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New Power Flow Calculation Using Improved Genetic Algorithm
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Abstract - The power flow calculations{PFc)
are the most important and powerful tools in
power systems engineering. The conventional
_power flow problem is solved generally with

numerical methods such as Newton
-Raphson(NR). The conventional numerical
method generally have some convergency

problem, which is sensitive to initial value, and
numerical stability problem concerned with
jacobian matrix inversion. This paper presents
a new PFc¢ algorithm based on the improved
genetic algorithm(IGA) which can overcome the
disadvantages mentioned above. The
parameters of GA, with dynamical hierarchy of
the coding system, are improved to make GA a
practical algorithm in the problem of real
system. Some case studies with test bus system
also present to show the performance of
proposed algorithm. The results of proposed
algorithm are compared with the results of PFc
obtained using a conventional NR method.
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Table 1. Power flow voltage results of 6 bus system
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Table 3. Power flow voltage results of 14 bus

system
NNEZF AL
2AWs
EE23 AzyH/ %
1 1.060 2 0.000 1.0600+j0.0000
2 1.045 2 -0.087 1.0411-j0.0907
3 1.010 £ -0.222 0.9852-70.2224
4 1.019.£ -0.180 1.0021-j0.1826
5 1.020 2 -0.153 1.0083-j0.1558
6 1.070 2 -0.248 1.0372-j0.2629
7 1.062 £ -0.233 1.0332-j0.2455
8 1.090 ~ -0.233 1.0605-70.2520
9 1.056 £ -0.261 1.0206-j0.2725
10 1.051 2 -0.264 1.0150-j0.2740
11 1.057 2 -0.258 1.0220-j0.2699
12 1.055 2 -0.263 1.0189-j0.2745
13 1.050 2 -0.265 1.0139-j0.2747
14 1.036 ~ -0.280 0.9955-j0.2862
A oksE 25 A A
AT
FHE kiR 4 1
1 1.060 £ 0.000 1.0600+30.0000
2 1.045 £ -0.086 1.0411-j0.0900
3 1.010 2 -0.220 0.9856-70.2207
4 1.0192-0.179 1.0026-j0.1812
5 1.0202-0.152 1.0087-j0.1547
6 1.070 . -0.247 1.0374-70.2622
7 1.062 2 -0.231 1.0340-j0.2435
8 1.090 2 -0.231 1.0611-j0.2493
9 1.056 £ -0.259 1.0216-j0.2708
10 1.051 2 -0.262 1.0159-j0.2725
11 1.057 2 -0.257 1.0226-70.2690
12 1.055 ~ ~0.263 1.0189-0.2741
13 1.050 2 -0.264 1.0141-30.2741
14 1.0352-0.279 0.9962-i0.2850

A Azqluex(pu |Half line
2 q = | charging | tap
H R X suscepta | setting
z nce (p.w o
1{1 - 2! 001938 | 0.05917 0.02640| 0.0
212 - 3| 004699 | 0.19797 0.02190| 0.0
312 - 4] 005811 | 017632 0.01870| 0.0
411 - 5| 005403 | 0.22304 0.02460| 0.0
512 - 5| 00569 | 0.17388 0.01700| 0.0
63 - 4{ 006701 | 0.17103 0.01730{ 0.0
714 - 5| 001335 ] 0.04211 0.00640| 0.0
8|5 - 6] 00 0.25202 00 0.932
914 - 7| 00 0.20912 0.0 0.978
1016 - 8| 00 0.17615 0.0 0.0
{4 - 9 00 0.55618 0.0 0.969
12:7 - 9| 00 0.11001 0.0 0.0
1319 - 10| 0.03181 | 0.08450 0.0 0.0
1416 - 11 0.09498 | 0.19890 0.0 0.0
1516 - 12| 012291 | 0.25581 0.0 0.0
166 - 13 0.06615 | 0.13027 0.0 0.0
1719 - 14 0.12711 ] 0.27038 0.0 0.0
1810 - 11| 0.08205 | 0.19207 00 0.0
19(12 - 13 022092 | 0.19988 0.0 0.0
20113 14 0.17093 | 0.34802 0.0 00
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Table 4. Conventional power flow results of 14 bus system

