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A survey of relay protection for high voltage dead-zone fault

WU Yu', KE Lianjin?
(1. Jiangsu Electric Power Company Maintenance Branch, Nanjing 210000, China;
2. Changzhou Power Supply Company, Changzhou 213000, China)

Abstract: There are various forms of dead-zone fault in power system, and how to remove the dead-zone fault quickly and
correctly is related to the safe and stable operation of power system. This paper introduces several common dead-zone faults
and causes of dead-zone faults. Then the deficiencies of typical dead-zone protection logic are analyzed thoroughly, including
the operation time of relay protection and the scope of fault. It summarizes a variety of dead-zone researches status, and

evaluates the advantages and disadvantages of various of relay protection schemes of dead-zone faults. Finally, based on the

existing researches, some assumptions and suggestions are put forward for further research.

Key words: high voltage power; dead-zone fault; research of dead-zone; dead-zone protection; relay protection

0 3l

[t FL P RBETRIIZ A 3K L SR i R 2%
PR EEAN W i, A ) R G ) 2 e R g 1 AT
ARAFHORRHEL, iy T AR LR E A 5 T
VR SR BB BT AR U AR D, 4 DRy o AE —
ST VG A A A e i L RE H S I IS & PR DB, 3K
B LGRR y BEIX o i 2 g s e Y AR X
Wb By g = R S ek CT 2 Wi
SEDC e BRI 455 BHEE CT Z ] (ALK i ;
FARWIEE AR S A CT Z MIKFEX ik .

2 A e A BRI e i B I AR B e
B LG0T H e i, A R R e, A
SR TR R PR B B AR, [ I e B2 H I R
AT, PIEWFFIEDC b+ B, [N 2
AR IIAE R o AN SO [ P AMIE ST e Hs LR E
DR PR R BEAT TR R A, SR TR
TRIPFEX BN, LA AR AR b BT R

LA,
55%,

1 SKIREISERIE X &E

110 kV 2 LA HE A 55 2 P i) R g5 v 19 ]l T
PR 5 A B JFUN, Yk AR AR W I 2 PR
SR B b B R R L s 1, s gk
PRARIENVE DR, PRI 110 kV &2 BA T HL s 25 4%
(1) L X — R AN AE X LR AP 1)

H T, 220 kV A8 HG— R OURELR 550 R
IR A 3, R T ik A L TR )
RAEBEX R T, L RE I R 2 B VR 5 ok gk
2k L3S (TIR) BN AE TN 21 6 21 473z Bk Xof 0] 4of g e
DIBR. £k i as 55y sl B 0ok 3/2 BB,
H T A4 R B85 TIR Zh1E TG e,
DAL AT A BEAE e kR 2% 39 n “TIR Ja sk ” &
B, [A) s o 38 st A 9 AT g . o T SeIREA CT
A T-HS, BT CT MEEA LA RIS

N e AR TT e S A RN I 9 B2 (1 A 2



* W, &

1o s FEL P BE X AR 9T 25k - 149 -

Wi, SCRR[2]5E H7E HH 2R T it 2 P N % 22 3% —41 CT,
FELEARF A 4k 188 o U i 2 9 OO i P S AR
S £ B ORI R R 22 ORI 43 P ANB Bk ], 3k G P 2
[N B R, 123 RE A kN b s () Y

X R i Ay FL P MR L 7 —4 CT, X
BRISIEEA AT T TR sevl. CT 2%, Zhiffesk
7 T JEL IR 3 I R P DX bt i 4, BRI 2
PINFERELE CT, {HiT CT £k kO ASEE,
BE BT 7 AR AR 23t AL DX R A A, el
SEE AW A T 0T, N R Ak
ARAT S o SCRR[6) N LRI A P A, kR
T AT R R FEL LR R R T LR I 1 A R
JIEFR I B AR AT X F LR, RN R AR H
TN AR AR AT i = A RSB I s, e rRR
JRARTAE e, RS e PRRN G W THI T T
Ve, AR B2 sty R,

