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Study on capacitive current breaking of starting switch for pumped-storage power
station
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Abstract: Pumped-storage power station has various functions such as peak shaving, frequency modulation, phase
modulation, emergency treatment and black start. In the process of unit start-up, shutdown and working condition
conversion, the starting switch is a necessary special switchgear for SFC start or back-to-back (BTB) synchronous
start of generator motor. Aiming at the problem of contact ablation of start-up switch found in the operation of
pumped storage power station, this paper analyzes and studies the service conditions of start-up switch, clarifies the
causes of the problem, theoretically analyzes and calculates the generation principle of capacitive current, and puts
forward that the start-up switch needs to have capacitive current breaking capacity. Then the parameter selection
and test method of capacitive current breaking test are analyzed. In the process of developing the starting switch,
the arc striking structure is designed, which is verified by relevant tests to solve the problem that the contact of

starting switch is ablated.
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Fig. 1 Schematic diagram of back to back start
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Fig. 2 Capacitive current ablation of starting switch contacts in

a power station
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Fig. 3 Coaxial conductor
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Tab. 1 Capacitive current values of enclosed busbars with

different lengths

FREKE Im  AUEHER ImA  BHRKREE I/m M HER /mA

1 0.166 1100 183.7
50 8.35 1200 200.4
100 16.7 1300 217.1
150 25.05 1 400 233.8
200 334 1500 250.5
250 41.75 1 600 267.2
300 50.1 1700 283.9
350 58.45 1 800 300.6
400 66.8 1900 317.3
450 75.15 2000 334
500 83.5 2100 350.7
550 91.85 2200 367.4
600 100.2 2300 384.1
650 108.55 2400 400.8
700 116.9 2500 417.5
750 125.25 2 600 434.2
800 133.6 2700 450.9
850 141.95 2 800 467.6
900 150.3 2900 484.3
950 158.65 3000 501

1 000 167 3100 517.7
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Tab.2 Capacitive current breaking test parameters

BUEHE UKV BUESIE flHz ZFPEHIA /mA HIE

24T 300 m
24 50 30 AR

AT 900 m
24 50 150 BRI
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Fig. 5 Cloud chart of electric field calculation at different

displacements
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Tab. 3 Electric field calculation value

(PAfr: kV/mm)
M 145 kV, #EM 0KV B 0kV, H 145 kV
SR [E] % = A% R[] % = 1%
145 6.8 14.5 6.88
4 7.46 3.48 7.48 3.49
8 6.35 2.11 6.39 2.13
12 4.86 1.62 4.91 1.63
16 3.62 1.20 3.64 121
20 2.82 0.940 2.84 0.946
24 229 0.766 2.28 0.760
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Fig. 6 Capacitive current breaking test

(a) 50 mA, S0 S5 (b) 150 mA, 50745
B 7 iR RE
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