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Application of back-up switching equipments in 110 kV enlarged external bridge
and 10 kV single busbar with IV segments connection substation

Li Hao, HE Sheng-li, GONG Zhi-hui
(Nanjing Automation Research Institute, Nanjing 210003, China)

Abstract: Through the analysis of main operation modes in 110kV enlarged external bridge and 10kV single busbar with [V
segments, this paper presents a solution in substation by layouting two back-up switching equipments in every 110kV side and 10kV
side. 110kV back-up switching equipments consider except mutual spares in two lines, but also the logic of transformer internal faults.
Meanwhile, By acting on partial 10kV switches, it cuts down the power failure time of 10kV side largely. 10kV back-up switching
equipments consider overload among several transformers. If forecasting the transformer overload while 10kV back-up switching
equipments act, they will discharge. By this way, further failure resulted by the transformer overload after back-up switching
equipments acted can be avoided.
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faults; transformer overload; equal division load holddown
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Fig.1 Main connection of substation

2 EBRBESWN

2.1 1BZT iZi8 447
2.1.1 HFETHFA1

FEESMF: 110kV I BRI &FE, 710DL Bk
£, 730DL &47, TLHBIE.

BEh%& 1: 110 kVIIBEE, [ 8BFE, #
% 2 k. #BRE3ELERNBEF 730DL
702DL J5, &k 710DL, sLEi#1 #ee@id#1 E
AR #3 XA HH 10 kV [ BFEEZER 10 kv 111,
IVEBEZR, 10 kV 1T BRRHER IR S L Ft% B 4BZT 30
E 5 SE3..

JAEh&AF 2: 110 kV I BEE, ##4 1 LR
ZAHR/ESEBIF 701DL, 10 kV | BELKKE
ft e B 3BZT Zh1EJE S2HR..

W& #3 ETTEPEE,

212 NTETHAHA3 :

F &M 110 kv I I 8FK, 710DL,
730DL, 103DL, 203DL Bkfii, THSIE.

Jashg&fF1: 110k I BEE, TREE, #k
1 L. % B#ash/EEEFBFF 701DL 1 101DL
J&, [Ar4& . 730DL #1 103DL, SEIR#2 dekimit
#2 FAF 10 kV 2 BFF % (210DL) 4 10 kVII.
IVEXBh2k; it #3 F4H/ 10 kV 4B FF3% (110DL)
H10kv 1. MIBEE.

BA&N 2: #1 ETEFHRERLLE,
701DL #1 101DL S48k, 110kV [ B-F L, #igk

1 &ifi. & B®E3N/5FRE_L 710DL M 103DL,
SEHLH 1 HREITH#3 ELM 10 kV HBRFE
(110DL) #7 10kV I . TIBtRELk, #2 drekidid
2 FAM 10kV 4 BIJFK (210DL) # 10kVIIL IV
Bt BRER .

Bt HMAABES.
2.2 2BIT iBIESHT
22.1 WFiEiT A1

P& 110kV I BRI &#FE, 710DL &
£z, 730DL Bkfr, THBIE.

BaigtF 1 110kV I B pkK, [RHE, #4
1 Bii. % B#HE3NEEFRBBIF 710DL 1 701DL
J&, 4.k 730DL, SLEL#2 skt H2 ETMH3
FLHT 10 kV ITEEELM 10 kI VEEE,
10kV [ B BRI it B 3BZT BIE/E 53R

JaEh4 2. 110 kVIIBEE, #4 2 TR
ZBHRBEBFF 702DL, 10 kVIIBFLEHKE
fteks B 4BZT Bh1EJG 3.

P& #3 EEHBE.

222 XFEBITHA3

FEEA&M: 110 kV I BRI BHE, 710DL,
730DL, 103DL, 203DL Bkfiz, FCHEIE.

Bt 1 NOKVIIRGE, [ 8FHE, #E
2 Tt & BEBE3ELFRKNBEAF 702DL 1 102DL
J&, [EEY4 - 710DL #1 203DL, SEML#1 et
#1 FAF 10 kV 4BFFX (110DL) # 10 kV 1.
IR, @it #3 FAM 10kV 4 BIF5% (210DL)
#HI10kVIL. IVEHREE.