B REAR FL S B e F AN T BB R Ay, gkl
PRI )24 AT SIS AT N R AR FELG 1R 22 AR aa AT
HA S P, (BRI BE AT R ik
T R AR P P I R B T AR AR B, ok
[LIFFT T 485 EAR H il A 25 i rL O LRSS L 7 &
DA BATAE R )0, SO AR B ERAT 4k Fo AR R 2K,
FEH TR TGO TS, [N O T vk s
(128 5 T DU A H F SR 3y M R AT S ke 2 Bk
HEIDX b R AR H T

500 kV £ % ke AR e AL X R iy, — RO
R RARYPGE D B, (R R R AR SEIX
A sh Rk R )G, Erh PB4 ERTE oL T, i
Al REE A R, OISR RAN A 8 b FF 2%
KR, JTCASCRR[13]90F 57 T A geiliid )3 8l 2k RARY
PIBR 500 KV 26 IE DX ORY T77%, e AR FR g B iy,
JRERVETE T I T o A AT (B, K
P14 P 38 R IR AT ST 5 PR L S HEL A AR A 9 i B
YR, LB A B0 A I A TR kg B X i
AR B S 1) B AS A0 7 e s, [ IS P
ZEARIF s 1% 7 VA A r A T B A A R
AAEEAG . AT PR (1) BT D B B Ay PSR % 18, 3C
BR[LATZETEA 24T T 500 kKV RS ERAE X AR 5
YRR TR B /E 125 5, $2H 500 kV ZR BP0 X R4 5)
VERE AT E TS W B AR s E I IR 77 %60 SCHR[1S]
BIAFE T PG 500 KV BRGEAEIX AR 48 # 15
FEMIAS S — B T) P DAWT % B A7 5 A A 5 A e
L RAE A BT B DX MR TR 25 A o E T IR A7
Wi ji S B ol an 215 S AR g A2 T g s kA
AR E R, X R B, AR I

Ja R AR R R, PIRAE BT B PR g7 I
4 L SR D R A AR S s PRy,
IO 24 36 HURT S A 5 RSN Ay ) B e o 2 A5 e 7 1
*AF.

I 2 FEL Y 22 R AR BT RIE R TR EESR. 500 kV
LIF R LIRS N 7 AN, HIT 0N 8 A2kl
KPR B ARG ICH] TPY kPl U fig sk
FEGE WS & BRI, JL45 F2 1 kA 500 kv kit
SEDCHRIEIN, s R ORIk R 8, g EE
T HE I (1 )5 2 DRy Bt 5 a6 ORI S 1 D Bt . 35
K B DRI HI e ) 1 LR (URN £ e DR 37 HH 2k Bl 2
JRAT S, WIIE PR 1 n] AT BRI i s Ok RAE DX s
1117 B2 R L B2 ORGP N 2R DR 7 b B e T ARl it
BRSSO, IX MBS B B W] 2R B
2 ORI ERENE A B A FEE A BIP T AN H
(U, T8 0 REL (4 ) PTAE F AE TPY itk el
RIS RT DU ST 2, A1 2 it Ry AT REZ fRp
FHE 870 A1 B A8 W it s P ) o

MARRLORIIEAH 1 e, A B REns it il
Toft B bR S (5 K ik DI R S DX e, SCRR[19]47
4T HAS— PP DI R BRI PR ik, %5
V2 5 N R ZE R S A 1 ORIE D e 00 W it 5
BeAiAE S, sRbEEEN CT A%, LS iR
() o] A7 AR I T A DT B e bie, 25 dA MR . PR
H, HAAROH IR E A G B R Al RS R AR
AT, KSR NG, e st . SOk
[20170 T H5CT 55 Witk s 0] AU SEIX i R oy N\ 31 £ it
TR, 8 CT BIE TWigdsREl, 2k
PEBE D i I 5 v i DR 7 S BT 9 00 T
it T AS O BE 7 DR AP AR 5 T i 2 6 A 42 s B8 CT
WL, B R ZE ORISR DR RE . 1205 S22
T CT ARG A Jm, (BKs CT B Witk asbFLk
Ay, EAREGIN T HasATIN ], HAR T 4e %%, P
SRR 4 CT 38417 dir, JRAME HH e A
R AP,

