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Application of back-up switching equipments with the new function of closing or
opening loops in 110 kV inner-bridge-connected substations

LIANG Chen, GONG Yuan
(State Grid Power Electric Research Institution, Nanjing 210003, China)

Abstract: With the development of technology, the quality, continuity and reliability of the power supply are required higher.
Buck-up switching equipments have been widely applied to meet this demand of customers. The inner-bridge connection has been
widely used in substations, with the advantage of simple equipment and flexible operating modes. In this paper, the main operation
modes in 110kV inner-bridge-connected substation are analyzed. The operating principle of the back-up switching equipments are
described in the situation of protection actions of the main transformers or in switchgear accidents. In addition, the new function of
the operation of closing or opening of the loop in distribution network is added to the back-up switching equipments, which provides

a new method to solve corresponding problems.
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Fig.1 Main connection of substation
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Fig.2 Logic diagram of back-up switching equipments for line 2

FEFEUTREEESH:

1) E#1 ETHEBTF 711 T, & BHH
B 711 FFRBEAIBEEIR R, & BH#ALEF).

2) 711DL #1 700DL kit & BB HEEAS
B3,
2.2 MGHRIEBIRIEE ST
221 {BEH G 1D

#1#ERIELT, H#H2HELEH.

&M 110kv I BHI&{HEE, 711DL &
£, 712DL 4347, 700DL &47, 3£k 1 EWRH
A, GHHE.

& 712DL &4, #2 MM, #£
FR 1 EREBH, Fk711DL, FBk700DL, L E
E— &R .

JBa%&MF 1: 110kV [ 86K, [T8EERK, 10kV
I %K, 10 kVIIREEE, #2 #REE (R
FEEHIFHEN) #1 FELHEE, SR 711DL,
4 712DL. RIZEXH I FF Bk i) 5 B4 (il ok e B A1)
BRI Mk | BXEMER T EEREF.

Bah&ME 2: 110kV I LK, IBERE, 10kV
[ BEE, 0kVIIREE, #2H#HEEE (R
FEHSHIFRNO#1 TTHEE, #2 TELHEE,
X% 700DL BbALJ5, & 712DL. B4 #1 FERE
MRERT, #1 ERFEFSIEBIF 1 #LLFFH 700
BEAXER T, £AHRBaE& Ex2 HR, FH2
BEBFBIEFEBITHH,

- jaBhg& 3: 110kV I 85 E, I 8XKE, 10kV
NRBEE, #2H#EEE REBREEEHIFZHRN)
#2 TR LHEE, F3F 700DL Bfrj5, & 712DL.
BR7E 700 thFF < mBkp B T, & B EshE& L #2
Wk, WEXEBRSFIET.

222 SBEH (FX2)

H2 BERIEIT, #1#HLRER.

FEHE&M: 110kv I BRI &HE, 711DL Bk
£, 712DL &4, 700DL 447, #&H R 2 BRI
A, THHE.

& M: 7TUIDL &40, #1 X3HkE, #e
H 2 ERBH, F3k712DL, F#700DL, Ll E
E— & R .

A& 1: 110kV I KK, I&#EKE, 10kV
[ BXE, 1I0kVIIREE, #1#HEHE (BEK
FEEHFZEHRAN) #2 ETTHE, 2EMBE
712DL, & 711DL. BPZEXTF B R S B4 %
HEE AWM EFF LMB G ERENEATHER
Bl

Bah&M 2: 110kV I 81K, I8EE, 10kV
[ BEE, I8LE, #1 $HB85E (BEREE
BHIFHERN) #2 EXHHME, #1 EBTLHME, X
2| 700DL Bkf7/5, & 711DL. B4 #2 FTREM
REES, #2 EBRPIEBIF#2 HRFFHXM 700
BHRELT, 2E8E3ELE#1 #g, F#1
BERIEFEBITHE,

Bah%&M3: 110kV I BEE, IRFE, 10kV



-120- eHEARY EEMN

[ BEEE, #1B%HE (REREERBHIFHRN
#1 FBLHME, K3 700DL Bkfrf5, 4 711DL.,
BI7E 700 Br X BkitE R T, £ BREB S L#1
ek, HEBERIFIET.

223 & CFR 3, 4

FE &M 110kV I I 8FE, 71IDL &
fi, 712DL &7, 700DL 4347, HF&#05 RERR
A, THHE.

