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Design of the Power System Frequency Measurement Module
for the Relay using the Digital Phase Locked-Loop

Fook B -k BTz B8 FE R = a Ao 5™

(Young-Seok Yoon * II-Heung Choi -

Sang-Yoon Lee - Dong-Hwan Hwang -

Sang Jeong Lee - Jang Soo Park)

Abstract — The relay measures the frequency of the power system in order to detect faults and separate them from
the system. Many estimation algorithms for the relay have been proposed to accurately measure the frequency. This
paper proposes a new frequency measurement method using the digital phase locked-loop(DPLL) for the relay of the
power system. The proposed method is configured with a DPLL scheme and verified through computer simulations and
experimental tests. In order to cope with noises in the power system, filters are included in the input signal processing
part and the frequency comparator. MATLAB is used for computer simulations and an experimental setup with a CPU
and an FPGA(Field Programmable Gate Array) is constructed. The loop filter of the DPLL is run in the CPU software
to adjust parameters and others are in the FPGA. Experimental tests are performed for a function generator and the
power system. Results show that the proposed method is appropriate to the frequency measurement for the relay.
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