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Discussion and Suggestion on Some Problems of 10 kV
Pole-mounted High Voltage Reactive Power Compensation Device
JIANG Jun—=iang' DING Guo-cheng” TAO Mei’
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2. Anhui Electric Power Research Institute Hefei 230022 China)
Abstract: In this paper it is thought after the analysis of the device that the fixed access device has such
hidden dangers as high overvoltage due to reclosing operation of line and over compensation which is pos—
sibly occurs during the operation. In case of adopting external fuse or internal fuse wire as internal fault
protection of capacitor the number of parallel connected capacitors for each phase not less than 4 units
and sufficient shunt elements in the series connection section inside the capacitor are required respective—
ly. Based on this reason the suggestions has been put forward that appropriately increase the number of
shunt elements improve withstand voltage strength of elements and add imbalance protection.
Keywords: pole-mounted high voltage reactive power compensation device; capacitor bank; fixed

access device; fuse; internal fuse; imbalance protection
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Fig.1 The single-phase equivalent electrical schematic
diagram in there-switching of capacitor bank
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Fig.2 Primary wiring diagram of the fixed access device
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Fig.3 Volt-ampere characteristic curve
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Fig.4 Wiring schematic diagram of pole-mounted
( high voltage reactive power compensation device
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Tab.1 Ratio K between I, and I, of capacitor in the pole-mounted
high voltage reactive power compensation device
s M
1 2 3 4 6 8 10 12 14 16
0.5 1.5 1.71 1.8 1.85 1.89 1.92 1.94 1.95 1.95 1.96
2/3 1.8 2.25 2.45 2.57 2.7 2.77 2.81 2.84 2.86 2.88
0.75 2 2.67 3 3.2 3.43 3.56 3.64 3.69 3.73 3.76
1.00 3 6 9 12 18 24 30 36 42 48
* §=0.5.0.75 4 2 3
3=2/3 3 2
2.4 I, I, F
[ui' F F :ISI'/[nf ( 15)
I, o F=1,./(1.371,~1.501 ) =
I, (1.37 ~1.50) 1, 1 . 3IM (16)
14 (1.37 ~1.50) 3M(1-6) +6
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Tab.2 Ratio F~ between I, and I,; of the pole-mounted high voltage reactive power compensation device
M
6
1 2 3 4 6 10 12 14 16
05 Lo 125 L3l 135 138 140 L4 L4 143 143
’ 1 1.14 1.2 1.23 1.26 1.28 1.29 1.3 1.3 1.31
2 L3l L6+ 179 L8 L97 2.0 205 207 209  2.10
3 1.2 1.5 1.63 1.71 1.8 1.85 1.87 1.89 1.91 1.92
095 ld46 Lo 219 234 250 260 266 260 272 2.74
’ 1.33 1.78 2 13 2.29 7 2.43 2.46 2.49 2.51
100 2.19 4.38 6.57 8.76 13.1 17.5 21.90 26.28 30.66 35.04
: 2 4 6 8 12 20 24 28 32
* F N 1.37 1.5
2 4
1.37 F 1.50 I./1,.=1.5
o A 3
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Tab.3 Over voltage factor g8 after fusing of the faulty section of the fuse
. M
S 4 5 6 7 8 9 10 11 12 13 14 15
1 1.231 1.176 1.143 1.12 1.103 1.091 1.081 1.073 1.067 1.061 1.057 1.053
2 1.429 1.333 1.273 1.231 1.2 1.176 1.158 1.143 1.130 1.12 1.111
3 1.6 1.474 1.391 1.333 1.290 1.257 1.231 1.209 1.191 1.176
) 3 1.191
UBS
4
. 1)
3
B 1
2) M<4
3.3 :
3)
1.1 ;
3 4)
o 14
2 1.12 :
1.1 12743 kV 5)
( 1.2 :



2013 2 . . 10 kV

( 146 )

6) JB/T 10558—2006 {
» o

J. 2008 44(5) :463-465.
JIN Ll§un AN Shi-chao LIAO Li-ming et al. Present
situation and development of reactive power compersation
both at home and abroad J . High Voltage Apparatus
2008 44(5) :463-465.
35 kV

I . 2008 44(4):
350352.
HE Jun—~<heng SHEN Ling-yun LI Jing et al. Application
of static var compensator in 35 kV power distribution sys—
tem J . High Voltage Apparatus 2008 44(4) :350-352.

. +50 kvar

J. 2010 46( 6) :34-39.

HUANG Zhen—yue SUN Yukun REN Ming-wei. Develop—
ment of a + 50 kvar static synchronous compensator J .
High Voltage Apparatus 2010 46( 6) : 34-39.
GB/T 11024. 1—2010. 1 kV

1 : S .
GB/T 11024.1—2010. Shunt capacitors for a.c. power sys—
tems having a rated voltage above 1 kV—Part 1: Gen—
eral S .
JB/T 10558—2006. S .
JB/T 10558—2006. Pole mounted high-voltage power
factor correction installations S .

.10 kV
J. 2007 24(3) : 60-63.

JIANG Jun=xiang SONG Shao-min TAO Mei. Loss reduc-
tion and reactive compensation on 10 kV distribution lines

J . Anhui Electric Power 2007 24( 3) : 60-63.

J. 2012 33(2):1246.
JIANG Jun=xiang SONG Shao-min TAO Mei. Analysis
and discussion of capacitor compensation for transmission
lines J . Power Capacitor & Reactive Power Compensa—
tion 2012 33(2) : 1246.

.10 kV
J. 2012 33(3):1045.
SHAO Zong—qi. Fault analysis and improvement measures
on outdoor pole-mounted reactive compensation device for

10 kV line J . Power Capacitor & Reactive Power Com—

pensation 2012 33( 3) : 1045.

9 .35 kV

J. 2011 32(6) :27-30 46.
YAO Ming XU Tao. Reactive compensation analysis of
35 kV and the below substation and line J . Power Capaci—
tor & Reactive Power Compensation 2011 32(6) :27-30 46.

10 “ "M .
1985.
11 . Z .
1984.
12
J. 2005(2) : 16-23.
13 . 110 kV
J .

2011 32(1):1345.
CHE Ren—ging LIU Ling-bo ZONG Zan-yi et al. Influ—
ence of cable lines to reactive power compensation design
caleulation of 110 kV substation J . Power Capacitor &
Reactive Power Compensation 2011 32( 1) : 1345.
14 GB 50227—2008. S .
GB 50227—2008 .Code for design of installation of shunt

capacitors S .

15
J.
2011 32(3):69 17.

ZHOU Xing=ing SI Wen—wong ZHANG Yang et al. In—
fluence of harmonic contents in network to the current r.
m. s value of compensating capacitor bank J . Power
Capacitor & Reactive Power Compensation 2011 32
(3):69 17.

16 .10 kV

J . 2011

32(1):1649.

SHAN Yong-mei BAO WenHun QING Wang—ping et
al. Calculation of reactive power compensation at 10 kV
rural distribution network pole J .Power Capacitor &

Reactive Power Compensation 2011 32( 1) : 1649.

17 ) T 2006( 1) .
(1940—)
21980——)
(1964—) o

e 11



