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Short Circuit Fault Protection Strategy Analysis of Secondary Side of Multi-winding Transformer
ZHOU Ning
(SINOPEC Engineering Incorporation (SEI) , Beijing 100101, China)

Abstract: The protection of short-circuit fault at the secondary side of a multi-winding transformer is very
difficult. To solve this problem, a fault judgment method based on the voltage and current sampling of the primary side
of the transformer was introduced. This method can output the working status of the transformer in time by calculating
the reactive power and negative sequence current components of the primary side. Theoretical simulation and actual

test results show that this method can realize rapid protection of the secondary side short circuit of the multi-winding
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transformer.
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Fig.1 Diagram of 10 kV converter topology
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Fig.2 Diagram of magnetic circuit structure of

multi-winding transformer
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Fig.4 Flux distribution under rated operating conditions
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Fig.5 Flux distribution under short-circuit

conditions of secondary side
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Fig.6 Calculation module
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Fig.7  Waveforms of primary side current
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Fig.8 Waveforms of active power, reactive power and power factor
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sequence components of primary side current
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Fig.10  Diagram of secondary side short circuit protection test
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secondary short-circuit time
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Tab.l  Active power, reactive power, power factor and

negative sequence of primary side current

S A P/Py Q/Qy cosa I/
YT 50% 68% 0.41 78%
IR HI62 56% 72% 0.46 80%
YIS 35% 51% 0.35 55%
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Fig.12  Waveforms of secondary side short circuit protection test
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