2AA% oA 7 &
2z
IVIip.w Degree MW MVAR MW MVAR
1 1.060 0.000 232.386 ~16.889 0.0000 0.0000
2 1.045 -4.981 40.0000 42.396 21.7000 12.7000
3 1.010 -12.718 0.0000 23.394 94.2000 19.0000
4 1.019 -10.324 0.0000 0.0000 47.8000 -3.9000
5 1.020 ~8.783 0.0000 0.0000 7.6000 1.6000
6 1.070 -14.223 0.0000 12.240 11.2000 7.5000
7 1.062 -13.368 0.0000 0.0000 0.0000 0.0000
3 1.090 -13.368 0.0000 17.357 0.0000 0.0000
9 1.056 ~14.947 0.0000 0.0000 29.5000 16.6000
10 1.051 ~15.104 0.0000 0.0000 9.0000 5.8000
11 1.057 -14.795 0.0000 0.0000 3.5000 1.8000
12 1.055 -16.077 0.0000 0.0000 6.1000 1.6000
13 1.050 -15.159 0.0000 0.0000 13.5000 5.8000
14 1.036 -16.039 0.0000 0.0000 14.9000 5.0000
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Table 5. Proposed power flow results of 14 bus system
AR oA g
Z2AUE
[VI(p.w Degree MW MVAR MW MVAR
1 1.060 0.000 230.5280 -16.6210 0.0000 0.0000
2 1.045 -4.936 40.0000 41.7460 21.7000 12.7000
3 1.010 -12.623 0.0000 23.0200 94.2000 19.0000
4 1.019 -10.249 0.0000 0.0000 47.8000 -3.9000
5 1.020 -8.722 0.0000 0.0000 7.6000 1.6000
6 1.070 -14.184 0.0000 12.0430 11.2000 7.5000
7 1.062 ~13.252 0.0000 0.0000 0.0000 0.0000
8 1.090 -13.222 0.0000 17.1650 0.0000 0.0000
9 1.057 -14.846 0.0000 0.0000 29.5000 16.6000
10 1.052 -15.012 0.0000 0.0000 9.0000 5.8000
11 1.057 -14.737 0.0000 0.0000 3.5000 1.8000
12 1.055 -15.057 0.0000 0.0000 6.1000 1.6000
13 1.050 ~15.126 0.0000 0.0000 13.5000 5.8000
14 1.036 -15.967 0.0000 0.0000 14.9000 5.0000
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Table 6. Power flow results of 5 bus system
: o 3 o %
E/:d wa 88 A% oA 7 Faddes
hi \Vi(pw) | Degree | MW | MVAR | MW | MVAR | MVAR | MVAR
1 slack 1.060 0.0 1465 -20.6 0.0 0.0 0.0 0.0
2 1.045 -44 40.0 35.1 21.7 12.7 -40.0 50.0
3 1.010 -21.0 0.0 515 94.2 19.0 0.0 40.0
4 0.984 -26.0 0.0 0.0 478 -39 0.0 0.0
5 1.060 i -0.9 0.0 0.0 7.6 16 0.0 0.0
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Table 7. Power flow results applying Q-limit of 5 bus system(conventional)

B2A A ¢ ¢ oA 5 3 FaAgeA
LR
WE IVilp.w Degree MW MVAR MW MVAR | MVAR | MVAR
1 slack 1.060 0.0 146.7 -20.7 00 0.0 0.0 0.0
2 PV 1.045 -44 40.0 478 21.7 12.7 -40.0 50.0
3 PQ 0.985 -21.1 0.0 40.0 94.2 19.0 0.0 40.0
4 PQ 0.959 -26.4 0.0 0.0 478 -39 0.0 0.0
5 PQ 1.060 -0.9 0.0 0.0 76 16 0.0 0.0
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Table 8. Power flow results applying Q-limit of 5 bus system(proposed)
24 A ¢ A 53 FaAgeA
C|RA 8y —
Mz IViip.w Degree MW MVAR MW MVAR | MVAR | MVAR
1 slack 1.060 0.0 144.8 -20.2 0.0 0.0 0.0 0.0
2 PV 1.045 -43 40.0 458 21.7 127 -40.0 50.0
3 PQ 0.988 -20.9 0.0 40.0 94.2 19.0 0.0 40.0
4 PQ 0.962 -26.0 0.0 0.0 478 -39 0.0 0.0
5 PQ 1.060 -0.9 0.0 0.0 76 16 0.0 0.0
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