2 EREKHAERZRIE X kS

2.1 B&RPEERX

X TR T730, 2 CT A2 E BEEL W
M, CT 5 REBCWTIES 3 2 7] & A MR i, A EE
5T S AL P B 2 R34 TGV A Ik T ],
XA REER ARG BIEEIX o Y A2 RE A IX g i
AJ eI A AT AR s 4 2, SEUTE
W, R BB AT R ARSI R, T



-150 - ® LRGP B R

BHERCT RN A/NE , DR OR S TT LUIE AR IR
AR, M SCHR[2410 0, A5 RRIBCIT 6 45 B T 1) 1
UL N RAESEDCHRR I, o g N BRI T % 2 B 7
i B KA N R ST AT IR 26 PRI, R RESS
DR I W it s b 57 A B4 ORI By LA it DA
JRIANRE IR A S W BRI % 9IRS, 8RR 22 OR Y
WA, AT B2 N ZE AN BE PR T i S 1 D) B i
B, RIS LRI 5 | N BRI IR 2 PR A2 A0 o7
i B A Dy BEIBR T it i A IR R 2 1 3
BR[25-26 5 AL BER T e 2 P 00 73 S5 e . — 41 CT,
H P PR RHBAE D R g 3k 23T 2 4LRHEC CT
D ISENK105 9 e 3 5 RANP /S 75 AN ot 4 IRV R E A FRAN
ZEN 05 RVERAIH R 2 41 CT &A%k, 4
R ZE TP 25 BEZ ) /N 22 [R] IR B AR N, 0040 W7 o B8
DR, fEL 3 I AN BEAY U M A e i 6 4 A3 )
PER I P72, B KT SRR R R E (1
R SRR . SCER[29182 tH T — Rl REEAE X £
PR, M BREX A R AR RS 5 S N BRTT
BEEG, ZJaBHEE CT B /N5, F0pt 5K 2%
/N FE RV B U PRV 770 AL 2 1, T AN 2 AR B
A REZEBNAE B AL S 4 BT AR Mo B2k

XHFXUREX Iy BORFEARE T3, 73 BT % A B
FAT BRI % 25 AR R SCRAT H Ze W 2 (1R
e LA g o I (1 Ak B2y 5 BRI IR e 2% AN e 4
FEo XUREXU> BUSEE R ZE ORI IS TR BT E,  AS B
Wi g 0 B2 AL SR B, T 2e BRAAS B D P
AAFRI R R B, I ORA Z AT B,
MRS BAEIX R, JVE BB T SO
AU Z B Ry NI R B R CT, fEixhhi
27 3R I 5 O 20 B I Z2 S DR 9P Sl A1 I
— MRS BOLX i 24 5E AR PR B
W itk 2 b ) 67 L 0 B R A5 ) I T AR X
Bl RIRE, 0 BT RS R AN CT (fd )y 1K,
RSy BOEI RIS, 2o BR ANAS B B 2240 W e X
O D YR, R AP SN E DI BRI A REZ .
CT R IIPLRIENER T 70 B i o 1) ORI LK
ANTTEIEIS , (EMIRA_EATRR Y™K T ke el s
HARA LR
2.2 BREKBfRESSFE A SE XMl FE

BRI 78 UL DR SR 0 T 2 BB AR 1Y)
AR, AERBURHER S R BB RN I AT BORT B
JRBNIN, TS AT R 1 BT % 2 10 ) — 5Bk
gegeill, ULt RE AR REBRIBT I 255 BHEC CT(fE (%
B BN 2 1) A At ke, B ZE SRR VIR AT

RER, A3 sy K. 6T REIBE 78 FLAE X
Pt R AR R e s A B 2 AR I A LR T
g, MREZECRYRE H s e R A, U Z
RASE BREZE 47 300 ms, £ KZEELEENE 150 ms
W) P 2 50 5 AR DI BB TR G A7 B e,
SCHR[31TIA A 5 45508 BELR IEAT 7 L I PR B8F 22 R
St BE, R IR E R R D) AR
AR, AR DB I (R RS M AT ok,
TH SRR LA B A H R AR PR 4T, 45 R
T4 4k v Bl U (SHY) S BRRRE 22 1 B AAR T H
T 4t 7 R R ZE A AV B . SRR [32] K F BB
70 HLBE DX MR R REAE , B 0 T w2 g s 1 SR i
RIS AL REBR IS IR, JF IR T = Fh )
FR 78 FELAE DX MR 1)

