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A distance protection method for AC transmission lines based on substation area
information in HVDC convertor station

WANG Zengchao' 2, ZHENG Junchao®, ZENG Genghui' 2, LIU Wei" % LI Yiquan" 2, WANG Yuxue" %, WEN Minghao®
(1. Power Dispatching Control Center, Guangdong Power Grid Limited Liability Company, Guangzhou 510600, China;
2. Key Laboratory of RTDS Relay Protection Simulation, Guangdong Power Grid Limited Liability Company,
Guangzhou 510600, China; 3. Huazhong University of Science and Technology, Wuhan 430072, China)

Abstract: In order to solve the problem that the traditional distance protection for AC transmission lines is influenced by
commutation failure, a novel distance protection based on substation area information sharing is proposed in this paper.
The distance protection can detect the fault position correctly when commutation failure do not occur. Thus, to avoid the
influence of commutation failure, the distance protection can be blocked when the commutation failure is detected. The
current at inverter DC side is approximately equal to the current at AC side when the inverter commutates normally, and
the DC current will be larger than the AC current when commutation failure occurs, which can be used to recognize the
commutation failure. Based on the detection and sharing of commutation failure information, the traditional distance
protection can be improved. A HVDC system model is built in PSCAD/EMTDC simulation environment to test the
performance of the improved method. Simulation results show that the novel method can detect the internal and external
faults correctly when different types of faults occur, avoiding the influence of commutation failure.
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Fig. 1 Equivalent circuit of the interconnected AC/DC system

Wl 1 PR, T AR RS L REL FU AR AR
A Sk A IR 22, SO T S LR LA g Y,
BRI, BRG] DIEE RO 2 R LR uy $557H
(PSR dgceqs Ze AN M ACTLBEER FIEFE AT
TIEB AR I Zyo Zo M Zok 53 MR A M
(R Al VA el = VA Wl L1 N S N 1 5 7 1 2
JPPBT. CAAZIRA 2RI F ol R AR sAf e b i i
15 B MR R AR AT R — AN ) 0 R R
un(t)~ W FELG () EA T8 EL I A 48

uy (1) = z U, sin(e;t + @)

@, =0

iy () = z I, sin(w,t + ¢,)

A U BT g 23501 A RS T8 73 1 (R MR AELRATAS 5
T o 73 501 A PR IBE 73 1 (R WRAELRAASE o R B i
IRER e, Ik AN o (1 HE
HLAH R IR 2 2 LU R K R .
U(@) =1z, (@) (@) +
k(w,)-31,(0)]+ U, (@,)
Kb Uy(w,) B, (@,) 50009 B e 35 0
MR BT U, (0,) HHEE S 1 (0,) N
TP [ e, HPTRPAME R k(o) h
k(@) =2y, (@,) = 2, (@,)]/32, () 3)
A 2y (o) WPLLIERFPEPT: zo(w) h HA 227 FH
ﬁo Hﬂﬂ(z)ﬂfﬂ ’ Hﬂﬂ: Zlk(a)k)ﬂ] ZOk(COk)EGﬁE’ Fﬁ
JEAHE AT RA AR R R R, Tt — N A
B oo FHOCIR R E . 1X 3 30EE B AR bl A1
W P s PR S P v SRR S R RS 5 AR I oo AT
%, PGk o s R 2 . SR IR A
A5 EoE— FIRUR SRR, HAR T LSS AR
POEEE, AR JCEESE A IERR AR B IR R I o i
B b s FL RS 5 B S ORI RS G i, G
SRRV SRR T AUAH B b A 35 R (R R R i
GyiEe HHTSCAHT TN, IR I T T
(10 B B R A 3 AR RS

(D

@)



T, %

ST I E SRS B A BB R i - 103 -

SCHR[ISIAIH Prony B354 T A K A= e AH J K
I R B P AR SR B PR A LRV e 75, AT
RIFINIAE 1R 2 Proe S ai Rk s
AR EAFA RGO, R IR A 5 AL A
oy e, B RE R DU T, AR
R MRS RO AR, HIRAE S ER T
TH A, SHBKKARRE KSR . 48
SCOPMTRI R R RAE A RGN, i AL
A LLSE e PR UG i, D T O
VR B OR A AT A MERG MO SR I T 5 Tk
AR RIS, T BORAR B ) R KA A
BET AU P ) B S DR 32 BB RIS o

R 1 REEMBRYFHIERRIERD 2
Table 1 Harmonic components of fault current when the

commutation failure doesn’t occur
FLAL IR IR E /KA
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40 1.09 2.02 0.71 0.016 0.035 0.39
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Table 2 Harmonic components of fault current when
the commutation failure occurs

LU /KA

t/ms
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40 1.03 0.36 3.49 0.45 0.8 0.42
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Fig. 2 Flow chart of distance protection for AC line based on

the commutation failure information detection
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Fig. 3 Structure of 12 pulse converter at the inverter side
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Fig. 4 Structure of HVDC transmission system
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Fig. 5 Model of AC transmission system at the inverter side
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