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Research on adaptive strategy for overcurrent protection based on identifying the
equivalent impedance of grid-connected PV system by LIBSVM

MENG Long', LIU Qinggui®, CHAO Qin', WANG Yibo', LI Yuqiang'
(1. School of Electrical Engineering, Xinjiang University, Urumqi 830047, China;
2. State Grid Zigong Power Supply Company, Zigong 643000, China)

Abstract: To solve the problem refusal/incorrect tripping of overcurrent protection caused by power fluctuations of the
distribution grid-connected photovoltaic (PV) system, this paper proposes an adaptive strategy based on the LIBSVM for
overcurrent protection. The PV system dynamic model which combines with low voltage ride through (LVRT) control
strategy is built on the platform of Matlab/Simulink. It also simulates and analyses the characteristics of the short-circuit
and the influence on overcurrent protection with the different fault at different locations during the normal operation of
PV power output fluctuations. A method is proposed to identify equivalent impedance of the grid-connected PV system
during different output based on support vector machines (SVM), a line current adaptive protection criterion is developed,
which dynamically adjusts the setting value under the PV system output power and operating modes. The simulation
shows that the adaptive strategy can avoid the problem refusal/incorrect tripping of overcurrent protection and improve
protection’s performance.
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Fig. 1 Topology of grid-connected PV system
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Fig. 2 Control block of unloading protection circuit on DC side
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Fig. 3 Reactive current priority control model
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structure diagram during the LVRT
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Fig. 7 Three-phase current of PV during three-phase short circuit
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Fig. 8 A phase current of PV during three-phase short circuit
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Fig. 9 Output of PV during three-phase short circuit
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Table 1 Overcurrent protection setting value without PV system
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kA
PV 4 D /MW AT e A L
0 1.823 0.166
1 1.784 0.238
3 1.717 0.494
5 1.649 0.623

2.2.3 WA T PV 2 R Lk

2R CD 1 f, mR AR =R s e e i
ANF PV i DhZ R R QFL. QF2. QF3 1)
R LR AN R 3,

F 3 I[E PV HIHTIER f, m SRR IRAE BRI
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Table 5 Adaptive protection criterion using on limit current
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