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Testing of Advanced Relaying and Design of Prototype IED
for Power Transformer Protection

kb BT B
(Chul-Won Park - Myong-Chul Shin)

Abstract - A popular method used by primary protection for power transformer is current ratio differential relaying
(RDR) with 2nd harmonic restraints. In modemn power transformer due to the use of low-loss amorphous material, the
2nd harmonic component during inrush is significantly reduced. The higher the capacitance of the high voltage status
and underground distribution, the more the differential current includes the 2nd harmonic component during internal fault.
Thus the conventional method may not operate properly. This paper proposes an advanced relaying algorithm and the
prototype IED hardware design and it's real-time experimental results. To evaluate performance of the proposed
algorithm, the study is well constructed power system model including power transformer utilizing the EMTP software
and the testing is made through simulation of various cases. The proposed relaying that is well constructed using DSP
chip and microprocessor etc. has been developed and the prototype IED has been verified through on-line testing. The
results show that an advanced relaying based prototype IED never mis-operated and correctly identified all the faults

and that inrushes that are applied.

Key Words : Advanced relaying, Internal fault, Inrush, Power transformer protection, EMTP, IED, RDR
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- MPU : 32 bit floating point DSP,
8 bit RISC CPU
- A/D converter : 16 bit resolution
- D/A converter : 16 bit resolution(X] &-&)
~ Analog Input channel : 11 channels
— Analog Output channel : 8 channels
- Digital Output channel : Relay Out 16 4% channels
- Digital Input channel : Relay Out 16 373 channels
- Sampling rate : 12 S/C ol4F
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- Accuracy : 5 % °lu
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