B T REERY AR G HCE R RS, 220 kV M
DA e S5 20 (A REEEG A 3 B W 6 2 I P 2 T )
AR I R A B B ] )y R Pt FRL A A ), Sk
(341 it K EARIAUE R, 678 ORI (0 sh RS HE A
PRI AR AR B LT, T DA L R
TRy e AR, B 78 rELERAE BT LR I T FE AN
PR 2 A 22 sh R R AR T, MR AT
FHLBE DX A e i T A o B0 ) 8 R R AR D)
B, 4 A 53 P L P P B B Ko (EZ T EARATAE
A7 ARGl st e 7 T PR )RR TS AR AN I
BRHIC R R A, Y 2% e 31— BRI AR 44
TR G H s 55— 7 TR REIEG 78 FL AR 3 25 )
IEAT 7 AKX SNSRI m, B R AERSE,
UE A 3 PR R S LR )

3 TEHRMMBRBILXMIE

XA A Wk AR SE X =, — B ALk de
2 /DP R SR R e, A AE 22 DRI E X
Beio MRS S CT Z R AMBER, fRe3)
VR LR PEIX 2R B, REZE ORI IER IR AL
DB T it o, ELSRR ST ARAF A, AESEBIa AT
Hh e EAR R A DRy sl MR VIR, A ik
JRAR RS AR o SCRR (21 1A A Wit 5 9 00 2 a1
P4 CT, efINRTVEEAM LA, [R5
N AR AN RN S BT RE, e AR
BUDC R 5 5 — I BT A8 i Mo IR it 2, B I
Bpek EHURIE RS, BRI ES R, 25—k
Bt i AR 22 Bl PR 4 RS s W e 8 (01 3 20 o
GIRY T BB CT FEDC BN 4/ 1 s i

S(ENEE



1o s FEL P BE X AR 9T 25k - 151 -

SCHR[3S1MHT T 220 kV A5 K 28 S4B X i 1)
FEAE LA AR BNV E R R, A5 S RERC A X e i ) 22
PR CT Ui EAR, S H T T B )
CT HJ A BNIERk . I T e s 0] T 25 2% 457 252 1) 4 o
PRI 270 5 FE X MR 9 R4 7 6 . SCRR[36]
T A AN ZE X SRR T TR, fEL
AR5 & ORI S LA T 3G B R S X AR
PIVAEL, ARHE Th A REZEZNVE L F ) T 2 #5 ek
iy FERM CT A3 =AW S 75 kA2
BUDCHRE, 45 2 A A2 I S Sl ik 2 AR 5o

24500 KV AR A IR 28 A A2 B IX R )
B2 JE Ak AR =0 i 7 P T T B A, T
REZELRAPHIZE b — I B O M AN A S BE2R LT
(kT 28 BETT, SEUBBCE RS, 148 220 kV
) FE Y 2R I B AR A0 7 7] BB LR B &2 5
W ERI B LA, 1 A5 R R 1 R
500 kV I, d5e 2% g b3 e IR K i BB L AR 3 8
YEVIBR MR, BT AR 25 18 LB R 22 (R ek 32 A
S A T AR T A X 4, [FIRE, R
1220 kV RGN 5 18 LR TE .

Y AR W B A AT AS T B 55 T i AR A T
BIZATH, Tl RS CT MBI EEE CT
M, IXRE I AR ZE S AR i i, S
M5 CT B FAAEE CT ZMILEMY, Hizlx
W R AE M AT B Al R AR A . H TR 2
ARGREAT 5 2T BEX ARy 3 A Fh T, —
eI FH 25 B W i B ER AL 1R 0 4% T B ORY, R4 T
BEUIBR 55 e REER RN AR 51 2 2 IR PRk, AR 55
TR ARG AL, 47 5 & 11 B e A,
AIRER AR IES); R AR AH 55 WK Es CT
(8 IR 2B, Hz sk Bl i) — kel U] 22 AR 7
FIrRmlEs L, FH BRI DR 55 M RE 2 K514k
Jo N O, shyEIGE. ATEE, (EUEAFAAER IR
[l 2% 52 2%, R4 — IR (R I 5 AR i g AR (1)
R TR & CT 155 B Wi a8 w48 o8 2 ot
ETH .

