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Simulation of Intelligent Protection for Ship Power System
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Abstract: Analyzes the shortcomings of traditional power system protection method and introduces the principle of
intelligent protection method based on BP neural network. In order to verify the validity and correctness of the method,
constructs the power system simulation model based on the PSCAD/EMTDC, and with two phase current RMS and three
phase current maximum value as neural network input respectively, conducts a simulation study and comparative analysis.
The result shows that the intelligent protection method based on BP neural network for ship power system fault locating is
accurate and feasible, and the maximum three-phase current input signals as the input signal of intelligent protection have

more advantages.
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Fig. 1 The protection circuit for general ship power system
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Fig. 2 The diagram of BP network structure
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Fig. 3 The diagram of AC radiation ship power system
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Fig. 4 The signal waveform when two-phase current

2020 2.025

effective value as NN input

®3 WHEBREVEABNEIRANER
Table 3 The recognition results when two-phase current
effective value as NN input
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Fig. 5 The signal waveform when max three-phase

current value as NN input
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Table 4 The recognition results when max three-phase

current value as NN input

W WORERAL BEARAd UM jms RN S

R X R e B 1.12 Brks Wit
 AB PitA%RE 1.60 Brk5 WigT

Fo R Ac ik 00001 4.36 Brks Wit
BC Wi AR 4 % 1.24 Brks Wit

XFEHER 3 Fl 4 AT, SR A KA A
22 P2 B A, FR TR ) R0 W R S I A
b, LRI J5 ZEREE— 4R i DR AP B PR

ME g M sibnT B, FR R, 1K Brks i
HUKTIF, BB T P, Rl AR RORE , T e I e
(U0 Brk3 ) —HARFH G, fRIE T HERRAKE,
fem TEa B RENESAL AT (EE5RE
1, SRH BP MIZE A REGR AP T B s S B 1 3
FEMER



548 U g

HTF pSCAD/EMTDC HIFSALHL 11 R G0 RE R4 15 ELAT

St

69

4 L5iE

AR SC L SRR A5 v FR G e 4 1,
HT Bp W2 %, BT DL R AR
A, 2GR GE B R, O R 4 ok
T T e B OO T, SRR A e ) R e
B BRI . BRI, Bp W28 P4 R 15
305 MRS A ) R G AR R AR T — e
YRR, W R R — T RIT T T
LR, T BP FEVE T RS, AT L R 5L
FCHE | AT BR , FLH R b s R PR
PRI TR RS . B REAR IO O L ) R R G &
JRIE W

S 3k

0] % B WS, RN MU R My, R
FLRREM AL, 2003: 12.

LiLin,> Shen Bing, Zhuang Jingwu. Ship Power System
[M]. Wuhan: Naval Engineering University Press, 2003:
12.

(2] KRR AN S A R RSy, K KOSk
HiREL . 2005: 278-285.

Zheng Huayao. Marine Electrical Equipment and System
[M]. Dalian: Dalian Maritime University Press> 2005:
278-285.

B3] SEM, B R, s WA RZEA I cy R

AT R ARBIR IS SO, Jbat: PR TR
FE, 2004: 124-127-
Ma Weiming, Ll Hao, Shan Chaolong. Electricity
Regulations for Shipboard Power System[C]//Academic
Forum Proceedings on Frontier Issues of Electrical
Technology. Beijing: China Electrotechnical Society
2004: 124-127.

(4] T USRIk 4 N R, T
FERE4R, 2002, 14(6): 1-5.

Ma Weiming. Integrated Power Systems: Trend of Ship
Power Development[J]. Journal of Naval University of
Engineering, 2002, 14(6): 1-5.

[5] ERULE, RIGERE UM A L g 28 K R TS .
FELRER, 20045 16(3): 15-19.

Zhen Hongbin» Zhang Xiaofeng. Short-Circuit Current
Calculation for Naval Alternating Current Loop Power
Network[J]. Journal of Naval University of Engineering

[10]

(1]

[12]

[13]

2004, 16(3): 15-19.

WG, XNEsE, R H U AR RS  S s
L) AR ol B2 4le: AARRFAIR, 2003, 17
5): 11-15.

Hao Peng, Liu Weiting, Zhuang Xiaobo. Calculation
Research and Its Simulation of Short-Circuit Current on
Combat Marine Power System[J]. Journal of East China
Shipbuilding Institute: Natural Science Edition, 2003, 17
5): 11-15.

TR, TN RRAANE 1 R G B, 1
B RE R AR, 2009, 36(1): 50-54.
Wang Qi> Ma Weiming. Discussions about the Protection
Schemes in a Future Shipboard Power System[J]. Journal of
Hunan University: Natural Sciences> 2009, 36(1): 50-54.
AR, RN ) RGeS v, b o
[ ST AL, 1994: 130-141.

He Jiali>- Song Congju. Principle of Power System Relay
Protection[M]. Beijing: China Power Press, 1994: 130-
141.

5B K TTAIAESE £ RGO A R, AR
AR, 2005, 27(5): 5-12.

Zheng Dingtai. The Technical Development of the Integrated
Power System for Surface Ships[J]. Ship Science and
Technology, 2005, 27(5): 5-12.

Gong Yanfeng, Huang Yan, Schulz N N- Integrated
Protection System Design for Shipboard Power System[J].
IEEE Transactions on Industry Applications, 2008, 44
(6): 1930-1936.

HEACHE Matlab 28 M4 500 vy, JE50: EBS Tl 4
JAL, 2005: 143-149.

Dong Changhong. Matlab Neural Network and Application
[M]. Beijing: China National Defence Industry Press.
2005: 143-149.

A5, FULEE K218 — ik T R MG L AR 5 RBF
BRI ), B 72 5L, 2008, 25(2):
17-20.

Ni Xiaoyong, Wang Dianhong, Zhang Hongjian. Quick
Algorithm to Mixture of RBF Experts Network for Function
Approximation[J]. Microelectronics and Computer> 2008
25(2): 17-20.

B, IhETR MZ ML S MATLAB R2007 55
M), At B Tk AREE, 2007: 270-272.

Ge Zhexue,> Sun Zhiqiang. Neural Network Theory and
MATLAB R2007 Implementation[M]. Beijing: Publishing
House of Electronics Industry, 2007: 270-272.

(wiEs%st: F2%)



