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A Control Circuit Design for Vacuum Circuit Breaker Closing
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Abstract: The double-tube Buck—Boost converter was used to charge the energy storage capacitor, constant
current charging was achieved by hysteresis control and current loop PI regulation, which improves the
shortcomings of long charging time and unstable voltage for the vacuum circuit breaker closing coil control circuit of
rail transit vehicles, and reduces the design space of the control system. The simulation and experimental results
show that the charging circuit has short charging time, simple control mode and good dynamic performance. It can
provide a stable voltage for the closing coil and ensure that the circuit breaker has enough energy when closing.
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Fig.1  Topology of double-tube Buck—Boost converter

Bl 1w, U s AR, U, kR, T, T,
A MOSFET T4 ,D,, D, 8 &,

1 TR

K19, 7,5 D,, T, 5 D, 43 544 i Buck H.70
55 Boost FRLIT , 1% HL I 1 R 22 TEAT — I 20U
— DI SR, RIRYALT, G T, W, 20
%4 Buck HL I 5 24 T, DRFFH G T, B I 200 B
1 Boost HL [} i i i A B R Z [H] 9 06 RN
HL i T AR B AN AR TR o i v o o el J e U
ML, SEAY Buck HL I L4581 Boost HL 14 J5 28 K] 43 1)
w2 K3 PR

i Lo, D
| +
Tlf |
u® == mipg & G=y[R
Tl i °
17‘!’:???%{%5

K2 258 Buck Hi %

Fig.2 Equivalent Buck circuit schematic diagram
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Fig.4 Capacitor charging circuit control chart
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Fig.7  Block diagram of current loop transfer function
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