4 Hit

e HL R R T E T CT B2 AN B B i
PR R HLRAE DS RS, IEAF AR LR AEIX . 2 PR
PR A IR P BATUAR AN, 2 2 R i & A= e L
PEdE ks, IS AIRA T RE SBT3 DO 5 AR
TRAP BN o AL T AR DXOR AR = AR R R B P A2 )
PR S 1) I 30 DR 7 R 5 18] S0 At [ B A7 L s A

XY, 78 110 kv RGeh i 4748 35 148 A7 — i
GRS, BRI T U, A
2 B e i G & AR HEAE X, IR 24
S I AR 5 % PR B S i AR P, S 4k,
TEAR TR0 Y o I A M i Ak 8 A3 T A Ak
R AR IR B A R, T AR R >, A
e T A PE X L,

5 HEMIEXFFFARIENSIZE

HEDX IR — PR R R, o) B el vy
Hi, MHBTENSMIFCRE, EBA—M R 6E
s HERHLDIBR LI Wk, DRI e s AT A
PRI TNLE TR A, EFH U TR FILAS
Ji A F A

1) LEMA AR H sl R R B 1IN, 6 T CT
Bt T B IR o L DR DRy SR (R AE X [l A 70
Wy, JUH R REAR s, E Bl R Y A B
PIECRY LR . FER AR oy, Oy AR
KN, s Ny i DR R B8 DX s

2) X iz AT 77 R T T S PRI i, 8
A ORIB AT 7 2R R SRS i, T A% S
R AT R R

3) WORPBCE A B ok, N % I8 R AR LTS
HU DA P R R, DR e B2 T
FEIX AR5 2 RARS B FoAth PR3P 2 R PRI B £ i

4) W7 S PR L 4L CT I, B4 YE CT
(Pvevl KRR E DS e il AR, e
Sk, WLEEBLEEAWRIRMBITIEE, EFA
G3 WA g R s CR AP S AR B e ) 6 A A 4 )
PR, SEIUAEIX W it ] H A P48 G e ) B 28 1 B
LR

5) M4 BT A CT Ae's, W LA T BAHL R 22
Bl A PRI LR E S ZE X e 1R FH A R
DUIA B Pes DIBR AL X i 1) H 1

6 4Z5iE

R PRI R AR BRI MO MR, (LB SR
BAATETEN . A SO # R IER R B AT
TR, 1RSI R R TR A K
HUSERE L, HH T 4B DI TR SOkt Iy
AELERO PRI 2 B AR 5 6 S TR B, D4R
T HUD RATER R BRI SRR, itk
AL

&% ik

(1] T, PET, RS 220 kV RPFEX i) RS



- 152 -

® LRGP B R

(2]

(3]

[4]

(5]

(6]

[7]

(8]

[9]

FeoSdk[T). 4k 2%, 2006, 34(7): 83-86.
WANG Jianxiong, LUO Zhiping,
Discussion and improvement about the question of 220 kV
protections dead-zone[J]. Relay, 2006, 34(7): 83-86.
A, R, . 220 kv S R4 B0 X ) T
BT, W RGP 5854, 2010, 38(13): 130-132.
ZHAO Baicheng, XU Weibin, QU Shaojie. Discussion
about the problem of 220 kV typical Protection dead-

LIANG Yunhua.

zone[J]. Power System Protection and Control, 2010,
38(13): 130-132.

KASZTENNY B, CARDENAS J. New phase-segregated
digital busbar protection solutions[C] // IEEE 2004
conference for Protective Relay Engineers, TEXAS,
April 1, 2004: 308-338.

IEEE guide for protective relay applications to power
system buses[S]. New York: USA, IEEE, 2009.

AR, s v R S X IR A ok 7 FE D). KL RE SRR,
2011, 29(8): 183-186.

SHAO Hua. Solution for dead zone fault of high voltage
power network[J]. Water Resources and Power, 2011,
29(8): 183-186.

