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Research on trial operation for a new generation of 110 kV vacuum circuit breaker
LIU Bo', CHEN Xuanshu', LAN Zhenbo', LI Hui’, WANG Zhuo'
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China; 2. China Electric Power Research Institute, Wuhan 430074, China)

Abstract: In order to meet the requirement of further development of large scale grid, a new kind of high voltage
and large capacity vacuum circuit breaker is presented. This new equipment adopts series-parallel technology of
40.5 kV circuit breaker module to make its rated working voltage and current upgrade to 126 kV and 5 000 A
respectively, and short-circuit breaking current reach up to 80 kA. Through the tightly coupled split reactor’s
automatic current sharing/current limiting technology and dynamic uniform voltage technology, the reliability of
equipment is improved. The installation and trial operation of the circuit breaker machine are completed, the data
measurement of the running equipment is accomplished, including current, temperature, and magnetic flux leakage
value. Relevant test data and the stable operation of the circuit breaker during the trial operation verify the validity
of the circuit breaker. The whole work provides a good idea for the future development of vacuum circuit breaker.
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Fig. 1 Schematic diagram of a single-phase circuit breaker
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Table 1 Overview of Tangshan substation
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Fig. 2 One of the circuit breaker operating mode
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Fig. 3 Another operating mode of the circuit breaker
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Fig. 4 Schematic diagram of substation wiring
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Fig. 5 Plane layout of the substation site
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Fig. 6 Installation site of the circuit breaker
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4.1 BFTEET

P YA 00y A F s R M, ARV TR
WS —H TG, RERASHEAT R, %2 HHH
FR) PR A 0 e
4.2 RE M

h T R HL AT A MR 2 B8 (R R ROIRL B
X HLT AR A TR s AEAN RO AN [ I 20 L2 2
SBEAT T A, L AR 23 I 3 MBS A A
B H A RAMR 3 AN A B, T TR )
TR 4 ANIRRERAT 4 AN AR DT . B
PRI LI B &l 8 B 9 e & 30 K 4 T
3t PR I A

% 2 T Ak B N AR

Table 2 Current monitoring data of the substation

HLI/A 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
A R IS E 114 123 130 132 128 124 123 128 132 136
A M 1 HR A 56 62 64 66 65 61 62 65 67 68
A M 24 BRI 57 62 65 67 64 62 62 64 66 68
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Fig. 8 Temperature measuring point of the reactor
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Fig. 9 Temperature measuring point of the circuit breaker
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Table 3 Reactor’s temperature value of the A phase point
C

Wz 2 W3 W4 WA

TR A

16:30 16:40 16:47 16:53 16:57
k1 10.4 10.3 9.9 9.9 9.9
Rk 2 11.6 11.6 114 113 112
P 3 11.8 11.6 114 114 113
{1 10.8 10.7 10.9 112 109
{ud2 10.7 11.6 114 113 113
{uds 3 10.5 113 113 11.1 113
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Table 4 Circuit breaker’s temperature value of the

A phase point

Wz 2 W3 W4 WA

T A5

16:37 16:43 16:50 16:55 16:59
Rk 1 10.4 10.8 10.9 10.9 10.6
Rk 2 10.2 10.3 10.6 104 103
P 3 10.4 10.4 11.1 10.8 10.8
Rk 4 10.6 10.5 10.1 10.1 104
JERAR 1 124 12.7 122 123 122
JERER 2 11.8 12.5 12.6 124 123
TEREAR 3 12.3 12.8 12.8 12.8 13.0
JERAR 4 12.1 12.3 12.3 124 122
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Fig. 10 Schematic diagram of magnetic field test point
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Table 5 Magnetic value of the A phase reactor

1.5m 2.0m 25m 3.0m 35m 4.0m 4.5m 5.0m A/m
0.400 0.591 0.481 0.592 0.656 0.643 0.622 0.635 Hy
1.0 m 2.490 1.426 1.664 1.553 1.353 1.223 0.964 0.979 Hy
2.522 1.544 1.732 1.733 1.577 1.382 1.147 1.167 Hs
0.591 1.267 0.714 0.795 0.825 0.817 0.817 0.884 Hy
1.5m 2.530 2.450 1.835 1.595 1.285 1.191 0.965 0.915 Hy
2.598 2.758 1.969 1.782 1.527 1.444 1.264 1.272 Hs
2.170 2.060 1.711 1.245 1.278 0.892 0.706 0.773 Hy
2.0m 2.890 2.640 2.520 1.311 1.525 1.300 1.025 0.915 Hy
3.614 3.349 3.046 1.808 1.989 1.576 1.245 1.198 Hs
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