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Research on the busbar differential protection scheme immune to asynchronous sample data

LEI Ming', WANG Wensen?, KANG Xiaoning®, LIU Feng', QIU Fengyuan'
(1. State Grid Shaanxi Electric Power Company, Xi’ an 710048, China; 2. State Key Laboratory of Electrical
Insulation and Power Equipment, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract: This paper proposes a new method of busbar differential protection, which is deduced from conventional
busbar differential protection by introducing busbar voltages and can eliminate the impact of asynchronous sample data.
In order to analyze the characteristics of the proposed method, a PSCAD busbar simulation model based on real
substation of Shaanxi grid is built. The simulations of internal and external faults show that, the conventional busbar
differential protection will malfunction while using asynchronous sampling data, and the proposed method can operate

correctly during same circumstances. Meanwhile, the proposed method can use the conventional busbar differential

protection setting value directly. Therefore, it is easy to apply the proposed method in practice.
This work is supported by National Natural Science Foundation of China (No. 51177127).
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Fig. 1 Schematic diagram of differential protection
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Fig. 2 Schematic diagram of a busbar connection
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Fig. 3 110 kV main system in Fuping substation
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Fig. 4 External fault diagrams of the two differential criterions
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using asynchronous sample data (kA)

00 200 500 100 Q
[ 12357 2.679 1.115 0.2518
B

- Lg 19.083 4.153 1.693 0.1114
sy de 1.350x107*  3.011x10°  1.284x10°  6.543x10°°
WES Ly 36367 7.995 3.295 1.668

FIPELE XA SBE I SIS Dle PFER M, £ERAEIR
I, LR AR RE AT SEASE . (H 2 RFEAN R D
I, WA IR 28, W A a2 B R A A
BB )L, AR RE R S T AR . [FI, A
TIEAE AR N ANAEEA P FLE, 1/ Wb
B, AP AR AN, R E I % B e (E 5T
AT LA IRAZAS T R e, o AT
3.3 XN ERE
W SR A X PN IR Ak, RN A A
P, o FaBE 20 Q. A RO S 2 R
AT EAFEGE 160 ANRAERS), HERWE S
Fir. B 5t Ay B C ZHHHLRA B, <
R0 MREMARRLERR, EHEAFR A HIsh R
A, ARRRA 25 ) FL AR
SERHL I A o e R 2 R ) RS

*

5

SERIE B VKA
=
[}
*
W
ZHHEU/KA
=
p

0 5

SRR B LKA I RUKA
(a) (b)
3 s
= sl =
£ =
R 72
& #%
& 0 0
¥ 0 5 0 2 4
SR B H AL KA I LKA
(c) (d)
4
<s .

o
1L

MEB LY
o
(=]
\ *
ZEB) /KA
(3]
'y

0

ERFES

0 4

SRR B AL KA {|;IJ4QJIL?‘}ﬁﬁ/kA
(e) ()
E 5 FMEEFIEERX NS ER B ZE TR

Fig. 5 Internal fault diagrams of the two differential criterions
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