TR, PV, P, SE Bk 500 kO Ok
PIEXHTTIED]. = BIEA, 2011, 39(1): 73-74.
XU Jun, SUN Zongyun, FENG Tian, et al. The protection
strategy of 500 kV TA for dead-zone[J]. Yunnan Electric
Power, 2011, 39(1): 73-74.

BB E, XA, BEW. R R R IR
RS RIP S L E K& T B RGP 5%
#ill, 2010, 38(5): 132-134.

ZHAO Manyong, SHU Shuangyan, ZHAO Youcheng.
Configuration scheme of current transformer coils used
by protections and measures against dead zone in high
voltage power system[J]. Power System Protection and
Control, 2010, 38(5): 132-134.

AL, FIoaR, RAE, 5. 500 kv ik A5 i
TS U IR S T R K 20 BT B SR D). IR
2012, 48(8): 94-98.

YANG Zhongli, NIU Yuantai, WU Zheng, et al. Analysis
on connection error in current transformer secondary circuit
of 500 kV tank circuit breaker with countermeasures[J].
High Voltage Apparatus, 2012, 48(8): 94-98.

ERC, R, PMVIEE, 2. B Ee R i 4 R R4
FEEPE AT B RGO S, 2015, 43(6):
58-66.

[10]

(11]

[12]

[13]

[14]

[15]

[16]

WANG Tongwen, XIE Min, SUN Yueqin, et al. Analysis
of reliability for relay protection systems in smart
substation[J]. Power System Protection and Control,
2015, 43(6): 58-66.

FEom, SRl [, BENSE. —Fh A Re AL B ul SR ¥t Ty
ZH AP PEXWFIT[T). thPEE )y, 2013(3): 1-3.
CHENG Qiang, XU Jianguo, FAN Liqin. Research of
protection dead zone in the typical design of a kind of
smart substation[J]. Shanxi Electric Power, 2013(3): 1-3.
JRAERE, SEANME, T, & B R i Ry FH B
SR IS TC L ) R R RS T[], O RGARA
2014, 42(7): 140-145.

ZHANG Jiankang, SU Xiaohua, HU Yong, et al. Problems
and solutions of configuration scheme of current transformer
used by protection in smart substation[J]. Power System
Protection and Control, 2014, 42(7): 140-145.

HEERE, BRAHE. 3/2 W@ 2k i IR 4P SEIX 73 BT[]
WL 77, 2007, 29(3): 54-56.
ZHENG lJianzi, CHEN Donghai.
protection's dead zone for 3/2 breaker connection[J].
Zhejiang Electric Power, 2007, 29(3): 54-56.

X2, R ) R G AR 0 R SEBL T (D).
HL 3R, 2010, 31(12): 52-54.

LIU Zhixue. The implementation strategy of high voltage

Discussion on

system protection's dead-zone[J]. Electric Technology,
2010, 31(12): 52-54.

RUL, LR, VR, 2. TF R GRE RN 500 kv
W i & 2Kk R X AR ARAL[T]. O RS A Bk,
2015, 39(2): 142-146.

YU Jiang, ZHOU Hongyang, CHEN Zhaohui, et al.
Improvement of 500 kV breaker failure and dead-zone
prevention based on requirement on stability of grid[J].
Automation of Electric Power Systems, 2015, 39(2):
142-146.

CHEN Dehui, XIA Yi, LIU Wei. Analysis and discussion
of a dead-zone protection mal operation case in Brazil[J].
Journal of Modern Power Systems and Clean Energy,
2014, 2(1): 87-91.

[ L A4 3. DL/T866—2004 LT HL /4% Al
L FL AR S S IS, bt oh B L g i
#t, 2004,

China Electricity Council. DL/T866—2004 the guide for
selection and calculation of current transformers and

voltage transformers[S]. Beijing: China Electric Power



oHO

e s FRL BB IX ORI U ZRA

- 153 -

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Press, 2004.

FEHDR, AT, R PH R e T 8 R R AR AT
[7]. A RGP S, 2015, 43(12): 117-122.
JIANG Ziqiang, LIU Jianyong. Study on Nanyang
substation of UHV circuit breaker failure protection[J].
Power System Protection and Control, 2015, 43(12):
117-122.

R, IR, A, AR IR AR L
FEMEITED]. ARG S, 2015, 43(22):
69-76.

