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Fault Analysis of Micro-Grid Based on Inverter Control Strategy
Jiang Junjie,Ju Rong
(School of Electrical and Automation Engineering,, Nanjing Normal University, Nanjing 210042, China)

Abstract: Aiming at the problem of micro-grid faults, this paper by analyzing the operating characteristics of the inverter
controlled by PQ and VF develops an equivalent mathematical model based on the inverter control strategy , and gives
the boundary condition of fault state. The work characteristics of the micro-grid island operation is considered by using
the node voltage and node current before and after fault state , derived the equation of voltage and current at PCC (point
of common coupling) , and a more precise analysis method is established when the system is in three phase short circuit
fault. At last, by using the PSCAD, a simulation system of isolated island operation of low voltage of 220 V is built, and
the validity of the proposed method is tested.
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Table 1 System analysis results while Z,.,;=20.13+j0.02 Q

Ev/V Unc/V Ul V Lol A
15 BLAR 353.55.0.00 352.12,4-0.21 343.65/-0.36 17.112-0.51
BARG L 352.47.,0.00 351.89/-0.23 342.7/-0.4 17.082-0.49
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Table 2 System analysis results while Z,,...=18.37+j0.01 Q

Ev/V Up/V U V Lno/A
{15 FLAE 332.00£0.00 330.912/-0.23 322.295/-0.52 19.876/-0.64
AREK:] 332.21.£0.00 331.002£-0.25 322.27724-0.56 18.432/-0.61
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Table 3 System analysis results while Z;,=1

En/V Unc/V Inc/A S:P+]Q/kVA
A 160.51.£0.00 159.81/-0.37 41.31/-0.93 20.07+j1.21
A 160.07.£0.00 157.21£-0.31 41.39/-1.01 20.00+j0.00

R4 =0 OB REDTER
Table 4 System analysis results while Z;,=0

Ene/V Une/V Ini/A S=P+jQ/kVA
A 100.76.£0.00 99.68/-0.27 43.13/-0.87 13.37+j1.03
HFE 101.21£0.00 98.91£-0.29 42.832-0.92 13.21+j1.32
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Table 5 System analysis results while transition impedance is 0 2

El)!}l/V EI)GE/V Ul?(;I/V UD!}2/V Ul‘(,(,.I/V [ll/A IIY/A IIJ/A
B 67.314-031 58.34/-037 66.01/-0.41 57.34/-0.49 52.88/-0.00 69.40/-9.82  34.76/-3.12 104.43/-7.82
HHEE  66.754-0.29  57.34/-035  65.75/-0.39  56.69/-0.45  51.07/-0.00 68.94-1.0 33514-34  102.43,-7.89
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Table 6 System analysis results while transition impedance is 2 )

EI!(;I/V EI!(;Z/V Ul!(;l/v Ul!(;Z/V Ul’(I(Z,I/V IfI/A [[2/A [[3/A
fi¥AH  219.51£-0.14 209.10£-0.15 218.704-0.25 208.89/-0.21 197.8824-0.00 68.79/-2.09 31.6 6/-1.52 100.55/-1.78
A 220.1124-0.17  209.6124-0.13  219.124-0.21 209.112-0.23 198.182-0.00 67.814-2.11  31.21/-1.53 100.372/-1.81
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