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Fig.1 The flowchart of the algorithm
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Fig.2 The distribution network for calculation
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Tab.1 The transformer type and load of each node
iRt EYR o T/ — i LA e P NIY (]
B i S /MW EER/Myar  SEH/MW EH/Mvar  KE /MW EE/ Myar
113 SL7-250/10 0.0902 0.0579 0.1128 0.072 4 0.124 1 0.079 6
114 SL7-250/10 0.1454 0.1153 0.1818 0.144 1 0.200 0 0.158 5
136 SL7-250/10 0.0153 0.0116 0.0191 0.014 5 0.0210 0.016 0
137 SL7-200/10 0.189 4 0.124 0 0.236 8 0.1550 0.260 5 0.170 5
138 SL7-200/10 0.2249 0.144 3 0.2811 0.180 4 0.309 2 0.198 4
139 SL7-100/10 0.1500 0.1106 0.1875 0.138 3 0.206 3 0.152'1
142 SL7-250/10 0.0870 0.063 9 0.108 8 0.0799 0.1197 0.0879
143 SL7-250/10 0.024 6 0.016 4 0.0308 0.020 5 0.0339 0.022 6
144 SL7-200/10 0.239 4 0.1514 0.2992 0.1892 03291 0.208 1
145 SL7-200/10 0.2176 0.1523 0.2720 0.190 4 0.299 2 0.209 4
146 SL7-100/10 0.103 8 0.064 9 0.129 8 0.081 1 0.1428 0.089 2
115 SL7-250/10 0.2454 0.156 9 0.3067 0.196 1 0.3374 02157
116 SL7-315/10 0.082 5 0.059 3 0.103 1 0.074 1 0.1134 0.081 5
117 SL7-315/10 0.050 4 0.0325 0.0630 0.040 6 0.069 3 0.0447
118 SL7-160/10 0.1582 0.098 5 0.197 8 0.123 1 02176 0.1354
119 SL7-250/10 0.1620 0.108 9 0.2025 0.136 1 02228 0.1497
120 SL7-100/10 0.1051 0.079 8 0.1314 0.099 8 0.144 5 0.109 8
121 SL7-315/10 0.124 4 0.0817 0.1555 0.102 1 01711 0.1123
122 SL7-315/10 0.109 4 0.780 5 0.136 8 09756 0.1505 1.0732
124 SL7-315/10 0.047 1 0.0358 0.058 9 0.044 8 0.064 8 0.049 3
123 SL7-315/10 0.014 6 0.009 8 0.0183 0.0122 0.020 1 0.013 4
125 SL7-315/10 0.0970 0.063 5 0.1213 0.079 4 0.133 4 0.087 3
126 SL7-315/10 0.1442 0.118 1 0.1803 0.1476 0.198 3 0.1624
127 SL7-315/10 0.029 6 0.0190 0.0370 0.023 8 0.040 7 0.026 2
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Tab.2 The length of each branch km

AR AT Sk KB | R KUk KE || BB A LR KE | RB A Kk KE
23 113 090 139 24 0.15 115 116 0.60 122 3 0.85
113 114 020 25 142 0.65 116 30 0.35 3 124 0.25
114 27 040 142 143 0.50 30 117 0.25 104 123 0.90
27 26 035 143 28 0.45 117 118 0.50 123 5 055
26 136 0.85 28 144 115 118 119 0.50
136 137 015 144 145 0.25 119 31 0.20 3 125 0.40
137 25 090 145 146 0.95 31 120 065 125 126 020
25 138 095 146 29 135 120 121 0.25 126 127 0.90
138 139 075 27 115 0.80 121 122 1.20 127 4 0.65
AR AT DL AR RN A 3 TG D) b R A A R4 AEEELE
AR L A 113 ~127.136~ 139,142 ~ 146 . 3L 24 Tab.4 The annual load variation rate
Ab | BRGe fa fARK EE hy 24 BAIGE SR AR || B AR AR
WA R 31 JC D #0225 0 B4 T, A z 1A 1.00 55 4 4F 1.03
~ o1 s 2 4 0.95 i
FiHHF A=10000, B 5 K= B 3 70 Py # M2 5 B 1 5 3 45 098 9548 1.10
4% o 5z 4k g y 490y = T .
B SRR AN x10°o8, y=0.5 7L /kW-h, H5 xR AR IR B 2 B
MR 5 4, 00 5 A R BY B, B4 B B oy — Tab. 5 The results of planning without
i M2 By B DR L EGA 21 0.96, B AR sk total investment limitation
Af 2%, IR — 4 P SRR A Y S PR B AT, 20 G Rt B oI b b A B
. > Vi K |¥|\/\" 4 57 mr > > e P
BRI 3 A UEOKOF B (g 3 ), 0 ERCE TR0 B LR R RS A 0
RIS 1 A7 A B far (4 R AN ECE an 2 1 BT 5 AR 9 9 for 140 13 29:32 9 | 0 0 3
THN 5 5 | B s A B fr AR AL R AN R 4 s 180 14 2935 9 1 0 0 4
T BOFP A AR R 80, 28 1 12 AR YR IR e 17 19 15 *6 MHAMUBEIHNEMNZE
& MEIORT BE 2 0.000 01, 28 SR H0.5, 28 %58 001, B0 LA BR %1 B 41 %) 45 SR
T ARG B AL IR 45 543 =% 5~ 7 Frow Tab.6 The results of planning with

phase investment limitation
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Tab.3 The load levels A A7 104 5% e EhR Eh 104 3¢
1 fof S t/h B4R 8 8
e/ A 0.8 1 000 5 2 4F 1 1
— i Bt 1.0 6 760 55 34 1 1 1 10 10.44
K B 1.1 1 000 Hat 0 0 0
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Tab.7 The results of planning with tolal investment limitation
R 1 4 4 ¢ Tk e ¥ e 1B B
/10* 78 A S 514 524 55 3 4F 5 4 4 554 /10% 78
6 6 6 4 2 0 0 0 22.08
7 7 7 2 3 0 0 2 3.87
8 8 7 1 2 1 0 3 4.00
9 9 8 2 4 1 0 1 291
10 10 10 7 0 2 0 1 27.44
11 11 10 8 1 1 0 0 29.21
12 12 11 6 1 3 1 0 2771
13 13 13 3 2 4 3 1 424
14 14 14 3 3 1 3 4 3.06
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Genetic algorithm based optimal dynamic planning of

low-voltage side reactive power compensators
HU Hai-yan', WU Xiao-meng'?,LIU Jian®
(1. Xi’an Shiyou University,Xi’an 710065, China;
2. Xi’an University of Technology,Xi’an 710048 ,China;
3. Xi’an University of Science & Technology,Xi’an 710054 ,China)
Abstract: The highest investment benefit,which is discounted back to present,is taken as the

objective function ;the restriction of total investment is considered as penalty functions and an

augmented index is thus established;each possible installing location of the ARCE (Automatic

Reactive Compensation Equipments) is regarded as a gene;the value of each gene is the installing

time of ARCE while zero means no ARCE installed;the genetic algorithm is thus applied to obtain

the optimal dynamic planning of ARCEs on the low voltage side of distribution network while

considering load change. Three cases are detailed:without total investment limitation,with total invest-

ment limitation and phase investment limitation. Results show that the proposed method is feasible.

Key words: distribution system; reactive power planning; dynamic planning; genetic algorithm



