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Mode-current differential protection of quadruple-circuit transmission lines on the same tower

ZHANG Qi-bing, TAI Neng-ling
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The capacitance current has a notable influence on current differential protection in the quadruple-circuit transmission lines
on the same tower. The capacitance current compensation for the current differential protection must compute in the mode by the
phase-mode transformation for convenient, and then form the protection criterion using mode-phase transformation method. The
mode current will reflect different fault types if the transformation matrices are different. Based on this principle, this paper presents
a new mode-current differential protection for quadruple-circuit transmission line. The capacitance current compensation of this
protection scheme is simple and can realize the fault phase selection of single-phase grounding. The phase selection and split-phase
action capability of the proposed protection scheme is verified by PSCAD/EMTDC simulation.
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Fig.1 Quadruple-circuit transmission lines
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Tab.1 Fault reflection of different modes
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Fig.2 Logic diagram of fault phase selection 3 500 kv FEMEL RGE
Fig.3 500 kV quadruple-circuit transmission lines system
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Tab.2 Relay operation of fault on the first circuit and out of protection area(power-angle difference 60° )

s F1 F2 F3 F4-F6

BAGR SE[E/ms HARGR SH1ERB/ms AR R SU1ER H/ms SR SHER fAl/ms
AG A 7 A 85 A 8 NF
BG B. 7 B 8.5 B 8 NF
CG C 8.5 c 10.5 c 10.5 NF
ABG T 25 T 35 T 35 NF
ACG T 6 T 5 T 6.5 NF
BCG T 35 T 6.5 T 5.5 NF
ABC T 2.5 T 35 T 35 NF
AB T 25 T 3.5 T 35 NF
AC T 35 T 45 T 45 NF
BC T 7.5 T 8.5 T 8.5 NF
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Tab.3 Relay operation of cross-country faults on F2(power-angle difference 30° )

18 34 44
HiRR ARG R S ERE)/ms GBS R SIER [A/ms HEARSS R Si1ER [B)/ms EAIE R SN ER [A)/ms
2A4AG NF A 8 NF A 8
2AB4ABG NF T 3 NF T 3
2ABC4ABC NF T 4 NF T 45
2AB4AB NF T 3 NF T 3
1A2A3AG A 9 A 9 A 9 NE
1AB2AB3ABG T 4 T 4 T 3 NF
1ABC2ABC3ABC T 45 T 45 T 45 NF
1AB2AB3AB T 4 T 4 T 3 NF
1A2A3A4AG A 9.5 A 95 A 10 A 10
IAB2AB3AB4ABG T 4 T 4 T 5 T 5
IABC2ABC3ABC4ABC T 45 T 45 T 5 T 5
IAB2AB3AB4AB T 4 T 4 T 5 T 5
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