The Transactions of the Korean Institute of Power Electronics, Vol. 20, No. 1, February 2015

45

A7) dute] FRAGAE
T2, 27|

http://dx.doi.org/10.6113/TKPE.2015.20.1.45

Algdold Edo A3 A+

1

71 X}

o

=271
=

A Study Integrated—-Power-System Simulation Model of All-Electric—Ship

Hyun-Keun Ku1, Ki-Kon Kwak?® and Jang-Mok KimT

Abstract

The simulation model of All-Electric-Ship consists of electrical and mechanical systems. Running the total
simulation requires considerable time and causes a lack of computer memory, because the two systems have

different dynamic characteristics. Therefore, integrated simulation is practically impossible. This paper proposes
the simplified model of electrical system to reduce simulation time significantly, compared to the detailed model.
The validity of the proposed simplified model is verified by comparing detailed and simplified simulation results.

Thus, the simplified models are applied to the integrated system. As a result, total system simulation can be

implemented.
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Fig. 4. Simulation result of power generation system.
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Fig. 5. The detailed model of propulsion system.
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Fig. 7. Simulation result of propulsion system.
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Fig. 8. The detailed model of energy storage system.
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Fig. 10. Simulation result of energy storage system.
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Fig. 11. Integrated power system(IPS) of all-electric-ship.
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without energy storage system.

=

74 FrelA DCAIES wWEo] EAjsh} wlwls)
IEEE DC A%l tid 717%s wzay 7471k
© 204%7)9 4R Age &

Agel 71Fe x|
A7)e) Fug, Aute &
o A A2 HolFy.

1el7] §18 Aol

| S5 TS Al oluA] A
o FA ola) DC A% #<te] IEEE DC At



50 7130 FRAHAT AlETo)d o] w3t A

o =2(XAM)2 201240 WS} Sh=Eodxct
o X|dsalolzdkMAliel XS drot THE
o4 T2 (NRF-2012H1B8A2026153)
=D Voltage=
12 satismaetion | A - [—Dconavengon} References
& W/ [EEE recommended I [1] S. S. Kalsi and O. Nayal, “Ship electrical system
§ 09 i 1:“““'3" :“ata *:IO%L simulation,” Electric Ship Technologies Symposium, IEEE
03] 1io ju nia ‘L 550 oia jﬂ . Digital Object Identifier, 10.1109/ESTS, 2005.

[2] S. G. Lee, S. H. Kim, Y. S. Jeong, and S. Y. Jung, “Power
. system modeling and analysis of electric ship propulsion
ST system,”  Telecommunications  Energy  Conference,

<Output Power of Energy Storage>
13 T T T T T

% Insertion of ES T
- T e i 1 INTELEC, 2009.
g_ 5 : i azsine) [3] B. Zahedi and L. E. Norum, “Modeling and simulation of
3 : i ; . i b E all-electric  ships with low-voltage DC hybrid power
A5 T i 3 . yr % 30 t o systems,” IEEE Transactions on Power Electronics, Vol.
<Turbine ::lr:::u‘isl}nn'erh 28, No. 107 2013.
0s . : : : : [4] P. C. Krause, “Analysis of electric machinery,” Mcgraw-
Sl Nl E R [5] IEEE Std 421.5 IEEE Recommended Practice for Excitation
%5 oak.... System for Power system Stability Studies, 2006.
Ll o Al ... SSRGS SN C— [6] S. K Sul, “Control of electric machine drive systems,”
o T 20 30 30 e ) w0 50 Wiley, 2010.
<Grid Frequency> [71 R. W. Erickson, Fundamentals of Power Electronics,
& o ! ! : ! S ey Spriger, 2013.
% 108 : e [8] http://www.marinecontrol.org/
g i fii N [9] IEEE Std 1709-2010, IEEE Recommended Practice for 1kV
§- ok § : : to 3bkV Medium-Voltage DC Power Systems on Ships, 2010.
w H H H H H i
0 - L L I L 1 i
o 1w 20 30 40 =0 &0 (] 80 ? %Ij E(ﬂg*ﬂ)
ey 10840 128 1124 2000 FAH HALH
= 7|84 ZER EY. 20004 ~six S gt
%15— 3 A-ekAb SEtobd
T :
-
o I;B

20 30 40 20 60 ] 80
time (s)

Fig. 14. Integrated power system (IPS) of all-electric—ship

43 232 4. 2012 oo MAHT|
with energy storage system. = 20144 = Cfstel 22z
_|

ZU(MAD. 20144 8 ~BA AN

A,

jis

Aaiel tegshd £3h4 A T3 mdd W 8e 6UM. 1988 Rt H7|S3
& AAstaL GARd} A s HaE Eet 119919 M2ty skl ©7|3 st
ANEHol A FEA7E 2 wrg ALY AFEE 7 AD. 196 S st HU|ssmt
aholud. wak Aoter o7 A=A Mur Ealnd gf). 19974 ~20014 SHM T=dF
= Y 2 0 = Meloit@l, 20074 Florida  State
sl vk fwel g 84 AUYes ¥ e Al el Mo
o oE~ fhl a/1s el

DC AleAske] A= ol thd A5 FPsoint N °






