Advances in Energy and Power Engineering B, 7 5 A6 g, 2018, 6(1), 17-28 Hans XM
Published Online February 2018 in Hans. http://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2018.61003

Design of Differential Protection
Scheme for Distribution Lines

Xiaosheng Gong, Wen Yu, Xue Wu

Yuxi Power Supply Bureau, Yunnan Power Grid Limited Liability Company, Yuxi Yunnan
Email: 2646257399@qqg.com

Received: Jan. 16"’, 2018; accepted: Feb. 1“, 2018; published: Feb. 11th, 2018

Abstract

The safe operation of distribution line is an important condition to ensure the safe operation of
power system. when the distribution line fails, cutting off and isolating the fault lines quickly and
accurately and keeping the continuous operation of the Fei line is not only the requirement of en-
suring the reliability of power supply, but also the essential prerequisite to improve the safe and
stable operation of the power system. The current differential protection based on the kirchhoff
law is a simple, reliable and selective protection form for any form of distribution line. First of all,
this paper discusses and analyzes the current research and practical application of line protection,
and compares the realization principle and realization condition, advantages and disadvantages of
common line differential protection. Secondly, according to the conventional phase current diffe-
rential protection is vulnerable to normal load current and fault transient resistance, at the same
time, in order to speed up the movement speed of differential protection, this paper combines the
alternating current differential protection with sampling value differential protection, proposes a
new method of small current grounding protection based on the phase current sampling value
change, and discusses and analyzes the principle, criterion and action characteristics of this pro-
tection method.
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Figure 1. Short circuit schematic diagram of a current longitudinal differential
protection area
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Figure 2. Simulation circuit diagram
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Figure 3. Neutral point ungrounded, The interphase difference of the variation of the current
sampling value at a metal failure (Rf =5 Q)
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The interphase difference of the change of the current sampling value
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Figure 9. Neutral point via arc suppression coil (v = 10%), Metal grounding fault (Rf =5 Q)
The interphase difference of the change of the current sampling value

E 9. Pt RZIHIMEKR (v = 10%), SR MEMEIERS = 5 QFfERKAHEZ K ERHEIE

=&
I/A I/A
0.04 0.2
.*.
0.03 . - 0.15 *
.*.
e
0.02f . . * cx 0.1 b o o g
+ Ll & LY
0.01 1 0.05f** T
0 g t/s 0 X t/s
0 0.005 0.01 0 0.005 0.01
(a) £ L1 f KAH I ZE{H (b) 2Rl L2 s KAHIR ZEE
I/A I/A
0.2 20
*
0.15 " 150, %5
*
* *
p.afE* g ¥ - 10 ** ]
5 K + A
0.05 S 1 5 T e ]
+ * ¥
0 x t/s 0 : > t/s
0 0.005 0.01 0 0.005 0.01

(©) Ll L3 S oA IA 21

(d) Zeitt LA fRoRAHIE) 2248

Figure 10. Neutral point via arc suppression coil (v = 10%), Metal grounding fault (Rf = 2000
Q)The interphase difference of the change of the current sampling value
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Figure 11. Neutral point high resistance ground (RO = 400 Q), Metal grounding fault (Rf =5
Q) The interphase difference of the change of the current sampling value
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Figure 12. Neutral point high resistance ground (RO = 400 Q), Nonmetallic grounding fault
(Rf =2000 Q) The interphase difference of the change of the current sampling value
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