TR &AM 700DL &4, 110kV I 8111 &E[F
NEE, #1 XA, #2 ETHE, FHRER
iBH, F¥711DL, FBk712DL, LA EAFE—F4EH
A& BRI, :

BEh&F 1: 110kv I BEE, I 8FHE, 10k
I B CE, £Ertdk 711DL, & 700DL.

B 2: 110kV I B, [#ERE, 10kV
N8EE, fEERBk 712DL, & 700DL.

FREZEEREEBELAE L ARBENER
UL R R EAT T o, DAERBE R 1 b

(1) HEEEEEBNFFERTIAGLE 1 FXE
PLIX—JE &M, BN AU GBI S B 1
SEMEAREE, £#1 FTREBIF#E 1 6
H#BRAREY, XEBSHISWERPER.
BRI 7E # 1 EREPFEBLFT 700 FRBEHRAB L
2, W#2 LA LLUEEIELT.

() A BEALEBIFRMBEIFN, EHLHF
SRR TF AU P Bk 1) = A 1 v far B A % B3
B, AXHHEREERRRTIX—RE, B&
T & BT SEME A A E A SR .
2.3 AINBES T

¥BHXEEIAHFNER: 711 FREN,
712 FFRAAL, 700 FREM, MHBEHRHE AL, T
H AR AVF, SRIMER, %3k 711DL %, &%
Bk 712DL F¥3%, i%EBk 700DL HX.

REXBTEEREMEN: SHHHEL 1 E
W, AL 2 R, SRAFER.
2.3.1 B AR

MR F N EREIT B & IR
AZ.
UFAEE=ZMEITHA TR S B S
=2

(1) BITAHR 1= T11 FFRERL, 712 FFRAL,
700 FFoe&4hr, BR#1 3hgk E 4.

BRI 1. BB 711 FFR. '

[. IRBEEH—>T12DL 00 —283E L T
—3%EBk 711DL—4 712DL—3k 711DL CEEHEHER)

. I8BBREER—-T12DL 47 —28 L TR

—~i%&Bk 711DL—4& 712DL—Bk 711DL— I . 1 )%
B ot i —& T11DL. Bk 7T12DL—- & FF LM (R
EReIEY)

AR 2: Bk 700 FFk.

. IR EEFE—TI2DL 40— 283E 8 ik
—i%&#k 700DL—& 712DL—Bk 700DL CE#IEM)

. ISBEFER—~T712DL 4>fr—264 28 T
—3%&#k 700DL—~ & 712DL—Bk 700DL— [ #HE. 1I
KR 28 THi—~& T00DL. Bk 712DL—&FF
KW (REYI#D

(2) BT AR 2: 711 FFRGAL, 712 FREH,
700 FrREfL, BU#2 R4t

EREER 1 Bk 712 FFK. AR 2. 2Bk 700
Fx. BEREBITHA I AERRE.

(3) BATH R 3: 711 FFRELL, 712 FRAENL,
700 FFR44L, BOSFIELT .

AR 1 BT K

I . I8 EEH—~T700DL 4347 BTk —~EBk
711DL—4 700DL—Bk 711DL (IEF M)

[. I8 EER—~T700DL 4347 B —~ 1Bk
711DL—-& 700DL—k 711DL— [ 8K K H. 700DL 6
. MIRAHE—~4 711DL. Bk 700DL—&F LM (K
ER7IES)

BRI 2. &k 712 FFR.

[ . 1B EIE# —~700DL 447 AR —~ 6Bk
712DL—~4 700DL—Bk 712DL (IEHTEA)

[. HBHEIER—~700DL 4 B —~ikBk
712DL—-& 700DL— %k 712DL— Il ££ & H 700DL &
#i. | FHE—~4 712DL. Bk 700DL~&FF KM ()
ORZIE: D)

23.2 L5 &R

THRENIEFENERSITRE T SRR

ZEREBERGRET 5 BB, B0 ik
Bk 711 FFk, BEE L &Rk 712 FFok, B2 A%
Bk 700 FF%, B3 AL EBRBER, BiF4 A5
BRI SRR .

PATIR S G BFERETE SRR ETEM
], REEpEErPITHEN BT .

