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Influence of Load Current on Healthy Phase-to-phase Distance Relay

LI Bin, FAN Ruiging, YU Xuan, HE Jiali
(Key Laboratory of Power System Simulation and Control of Ministry of Education (Tianjin University),
Nankai District, Tianjin 300072, China)

ABSTRACT: The distance relay of transmission line may
mal-operate due to the influence of fault transit resistance and
load current. The paper deduces measurement impedance
expressions of phase-to-phase distance relay in the case of
phase-to-phase faults. Based on the deduced expression of
measurement impedance, the paper analyzes the influence of
load current on distance relay, and then indicates that
phase-to-phase distance relay of the leading phase at the
sending end is possible to mal-operate when the transmission
line is heavily loaded and the phase-to-phase fault occurs at the
end of the transmission line, while the distance relay of the
lagging phase at the receiving side may mal-operate.
Eventually, the paper proposes the measure to improve the
distance relay. Simulation tests and real fault record verify that
the theoretical analysis and improved methods are correct and
valid.

KEY WORDS: power system; distance relay; phase-to-phase
fault; mal-operation; cosine voltage criterion
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Fig. 1 Diagram of transmission line
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Tab. 1 Performance of phase-to-phase distance relay on the sending side in the case of BC phase-to-phase fault

FEYEEETTA1(°) ZAB/QA - ZBC/Q, - ZCA/QA - Ung cosplkV  UpccosplkV — UcacosplkV
WP PIERY WS FERER WL PIERY
0 148+j54 - 5.6+j80 - —141+j79 - 478 35 478
10 114+j47 - 5.6+80 - -198+j110 - 467 2 476
20 91+j44 - 5.6+j80 - —305+j214 - 452 2 450
30 75+j42 - 5.6+j80 - —260+j700 - 435 2 210
45 56+j42 - 5.6+j80 - 328+j200 - 400 2 425
60 46+j42 - 5.6+j80 - 174+j79 - 358 2 460
75 36+j42 + 5.6+j80 - 112+j58 - 312 2 446
W A7 RN INBETk A ENE: “—7 RaRAFNE.

<2 BC tH[B) MR 5% B M BE 5 4k B R RO BN B 1B IR
Tab. 2 Performance of phase-to-phase distance relay on the receiving side in the case of BC phase-to-phase fault

o ZaslQ ZsclQ ZeAlQ
LR TT A1) Ung cosplkV  UpccosplkV — UgacosplkV
DR SERB MRS SERHR MRS SERHR
0 148+j54 - 5.6+j80 - —141+j79 - 478 35 478
10 206+j76 - 5.6+80 - —108+j66 - 476 2.0 467
20 319+j160 - 5.6+j80 - —86+j59 - 451 15 454
30 350+j600 - 5.6+j80 - —70+j55 - 230 15 436
45 —274+j265 - 5.6+j80 - ~534j52 - 402 15 403
60 —-150+j110 - 5.6+j80 - —40+j50 - 448 15 360
75 -101+j78 - 5.6+j80 - —31+j49 + 438 15 315
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