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Fig.1 Range of bus coupler dead zone fault with

single current transformer
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Fig.2 Range of bus coupler dead zone fault with
double current transformers
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Fig.3 Range of feeder dead zone fault under two

kinds of current transformer configuration
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Fig.4 Feeder dead zone fault occurs when circuit
breaker status is closed under two kinds of

current transformer configuration
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Table 1 Operating behavior of protections when feeder

dead zone fault occurs under different conditions

OB PR RBOES MUK
Kok A fig fig {4
G F, N X J
4fir F, J N N
fir F, N N J
e F, J J J
X F, x x N
I3 F, x N J
Shfir F, J N J
S F, x N N

PR 1] 1 S AR X AR AP LA W R I a5

1) 32 AU DX & AR T, AR ST B A
AR BEEL 22 B R APt 2 B VR, (H R AN 5 2 1) 26 % (1)
b A ek 2, Tk 2D 1 AN b B2 1 T S Bk 1 5

2) S AR DX B & AR T, QAR ST O R A Ao
HERRZBAG T B 22 S R A 23 E, Sk
FELX AR BT I 28 Bk 5C , S8 BRAE DXl s 114 D]
s, B Rk 2D 1 AN A L ) T S I
223 BEHREHH

S DX AR T I S B Y ] S S S
FIR B, TF A B o5 0 07 B 1R 0T BE S B
FL i 1R al R 2R 22 Bl T T, T i Bh i s 5 —
A B AN [A] 2D AT BB B B HL AN BE D T AR
DG, X 2 MIE YA AT RS B2 22 B R
PR BN, B LTS 255 8 — 2 W B iR e it

D) FF A AL PR B R T B2 22 B A iR
SR IE LA S TR, S BT X R & A 4R T
KK, M KPR A 7, e B far FLIR R/ o AN SR T ¢
K, A4 Bl 22 i DR A SR i, DUAR i =2 B E IX {47 32

AR

K,
L
[ ~ 7

Q’.lﬂfﬁ&
T
ES5 FromEE SR SN EE2hEPies

Fig.5 Maloperation of busbar differential protection
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Table 2 Discriminant logic of circuit

breaker open status

A3 I 05, A3VEHE AT A FERTE
1 0 GaiA
0 1 EEa
0 0 G
1 1 XA

K F AN 2 B 7 1) H 5032 58 L A6 A5 TR L
(LR RAVATIR T, T R B IR A 2 B2
BRI IRD

2) T RS I PR L 5 R S S RE 2 2 s 4P
ST LU 6 /s o STRHAE X 2 A i K B K
PRI R or , AR L R HRE R 25 I /N 22 22 8
HURTTE o SXIIT 56 K AT AR i TIT 5%
il Bl AT SN 220 5 T 5 0T O F Ak AR Y
I 21, 245 7 B 26 iy, BE2 22 sh R ok iR 3h
VB, VIBRIT K K, T fE RELR

2 b e

A

Elo FXISMUMEMERRSHBLENRPIRE
Fig.6 Maloperation of bus differential protection
caused by mistake of circuit breaker open status
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Optimized solution scheme of bus protection for dead zone fault
WANG Fengguang, LI Li,LU Hang,DING Jie,DAI Jiagiang, GONG Xiao
(NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract: Bus protection configures bus coupler dead zone protection for bus coupler dead zone fault, but
not configures feeder dead zone protection for feeder dead zone fault. The existing bus coupler dead zone
protection is introduced, and an optimized solution scheme is proposed,in which the current transformers
on both sides of bus coupler are connected with bus protection simultaneously, and the bus coupler dead
zone differential protection is set. The problem that bus coupler dead zone protection does not have selec-
tivity and its fault cut range is large,is solved by the propose scheme. The operating behavior of the bus
differential protection and line protection when feeder dead zone fault occurs is introduced,the necessity of
configuring feeder dead zone protection for bus protection is pointed out,and the operating behavior of the
feeder dead zone protection is analyzed. Then the corresponding solution for maloperation risk of the feeder
dead zone protection is proposed,which avoids unnecessary circuit breaker tripping and improves the selec-
tivity of the bus protection.

Key words:bus coupler dead zone protection;feeder dead zone protection;bus differential protection;bus pro-

tection;relay protection
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Reliability evaluation model of multi-terminal DC circuit
breaker and its application
WANG Tianlin', YANG Moyuan®,GAO Chong',CAO Huazhen',WU Yaxiong',
ZHANG Zhen?’,OUYANG Sen®

(1. Power System Planning Research Center of Guangdong Power Grid Co.,Ltd.,Guangzhou 510030, China;
2. School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: MTCB (Multi-Terminal DC Circuit Breaker) is the core equipment to realize the connection and
fault isolation of multi-terminal converter station in the future,and its reliability directly affects the reliability
level of multi-terminal DC distribution network. Firstly, the topology and working principle of MTCB are
analyzed. Then,taking the three-terminal hybrid DC circuit breaker in Zhuhai “Internet plus” demonstration
project as an example,based on the engineering reliability principle and considering the redundancy level of
devices, MTCB reliability evaluation model is established. The influence of MTCB on the reliability of multi-
terminal DC distribution network is analyzed. Finally, based on the structure of Tangjiawan three-terminal
DC distribution network,the reliability of MTCB under different design modes and redundancy levels is cal-
culated. The influence analysis and sensitivity analysis of MTCB on the reliability of multi-terminal DC dis-
tribution network are carried out,and the correctness and effectiveness of the proposed model are verified.

Key words: multi-terminal; DC circuit breaker; DC distribution network; reliability evaluation; redundancy

analysis



