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A New Algorithm of Load Flow without Using Jacobian Mati

Young-Hyun Moon - Tae-Hoon Roh - Heon-Soo Ryu - Young Heo
Dept. of Electrical Engineering Yonsei University

Abstract Newton-Raphson method is mainly used since it shows remarkable convergence
characteristics. It, however, needs considerable calculation time in construction and calculation of inverse
Jacobian matrix. In this paper a new type of load flow equation is summarized as follows: Since inverse
calculation of Jacobian matrix is not needed in the suggested algorithm but using complex bus voltage,

the calculation process is simple .

With the simple structure, reduction of calculation time is achieved.
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Table 3.1 Simulation Results for 5 bus syste

Bus {Newton-Raphson®| #ors ¥hyg

number|voltage! angle |voltage! angle

1 1.0600 | 0.0000 1.060 | 0.000

2 1.0474 | -2.3084 1.047 | -2.806

3 1.0242 | -4.9970 1.024 | -4.997

4 '1.0236 | -5.3291 1.024 | -5.329

5 10179 ] -61503 | 1018 | -6.15

Newton-Raphsony | Algtd Wy

Execution Time 0.06 0.05

Iteration Number 3 4
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Table 3.2 Simulation Results for 14 bus sys

Bus I\"ewton;Raphson Aotd
number =
voltage ! angle voltage angle
1 1.0600 | 0.0000 1.060 0.000
2 1.0450 | -4.9809 1.045 -4.981
3 1.0100 i -12.7180 1.01 -12.72
4 1.0186 ; -10.3242| 1.019 -10.32
5 1.0203 | -8.7826 1.02 -8.783
6 1.0700 | -14.2227 1.07 -14.22
7 1.0620 | -13.3682 | 1.062 -13.37
8 1.0900 | -13.3682 1.09 -13.37
9 1.0363 | -148466 1 1.0%6 -14.95
10 1.0513 1 -15.1043 1 1.031 -15.1
11 1.0571 | ~14.7933 | 1.057 -14.8
12 1.0552 | -15.0774 ] 1.055 -15.08
13 1.0504 | -15.1589 1.05 -15.16
14 1 1.0358 | -16.0389 | 1.036 -16.04
Newton-Raphson8 | A ¢t 43
Execution Time 0.17 0.16
Iteration Number 3 4
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Table 3.3 Simulation Results for 39 bus sys

Bus |Newton-Raphson®| #Al¢tg w4
number | voltage angle voltage| angle
1 1.0691 | -8.1632 1.069 | -8.163
2 1.0736 | -5.6244 1.074 | -5.624
3 10646 | -83540 | 1.065 | -8.354
4 1.0368 | -9.3031 1.037 | -8.303
3 1.0368 | -8.3624 1034 | -8.362
6 1.0344 | -7.7295 1.034 | -7.726
7 1.0262 | -9.7958 1.026 | -9.796
8 1.0258 | -102629 | 1.026 | -10.26
9 1.0530 | -9.9895 1.053 ~-9.99
10 1.0413 | -5.3182 1.041 -5.318
11 10381 | -6.1412 1.038 | -6.141
12 1.0270 | -6.1038 1.27 -6.106
13 1.0412 | -59704 1.041 -35.97
14 1.0440 | -7.4682 1.044 | -7.468
15 1.0500 | -7.5489 1.05 -7.549
16 1.0640 | -6.0856 1.064 | -6.086
17 10728 | -7.1572 1073 | -7.157
18 1.0694 | -8.0148 1.069 | -8015
19 1.0629 | -1.0531 1.063 1 -1.033
20 09983 | -2.0100 | 08983 -2.01
21 1.0584 | -3.7902 1.053 -3.79
22 1.0661 0.5125 1.066 | 03121
23 1.0620 0.3183 1.062 | 0.3183

24 1.0686 | -5.9706 1.069 | -5971
25 1.0832 | -4.3494 1.083 | -4.349
26 1.1037 | -5.5852 1104 | -5385
27 1.0866 | -7.3671 1.087 | -7.367
28 1.0929 | -2.3245 | 1.093 | -2.325
29 1.0807 | 0.3110 1.081 0.311
30 1.0475 | -3.2607 | 1.048 | -3.261
31 0.9820 | 0.0000 0.982 0
32 0.9831 24916 1009831 | 2492
33 09972 | 41343 109972 4135
34 1.0123 | 3.1631 1.012 | 3163
35 1.0493 | 5.3982 1.049 | 5.398
36 1.0635 | 8.0605 1.064 | 8.061
37 1.0278 | 2.3092 1.028 | 2.309
38 1.0265 | 7.2568 1.027 7.257
39 1.0300 | -9.6855 1.03 -9.68

Newton-Raphson® | Alet#
Execution Time 2.86 2
Iteration Number 4 3
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