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Table1l Voltage/capacitor control strategy

YR
B R
U+ u U-
1% U+ C-n C-n/T-n T-n
H U T+n ey 4 C+n/T-n
il uU- T+n/Cn C+n/T+n forts
Fz2 tMEBEAIFERE
Table2 Capacitor control strategy
YR
LR
U+ u uU-
i U+ C-n C-n &
JE u &R Gk C+n
m U- Cn C+n C+n

F 1R 2%, U+, U, U= 5130 ot B R
HEAHS . B, C+n RoRBENIZT SN n
HHAEDR, CnRRUIFRiIZ S i) n B4, T+n
Lor BT R A 0 Sk B, T-n Ko R i Ae
JE28 o3k e, C-n/T-n. T+n/C-n. C+n/T-n. C+n/T+n
I3 MR T ) Fh SRS BE TR I, SR S Fb
A

3 EMSHHR

3.1 RHGRAERREF AL E

ASCHUHE 4% 10 KV R SEBRfic e 2k i AF b S, JE
17T TEIACTE SR BT, %R i sh il 1. J
10 24 450, 19 GRCAS . Bt 1A I 2% i i A e J s Fe e i
FI4[9.5kV, 10.5kV], A& fo il h[220 V,
242\ o FTAECAR N JCEM AR A%, PRAERS A AT 3 #Y:
@ 10.5/0.4. @10/0.4. 39.5/0.4. Z &A1 Ic AL s 28 6
BRI LRI RIAT B @Y . RGP LT M HL A A
YBT3,

17
6@
21
15
S—6—6—6—6—6 = & g 2]
123 4 5 6 7 8 9 18 19 20 22 23
10 24
5
11 © @ 23
13 14
12d
B1 Z%34H

Fig.1 Diagram of distribution system
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Table3 Capacitor data of system
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5 20 200
14 20 200
19 10 100
10 20 200
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Fig.2 Dailyload curve of system
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Table4  Result of daily load
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1 01: 00 03 : 00 0.17
2 04:00 07 : 00 0.1025
3 08: 00 09 : 00 0.1788
4 10: 00 14: 00 0.2650
5 15: 00 17: 00 0.2213
6 18: 00 24 : 00 0.3263
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Table5 Result of optimal tap ratios of transformer
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Table6  Result of optimal capacitor
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kver 5 10 14 17 19
1 50 60 60 60 40
2 50 60 70 70 40
B 3 50 60 70 70 40
B 4 80 90 2 90 60
5 70 80 80 80 50
6 2 110 110 110 70
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Table7 Result of optimal running voltage
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Fig.3 Active power loss difference under only reactive
power optimization and the paper optimization
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Fig4 Active power loss difference under voltage /reactive
power optimization and the paper optimization
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Fig.5 Voltage difference
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Voltage and reactive power optimization algorithm incor porating off-load
tap changer transformer in distribution systems

Xia Jihong, Niu Huanna, Yang Minghao™
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Combining the 10 kV distribution system structure and operational feature, a voltage and reactive power
optimization model incorporating no-load variable transformer in distribution systems is proposed. According to the tap
ratios of off-load tap changer transformer can be adjusted in specia time, the actual load are equal to multi-stage
dynamic load. This model can provide the optimal tap ratios of transformers adapting the whole segment, optimal
capacitance and running voltage in several segments. Genetic algorithm is adopted to solve voltage and reactive power
optimization model with the least net loss as objective function. It isintroduced main procedure of genetic algorithm and
improved method, which is efficient and practical by the computations of 10 kV distribution system.

Key words: distribution system; economic operation; voltage/reactive power optimization; reducing system energy
losses



