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The analysis of gap self trigger problem on 500 kV fixed series compensation at out-area fault
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Abstract: The paper researches the gap self-trigger problem of series compensation when out-area fault occurred, based on the gap
self-trigger event on 10 April 2009 of China Southern Power Grid. Then the trigger principle of the gaps with different structures are
compared based on the structure of plasma trigger gap and compulsion trigger gap. Then, the paper obtains and analyzes the transient
fault recorder of different fixed series compensation devices which related with the gap self trigger event. At last, the causes of gap self
trigger has been found through the analysis on the gap trigger process and parameter. The same self trigger rule observed by different
kinds of gaps in the trigger event are found out. At last, the paper proposes some recommendations on safety operation of series

compensation stations.
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Fig.1 Trigger circuit of plasma gap
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Fig.2 Trigger circuit of compulsion triggered GAP
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Tab.1 The fixed value of FSC

ARG AR A MOV i MOV fis)a

AR X B o
PACE/kv KHIE/ KV B/ kA B/ MI
L H AR 2422 266.42 12.5 51.6
KFI 1
‘ 190 209 10 24
2 1 A b

W AR AR R L X RS KT EE, LR,
&2 BH MOV RIR LR
Tab.2 Volt-Amp characteristic of MOV’s for FSC

U/kV
I/ A R 1. 11 e H4h L i Ab
FSC TCSC FSC
1 151.5 27 198.3
50 159.8 28.2 210.52
100 161.5 28.5 212.79
500 166.0 29.3 218.09
1000 168.0 29.7 220.43
3000 173.0 30.3 /
5000 176.0 30.6 229.87
10 000 180.0 31.4 235.24
20 000 / 32.1 242.04
30000 190.0 / /
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Fig.3 Wiring diagram of equivalence system
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- i el Tab.3 Analog signals value at C1 and C2
"l 00K (LS C1 2
15.0k
R an W‘M B ALK L / kA -0.6079 1953 1
romuni B CHZHILT / kA -0.046 85 29555
1.2
- BHIMOVIL B A EE / kV 19.501 67.588
CIMOVILiE od 1 C AR AL HIE / kV -27.06 150.21
70.00k-
+ BHGAPILIfL L L B I MOV Hijii / kA -0.008 63 -0.008 63
TOMGAPER mT C i MOV Hi%i / kA -0.01603  0.020 961
30.00k
- BB o \W B #H GAP il / kA -0.035 8 -0.0358
o Y C 4l GAP HLJiL / kA 0037 -0.083 8
Seconds 1oy 0,075 0050 005 000 005 000 0075 0100
B 55 B T B s HL A / KA -0.033 29 -0.033 29
4 O M B. C = i) .
4 SEE TR C 55 B 0T B A B3 / KA -0.03206  —-0.03206

Fig.4 Phase B/C transient fault record of Ma-Bai FSC
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Fig.5 Phase B / C transient fault record of Tian-Ping I FSC
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Fig.6 Phase B transient fault record of Tian-Ping II FSC
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Tab.4 Analog signals value at C1 and C2

E RN C1 2
B AHZE S FLIA / KA -0.1517 29025
B AHHIAEA HUE / kV 42.38 -173.61
B MOV Hiji / kA -0.024 66 2.906 2
B 1 GAP HI¥fi / kA -0.014 8 -0.0727
B AHZS T 2 HUE / KA —0.033 29 -0.033 29
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Tab.5 Capacitors voltage at trigger time and fixed value of gap

self trigger reporting summary statistics
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- B Al 218 266.42 0.818
I b
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