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Fig.1 Equivalent model of fault current flowing through

relay protection device
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Fig.2 Circuit diagram of grid connected inverter
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Fig.3 Schematic diagram of phase control based on
IIDG current
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Fig.4 Isosceles triangle relationship based on approxi-

mate principle
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an IIDG is incorporated into system
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Fault current suppression method for distribution network by
controlling IIDG current phase
LI Huan',PENG Ke',ZHANG Xinhui', LIU Jingsongz,XU Bingyin],ZHAO Yanlei'
(1. College of Electrical and Electronic Engineering ,Shandong University of Technology,Zibo 255000, Chinaj;
2. State Grid Electric Power Research Institute, SMEPC, Shanghai 200437, China)

Abstract: The distribution network in China is facing the challenge of high penetration of distributed gene-
ration integrated. As a result, the topology and power flow direction of the distribution network have been
changed, which easily causes misoperation or maloperation of the relay protection devices. The distributed
generations are mostly connected to the distribution network by voltage sources inverters,so a fault current
suppression method based on the inverter current phase control is proposed. The phase of the inverter out-
put current is controlled in the dq reference frame, which makes the fault current amplitude of the relay
protection device approximate to the short circuit current of the grid side. By this way, the influence of
short circuit current supplied by IIDG (Inverter Interfaced Distributed Generation) on relay protection devi-
ces is eliminated, therefore, the demands for the upgrade of the relay protection devices can be reduced.
The correctness and effectiveness of the proposed control strategy is verified by the IEEE 13-bus system in
DIgSILENT / PowerFactroy.

Key words: inverter interfaced distributed generation; fault current suppression; current phase control; syn-

chronous phasor measurement;relay protection
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Table Al Line parameters
25 R X 2kt R X
Lo 0.0922 0.0477 Lsg 0.7114 0.2351
Lya 0.4930 0.2511 Lg.10 0.7030 0.3400
L3y 0.3660 0.1864 Lig.10 0.3744 0.1238
Lsg 0.3811 0.1941 Lip13 0.4680 0.1550
Le7 0.3190 0.1070 Lsss Lggs Lign 0.0112 0.0086
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Table B1 Simulative data of short circuit current for system with one 11DG under different control strategies

Tk ORY R S R A AR

EeiWRES
A TRKA W LR A 2 22 A
PQ il 1.4206 23.9
AR ) 7 72 1.4142 175
2 Pz i 22 E 0.0064 6.4

& B2 R EAZA 1IDG B 2 izl SRER T BRI B IR (1 B iR

Table B2 Simulative data of short circuit current for system with multiple 11DGs under different control

strategies
WAk S AR R L
Pl %
B HIKA R IR IR 2 25 A
PQ 1.5602 163.5
T ABhgzs i) i 1.4381 414
2 st ik 2 E 0.1221 122.1

#* B3 RHERAH 11 1IDG BRAA IR BT HI R HE R IR T EH R

Table B3 Simulative data of short circuit current for system with one 11DG under proposed control

strategies
DAk S R R AR A
e ik
B HKA b ELR AR ZE A
IR T i 1.4142 175
bitliEatipaRrS 1.4026 5.9

2 Pzt ik 2 e 0.0116 11.6
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Table B3 Simulative data of short circuit current for system with multiple 11DGs under proposed control

strategies
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Table B5 Simulative results of different 11DG access points under approximate control strategy

kLR SECH R R

I 2 bl 7 PREFE AN MR M
KA IR 2 Z2IA
PQ il 1.4098 131
Bs AR ) 7 i 1.4068 10.1
2 Pzl 75 vE 2 A 0.003 3
PQ Fili 1.4351 384
Bs AR ) 7 i 1.4172 20.5
2 Pzl 75 vE 2 A 0.0179 17.9
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Table B6 Simulative results of different 11DG access points under precise control strategy

kAR S R

I P K eI IRPS FEE B P A ) g
KA WIRE 2 ZEIA

AN 1) 1.4068 13.1

Bs et WIRrS 1.4031 6.4

2 Pz 7 I 2 0.0067 6.7

AN 1) 1.4172 20.5

Bs et WIRrS 1.4035 6.8

2 Pz 7 i 2 0.0137 13.7
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Table B7 Simulative results of approximate control strategy when short circuit point is B;

Tk S R R AR

P71
H KA HbeE FLR A 2 ZE 1A
PQ Ffl 2.2092 156.5
IEARE T i 2.1016 489
2 Pz 7L 2 0.1076 107.6
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Table B8 Simulative results of precise control strategy when short circuit point is B;

Uk ORGSR AL
P U7k

B HIKA R IR IR 2 25 A
T ABhgzs i) i 2.1016 48.9
bt EatilyaRrs 2.0584 5.7

2 Pzt ik 2 e 0.0432 432
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