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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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TableAl Simulative values of transient energy of each measuring point under simple conditions

5 & A

Ay = R

ap =
BEE

hEHEE

T R R/ B he R Bl
WbEf D

Q WAL Wm2 W3 W4 Weis  WEe W7 W8 W9 Wei10 Wei1l W12 W13
90 5724 5803 0.000 0.013 5959  0.068 0.046 0.001 0.028  0.000 0.008 0.103 0.009
. 45 3.081 3.089 0.000 0.003 3110 0.077 0.38 0.001 0.060  0.000 0.011 0.120 0.005
0 0.510  0.412  0.000 0.000 0.400  0.003 0.003 0.000 0.001  0.000 0.000 0.007 0.000
90 0.575  0.584  0.000 0.004 0597 0.014 0.010 0.000  0.007  0.000 0.003 0.016 0.001
6 45 0.439  0.446  0.000 0.003 0462 0.007 0.010 0.000 0.007  0.000 0.003 0.011 0.001
0 0.204  0.208  0.000 0.000 0.219  0.002 0.002 0.000 0.001  0.000 0.000 0.004 0.000
90 0.020  0.021  0.000 0.000 0.022 0.000 0.000 0.000 0.000  0.000 0.000 0.001 0.000
500 45 0.016  0.017  0.000 0.000 0.018  0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000
0 0.012 0013  0.000 0.000 0.013 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000

FA2 FERFZFHTAEYELAT2EEDXBEEMESR
Table A2 Area locating results of single-phase grounding fault under different fault conditions , under simple conditions
AR HIT bR H1E
s/ L) SE L4
HOESOC D A A WA W W WA PR WA WA WA WA bR s
1 2 3 4 5 6 7 8 9 10 11 12 13 *

90 1 1 0 0 1 0 0 0 0 0 0 0 0 e
5 45 1 1 0 0 1 0 0 0 0 0 0 0 0 HEHf
0 1 1 0 0 1 0 0 0 0 0 0 0 0 T
90 1 1 0 0 1 0 0 0 0 0 0 0 0 HERf
60 45 1 1 0 0 1 0 0 0 0 0 0 0 0 T
0 1 1 0 0 1 0 0 0 0 0 0 0 0 A
90 1 1 0 0 1 0 0 0 0 0 0 0 0 TR
800 45 1 1 0 0 1 0 0 0 0 0 0 0 0 TS
0 1 1 0 0 1 0 0 0 0 0 0 0 0 TR
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Table A3 Simulative values of transient energy of each measuring point under complex conditions

I AT ek 1/ AR E R BE
i  EXE e WAL WL WAL WAL WAL WAL WAL WRL O WAL W1 PR WAL Wl
5 56 90 5.068 5481  0.005 0.016 5780 0.058 0.049 0.007 0.030 0.012 0.012 0.160  0.012
60 79 90 0.024 0.033 0.004 0.008 0014 0018 0728 0.008 0017 0.008 0.007 0.022  0.005
WA 11
. 90 0.005 0.005 0.003 0.004 0.009 0.003 0.051 0.003 0053 0.004 0055 0005 0.005
T
500
8-10 0 0.005 0.005 0.005 0.006 0.005 0.005 0.032 0.036 0005 0.004 0005 0005 0.005
56 0 0.028 0.031 0.006 0.004 0033 0.004 0.005 0.003 0006 0.004 0.004 0.004 0.004
2-5 90 0.021  0.024 0.003 0.003 0.003 0.003 0.003 0.003 0003 0.003 0003 0004 0.005
800 25 0 0.017 0.018 0.006 0.006 0.007 0.006 0.007 0.006 0.007 0.006 0.007 0.006  0.006
56 0 0.014 0015 0.003 0.002 0.014 0.007 0.002 0.003 0.007 0.002 0.002 0004 0.003
56 90 0.014 0014 0.005 0.003 0.018 0.005 0.004 0.004 0.009 0.006 0.007  0.004  0.005
1000
56 0 0.014 0012 0.003 0.008 0.012 0.004 0.003 0.004 0.005 0.004 0.004 0.009  0.005
2000 56 0 0.007  0.009 0.004 0.003 0.009 0.002 0.004 0.003 0002 0.006 0002 0002 0.005
3000 6-6 0 0.0046 0.0039 0.0020 0.0021 0.0036 0.0047 0.0021 0.0034 0.0043 0.0053 0.0046 0.0025 0.0029
RAL ERZFHFTIARME LA TR REMXBEMLER
TableAd Area locating results of single-phase grounding fault under different fault conditions , under complex conditions
o o TEAEF T ok HUME o
LU AT s SE L4
} W W WAL WA W WA WAR O W WA PR W WAL WR
Q X B (G
1 1 1 1 1 1 1 1 1 1 1 1 1
5 56 90 1 1 0 0 1 0 0 0 0 0 0 0 0 HETH
60 79 90 0 0 0 0 0 0 1 0 0 0 0 0 0 HERf
Mri1n )
. 90 0 0 0 0 0 0 1 0 1 0 1 0 0 HETH
NE
500
8-10 0 0 0 0 0 0 0 1 1 0 0 0 0 0 HETH
56 0 1 1 0 0 1 0 0 0 0 0 0 0 0 HETH
25 90 1 1 0 0 0 0 0 0 0 0 0 0 0 HETH
25 0 1 1 0 0 0 0 0 0 0 0 0 0 0 HETH
800
W 5
56 0 1 1 0 0 1 -1 0 0 -1 0 0 0 0
T
56 90 1 1 0 0 1 0 0 0 -1 0 0 0 0 HETH
1000
56 0 1 1 0 -1 1 0 0 0 0 0 0 -1 0 HETH
2000 56 0 1 1 -1 0 1 0 -1 0 0 -1 0 0 -1 HETH
3000 56 0 1 1 0 0 -1 1 0 -1 1 1 1 -1 -1 R
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