QI Xuanwei, YIN Xianggen, LI Gan, et al. A construction
method for the simulation platform for the analysis of the
current transformer[J]. Power System Protection and
Control, 2015, 43(22): 69-76.

A, ThakEr, HOETT, 4. —FhZEK JEX LR T
). RSy 51, 2008, 36(23): 113-115.

YU Sheng, MA Jizheng, QIAN Meifang, et al. A new
method for the blind zone protection[J]. Power System
Protection and Control, 2008, 36(23): 113-115.
KASZTENNY B, CONRAD S, BEAUMONT P, et al.
Exploring the IEEE C37.234 guide for protective relay
application to power system buses[J]. IEEE Transactions
on Power Delivery, 2011, 26(2): 936- 943.

AW, RRJE, TR, S JLTRRIBCIRTES 25 b Bk XS R
TR ZERRT]. W) RGO S5, 2010, 38(22):
242-246.

LI Xin, XIONG Ju, DONG Quan, et al. Summary of
relay scheme which trips bus-tie[J].
Protection and Control, 2010, 38(22): 242-246.

R, FHRK, EEL, 55 2001 FF4H p R gk HLfR
P52 B ECEISAT S T[] B ELAR,
2002, 26(9): 58-63.

ZHOU Yulan, WANG Junyong, WANG Yuling, et al.

Operational situation and analysis of domestic protective

Power System

relaying and secure automation devices in 2001[J].
Power System Technology, 2002, 26(9): 58-63.

T, AL IR ORIPZER [ RS [T]. TR T,
2008, 28(2): 46-48.

LIU Yu, SUN Hui. Discussion on several typical protection
dead-zone[J]. Hunan Electric Power, 2008, 28(2): 46-48.
SU Haitao, HOU Qunbao, DONG Xiaoping. Impact of
abnormality of bus coupler TWJ on dead-zone protection
of bus coupler[C] // IEEE The 2th China International

Conference on Electricity Distribution, Nanjing, Sept

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

13-16, 2010: 1-3.
FERE, BILE, ARG BT 2 4URRBE R B AR
FEXARA[I]. L) S L BE %, 2006, 26(7): 95-96.
TANG Zhiguo, MAO Naihu, ZHANG Fajin. Dead-zone
protection with dual bus-bar tie current transformers[J].
Electric Power Automation Equipment, 2006, 26(7):
95-96.

KR BE AR ZEIX ) RIS [T]. 4R HLEE, 2004,
32(15): 59-61.

LIU Weiping. Discussion on the dead zone in busbar
protection[J]. Relay, 2004, 32(15): 59-61.

FEALNE, BESCR, FRRAR. BEGRARY o BEIGEIE X g bt
TREIZHIBTFT]. 4RHLE, 2006, 34(10): 12-14.

REN Lihui, FAN Wendong, CHENG Tianbao. Research
of bus-bar protection's logic on dead-zone fault of
coupler[J]. Relay, 2006, 34(10): 12-14.

“8%, WRZETC, AL, 45 220 KV REEARY R Ge B
BEo 2y BOT R MR BEIX A4 0 (3] DU ) BOR,
2013, 36(4): 59-61.

ZOU Yu, CHEN Hongyuan, LI Fanhong, et al. The
analysis of typical dead-zone fault of bus coupler and
section switch in 220 kV bus protection system[J].
Sichuan Electric Power Technology, 2013, 36(4): 59-61.
XA, 4=y, ZRRifl, . Xt AL v g REBEAE X
B T DR A ek v [ W0 R4 B Bk, 2013,
37(22): 122-124.

LIU Feng, LI Xiaofeng, QIN Limin, et al. Protection
improvement design for bus coupler dead-zone fault of
radiation grid[J]. Automation of Electric Power Systems,
2013, 37(22): 122-124.

Figi, SE, kbt BHBIT ICHE DM I B2 AR 37
FEAT A ]. (PR, 2014(6): 27-29.

BAI Rui, MA Zhenguo, ZHANG Yue. Bus protection
action analysis of bus coupler breaker's dead-zone fault[J].
Shanxi Electric Power, 2014(6): 27-29.

5270, BRLORYH ICT BHEC S IT ORGP ) 2 1 S5 ).
HL R GRS L, 2010, 38(24): 213-216.