3 HHEKEIRERYALE

3.1 WT&BRBEHTAOME

20 R B AR KB B TR I % B B E N
WM. HBRNBIAESRBLLEHRE,
HAEI =4 PT Wik ABKZORBBELER R, &
MR (TEE), HRELBRBIRE. B R E



R E% MnEERIHENESRE 110kV AR ERET M TN -121-

HEZFEZEENEWN. B TER T ATHEK,
M EERRHEHEBER, FHRXNMIMENTFREE
B iR A, B IE BB AU R AT RE A AN BIX
AMIHE, XPEERAE =M PT BN & ERBMSR
. AFRFIAT 10kV BHEBEENEBRE
AR BN R CH) 110 kV BHE T E B HH RN
10kV BERIEE), ZHINRE Tl FHlFRR . X
BERTUE B REBE=H PT W& 88B3)
BHENEW.
3.2 XFEERNFEFANLE
AXNAREBREEIRAFAF R
MM ERES, FXFHASES, FTEHREANE
5, ARFETFANGES. BiSHNALERS SRR
AL BB FFRFBABE S —&H SK
EFMFBFHEM S 5IABE AP REEENTF
BREZNS BB, MUBMFIRN, FHES)
ke 3% 18 3, K PH-A (R BE R B A B 8] — B
LB XE, H A A RE S S A AR
B EEAER, BT RFEUNEEEHEN
BEGMSHHERBRESH, PEBEGSRNEEER
— BRTRI B AL B I Bk e, BRI e SRR
B R ch il B B s o 55 B OUH 29 T TR
BNEHEEE, 430ms £A, MERARE
BEPFESHNEENEREARY, BGEHFHE
BESHAITIRES FAEAHE, BEXRINEEE
PEEREKERITRENEEKENES: X
RENUGES RIFIES KU EEXTRHES,
BENzE S, FFRBEFSBEVIRE EB AR
B, ZHABE S AHIRE, FFLLZESHERED
ALK F R BEE S RN 5L, E4EBRE
#ERMEEZHEE, FHEFHANAMNES.
WMRASES R ERE T UERPRENSEER
Fr R T2

4 LHRIE

FXRHE B TEHE, WL TIrREAREE
HTEEBATTANEARERRNEE, BR7
EUHEKTTEN. ZEEEERCEET X
R, EEITERT, &aRRERIE, R

THMKZETRME. £ a8REETENE
PR B R A I AR R IE T R T BRI H#B1E
W, CAFMUMXEIUER.

S 3wk

(1] e, BRELSy, X, RAAHELT B ftET
FHFRDLBET RN, 2007, 35 (4) .

LIU Feng, CHEN Guo-li, LI Jie. Study on Power Supply
Reliability Improvement of Inner-bridge-connected
Substation[J]. Shaanxi Electric, 2007,35(4).

(2] FE¥, wfhm, Bius, & R4/ 5REas
BARENA: 539-540.

TANG Tao, ZHU Wei-nan, YANG Yi-song, et al
Roboticized Technology and Application of Power Plant
or Transformer Substation: 539-540.

(3] ME®, LH. FMENIRSTHERKENEX S

A RAERE W R X R(I). B iRk%, 2008, 9 (1):
65-68.
YING Xia-xi, JI Liang. Effects and Countermeasures of
Changzhou Power Gird Districting Operation on
Interregional Closed and Open Loop Operation for
Distribution Network[J]. Electric Equipment,
2008,9(1):65-68.

(4] EHABRERERBEFFERSNACGEZROM).
JEx: RS HRE, 2001
WANG Wei-jian. Protection Relay Theory of Electrical
Main Equipment and Its Application (Second Edition)
[M]. Beijing: China Electric Power Press, 2001.

(5] B4, RES, FKIE. BEFRE PT HR5IE&E#H

AEBRSERBTF S0k0]. k428, 2008, 36 (2):
79-81.
MA Li, SONG Ting-hui, KU Yong-heng. Research and
Improvement Measures to Prevent the Automatic
Back-up Power Supply Device Incorrect Operation
Inducted by Busbar PT-breaking[J]. Relay, 2008,36(2):
79-81.

Wi HM: 2008-07-29
EHEMN:
R OE(1982-), B, A&, HEIEN, NELHE

Yok B4R T4E; E-mail: cxdwlc@foxmail.com
o 76 (1978-), B, AM, BMBEIEN, NELHZ
Gk bR THE,



