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Abstract: Generator circuit breaker(GCB) is located between the generator set and booster transformer.For high ca-
pacity units with load current up to 50 kA and fault current up to 200 kA, the current conducted and interrupted by
the GCB is far above that of line circuit breaker. During the interruption period, very serious transient recovery over
voltage is generated on both sides of the GCB, threatening reliability of GCB. Based on the actual wiring of a large nu-
clear power station with capacity of sing unit at 1 722.2 MVA, the electromagnetic transient characteristics of TRV,
in case of interruption of GCB at various faults, is calculated and studied by the use of EMPT-RV simulation and the
influence effect of capacitor with different capacity configuration on amplitude and steepness of TRV is analyzed.The
method of suppressing TRV by adding non-linear damping resistor of auxiliary open contacts is proposed, the princi-
ple of parameter selection of the non-linear damping resistor is given and its feasibility is verified by simulation. As
for the out of step fault, the non-linear damping resistor can reduce the TRV amplitude by 29.2%, which has higher
flexibility and economic performance.

Key words: high capacity generator; generator circuit breaker; transient recovery over-voltage; out of step fault;

three phase short circuit; nonlinear damping resistor
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Fig. 1 Simulation control logic diagram
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Fig.3 Three phase short circuit current waveform
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Table 4 Calculation of transient recovery voltage for

three phase circuit breakers
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Fig. 5 Changing capacitance TRV effect
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Table 5 Calculation of transient recovery voltage for

three phase circuit breakers
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Table 6 Calculation of transient recovery voltage for

three phase circuit breakers

E 2 A B C A
Usn/kV 374 58.8 31.1
t:/ps 102.7 84.8 103.5
dU/dt/(kV - ps™) 0.923 1.130 0.768
flkHz 49 5.9 4.8
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Fig. 11 Effect of changing capacitance on TRV
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Fig. 12 TRV waveform across break of circuit breaker
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Table 7 Calculation of transient recovery voltage for

three phase circuit breakers

2R A B CHH
Usn/kV 20.2 113 28.1

t:/ s 44.1 56.4 51.1
dU/dt/(kV - ps™) 0.364 0.365 0.609
flkHz 113 8.9 9.8
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Table 8 Calculation of transient recovery voltage for three phase circuit breakers
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PAN G [E 35 AR CTLE R 28.980 28.100 27.300 55 1.600 0.609 0.520 67.5
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