FENG Aiyuan. Issues on the bus coupler protection of
bus protection[J]. Power System Protection and Control,
2010, 38(24): 213-216.

dRESC, R, AHIEX. o R R AE DRI T 5T
LN HI). HBJ) FBh A e, 2013, 33(6): 168-172.
ZHAN Jiewen, TAN Ling, ZU Lianxing. Research and
application of

“bus-coupler energizing dead-zone”



- 154 -

® LRGP B R

[33]

[34]

[35]

[36]

[37]

protection[J].
2013, 33(6): 168-172.

SRRTE, SRAKE, XEE. BRI TS AR B H 44T [T].
4k 4%, 2007, 35(3): 69-72.

ZHANG Taisheng, ZHANG Jiwu, LIU Haiyang. Applied

Electric Power Automation Equipment,

analysis of charge protection used by busbar connecting
breaker[J]. Relay, 2007, 35(3): 69-72.

KRB, Bah, RAME. BT BRI LN H
[J]. 4k g, 2006, 34(9): 9-12.

YU Rui, ZHI Quanzhong, SONG Xiaozhou. Research
and application of bus bar charge protection[J]. Relay,
2006, 34(9): 9-12.

WIRIE, WKW, EOK, & PRIEVIBR 220 kv AR
SEIX BRI AR B RS T R ] B ARG A B, 2014,
38(4): 115-122.

TANG Dahai, CHEN Yongming, CAO Bin, et al. Relay
protection scheme of rapid removal of 220 kV transformer
fault[J]. Automation of Electric Power Systems, 2014,
38(4): 115-122.

XUBR, FRIRKEE, ST, A AR EE P RS & DR ek
WTHI]. RS A3k, 2012, 36(21): 118-120.
LIU Feng, JING Qiufeng, KUANG Shi, et al. Improvement
design for main transformer middle-voltage side backup
protection[J].
2012, 36(21): 118-120.

JHSIHE. SHERAR 220 KV EARTFRIMBR R SEIX K77
VEBRUTT]. 4k A8, 2002, 30(7): 66-67.

Automation of Electric Power Systems,

[38]

[39]

[40]

ZHOU Limei. Discussion on eliminating the protection’s
dead-zone when by-pass circuit breaker replaces the CB
0f220 kV main transformer[J]. Relay, 2002, 30(7): 66-67.
WRE, ARIRIIM. H ) SRS PE IR i R OR3P Bl VR 43 4T [T].
VLA BN TFE, 2011, 30(4): 55-57.

CHEN Xiao, XU Jingzhou. Analysis of protection action
for typical dead-zone fault[J]. Jiangsu Electrical Engineering,
2011, 30(4)' 55-57.

AP, BRIEAE, R, & SRS R AR 8 S
FARYIEIX 43 HT[J]. L ;yEEme, 2011, 29(6): 47-50.
LIU Huping, CHEN Hengxiang, TIAN Hui, et al. Analysis
of transformer backup protection dead-zone coursed by
compound  voltage Electrical
Engineering, 2011, 29(6): 47-50.

PR, TRk, B RS ZE S RS X )
SYH[I). R, 2015, 3(9): 783-787.

HE lJiali, HE Jihong, XUE Shimin. Analysis on longitudinal
differential protection dead-zone of transformers[J].
Smart Grid, 2015, 3(9): 783-787.

locking[J].  Jiangsu

Wis B EA: 2016-03-24;

&6 B HA: 2016-06-30

EEEN:

% ®W0987-), ¥, @BfEME, mt, TEF, R

Z ) A, H) & Gk w4k 47 E-mail: hhuwrain@163.com

Aout vk, E-mail:

ATERAG (1988-), B, AL, LA, HRAFEAHAE S

kelianjin1988@126.com
(%3 RE )


mailto:kelianjin1988@126.com

	DOI: 10.7667/PSPC160411 
	高压电网死区保护研究综述 
	A survey of relay protection for high voltage dead-zone fault 
	HE Jiali, HE Jihong, XUE Shimin. Analysis on longitudinal differential protection dead-zone of transformers[J]. Smart Grid, 2015, 3(9): 783-787. 



