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Analysis on the Distribution Network With Distributed Generators Under Phase-to-phase
Short-circuit Faults
WU Zhengrong, WANG Gang, LI Haifeng, PAN Guoging, GAO Xiang
(School of Electric Power, South China University of Technology, Guangzhou 510000, Guangdong Province, China)

ABSTRACT: The fault current of the distributed
generators(DG) with voltage source converter (VSC) is
determined by its control scheme. However, the traditional
equivalent model for DGs didn’t distinguish the DGs from
common source. Thus, the effect of control scheme was
neglected and this caused significant limitations on fault
analysis of distribution network with DGs, especially in the
case of unsymmetrical fault analysis. For this reason, this paper
analyzed the control scheme and fault characteristics under
phase-to-phase short-circuit faults, then put forward a voltage
control current source equivalent model for DGs under positive
sequence control. Based on this, the equations between the
positive, negative sequence voltages of the point of common
coupling (PCC) and DGs’ currents were built. The solving
equations for the positive voltage of PCC were built under
different phase-to-phase short-circuits. Thus, the precise
method for fault analysis under phase-to-phase short-circuit
faults was obtained. A 10kV distribution network case was
built in DIGSILENT and the proposed method was verified to
be correct.

KEY WORDS: distributed generator (DG); distribution
network; equivalent model; control scheme for fault
ride-through; analysis of phase-to-phase short-circuit faults
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Tab. 1 Parameters for simulation system
ZSIQ ZL1/Q ZLQ/Q
j1.3 1.18+j3.56 0.59+ j1.78
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Tab. 2 Node voltage and feeder current of distribution

network during steady state
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Tab. 3 Fault analysis when a fault occurs at the end of the line L2

A i Upccs KV Upccs KV Ipg £ KA 174 /kA IT1¢ KA [ KA ITof KA
SRR AR 6.92.£11.4° 454,13°  0.34,-152° 0.39~/-1048° 052,116.6° 0.52/-63.4° 0.52/116.6°
T CRe PRI A L 7.01£9.0° 463,102° 0352/-156° 0.41,-1025° 057£113.9° 059~/-632° 0.57£113.9°

fLegeps it s g, 6.30 £ 15.8° 412 218° 0.36£158° 052/-99.4° 048121.7° 048£-58.3° 0.482121.7°
LGl Has R 6.20 £ 11.6° 3.99 £11° 0.38 £ 11.6° 049 /-97°  046.,1146° 051/-53°  0.46 £114.6°
F4 WA L2 450 T0%48L BT RYSIBE S iR EE R
Tab. 4 Fault analysis when a fault occurs at 70% of the line L2

Ay Upccs KV Upccs KV Ipg ¢ /KA 174 /KA IT1g KA 1756 KA ITo5 KA
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TR PRI A L 7.01£9.0° 463,102° 0.35/-156° 0.41,-1025° 0572113.9° 059~/-632° 0.57~113.9°

gl vt S 4 1 6.30 £ 15.8° 412 218° 0.36£158° 051./-99.4° 048121.7° 048£-58.3° 0.482121.7°
LG A5 R 6.20 £ 11.6° 3.99 £11° 0.38 £11.6° 049 /-97°  046.,1146° 051/-53°  0.46 £114.6°
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