Jaah& 2. #2 FAEFBE LFIE, 702DL
F1102DL ©&8 7, 110kVIIBEE, #2 2 L.
ZAHBINEER-E L 730DL A1 203DL, LI #1
BRI # 1 FAF 10 kV 43 B2 (110DL)F 10kV
. IIBREEk, #2 ekt #3 45/ 10 kV Bt
FF% (210DL) #7 10kVII. IVEHHZ.

W&t HMASES.

2.3 3BZT BB 4T

At 10 kv I BAIINAAEE, 101DL #
103DL &4, 110DL Bkfz, TCHBE.

Bahg&M 1. 10 kVIBEE, IIBFHE, [,
( I{R9R4 101DL R TR, 10kV [ KK
B 7 R0 75 (T3 AWRZ 103DL BRI 2 M/ F
#3 EBHEHERMM 1.2 5. #ERB3NELEBF
101DL j5, & _F210DL, EBkFF 203DL, BE& L
110DL. SEER #3 £A5# T 10kV 4B FF3< (110DL)
W10kv I, IIBBEER, #2 FAET 10kV 2 BIF
% (210DL) # 10kVII. IVBHHER.



B¥, % & ORYAE 110KV ¥ RIFM 10kV BRIV A B RE R Rl R A -83-

W& : FBk 101DL.

Jashg&E2: 10kvV LK, 18EFE, /3
Tk, 10 kv [TERERT 1,51 75 ZHUNFH1 E
AHE BN 1.2 5. #FEHREINEAEBIT 103DL
J&, & 110DL. £ #1 AT 10 kv 494 BFF
3% (110DL) # 10 kV I . L, #2 T3&H
10kVII BeRpek, #3 EZH 10kVIVEEEZ .

B4 FBk 103DL.

2.4 4BZT iBIES

FH&M: 10 kVIIEEMIVEFEE, 102DL #
203DL &1, 210DL Bkfz, THBIE.

Bahé%&M 1: 10 kVIIREE, VEBFE, 7,
( 1, %% 102DL BIERR)D £, 10kVIIRERE
BT Z, M0 4 C ]4 8% 203DL MIEH) ZF/NTF
#3 ETHEHERM 1.2 . £EARB3NE LB
102DL 5, &.L 110DL, ¥ 103DL, &fF& L
210DL. SEBL# 1 i 10 kv 2B FF 32 (110DL)
#H10kV I . IEREREL, #3 EBEE 10kV 4 BFF
% (210DL) # 10kVII. IVEtF:%:.

et &4E: FBk 102DL.

BEh&MH 2: 10 kVIVREEE, IEFE, 1,
T, I0kVIVRERIERT 7,81 [, ZF/MF#2 £3&
BE BIH 1.2 5. % BB 35 £BIF 203DL /5,
4k 210DL. sEER#2 E&EL 10 kV HBIFX
(210DL) # 10kVII . IVERBEER, #1 FH 10kV
I BtfEER, #3 %W 10kVIIBREE.

8 &: FBk203DL.

3 FrFkIalRE YAbIE

3.1 110 kV EBEM ET X NHFEE S RILE

XFBITHRI TR I0kV & BRHBIBESITR
2, BRXN#1 T #2 2B KRAER KSR 3
EBH . ZENF VAR L ETEZFNHLER
BshVEM X2 F I IT % © L BRIF, TEEFREITH,
FERENFHER FTERERLYMER S EZHMFF
KBNS S LEMBRRE, HIRERHEERS
5, Hig[ERMAENEE R, FEZEFHNFFRE
ORI, BMAHE LK H L6, tr,
Bl EsEE S MERISERES
BFE I 03, A5 LN AR BN FF S Bk (5 B 3577,
M % B EFBN1E .
3.2 10 kV £ BIX MG LT E

