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057 72 A B 1 v 74 B 1 1/ v ¥ 974 9\
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03:00 1973.6 11:00 3482.8 19:00 3482.8
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06:00 2554.1 14:00 2879.1 22:00 2554.1
07:00 2670.2 15:00 2786.3 23:00 2089.7
08:00 2786.3 16:00 2438.0 24:00 1857.5
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Table 2 Comparison between random charging and

optimized charging for different penetrations
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50 0954 0968 27202 26272 342

100 0.939 0.968 32419 30514  5.88
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Table 3 Comparison of system operating conditions

between random charging and optimized
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100 14/33 0/33 32/32 0/32 31/32 0/32
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Table 4 Test results of three systems
with 50% penetration
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Charging optimization of massive electric vehicles in distribution network
YANG Xiuju,BAI Xiaoqing, LI Peijie, WEI Hua
(Guangxi Key Laboratory of Power System Optimization and Energy Technology,
Guangxi University , Nanning 530004, China)

Abstract: An EVs(Electric Vehicles) charging optimization model based on the safe operation of distribution
network is proposed,which takes the EVs in a distribution transformer district as a small “assembly”,the
minimum power loss as its objective and the node voltage,line power flow,distribution transformer capacity,
charging power increase and charging energy balance as its constraints to optimize the charging power of
the “assembly” in the slow charging mode. The district service provider is responsible for the supervision of
EV charging behaviour. The primal-dual interior point method is adopted to solve the model. The calculative
results of IEEE 33-bus system,PG&E 69 system and an actual 119-bus system show the excellent
convergency and optimization effect of the algorithm. The dynamically balanced charging power effectively
reduces the network loss,smoothes the load fluctuation,improves the terminal voltage level,avoids the short-
term voltage quality decline,feeder heavy load and distribution transformer overload,and improves the
economy and security of distribution network operation.

Key words: electric power distribution; electric vehicles; charging load; optimization; primal-dual interior

point method
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