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Experiment Research on Breaking Capability of Mechanical Type HVDC Circuit Breaker
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Abstract: High voltage DC circuit breaker(HVDC)is the foundation and security guarantee of the interconnection of
HVDC and HVDC systems. It can not only break short circuit current but also break small load current, so as to real-
ize the protection and control of HVDC system. In this paper, the performance of mechanical high voltage direct cur-
rent circuit breaker breaking large current and small current in oscillation circuit is tested.The recovery voltage and
the recovery voltage change rate of the mechanical HVDC circuit breaker were respectively tested when the 17.5 kA
and 50 A currents were cut off. In the experiment, it is found that the mechanical HVDC circuit breaker can break off
at the first zero point when the high frequency oscillating current is superimposed when the 17.5 kA current is bro-
ken, but it needs to be broken at the second current zero point when the 50 A current is broken.When the 50 A cur-
rent is switched off, the recovery voltage and the recovery voltage change rate of the mechanical circuit breaker are
larger than the corresponding value when breaking the 17.5 kA current.The test results will help us to understand the
performance of HVDC circuit breakers in a comprehensive way.
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Fig. 1 Components of a mechanical HVDC circuit breaker
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Fig.2 The test circuit of a mechanical high voltage DC

circuit breaker
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Fig.3 Breaking waveforms of mechanical HVDC circuit breakers when breaking 17.5 kA current
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Fig.4 Recovery voltage waveform of mechanical HVDC circuit breaker when breaking 17.5 kA current

4 FrEpMRRIRIEER

SO 2 C b A T R R A LA B B
TE e SR 7 FEL T 28 I 465 P[] 855 5 B P 389 50 A
BB BT o & Ko JT W7 A JE 1 DL TR 5 AL AR I i 2%
A4 W7 L 3 8 T R T DL TR 6 Sk K, By 1 L s
B RO WL 7. MIEN 5-7 AT UL - K 7 e 43 HL

T SRS A 24 0 v A R T PR A R KA e A
FL IR 0 565 2 WA R I KON TF BT . MILARG DT 5 2 I
14 I A5 P B2 FL PR TR 58 1A R AR G (B A S -34.7 KV
XS TF WX 5 HLAE BT 6 25 T W7 17.5 kA B3 e s
PR R R 3.44% . A7 0] ULIF T 50 A HEL GRS Y
WE A S H A AL 2 R, K R.,=-34.7 kV /19.65 ps=
-1.76 kV/pso

| ZoomSweep
5814V
Ch A3

F-1.052mV 7
" 62.33mV

-10Vv

50V
Ch A4

-18.07mV
" 412.7 mV

et

-27.53V

—0.128 ms

500 ps/div

2.071 ms

Sweep#:1

Al ol B«

P ®|®| [=wm[e] X=-268.746 696 ms AX=288350734 us ¥=1.052 153 mV_AY=63.381 737 mV T

BE5 RS0 A R B LA 3 R B T R 2R B FF B iR 7

Fig.5 Breaking wave diagram of mechanical HVDC circuit breaker when breaking 50 A current
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Fig.7 The recovery voltage waveform diagram of mechanical HVDC circuit breaker when breaking 50 A current.
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