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Fig. 1 Main circuit of the substation

1 ERREIRS S5

TEAFERYE 3 % 110 kV &b, H —%& 110 kV
LR RENE BB N, CH R R IEEN
FERE, BEBLHGHWIR, RATEE TR EE
NIRRT R MK, R 1 I T HPHHES
LB

M1 RTLLE M 3 Wi s BB R (E R 13.2
A5 W R B KB R 10. 44 A7 WK B L I
FIBKIEN 5.64 A9 Wik M AB KN 2.28
A REVA RS XGEBEBEERB /. BT hE

ShHkeALH. A AXLERTRHAR AV TRAPHBALAS T MNARIETLESHEFIE

XEHE: 1003-4897(2005) 16-0093-03

2|1 OURERALE N T 80 A4 iR R A 30 B 4R
Tak. 1 ‘Tested date 5f narmonic currents injected into
the substation by harmonic source

A

A HH L L 15 L 1y Iy L3
26.16 1.2 1.08 0.6 0.36 0.16 0.04
32.04 5.04 3.36 2.16 1.32 0.46 0.32
25.08 3.6 2.04 0.96 0.84 0.33 0.14
20.28 4.68 3.96 2.16 0.96 0.32 0.11
15.84 0.12 1.08 0.72 0.12 0.07 0.02
36.96 4.44 2.88 1.44 0.72 0.44 0.12
26.4 1.32 1.32 0.48 0.36 0.17 0.06
30.84 4.8 4.2 1.8 1.68 0.81 0.06
40.92 6.12 3.96 1.44 0.48 0.32 0.2t
20.88 0.12 0.24 0.36 1.08 0.21 0.08
24 1,08 0.36 0.12 0.09 0.06 0.03
22.08 0.84 0.84 0.12 0.12 0.03 0.02
21 0.24 0.36 0.22 0.17 0.12 0.07
22.44 1.44 0.72 0.24 0.12 0.07 0.02
20.28 1.08 0 0.36 0.24 0.17 0.09
21.12 0.12 0.36 0.21 0.13 0.08 0.03
22.8 1.32 0.6 0.24 0.12 0.06 0.02
20.4 1.08 0.24 0.24 0.16 0.11 0.06
34,32 2.28 2.16 0.84 0.36 0.25 0.11
65.4 8.76 7.08 3.48 1.32 1.04 0.43
31.44 6.6 4.92 2.64 0.96 0.69 0.36
40.56 3.72 4.92 1.56 1.08 0.56 0.14
106.9 13.2 10.44 5.64 1.08 0.65 0.32
66.12 10.8 5.64 4.08 0.48 0.22 0.13
25.08 1.56 3.24 0.84 0.84 0.43 0.12
50.16 7.92 6.12 4.32 2.28 0.35 0.21
26.64 6.72 3.12 3.96 1.56 0.99 0.37
19.56 1.68 1.68 0.84 0.48 0.31 0.12
30 8.28 3 2.52 2,28 1.52 0.68
10.32 5.88 1.44 0.48 0.84 0.31 0.17
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Fig.2 Equivalent circuit of the substation
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Tab.2 Tested data of the Sth harmonic current
through branch C2
AR, AW& BHMIL B#y CHIL CHE

/A BEN%) /A HERN(E) /A BAR(%)
1 130.7 41.35 51.7 16.27 108.1 34.46
2 1324 417 84.0 26.43  100.6 31.91
3 133.4 42.17 83.4 26.30  96.0  30.50
4 138.0 43.56 91.2 28.75 99.5 31.63
5
6
7

128.5 40.54 104.8 32.97  74.2  23.48
135.2  42.66 112. 5 34.76  74.0 23.47
142.4  44.97 112.5 35.69 8.0 27.28
2 1238 42.27 79.2 25.26  105.7 33.72
9 139.4 44,07 104.0 32.85 103.6 33.11
10 132.7  42.00 97.5 31.04 98.2  29.85
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Tab.3 Tested data of the Sth harmonic current
through branch C2
Afl, A& BHMIL BHME CHL CHA
/A HEN(%) /A HEN(%) /A FHB/(%)

1
2

1 45.2  14.32 26.0 8.28 11.3 3.6
2 20.4 6.49 30.5 9.67 16.3 5.15
3 39.8 12.5 13.3 4.23 9.1 2.89
4 24.1 1.77 19.2 6.06 7.4 2.36
5 28.7 9.29 4.08 1.31 12.6 4.09
6 44.6 14.1 13.7 4.36 19.2 6.15
7 43.2 13.8 27.9 8.90 6.8 2.21
8 13.4 4.26 16.2 5.17 13.4 4.25
9 51.1 16.21 6.5 2.07 7.6 2.38
10 19.6 6.16 10.6 3.35 11.1 3.51
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Harmonic overloading analysis of reactive compensation capacitor

ZHOU Yong, ZHAO Hui-guang, WANG Wen-feng
( College of Electrical Engineering, Zhengzhou University, Zhengzhou 45002, China)
Abstract: By analyzing and testing the harmonics at a certain 220kV station in Henan power network, the reason of the frequent fu-
sion of the capacitor fuse was found out. It is that the 5th harmonic current was overloaded. By adjusting the parameters of the capacitor

loops, the harmonic content of current in the capacitor is reduced and the capacitors can run safely.
Key words: capacitor; harmonic current; series resonance
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Artificial intelligence applications in optimal power flow

SHI Ji-li, QIU Xiao-yan
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)
Abstract; The growing complexity of power systems have necessitated the development of artificial intelligence( Al) tools to solve op-
timal power flow( OPF) problem, like a non-linear, non-convex problems with both continuous and discrete variables. This paper re-
viewed many OPF algorithms based on Al methods, such as the artificial neural network ( ANN) , the fuzzy set theory, evolutionary algo-
rithms( GA ,EP,ES,SA etc. ) ,multi-agent, and so on. Various issues related to the application of Al were discussed.
Key words: artificial intelligence; optimal power flow; ANN; fuzzy set; evolutionary algorithm; mulli-agent
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Realizing auto-compensation system for adjustable capacitive-based arc-suppression coil

ZHANG Zhan-yong' , WANG Jian-ling', KANG Yi’, NIU Wen-ji’
(1. XJ Group Corporation, Xuchang 461000, China; 2. North China ELectric Power University, Baoding 071003, China;
3. Baoding Huayuan Electric New Technology Exploitation Co. , Ltd, Baoding 071051, China)

Abstract; This paper analyzed the present situation and the direction of future development of the resonant grounded power system.
The operation principle of arc suppression coil based on thyristor series capacitors and double CPUs was presented. The distribution
principle of the secondary switching capacitors, the method for measuring the capacitive current and the composition of arc-suppression
coil automatic control system were detailed. This paper also introduced the 6kV dynamic simulation system constructed by this re-
search. The simulation result shows that the parameters of primary and secondary equipments are correct and the system operates rapid-
ly and correctly.

Key words: arc-suppression coil; adjustable capacitors; capacitive current; single phase grounding fault; dynamic simulation



