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Fig.1 Wiring diagram of a bus
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Fig.2 Additional circuitry for an in-zone bus fault
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Fig.3 Additional circuitry for an out-zone bus fault
) s ; AL:—AICO é%%% 1 ':F‘ B"J#?TE'F ,7:533

S ) 2 S T4 R N
Al | AL . AI
AU, AU, T T Au,

Al
AUy

1

Zc

=wC
(8)

Yir=




%38

AR 5 JE T S9N S B Y o3 A 3RS A s @

Aln—l
AUy

n n=2
Yres:; ‘YL‘ZZ ‘Yi‘-i_‘yn‘-l_

n-2
n-2
Z‘K“*“Y”H _(;Mi"'Mrz"'Mc) _
AU,
n2 n-2
;‘Y"‘HY"“ ;Yi+Yn+Yc (9)

Horf ¢ R BRI A Y R RO A O 7 1
G4,
T A1 SRR/ D (9) AT LA

n=2 n=2
V=S vl Eren | a0

H T RE R R A XA BRI {1 3 e S 3% ) e
A L T 1) — B, P (10) AT — 22 2R R0
Y,

n-2
22 Sl =20y s Dy v, L an

B2 b 1) S5 R0 25308 5 TE 2000 pF~0.1 uF Z
[ | PR 22 2l S 0 O B R /N, i) 3 S 40 55 T
AR SRR SRR AN RO IR IR A0 2 1 LR, L
B 223 S/ T 3 548
2.3 i PR A BN 4 A

LI 2R 22 Bl 2 REZR LR 4 1 Bie 2o VB FBHL BB
AR AP PERE S 5 S T R G A G &
IS

B BE T RS EORN R oA R AR
2.0 2.2 XA AR R AE 23 B T 2
R R AR X AR I 45580 S 9 45 T R L e B
PO A, S B TE O YRR R A KN & T
U PR BEL R, 22 b I R st R 2 oAy S I R bR 7 A
W25 AN 1 4 JiT 7 | s I 22 3 5 409 A 2l S 98475 9K T

URRH Y=Y =2 V= |V [V |- Y, [ KRS
i=1

TR A L T AN IR S P BT
ces g;% e
ar! ar} F 1AL, far,

Y, v

e

U AU [y Y,
AU,

B 4 B2 K £ X N EIT I R i e
it fin ER B [

Fig.4 Additional circuitry for an in-zone
grounding fault with transition resistance
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Fig.5 Flowchart of bus protection based on
admittance parameters
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Fig.7 Simulative results of in-zone bus fault
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Fig.8 Simulative results of out-zone bus fault
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Table 1 Comparison of performances between admittance

differential protection and current differential protection
when fault data are synched
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Fig.9 Results of verification for in-zone
phase-A grounding fault
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Distributed bus protection principle based on admittance parameter identification
YANG Chengcheng'?,SONG Guobing', YANG Yang',XU Haiyang'
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. State Grid Materials Co. Lid.,Beijing 100120, China)
Abstract: As the existing distributed bus current differential protection is affected by the asynchronous
sampling and transmission delay of bay data,a protection principle based on the admittance parameter
identification is proposed. The voltage variable is introduced to calculate the admittance,the differential
admittance is defined as the absolute summation of all bay admittances,and the braking admittance is
defined as the summation of all absolute bay admittances. When an in-zone bus fault occurs,the braking
admittance equals to the differential admittance;when an out-zone bus fault occurs,the differential
admittance ,reflecting the bus-ground stray capacitance,is much less than the braking admittance. The
relationship between differential and braking admittances can be used to reliably distinguish an in-zone bus
fault from an out-zone bus fault. EMTP simulation and actual fault-wave records show:being less affected by
the transmission delay and better tolerant of the transition resistance,the proposed principle does not need
the synchronous sampling of bay data and can identify the in-zone and out-zone bus faults in different
operating conditions.
Key words: electric power system protection; distributed bus protection; differential protection; admittance;
synchronous sampling; parameter identification; failure analysis
P A U
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Online vulnerable line identification based on multi-task asynchronous
processing for power grid
BAI Yipeng',LU Feipeng',LIAO Xiaojun®, LI Chunhai'
(1. School of Electrical Engineering and Information,Sichuan University, Chengdu 610065, China;
2. State Grid Sichuan Electric Power Company Skills Training Center,Chengdu 610072, China)
Abstract: A method based on the multi-task asynchronous processing is proposed to quickly and
accurately identify the vulnerable lines of power grid. The protection vulnerability is defined with the
comprehensive consideration of the cooperative correlation degree and the colligated consequence severity
of line protections. The power-flow betweenness with the comprehensive consideration of the topological
structure and the operating mode of power system is adopted to estimate the vulnerability of line
structure. A line vulnerability index combining the protection vulnerability and the power-flow
betweenness is thus given. The multi-task asynchronous processing mode is applied to divide the
calculation of index into several task modules to be dealt with concurrently. Results of case calculation
show that,with better identification performance and high identification accuracy,the proposed method
shortens the required time of vulnerable line identification effectively,suitable for online application.
Key words: electric power systems; multi-task; asynchronous processing; vulnerable line; vulnerability;

online identification; protection vulnerability; power flow betweenness



