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Faulty section location based on MOPSO for distribution networks with
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Abstract: The faulty section location methods for traditional distribution networks are no longer applicable for distribution
networks with Distributed Generations (DGs) such as photovoltaic (PV) generations which influences the distribution of fault
current. A faulty section location method based on MOPSO for distribution networks with DGs is proposed. Terminal state
encoding based on fault transient component is determined aiming at single phase grounding fault occurred in distribution
networks. The influence of fault current characteristics of PV generations under different light intensity is taken into account
and switch function for dynamic switching of PV generations is proposed. Since the single objective optimization intelligence
algorithms easily cause the non-convergence and the computational complexity of NSGA-II is high, the Multi-Objective
Particle Swarm Optimization (MOPSO) method is used to solve the proposed problems. The difficulty of determination of
the weights is avoided in MOPSO and the computation complexity is low. The simulation results show that the proposed
method can achieve the single and multiple faulty section location in distribution networks with PVs, and is fault-tolerant to
distortion information.
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Table 1 Simulation results of single and multiple fault

s FTU 1% Fetk WAL EAL
X Bt WbE (S B4 BN PiE 4R
[1,1,1,0,0,0,0,1,-1,-1,-1,-1,
8 PV1 8
® 0,0,0,0,0,0,0,0,0,0,0] x ®
[1,1,1,1,-1,0,0,-1,-1,-1,-1-1,
4 PV1. PV2 4
@ 0,0,0,0,0,0,0,0,0,0,0] & @
[1,1,-1,-1,-1,0,0,-1,-1,-1,-1,  PV1. PV2,
(16) o (16)
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3 1,1,1,-1,-1,0,0,0,0,0,0,0 3
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Table 2 Simulation results under different light intensities
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