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Analysis on a maloperation of earthing crossed differential protection
owing to improper transmission line lay mode

ZHAO Shi-chun, LI Yong-jun, YAN Bao-geng, SHI Chun-sen, WANG Li-fei
(Daging Oil Field Electric Power Group, Ltd, Daqing 163453,China)

Abstract: Once, when the 110kV line of a transformer substation happened earthing short circuit, the earthing crossed differential
protection of its adjoining line maloperated. Through the analysing fault wave and investigating the real line lay mode, this paper
finds that the causation transmission line lay mode is incorrect. It analyzes the factual transmission line lay mode and does theoretic
calculation. The result shows that the zero-sequence electric current of the fault line took much effect on the non-fault line and
confirms the real reason of this maloperation.
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Fig.3 Electric current wave graphics of Tierenyi line
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Fig.4 Factual line connection
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Fig.5 Simple line connection graphics

BRI Z A REESH, NEETHRIEZEES
AR, WEKERE R AEER, TETFRES
B, AT EaRr-ERm, mkgZ
SEMAKNZFHERT, BIFFEREERFE
NZEHFFRFEEK. BEER RALEEF
BN 25.6 A, BRAFRRFFATA 194, WEZ
=X 6.6 A, KB THEERPISEME, BERTY
{E, BRBRANFLTFX.

2 FAHZETFERENITEH

KRR R, Uk 2R RESRER
HATHHE. WEAWPHAT, RitEREBSHEA
FRERNETFEARZE, BEEFT X EER
HEFRRZE, RAFIERSITENERETEMN.

LHSHWT:

BRNFZ: 1LGJ-240/7.736 km

BNZ.%: 1GJ-240/7.713 km

)3 XX Bl £k B 42 % 77 RIG B 6 B

BATKELBSE (Q/kn):

EFHM: R=0.132

EFBP: X=0.394

Eib- S S TG EERIR DR R

D, ;=3/(6*7.3824 *9.2195)> *7.3824 2 *7 =
7.363 m



http://www.cqvip.com

E 000 http://www.cqvip.com|

—RELBI T KA 5RO B R iR -75-

Tm —
35m
S pre—
B 6 R&EAK
Fig.6 Transmission line lay mode

I E12R 2 7] % F7 L PR L A Bt

Zimo=

.1

0.15+j0.9278=0.9398 ¢. 110—80 8

He: D, HEMFLREEFEK, B 1000 m; re A K

HiEERE, EX 0.05 Q/km'?.
JE RIS E Lk 2 [0 B B RS A T S -
PRHER IS 2 [ BE 4924 100 m, D,_,=100 m
Zino=3(r+j0.145log D. )=

I-H

0.15+j0.435=0.4601
Grno=71°
BN LR R ERERKEN 5.965 km, FBF
HERMEPTHEE:
Zyo1 7= (0.15+j0.9278)*5.965=0.89475+j5.5343
KANFLEEFEERBRKEN 1.74km, F
FrH BT EAE:
Zyo1 3= (0.154j0.435)*1.74=0.261+j0.7569
BN 22 1A B BRHUAVE
Z01=Zmo1 A+ Zmo1 #=1.1557+j6.2912=6.3965
¢m01=79_6°
BANRLERTNYNEBETFSHHITE
W, HEWR 1 FR:

* 1 RESH
Tab.1 Line data
KB4 TRl BT ZF
BAPLR 2.9293 9.5403 9.979
BATE 2.8843 9.4386 9.865
BB ZEZRNBFELEG: 4.962

MEREETUE S, RAFLLZAFFE
BT REN SE R EZ B AR KKES, WA
XMEROERERRE T HEN XA EERS
SERR KM B R AR, B RN SR .

D AR ZESHEAASIRHEFRRZE

FRERRL

Ke10=(Zo1-Zmo)-(Zo2-Zuo) W Zo1-Zino)+(Zo2- Zowo) =
10.045+j0.1017115.8136+j18.9789-1.7914-j9.7611=
0.011 L

Hrh: Z,0=4.962 D m0=79.6°

KAFZERALBSEAFFIRNBRERS
ZA: AL’ =0.011%(25.6+19) =0.49 A, ZZZH
RKTHRLHER.

23T X E Xk N B 228 5 HEL IR 40 A B R

METHKEATUE Y, FENELZ %

Fr BT S M N B2k 2 1 B e B R ST

AERD, HERBEMENZN, UFRENELS

I RN E 2% A7 K FE T BB BE P L b -

K=Z19/Z1mo’ =0.9398/0.4601=2.0426

WEIE AR X A 2% By K JE B e HR PP A

X, BEHKAF 22 WZFHHEPHLAUES:

5.965X+(1.74/2.0426)X=4.962 )
fi#f%: X=0.7284 Q/km

Wk LR 58N LR R R4 T 7K
T EBRMERL A : Zim =0.7284%1.74=1.2675 Q

R Z L 5% NFLR2ANEFERERKE
FRMERIA:  Zu=0.3566%1.74=0.6205 Q

2B 5 P gk Z R TR EE BN F L8H

ZFEEFE:

BARL: A Up~lonZioHoZmo-TosZmso 3)
BWANLZ: A Up=loaZao+lo1 Zmo-ToaZmzo )]
los=In1+lo2 &)
BT FE:
Io1=[(Z20-Zmo-Zm2o+Zm30)/ (Zr10-Zao-Zmzo+ Zmzo) Hoz
101:0.7514102
101+102=0.75 14[02+I()2:44.6 A
Ip=25.46 A, [=19.13 A
X HRGBMFFERA:

Al =25.46-19.13=633 A ZEHBKTHFL

22/

AT LEBFEREME

Al= AL+ ALy" =633+0.49=6.82 A ZZ&H

WK FHLBR.

