524 96 Wl 2653-2664
2026 FE 6 A 30 H

LN ZN
High Voltage Engineering

Vol.52, No.6: 2653-2664
June 30, 2026

DOI: 10.13336/j.1003-6520.hve.20250762

Zomkl, KBRS, MEEFL 2 OR?

(1. Fieh P axsEE5 2440 2R TR LX), RKiZ 300401;

2. WHEL A O ES L 254 R T2 F(RERF), K#300072)

W . TR HOR 28 (line commutated converter, LCC)f & ELIR 22 8t KA B Bt — i i 72 A0 4
FEETEBR R B . B AH PRI, BRI LCC H4 1847 T ARIRAS T A AE H AR S TUORUS: , 5 0] g B P, Y PR ek v 5
TR G, 1O LCC Bk b A% AH I AR 10 4 AH S OB R 5 5 B SRR T R 9, 1 %60 T LCC iR
Sl P W B AR B ) () 35 A G TR B, E bt b, 25 REFE AR A 0 i P e e P 2 i DA B 45 R i 2 e g e ERL IR AR AR A
PR LCC % it sl i B 7% AR AR R il e e o0 A 7525 B80S, £ PSCAD/EMTDC /i - & E#S g 7 Bl LCC
Hm B R A BN R GRE, @A RO 7 IO R B 0 3 A0 SR F B2 43 BT (0 4 e 2 DA B i
e 2 L S0 ) 4D A R e 2 M ER RS A 12 o

KHEIR): LCC HEyivh; BAHMBL; WlEteth; #HraRm: Wos sk

Mechanism of Commutation Failure and Response Characteristics During Phase Shift Process

of LCC Rectifier Station Failure
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Abstract: When a DC fault occurs in a line commutated converter (LCC)-based HVDC system, the fault current is usu-
ally cleared by a phase-shift blocking strategy. During the phase-shifting blocking period, the rectifier-side LCC will
operate in the inverter state and there is a risk of commutation failure, which affects the fast and reliable removal of fault
current. The paper investigates the commutation failure mechanism and fault transient characteristics of LCC rectifier sta-
tions during phase-shifting. First, the commutation failure mechanism of the LCC rectifier station during this period is
analyzed. Based on the analysis above, the influences of the phase shift angle on fault characteristics and the changes in
fault current during phase switching are taken into account, and a method for analyzing fault characteristics during phase
shifting in LCC rectifier stations is proposed. Finally, a hybrid DC transmission system model with an LCC converter on
the rectifier side is constructed on the PSCAD/EMTDC simulation platform. Through simulation examples under differ-
ent phase shift conditions and fault distances, the accuracy of the theoretical analysis and the precision of the fault
characteristic analysis during phase shifting are verified.
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Fig.16 AC-side currents of high-voltage valve group, turn-off angle and fault current at different constant values of

the phase shift angle
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Fig.17 AC-side currents of high-voltage valve group, turn-off angle and fault current at different initial phase shift angles
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