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Fig.1 Phase-controller and amplitude-controller in
presynchronization process of variable frequency power supply
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Fig.2 Block diagram of constant voltage and constant
frequency control before closing
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Fig.3 Equivalent circuit of ship shore power system
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Fig.4 Block diagram of droop control after closing
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Fig.5 Control block diagram of mode switching and

step compensation when closing
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Seamless connection and power optimization of shore power in
ship-shore integrated system
CAO Liang' ,FANG Xinyan',LUO Wenbin®
(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University , Shanghai 200240, China;
2. Shanghai International Port( Group) Co.,Ltd.,Shanghai 200080, China)
Abstract; Aiming at the difference between electric power system of shore and ship sides and the demand of seam-
less switching of ship load in the process of shore electricity accessing in the ship-shore integrated system,a suppres-
sion strategy of grid-connected power fluctuation in shore-to-ship power system is proposed based on the multi-period
division of the grid-connected process. The target control strategies are respectively proposed for the period before
closing, the moment of closing,the period after closing and the moment that diesel generators quit operation. Combi-
ning with the cooperative management conditions of IEMS( Integrated Energy Management System) , the power fluc-
tuation in the process of grid connection and load transfer is suppressed,and the distribution and electrical
equipment on shore and ship sides are protected. The simulative results show that the proposed strategy can realize
the tracking control of the electric power system on shore and ship sides and the smooth switching between multi-pe-
riod control modes of the variable frequency power supply under the premise of ensuring uninterrupted power supply,
and achieve the goal of smoothing the grid-connected power fluctuation.
Key words : ship-shore power;power fluctuation ;multi-period division ; IEMS
P
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Fault section location method for single-phase grounding fault in
distribution network based on ESMD
YIN Zhihua',SUN Guogiang' , DING Jianzhong” , LU Feng’, YUAN Haixing”, WEI Zhinong'
(1. Research Center for Renewable Energy Generation Engineering, Ministry of Education, Hohai University,

Nanjing 210098, China;2. State Grid Wuxi Power Supply Company, Wuxi 214061 , China)
Abstract ; Single-phase grounding fault in distribution network generates abundant electrical transient quantities in
the system. Based on the characteristic that the magnitude of transient zero-sequence current at upstream of the fault
point is much larger than that at the downstream of the fault point and normal line, the fault section location method
based on ESMD ( Extreme-point Symmetric Mode Decomposition) is proposed for distribution network. Based on line
parameters of actual distribution network ,a typical cable-line hybrid simulation model is established , with which , the
transient zero-sequence current is decomposed by ESMD and the transient energy function is constructed. The tran-
sient energy function is used as an index to evaluate the magnitude of the transient zero-sequence current of each
measurement point for fault section location. The simulative results show that the proposed method can extract fault
features effectively,and has strong adaptability to various fault conditions,and each measurement point only needs to
upload one transient energy value,which can effectively reduce communication requirements and save hardware in-
vestment costs.

Key words : distribution network ;single-phase grounding fault; ESMD ;fault section location
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Fig.Al1 Functional composition of IEMS in process of shore power grid connection
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Fig.A2 Phasor relationship among voltage in presynchronization process
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