W& BRE AAT AR, £ENEERES)
{E/EIRUEB Y HEE s, F TR IR E S fi ki 2
FRMEFBTY, HENERERTHRS, R

IE R FEEBIEIT . ORI R IERTH B 1817 E K
FE A B Ffer R N5 R SR R AR 1. 265 (AU B i
IR/ RPN % BEEE F TR G S HIT ffr,
R %E BRI EE TS B S, RSt
ZHE. ZEIHEFLEENRENCTE LA
ReA—3, A, DICRAAREPLGE .
321 BMEEEEEMIE, 10kV MU CT ZLLHA
YUBWEEENERZMKT ETHEBRN
1.2 f%, W& BB,
322 BEELEEEARF, 10kV il CT Z LM
H10kV —EFEBKRE, £ERELZBIN,
REREEFZWERZAEERTFRAEZTHE
K 1.2 5, KFU&BHME.
323 WEEERFEME, 10kV M CT AR
EEAEEATRE CT THEBNEE, %
REEB/AK CT ZHBRUK AR CT L2 E,
BIECKH CT ZRLHEUEA 1,8/ CT {E7E 0-1
Z 8. fEZEAE PR/ CT 22 b A ) Ea e
RiZ R R T LLIX A REAE it f A i
THEAE. BFHETETHHERZ AT RAEEEH
SEHALI 1.2 75, W& BHRE.
324 METFEREARME, 10kV Ul CT ZBLAH
HFERK LR FEEABAFEM 10 kv il CT AL
NE B AL iR AR ED ],
3.2.5 ¥5 S AR AEH
XF 10 kV & BEKEs&H 2, ITEEE
TR AHBR, MESTBEPFESHBE 2 4
FR, Hb—BH - IMHTHIWE, MAlfES
#BEHAERK. FE, RS AR, #3
FEHAEAWRNE 10kVI. I, IVEREFEHR,
ZBN VeI FE B AT AR 46 8 Bk FF 101DL (ER 102DL)
J&, H#EA L 110DL (8 210DL), #Eidw&H
BEIBEE TR, R44% 10 kV BRER )5 By
B, FRRERRET & BROINERIIE, Ak, %
WT — R A, AT LU HE 4k 57U B R/
SRR T ZER I HGE

4 ZERIF

AXRLHI& BRECE T EME BBZE,
RTTRIMFERL T EE BT AN ARER
BRRE, RE TR, 2REFR
MEZERCLERRBHATRDBELE, E/LF
HHsfTidiES, & ABUYREMSIE, RETHMN
R e AR,

(T4 %102R% continued on page 102)



-102 -

RHEAEY BEM

[16]

[17]

[18]

[19]

[20]

LIU Xiao-lei, YU Fei , LIU Xi-mei. Application of a
Neural Network to HVDC Control System[J]. Journal of
Qingdao University of Science and Technology, 2005,
26(6): 526-529.

W, X, mIE BN RN IT BIERN PID #
B BIFIFLI]. %, 2007, 8 (1): 38-40.

XU Xiu-fang, LI Xing-yuan. Research on Adaptive PID
Controller of Single Neuron for HVDC Power
Transmission[J]. Electrical Equipment, 2007, 8 (1):
38-40.

LG, X0, REBRRM B RAEEEMH AR
HIESBIETA L), ARG 3L, 2001, 25 (24): 3-6.
ZHUANG Kan-gin, LI Xing-yuan. Study of an On-line
HVDC Controller Based on Fuzzy Logic and ANN[J].
Automation of Electric Power Systems, 2001, 25(24):
3-6.

WHI5, EXE, BUR. % HAERGEEREHMN
HVDC BEHpp 2242 28 (). 4828, 2004, 32(11): 16-19.
XU Xiu-fang, LI Xing-yuan, YAN Quan, et al. HVDC
Fuzzy Neural Controller for Improving the Transient
Stability of System[J]. Relay, 2004, 32 (11): 16-19.
FLEGE, #ULEE, T, % BT Matlab EEER
LR U AR S (B 2 Y R S IR D). AR 28,
2005, 33 (23): 25-30. ‘

KONG Hui-chao, DU Hong-ji, HE Hong-bo, et al. Study
of HVDC Fuzzy Neural Converter Controller Based on
Matlab[J}. Relay, 2005, 33 (23): 25-30.

