E355F 18
2015 % 1 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.35 No.1
Jan. 2015

JETATMS A

USRI USRI ES

L ¥ LFR,E 4R, EET
(b AKE HRBLAZADEELLLE LT 102206)

WE, SBRPTHREREA ST AR —HATHREE 55 Re8E&RF 5%, RBHA
B AR D A B L LB AR FE-TEEROE SAMMRAROE 3 EARTESE RBES
SRETHRBEMGHER L R TEAS RGN EFE . SHREANLAKEL I RP BN BT TR
BT & K2 0 a9 thifl fed TRk 18 B %, RRE BN ERI ML REN EH LM
kT HRGUERES R DR RRW M A AR ET & PR G SR MERE TERS,
L@, BUBRY, ARIE, $HK, BBRY, KEIH, BERP

FESES. T™M 77 X ERERIRAS. A

0 518§

75 H, 3t A% G DR AP (S RE AR HUA b 54 (1) B 2R 7R
15 5L, X3 AR 3 JC v () B o Jovt i 5P o 2l M
FARCE , HLEUIN S G 1l A2 52 4% v 0 X O 47 B2 1 A
fey BRI Rl BEE TP T A SR B Wt
A BRBCA U A B IS B R B B R R T g
B 5 0l S R 7 % IR H, 0 2 42 RS ds AT B A E
56l

LA, ol 3l P 4 2 B v SR o0 A X 2 Foy
Z AR h A R R P R B AP R A
T ARG, E BT E DA, SCER10]0 22 i
w2 E WA R IEAT T AR R E S T 2
T2 A EOTAR R B TR R 32
T AT AR R IO T 5 Gk (11 )48
PR Tl T R T 1) £ A A Rl e E o B
HFH ol N 2% T 09 05 1) 45 RS AT DL e 3 b G

W fs HE.2014-01-18 ;18 B HH1:2014-11-13

ELWMB . .BRE S4B TLET X (973 3 %))F B (2012-
CB215200); B % 8 AA A48 B (51277193); F R &4
SR F B AL S R KA KB R B (20142ZD02) ; 2 H B
FEIBARASRIHALTIHAB (FH3EE[2011]1139);
PEVALEF A ) FEAEA A B (BIF[2012465F );
Rl WA F 8RB (PDT1-13-031); 74 & KA F K%
£ B R B (E2012502034) ; 46 7 A3 3 2 L % (Z141-
101001814012); b7 W4k & A L #4+ %1 (2013B009005000-
001); BEAKFT AL THRA (141057)

Project supported by the National Basic Research Program of
China (973 Program) (2012CB215200) , the National Natural
Science Foundation of China(51277193),the Fundamental Re-
search Funds for the Central Universities (2014Z27ZD02) ,the
Scientific Research Foundation for the Returned Overseas
Chinese Scholars of State Education Ministry ([2011]1139),
the Electric Power Youth Science and Technology Creativity
Foundation of CSEE([2012]46),Program of State Grid Cor-
poration of China (PD71-13-031),Hebei Natural Science Foun-
dation (E2012502034),Bejing Support Program for Science and
Technology Nova (Z141101001814012) , Support Program for
the Excellent Talents in Beijing City (2013B009005000001)
and the Fund of Fok Ying Tung Education Foundation
(141057)

DOI: 10.16081/j.issn.1006-6047.2015.01.015

F 07 1A BV M e MR R B 48 OC R | A0 DR e e
A E By T (113 i W B ARl S X 0 B W]
A BELR, SCHR 1579 T TEC61850 brif , $2 4 T —Fh
T Z Agent B sBELR AR P (1 J5UHR K 2540 I %
T HARSE IR B R T %8 SCmk [ 16] el it T 3 ae AR
ot T REEZR 2= s b a8 Oy 3 B R ZR R A LI
T R R BT — T B sh R PR T R
ZE BRI AT S R R Bt |

AR S B AR SR PO R AR IR 2 (F
B, DAl i 2 T 6 R A T ORI AE S VE R (]
EWELA R JF e s AR s B A AT S S
F b, AR SCRBUE Pl skt R T —F T A
WRAE & Z o KB SR AP I 58 L O R oe M T
A LR B IR S e LT 3 KA R
LB IX | AR YR A3 X AT BE H B e 5 0 1 AT 00
B, Bt T B2 X SR T 58 5 2 i 3l [l & A ik
f H RPN SHPERT it 3 A BRAC B4 X Z [H] 1
DI RTC A, 18 $F P M P B B AR S PR AR EL
TR 22 ) A3 AT 5 R B % A RO GE T R IR
JETCIE R G R e | il e T AL S o Be=UUs A& IR B
MEATE A HL 3/ HE A 55 () 1 ff B i 58 5 TS0

1 wWmiEsX

D) e 760 70 sy R A 408 1 4 2k s oh 1) DL IR 1, A R
5 = H R A 53 5 220 KV 110 kV .35 KV 5 35 14
15."?32%7 M03\M04\M07\M08\M11\M]Z,ﬁﬁéf% L]_L8 5
AR A1 78 L 3 7% 42 5 Load, — Load s M SF{E T 1] ; G, —Gy
R HLR By —Bas A WG AR L 4% BEAE H 380 R
INULT 3B R BN IX LSRG X R -
ARG X 2ot R E G X, RAE 1 Rk Uk
A 45 X 3 5] 43 T

a. Ml AT — Wi 248 20— X & 3
KAWL S X E 2 KU ETofF, Bk -4 %
Al A DX AL FEAS ol 2 SAH (A S B2 gk i 1, 19



® ® 0 8 & iR B

£35%

Load,

B ABRTEERAMENELZ TEE

Fig.1 Typical connection between substation and adjacent network
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Table 1 Numbering of protection objects and boundary
breakers in multi-component integration division
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Fig.2 Flowchart of proposed substation protection
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Fig.6 Actions of proposed scheme when main transformer
protection refuses to act and both segment
breakers are open
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Fig.7 Actions of proposed scheme when main transformer
protection refuses to act and partial segment
breakers are closed
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Fig.8 Actions of proposed scheme when main bus
protection refuses to act and both segment
breakers are open
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Fig.9 Actions of proposed scheme when main bus
protection refuses to act and both segment
breakers are closed
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Fig.10 Actions of proposed scheme when main line
protection refuses to act
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Substation backup protection scheme based on multiple
limitedly overlapped divisions
MA Jing,SHI Yuxin,MA Wei, WANG Zengping

(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China )

Abstract: Since the electrical variables of substation can be easily obtained,a substation backup protection

scheme based on multiple limitedly overlapped divisions is proposed,which divides the substation zone into

multiple integration divisions based on three types:bus-line,bus-transformer and multi-component. Operation

schemes are designed for each division according to its probable faults. When an in-zone fault occurs while

the main protection does not act properly,the fault can still be isolated selectively and quickly by the coor-

dinated actions among multiple divisions. The case analysis of an actual substation fault shows that,com-

pared to traditional multi-stage backup protection,the proposed simple scheme has shorter time-limit and

higher reliability,which effectively improves the performance of backup protections for HV and MV

components.

Key words: relay protection; limited overlapping; multi-division; substation protection; failure analysis;

backup protection
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