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Abstract

For the 220 KV side bypass protection scheme of transformers, external current transformers are
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commonly used for secondary current switching. During the bypass operation, the transformer pro-
tection needs to be disabled. If a short circuit fault occurs during the process, it will not be possible
to quickly remove the short circuit fault. Therefore, an improved 220 KV side protection scheme
without stopping the transformer protection is adopted to analyze the implementation of transfor-
mer differential protection and backup protection current calculation, as well as the tripping
scheme of switches on each side. A mature internal bridge transformer protection device is pro-
posed to implement the bypass scheme. The simulation model is built on the MATLAB/Simulink si-
mulation platform. The simulation results achieve full coverage of differential protection and back-
up protection of the transformer during the operation of the 220 kV bypass operation. This ensures
that short circuit faults can be quickly removed during the operation of the bypass, ensuring the safe
and reliable operation of the power grid.
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Figure 1. Primary main wiring diagram with double busbar and bypass connection
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Figure 2. Expansion diagram of the current 220 kV transformer protection bypass scheme
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Figure 3. Expanded diagram of improved 220 kV transformer protection bypass scheme
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Figure 4. Model simulation for improving bypass schemes
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Figure 5. (a) Current waveform of 220 kV high-voltage side phase A without fault; (b) Current wave-
form of phase A on the low voltage side of 35 kV without any faults; (c) Differential current amplitude
without fault; (d) Trip signal without failure
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Figure 6. (a) 220 kV high-voltage side A-phase current waveform with short-circuit fault; (b) Current
waveform of phase A on the low voltage side of 35 kV with short-circuit fault; (c) Differential current
amplitude in case of short-circuit fault; (d) Braking current amplitude in case of short circuit fault; (e)
Differential and braking current amplitude difference in case of short-circuit fault; (f) Trip signal for
short circuit fault
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