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Study on short-circuit calculation model of distributed generators and fault analysis method
of power system with distributed generators
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Abstract: The power generation modes and grid connected strategies of DGs are diversified, and the transient and
steady-state characteristics of the fault currents provided by DGs are much different from those of the fault currents
provided by conventional synchronous generator. The special fault current characteristics of DGs make the conventional
fault analysis method can be no more applied for the power grid with penetration of DGs. It is a new topic for the
principle and setting calculation of the relay protection. According to the low voltage ride through (LVRT) control
strategy of the corresponding DGs, the short-circuit calculation model of inverter interfaced distributed generator (IIDG)
is established. Then, under serious and non-serious fault conditions, the short-circuit calculation models of doubly-fed
induction generator (DFIG) are proposed based on the behavior characteristic of the crowbar. Based on this, a novel
fault analysis method of power system with DGs is proposed. The simulation results show that the proposed method has a
high accuracy of short-circuit current calculation and can meet the requirements of engineering application.
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Fig. 3 Diagram of fault analysis method in power grid with DGs
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Table 1 Branch currents under three-phase fault occurs at f

A hE P EAH W
Tipc/’kA 0.82/-12.2° 0.81£-12.1°
Iorici/kA 0.78 £-43.7° 0.79 £-43.5°
Iprico/kA 0Z/ 0L/

I kA 16.4 £-66.1° 16.4 £-66.3°
bL/KkA 17.1 £-65.3° 17.1.£-65.2°
L kA 0s/ 0s/

2 f RRE = AXFREPERT T R B E AR
Table 2 Node voltages under three-phase fault occurs at f

A hE Py EAH W
Unpc/kV 0.28.£6.2° 0.28.2£6.1°
Uprici/kV 0.16.£7.7° 0.1527.5°
Upric2/kV 0£/ 0s/

U/kV 14.38.20.9° 14.36.20.8°

Uo/kV 734/1.2° 733/1.2°

Us/kV 0s/ 0s/
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Table 3 Branch currents on condition that two-phase fault occurs at f
& Tipg /KA Iprigi /KA Iprica /KA I /kA L /KA L /KA
L IEF Ui IEF Ui IEF Ui IEF Ui IEF Uil IEF ileg
Ul 0.79 £ 0.7£ 0.001 £ 0.09 £ 0.12£ 10.77 £ 5.66 £ 1126 £ 5.682 0.078 £ 0.079 £
i 0.002.£/
i —-4.55° -22.1° / 94.7° 120.7° ~-66.7° 114.3° -64.9° 114.6° -18.6° -18.9°
it 0.79 £ 0.7£ 0.09 £ 0.12£ 10.7 £ 5.66 £ 1132 5.682 0.08 £ 0.08 £
= 0.000 0.000
i 4.5° -22.1° 95.1° 120.5° ~66.4° 114.3° —-64.3° 114.5° -18.8° -18.8°
&4 fRR% BC MIBMREIMER T S R E LR
Table 4 Node voltages on condition that two-phase fault occurs at f
5 Unpg /kV Uprig1/kV Upbrig2/kV U, /kV U,/kV Us/kV
7 \i
IEF Ui IEF Ui IEF Uil IEF Uil IEF Uil IEF ileg
e
o 0332 0.05~£ 0242 0.09 £ 0.13~£ 0.13~£ 16.8 2 242 12.1£ 492 132 132
Ll
5.7° -0.3° 6.9° -0.8° 0.9° -0.3° 1.1° 0.9° 1.6° 1.0° 1.1° 0.9°
fH.
it
i 0.34 2 0.05~£ 0242 0.09 £ 0.13~£ 0.13~£ 16.8 2 252 1242 492 152 132
5.4° 0.4° 6.5° 0.4° 0.8° 0.1° 1.0° 0.8° 1.5° 1.1° 1.5° 1.1°
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