T ELERGHEREERETHX, BWER

AHANFZRZBINEFERER 6.6 A, Hidih

HeER SN RESHER.

3 it

B R AT, SRERERET
F, HEAFRXELEX FEHLE, REXFFEK
(T4 % 83 @ continued on page 83)


http://www.cqvip.com

E 000 http://www.cqvip.com]

B MK ARDS SSIHLRS R R B 83
SRR | > [ETET PIBTESTRRAE R SR R T LU S 28 ARk
Yy

BIHLEITRE
STEE

R THEEHIN T
EoRRI TR

ERLE TR

He EFRE
Fig.6 Flow chart of software

3 i

AR T S EARTRIPFEEZRAR
SRRIPTT M. AT S BAE AR BV A2 A SRR
TERR S RRTUTE: 1D BEETH. BYEE
510 EMC JE e, RRERREEVEMEER
A, W MIER R F5REMHEINTER
B AEERE TAERNA SRR DR QR
B RO RERALINERBE, 48BN
SFFBREEIR ARE, MRS CPU SR DfRE; AME
FI#) CPU 3 1 5 A% HORFE . PCB 4RAT R A AR 4L
My SEFIMAEN KA, BAE S ERBIX
Wik, BFESHFREAGLR, —HFAHAK
BRI ; AL REMEBRELSHE, FI5%
ELRE 145° 8, AEHEAL: £/ CPUREET]
FREEFIET. 20 RATTH: F8ESREME
FABAFUESE, SR ERMERE . BEERN—FK
FIRIHERE, PR T IR RIER S, A —
RMERAE L 3C Z2AER AL

4 ik

ARD3 HLEHALRI 3 R A e it AR, £
2. &£y, #84. BT 5, TRt enE,
AT AT B A SEHE AT S R AR DT . ARD3 FEBhHLAR

B[EARRBEPURT =M, BREMIEHEE
Ry B0 AERABEEN T, BULBRIIN
EHER, HOEARREELAGRTE.

S 3

(1] 38, A alBTiREESNRAEEM.
Jba: PEEHARE, 2007.

REN Zhi-cheng,ZHOU Zhong. Principle of Digital
Electric Power Measurement Meter and Application
Guides[M]. Beijing: China Electric Power Press,2007.

(2] #&AR, ZFh4G, 30T PIC16F876 B H HLRIE

R R BIHLGR & (R A HOBTFL(T). 4k 2%, 2005, 33
(3): 43-46.

TONG Wei-min, LI Zhong-wei, NI Wen-li. Study of an

Intelligent Low-voltage Integrative Motor Protector

Based on PIC16F876 Single Chip[J]. Relay, 2005, (3):

43-46.

[3] #HK, REH —MHEHKESIPEE R FHBTH
Pl RERES, 2003, (3): 20-23.

TONG Wei-min, ZHAO Zhi-heng. Study of an
Integrative Motor Protector Based on Microcontroller[J].
Low Voltage Aparatus,2003, (3): 20-23.

(4] ERfh, ¥t TLEBEFPFRERPRERER
BIADIERE T RFE%IR, 2004, (4): 399-402
XIA Tian-wei, ZHENG Xiang, WANG Shi-rong.
Research of Intelligent Motor Protector and Monitor[J].
Journal of Shenyang University of Technology,
2004,(4):399-402.

W HH: 2007-08-08;
fEE T/

A K (1982-), B, A#, TEAFLHNEHEN
kit 5 & A; E-mail:ZHAOBOQY11@163.COM

A P (1968-), B, 4, TEREHERLEALY
MEBER;

HVA(1968-), B, %+, TERELHRXEADE
7,

&= A#Y: 2007-09-19

(E3#% 75 R continued from page 75)

YER, WREERER T Fr Byt R Lk B T P R R 20
HWRWIRK, WESBEMELR T F BRRY
RIEHEME. BELBRTITR, ERDHERE
FRITBRAPERENEE, BRE—. R
Fo& A A5 R A4 RRT A EREIME.

S 3k

(1] XUJTMR. ey R G sy i MD. Jb it KFIe J7 AR
#*, 1986.
LIU Wan-shun. Analysis on Faults of Electric Power
System[M]. Beijing: Hydraulic and Electric Power Press.,
1986.

[2] faimi, B4R, TERE, & B RGEHr M]. #idt.

BT R¥EHAR, 1991

HE Yang-zan, WEN Zeng-yin, WANG Fu-ying, et al.
Analysis on Electric Power System[M].Hubei: Huazhong
University of Science and Technology Press, 1991.

WS HHA: 2007-09-10: f£E A#. 2007-11-22

EHE
Ak (1971-), §, TP, AEFESSRPETETE.

# & 3+ H T4, E-mail:zhaoshch@cnpe.com.cn

AKE (1963-), B, HAITHEM, AEHORPIEST
Fe, HEit gk

BEE (1965-), B, TFMEt, HHRILF, AFH
BRPEFETRE LA,


http://www.cqvip.com

