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Study of islanding detection of distributed generation system with rectifier load

XU Yunkun, Tony Yip, HE Jinghan, LI Zhicheng, CHEN Zelong
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: For accurately evaluating the practical performance of the islanding detection, a circuit with rectifier load for
the islanding test is proposed based on the conventional test circuit. According to the law of power flow at the point of
common coupling (PCC), the expression of power mismatch is obtained. Under different power mismatch, respectively
based on the proposed circuit and the conventional test circuit, the detection methods including over/under voltage,
over/under frequency and voltage harmonics are analyzed through simulation and comparison. The simulation results
show that the rectifier load has made non-detection zone (NDZ) deviate and the degree of deviation is related to the
resistor and the filter capacitor of the rectifier load. The results also show that the proposed circuit is valid and practical. It
can accurately reflect the actual response characteristics of voltage harmonics when islanding occurs and the voltage
harmonics is related to the resistor of the rectifier load.
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Fig. 1 Model of rectifier load
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Fig. 2 Conventional test circuit of islanding detection
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Fig. 3 Circuit with rectifier load for the islanding test
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Table 1 Comparison of voltage after islanding

AP/P
AQIP

-20% -10% 5% 0% 5% 10% 20%

I 1.111  1.048 1.020 0.995 0970 0.949 0.907
5%
I 1114 1.051 1.022 1.000 0.972 0961 0.909

I 1.111  1.048 1.020 0.995 0970 0.948 0.907
2%
I 1114 1.051 1.022 1.000 0.972 0.962 0.909

I 1.112 1.048 1.020 0.995 0971 0.948 0.907
0%
I 1115 1.051 1.023 1.000 0.973 0.965 0.910

I 1.112 1.049 1.020 0.995 0970 0.947 0.907
2%
I 1115 1.050 1.022 1.000 0.972 0.962 0.909

I 1.111 1.048 1.019 0.994 0970 0.948 0.907
5%
I 1115 1.051 1.022 1.000 0.972 0961 0.909
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Table 2 Comparison of frequency after islanding

AP/P
AQIP

-20% -10% 5% 0% 5% 10% 20%

I 4932 4934 4936 4937 4939 4940 49.44
5%
II 5130 5130 5130 5130 5130 5130 5130

I 48.62 48.64 48.65 48.66 48.68 48.69 48.72
2%
II 5050 5050 5050 5050 5050 5050 50.50

I 48.18 48.19 4820 4821 4822 4823 4827
0%

II 5000 5000 50.00 5000 50.00 5000 50.00

I 4773 4775 4776 4777 4778 47.80 4782
2%
II 4951 4951 4951 4951 4951 4951 4951

I 47.09 4711 47.12 4713 47.14 4715 4718
5%
I 4879 4879 4879 4879 4879 4879 48.79
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Fig. 4 Comparison of voltage after islanding
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Table 3 Voltage THD after islanding

0

AP/P

AQIP
-20% -10%  -5% 0% 5% 10%  20%

5% 578%  5.71% 5.63% 5.54% 5.45% 5.44% 5.32%
2% 6.71% 6.57% 6.48% 6.41% 6.34% 6.34% 6.08%
0% 7.38% 7.33% 7.25% 7.25% 7.20% 7.18% 7.12%
2%  817% 7.92% 788% T1.73% 7.66% 7.65% 7.58%

5%  937% 935% 927% 9.30% 9.35% 9.36% 9.37%
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