Vol.38 No.10
May 16, 2010

BN T B B i R E SR IFRERF IS 4R

RO, T MW, FiEE, REZ

(eHmIRFOAFR, K M 510640)

$38% H10M
2010E5 H 16 H

N EREY D EH

Power System Protection and Control

BE: ATARARARAUETHAARRAAFAKES T WAL AN, 558 LIRABEAIRSE THr @ &35 00 £ shkIr i fE
DEAEARBSTAEGIEFRRIT T 0. AR E—T LT AR RGEECR R Z SR S1E8 R0k, L3
NEIIEZH AR E P A FE; AT PSCAD/EMIDC 6945 A BoiE b ik 3836 4 69 SE A 1,
K RAREZBEEN; wAEHRY; ALK, RHHE

Performance of current differential protection for transmission lines in HVDC/AC interconnected system

ZHANG Pu, WANG Gang, LI Hai-feng, ZHU Ge-lan
(South China University of Technology, Guangzhou 510640, China)

Abstract: Based on the characteristics of equivalent DC-system power-frequency current variants under different fault conditions
of AC system, the influence of HVDC system on the performance of two differential current relays using fault current and fault
component current for transmission lines is analyzed respectively in the paper. It shows that the infeed of HVDC system can make
the sensitivity of current differential relay lower under certain conditions, and the impact on fault component current differential relay
is more serious. Extensive simulations using PSCAD/EMTDC testify the conclusion’s correctness.

This work is supported by National Key Project of Scientific and Technical Supporting Programs Funded by Ministry of Science &
Technology of China (No. 2006BAA02A30), National Natural Science Foundation of China (No. 50977032), the Crucial Field and Key
Breakthrough Project in “Guangdong-Hongkong” (No. 2009498B3201), and the Fundamental Research Funds for the Central
Universities(N0.2009ZM0080).

Key words: AC/DC interconnected system; current differential relay; commutation failure; sensitivity

HESRE: TM77  SCHERFRIRGES: A WEMS:  1674-3415(2010)10-0001-05
0 3= DUAT &0 BN IR 1A AR 37 80 A
[=]

PERIBIFFT AR A ELR R G O AL GEAS TR

FEAZE PR A, T HR AR SN Ty
P, AU R P Al R T RE ™ A B AT U L Y
IBATIAEE T AN AL, 0 52 A T 2R G i 5 |
KM LR AR GEHAT R, A3 LR R S SR AL
WU, BHPT. DhREFRR SRR, M
AT R GEMRRAAE R AR o IR 2 BAT AL
ORGP IBIAEAT 3 B, ™ H I R 3 AT O
P EREE . BEE LRI R IR, S AT
WZEBH IR CAF i BB 1) BRG] T ) 2
Mo I, AEERBIAIEL T, A e H 2k v
TZEBOR A BB RS PRt DR AT LU TR L 1Y 14 22
RREBAT BAT R E X,

HEEWME: “+—&” BERAFITREXRD “HHAe
MR AL R L 7" RA 30(2006BAA02A30); EIRK A

(s Cl, i H R 22 (2 S A e A
FErf, RGBSR A RARY S0 SOk
[4-5 1) FH FEUREG ST 250 B 14 J 1l L 2R e # AH R
X AZ FARY () 5 W 1) AT T e M o Mrs SCek
[6-8 WU Job 5 37 T A A et BH AR A A T 43 B T L
TR GEATAH IO T ATAR Ak &5 ) PR3 5

AR SCAE AN R A 3t M B A7 0 B 19 LI R 4055
e oyt F R AR S AT I i b, S5
i PR % PR 22 B DR () I 4 A AR A
SRR AL N E BN IR T i e R i I
R IR R AT T 2081, 2T PSCAD/
EMTDC 1) 4)j B3GR B /0T ) IE A P o

1 BREMFRPHTE

K VR 2 B P VAL 2 Bl DR AE S B B T R O T B R
FEAI RN PR AN RSl T3 R AR AT e E Y
ORI o 1T L T 5 e 4 HL g 22 s DR 37 A L B i e

ARAFEARE (50977032); LB X4EHUREEZHAAR
(2009498B3201 ); ¥ sk ZHA AL AFAF L 4% (2009ZM0080)



0. LY R

BH AR O0 T ARABUEAS AL AR, A e 73 v
WSKBL R ZE SN RS DL, BRI B I R 2
B4k L A A b o) 22 B NI A B 2 B S 4

FCRARMI AT RE A -

%>KL

o 1 =i B AR, 1 <[ -1 HENR, i,
ML R P R K ISR e NBIE
i
. Al > K,AI
E&Bﬁﬁj\% {Ald > A]Thre (2)
Hrpre o ar, =‘MM +MN‘ HBhEE, Al Z‘MM _MN‘ g il
B, A, H AL RS PIE > FH K A
Z‘jj/%ﬁ, Aly,, j’ﬂZJJ’T/E I‘jﬁ]l],}‘.o

2 ERARFMIBRMESFIES

LI A A R A ik R ) LR R G R
(AR AR AR A 0 B K FEL Y 22 ) R 5 Wi 1) B
fE. BT HMBARME ST AN E A, WMk
e I H I, ASCRIH PSCAD/EMTDC HL
T8 250 B 7 943 W LR AR G0 I A5 FL i AR A s
o

JLF CIGRE ) HVDC FrUERRL N0 AR (A8 3
RELEMBEINT, B RGO ANAZI R G S5 H AL
WG DLREATIE T . N T 28 S AN R 250 1) 32 0 A Ui 32
GEOL, TR, X2 R AT T e
MG BITEIR IR R RIS S HA RN, &
T B2 AT UL FR G0 ) LI A

Kl 1 N2 ERSSCR=5, WAMMATHitF K
4= AB WIAHRLERI, B RGN (& ICThHME
BEE) NSRS R 2 1 L AR A B
P EA TS, 20 0s, | T TARE 2 ECR
FHAB A, L 20 ms J5 A4 A3
KR AR, TRAE AR TR 12 MR 2 B L U 1
TP AE LUAEL AR A O, AR, 28 A U 2 DA it 2
& HUEARN N S5 I AR AR B, SoHR
TG I RGN IETT . ZOCHR[6] 7328,
{1 B 2 18 T DU AN [R5 AH 2R UG O 45 AH 2
FIFUIRZS . B R 4™ 2 A 2 I RN ™
AR, I YE BRI 165 QL 120 Q. 30 Q.
5Q, R vEFRZg (1) ~ (4),

FHE 1 AT, AN (R 9 AR Ol T 5 R 1 B
A RICANIR], Bl 2107 AR 1) LU R 48 S5 FL U
ARAAAT PP AN o s St P e 1 e A o s F L
PR DTSN, AR R T R R . b
Ab, kP BHE N, SRS OUT B BT R S5

EHRRIAR CEZZRAK, withd (3) F (4.

1.5 .
0
= gt
sl
b
= 05
%
180 t/ms
4 3)
S
2 90 ~2
=
= o
o . .
0 20 40 60 80

t/ms

Bl ERFAFEEMFELESBRR
Fig.1 Equivalent power-frequency current variation of HVDC
system under different commutation failure
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