A, LB, FH5, % BT VATLAB FIBH #he
W% = Ik ELI A R RS R A AT R D). TR,
2006, 19 (4): 5-11.

DU Hong-ji, KONG Hui-chao, LI Qi-liang, et al. Study
of HVDC Fuzzy Neural Inverter Controller Based on

5-11.

Dash P K,Routray A, Mishra S. A Neural Network Based

Feedback Linearising Controller for HVDC Links[J].

Electric Power Systems Research, 1999,50: 125-132,

BR, BN, BREN. WENSENDRARERN

Wit 5EMT]. PEBPITEZEWR, 1996, 16 (6):

384-387.

GUAN Lin, CHENG Shi-jie, CHEN De-shu. Design and

Implementation of a Neural Network Based Power

System Stabilizer[J]. Proceedings of the CSEE,1996, 16
(6): 384-387.

EiRT, ERA, #k ETHSMSHEENSED

REfER(I]. BAORZ AL, 2000, 24 (15):

1-6.

TAN Zhen-yu, CHENG Shi-jie, WEI Xuan. A Neural

Network Based Adaptive Power System Stabilizer(J].

Automation of Electric Power Systems, 2000, 24(15):

1-6.

BAE,K— T, "EH, % HARHRBHARZESH

PALT]. P E ), 1999,32(1): 32-34.

ZHAO Cheng-yong, ZHANG Yi-gong, JIA Xiu-fang, et

al. Parameter Optimization for DC Transmission Control

System[J]. Electric Power, 1999, 32(1): 32-34.

[21]

[22]

(23]

[24]

YrFs B HA: 2008-04-30;
EEB T

K (1983-), B, BEHAAE, HAFAAGEL
AWMEAR. AALH EABEMSWTHEH AR, Email:
riendy @163.com

BB (1971-), &, #id, al3ds, NEFHAELAH
AR, HALNRGHREEITEEHHAR.

{&E B H#5: 2008-06-10

(E#EF 83 A

Matlab[J]. Guangdong Electric Power, 2006, 19 (4):

continued from page 83 )

S0

[1]

(2]

[3]

(4]

G, ERE, FHEIF. HRVE R BB
B, BHRZEEME, 2003, 27 (9): 86-87.
REN Zu-yi, DOU Cheng-guo, XU Hua-giao. A New
Intelligent Equipment for Automation Bus Transfer[J].
Automation of Electric Power Systems, 2003, 27 (9):
86—87.

DL/T 526- 2002 #as%& M il A SR E B &M
M]. JbBt: SPEE S HRE, 2002.

DL/T 526- 2002 General Specification for Automatic Bus
Transfer Equipment[M]. Beijing: China Electric Power
Press, 2002.

ER B REEEET 0. B RGS RS E LR
M]. dbst: FE S HAREE, 2000.

State  Electric Power Dispatching Center of
China. Compilation of Power System Relay Protection
Regulation[M]. Beijing: China Electric Power Press,
2000.

EA. BRERSABRPEESNA GETRO

M]. b PEES SR, 2001.
WANG Wei-jian. Protection Relay Theory of Electrical
Main Equipment and Its Application (Second Edition)
[M]. Beijing: China Electric Power Press, 2001.
(6] B, e, L. FHEAREREFETHN
) K UA TR HELY). 4RELEE, 2007, 35 (10): 70-71.
GU Wei-ting, LIU Xiao-bo, GU Wei-tao. Problems
Existing in Bus-bar Automatic Transfer Switch and
Measures for Improvement[J]. Relay, 2007, 35 (10):
70-71.

ii= B #: 2008-05-03;
fEHE T

& #(1982-), B, AH, BHEILF, NELHE
Yyt B4R T4E; E-mail: 1v922@163.com

1TREA] (1975-), B, AF, BB IA)F, AELHE
o4k 4RI TAE;

£EHE (1965-), B, k¥, AL HE GBS LRI T
#.

f&EI A H#E: 2008-09-02



