0.3000 0.0300
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Table 3 Comparison of convergence characteristic of LF
algorithm in base case
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Table 4 Comparison of convergence characteristic of LF algorithm in Variation of initial value
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2.3 Aol =8 (5) A3l =7 (8) Hatel % (5)
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25 kel £38 6) gl 38 (5)
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39 2t gkl 53 (6)
4.0 AR gkel ¥ (452) 23kl =3 (6)
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Table 5 Comparison of convergence characteristic of LF algorithm in load increase
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Table 6 Bus data of IEEE 14 bus system

= 71 &
G2 | TYPE | A% PU) g (P.U)
a 7| A8 P Q
1 7 & 1.060 0.000 2.3240 | -.1690
2 2 7) 1.045 0.000 .1830 .2970
3 A 7] 1.010 0.000 -.9420 0440
4 5 3 1.000 0.000 -4730 | -.03%0
5 5 3 1.000 0.000 -.0760 | -.0160
6 7] 1.070 0.000 -.1120 0470
7 5 3 1.000 0.000 .0000 .0000
3 W 7) 1.090 0.000 .0000 1740
9 ®3 1.000 0.000 -.2850 | -.1660
10 g7 3 1.000 0.000 -.0900 | -.0580
11 K3} 1.000 0.000 -.0350 | -.0180
12 &8 1.000 0.000 -.0610 | -.0160
13 5 g 1.000 0.000 -.1350 | -.0580
14 5 3 1.000 0.000 -.1490 | -.0500
¥ 7 I|EEE 1424 A &9 d=z0lolH
Table 7 Branch data of IEEE 14 bus system
Gl 2
R X C
from to
1 2 01938 05917 0.02640
2 3 04699 19797 0.02190
2 4 05811 17632 0.01870
1 5 .05403 22304 0.02460
2 5 05695 17388 0.01700
3 4 06701 17103 0.01730
4 5 01335 04211 0.00640
5 6 .00000 .25202 0.00000
4 7 .00000 .20912 0.00000
7 8 .00000 17615 0.00000
4 9 .00000 55618 (0.00000
7 9 .00000 .11001 0.00000
9 10 03181 .08450 0.00000
6 11 .09498 .19890 0.00000
6 12 12291 .25581 0.00000
6 13 06615 13027 0.00000
9 14 12711 .27038 0.00000
10 11 08205 19207 0.00000
12 13 22092 .19988 0.00000
13 14 17093 .34802 0.00000
ZFALLS SR AT B 8& 7@ ¥ wWE Z{FA

4 dngFe FESEE vad AL

546

24 N-R¥H9 A+

e FUW FIFRAFAME 2712 12pu)0l4Y 3
fol WEFE APl FHAAL BHGE FASHS
o, ¥ =2 AAE P 27l 12(pu)ol
49 BAelE FRHOE APl FHHE FYEHEL ¥
LS

Jm

¥ 8 X7t wiso E =HFALM 2nelFe TH
A d|m
Table 8 Comparison of convergence characteristic of LF

algorithm in Variation of initial value
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