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Research on a current differential protection suitable for DC microgrid

LI Jiaojie' , LIU Yili', SHEN Zhiyu' ,FANG Cunlong®

(1. School of Electronic and Information, Xi’an Polytechnic University, Xi’an 710048, China;

2. State Grid Anhui Electric Power Company Chuzhou Power Supply Company, Chuzhou 239000, China)

Abstract: When a fault occurs on a DC microgrid line, the rapid surge of fault current is extremely detrimental to the
reliability of the system power supply. Therefore, a quick fault detects and remove is important for the reliable opera-
tion of power supply. The traditional current differential protection has good quick rapidity and selectivity. However, its
sensitivity is greatly affected by the short circuit impedance and may lead to the malfunction of protection under the high re-
sistance short circuit fault. Aiming at the radial topology of DC micro-grids, according to the current variation characteristics
at both sides of the fault point, a low braking coefficient is utilized to realize the detection of high resistance faults, and the
protection scheme is simulated and verified by building a DC micro-grid model in PSCAD/EMTDC. The simulation results
indicate that the improved protection scheme can accurately identify and remove the faults when different short-circuit imped-
ance faults occur in the protected DC lines.
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Figure 1 Radial structure of DC micro-grid
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Figure 3 3 stages of transient response of

inter-pole short circuit fault
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Logic of double slope current

differential protection
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Table 1 Simulation parameters of DC micro-grid

S DA HfH
HRFL R Y 400
Ly &SR0 Q 0.112
Ly 2R 0 45 A0 L Ik mH 0.56
L, &K km 1
L A R A mF 5
Ehih A Ah 100
AR P51 i i 2 kW 135
B AiE kW 300
REIHMA YT F kW 220
ARG M I kvar 0




60 W B %

5

i VN Eite 2022 4 1 A

2

F ARG 5 O 4P 38 0 3% A B A B A R —
BELPILFEEN T W B4 BRK1.BRK2, %4
SR EWN T T 2R/, ZI R G EE
I,=5 A EHsh 28 K, =0. 4 K 3 28 K,
0. 2., it BB ) 5 FE Y Ar =50 ms; X T 5 & AR5, K
JEAR I #CE B U, =320 V, EREE R 1 ms;
T A AR I W] 58 R B K o BR 0. 9, ZE i ) 35
BN 60 ms.,

3.1 XAMEFERNX KB RE IR IE

KT BUETR AR A T B R 0 =0.6 s
BF 76 L, 2R 8 AN, R =0. 2 Q, FF42 0. 2
s;t=1 s B, 7E L, 2015 8 Bk i) PEHz2 b i B, R =
1 Q. HF8E 0. 02 s, i EEERWNE 7 i,

0.8
0.6 m
0.4
o2
2 00
m -02
~0.4 e
-0.6 i
08 . »‘b‘ . . .
0204 06 08 1.0 12 14 1.6 1.8
s 1] /s
(a) SRR M H 9 /N
g 0.3
< 02
2 01
= ; ! ;
0 0204 06 08 1.0 12 14 16
15 18] /s
(b) 253 I 5 i 3 U =2 L
1
il
4\‘1_1:[
&«
7%

0 0204 06 08 1.0 1.2 14 1.6
I 6] /s
(c) Y EIEfE
B 7 R4r&FEAbrak By ALaR

Figure 7 Out-of-area and instantaneous fault

simulation results
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