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Fig.2 Structure of M3C
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Fig.3 Control diagram of V/F station at
low-frequency side
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low-frequency transmission system
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Fig.6 Sequence network structure under AG fault
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Fig.7 Currents on both sides of the line
during the AG fault
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Fig.9 Currents on both sides of the line
during the BC fault
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Fig.12 Control diagram of the comparative control
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Fig.13 Currents on both sides of the line during the
AG fault (the proposed control)
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Fig.14 Currents on both sides of the line during the
AG fault (the contrastive control)
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Fig.15 Currents on both sides of the line during the
BC fault (the proposed control)
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Fig.16 Currents on both sides of the line during the
BC fault (the contrastive control)
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contrastive control under AG and BC faults

Shy B8 UE S Hp 4 ) SR AR AN TR) TR A 4 o
B TR IER N1 pws 0, TCINTHRN 0 1 T
T, X AR S s RO L ) 5w T R
B, KEMZan & 18 Uros . MKl 18(a) AT AL, 7 )2
1) 13 7 1] R P/Q i 3] V/F 3% ) i Th U1 R s 17
B T T, SCH s o SR s mT S 2 4 T AH i 22 B R4
RPE . HE 18(b) Al A, AEFEYRZEIT T T, 3C
rhos RS T A 2 SR RAUE, KIE RN
17 s 1E A DD RaE 47 TR .

FARDITIFN 1 p.u., THHIRN 0 () THT, & 5
i F Fy Fy. Fs SRR 05 BLEZ5 RO 19,

TR 19 W FL Fy X Fy. F iR A4 07 2045
ST, SCH R SR T, DX PN B A XA
KAGAFTE 3% 25 5, D U3l 2 0 Ko 1T DL IE A X
S AN, RFECIE 19 R, Fy RO 1T B
Fy R B %) 0 B A5 ST S0, XN AS [) e i 437 T



2 HEHEAR 166

4.0
3.0

1.0

100 260 360 460
I 18] /ms
(a) HHIHEA-1 pus LHTHEROLI

200 300 400 500
i) 1] /ms
(b) BIINE RO, LIHIHZE A0 TH
— AGURIRTEH]) — AGCCH ) — AGCH EL %)
— BCURIGTEH) — BCCCH &) —— BCOH Az )

B 18 ARIAT 3 FhisKIRE
AG #1 BC #ETH K&
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BC faults in different working conditions
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Influence of low-frequency transmission system control on differential
protection and optimization strategy

SHI Yangang', ZHU Haiyong', LU Liwen', LU Yi’>, QIU Defeng', LIN Yizhe'
(1. NR Electric Co., Ltd., Nanjing 211102, China; 2. State Grid Zhejiang Electric Power Co., Ltd.
Research Institute, Hangzhou 310000, China)

Abstract: As a fault occurs on lines of a two-terminal low-frequency transmission system, fault currents will be suppressed
when frequency converters adopt negative sequence current suppression strategy. Under such a circumstance, currents on both
sides of the line show weak feed and traversal characteristics, leading to poor sensitivity or even failure to operate of the
traditional phase-based line differential protection. To solve the above problem, the two-terminal low-frequency transmission
system based on modular multilevel matrix converter (M3C) topology is constructed. And the fault electrical characteristics and
phasor differential protection adaptability of single-phase grounding and two-phase short-circuit faults of low-frequency lines
are analyzed. Then, a fault control strategy is proposed to highlight fault characteristics by suppressing the positive sequence
current output of the power control station, thereby improving the braking characteristics and sensitivity of differential
protection. Finally, a real-time digital simulator (RTDS) model is built based on a low-frequency transmission project, and the
proposed control strategy is simulated and verified against typical faults. The results show that the proposed fault control
strategy can effectively solve the problem of insufficient sensitivity of phasor differential protection for low-frequency line
fault, being of well value in engineering application.

Keywords: modular multilevel matrix converter (M3C); low-frequency transmission system; positive sequence current

suppression strategy; fault characteristics of low-frequency line; low-frequency line protection; phasor differential protection
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