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Abstract

Two step improvements for Newton - Raphson load flow calculation are accomodated. The first
is better initial starting values, the second a - step introduction into Newton’s iterative cycles.

In heavy load systems or unknown power systems for planning purpose, it is known that the load
flow is often unsuccessful. With better initial starting values, this could be avoided. Further, increments
from the inverse Jacobian show often divergent characteristics. This could be improved with the adop-

tion of suitable step - size a.

These two step improvements are demonstrated in the three kinds of sample power systems.
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w2 effective start flat —start initial gradient
A5 | IAP | par | | DCQ | e IAP | max | 1 AQ | ax IAP | maz | | AQ ] ma
o |0.24437 x 101 | 0.74663 0.10000 X 10! | 0.98500 0.0000 x 10! | 0,98500
1 lo.77050 0.54111 0. 39229 0.23994 0.818707 0.34470
2 |o.19377 0.12374 0.7987 x 10~1 | 0.51676 x 107! [ 020729 0.13337
3 (049517 x 10-2] 0,23714 x 101 | 0.13154 x 107!| 0.61774 x 1072 [ 0.78145 x 1071 | 0.36488 x 107!
4 |o054667 x 1072 0.24681 x 1072 | 0.14009 x 102| 0.60642 x 1073 | 0.65360 x 1072 | 0 31352 X 1072
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Table 2 ., Convergence of 11BUS system

( 11 BUS Sysiem N € =0.01(n.0)
Ele 2 ef fective, —start flat -~ start initial gradient
35 | AP mae | |AQ] e | AP | ma FAQ | max IAP | mz | AQ| s
0 0.26244 x 10! | 0,94654 0.10500 x 101 0, 56000 0.10500 x 10! 0,56000
1 0.51148 x 102 0.32645 x 102 0.25291 x 101 | 0.11059 x 10! 0.70375 0.26180
5 |0.12416 x 102 |0,61068 x 10! | 0.5219 x 102 | 0.24413 x 102 | 0.16615 x 101 0,50231
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5 |o.48035 x 105 | 0.29037 x 165 | 0.801135 x 10| 0.46868 x 10 0.10506 X 101 0,38241
, 087572 x 1014]0.2973 x 101 | 0.17481 x 10! | 0.36512 0.36512 0. 3279
. ¢ 4 ¢ 4 0.11575 x 101 | 0.65145 0.37050 0.15176
. 0.61868 x 101 | 0,14142 x 102 | 0.14207 0.50364 x 1071
0.35891 x 1033] 0.11262 x 1013 | 0. 10826 0.34463 x 1o~1
7 W4 g A 0.56431 x 10~1 0. 16868 x 1071
8
0.37703 X 1072 0,14843 x 1072
9
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Table Im s
3. proved convergence of 5BUS System € = 0.01(p.u)
y 2 effective start flat - start initial gradient
0 0.24437 x 10! | 0.74663 0. 10000 x 101 | 0,98500 0. 10000 x 10 | 0.98500
1 |0.80405 0,44799 0.23880 0.22200 0.81807 0.34470
2 |0.2195 0.15138 0.1917 0.57163 x 10°1] 0.2467 0.12003
3 |0.47756 x 10710,27357 x 107! | 0.88174 x 1072] 0.43075 x 1072 | | 50818 x 1071 | 0. 19379 x 107!
4 10.70033 x 1072] 0.30861 x 1072 0.73311 x 1072| 0.39868 x 1072
£ 4 ®wma H Y W &% B B
Table 4 , Improved convergence of 1] Bus System
¢ 11 BUS System ) €=10.,001 p,u)
Y effective start fl at - start initial gradient
HE [ AP par | |AQ] AP | mar | | DQY g IDP | mar | 1 DQ | e
0 | 0.26245 x 101|0.94654 0,10500 x 10! | 0.56000 0. 10500 x 10' | 0.56000
1 | o0.12540 x 101 |0.82504 0.5324 0.55785 0.70212 0. 2642
2 | 0.12520 x 101]0.59199 0.53457 0.50540 0, 49824 0.29465
3 | 0.77255 0. 25968 0.54744 0.43321 0, 47844 0.26332
4 | 0.30633 0.98238 x 107! | 0.64520 0.24255 0.52370 0.13612
5 | 0.22404 0.68861 x 107! | 0.18309 0.57654 x 10| 0 22948 0.65181 x 1071
-1 -1 -1
6 |0.67825 x1071 |0,24417 x 10 0,11422 0.35467 x 107! ] 0. 15790 0.60130 x 10-1
7 |0.39171 x 10§ 0.11886 x 107! | 0.84903 x 1071 | 0.28017 x 1071} 0.10714 0.29377 x 107}
8 | 0.24903 x107Y0.85184 x 107} | 0.20705 x 1071 | 0.65488 x 102 | 0,64441 x 102 | 0.25464 x 1072
9 |o0.16855 x1072 [0.64352 x 1073 | 0.14691 x 1071 | 0, 39366 x 1072
10 0.98687 x 1072 | 0.30474 x 1072
E 3 o ot A& o W &% & R
Table 5 , Comparision of convergence
¢ 51 BUS System ) €=0.01 (p.u)
LI 2 o & : 1 G4 = #*
0 6.1 4,804 6.1 4,804
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targest mismatches , per urit
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Fig.4.

1 0,808 x 107! 5,491 0. 433 5,504
2 0. 658 1. 800 0.673 1,909
3 0.607 0.393 0.619 0.328
4 0.103 x 107! 0.411 0.129 x 1072 0.343
5 0.159 0.221 0,233 0.72 % 1072
6 0,216 0,259 0.136 x 1073 0.595 x 107!
7 0,255 0,761 x 107} 0.591 x 1071 0.272 x 1072
8 0.136 x 1072 0.879 x 197! 0.239 x 1074 0.897 x 1072
9 0.121 0.536
10 0,104 0.958 x 1071
11 0,229 x 1074 0.101
12 0.229 x 107 0, 104
13 0.978 x 1071 0.837 » 1071
14 0.210 x 1074 0.853 x 107!
15 0,384 x 1074 0,464 x 107} | AP ey 23}
16 0.757 x 107! 0.276 x 10 2 | AQ | e 23
17 0.267 x 107% 0.169 % 1071
18 0,338 x 1074 0.842 x 102
19 0,248 x 1074 0.886 x 1072
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