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Abstract @ The exciter of a ship generator adjusts the magnetic flux through excitation current control to maintain the output terminal voltage constant.
The voltage controller inside the exciter typically uses a proportional integral control method. however, the response characteristics determined by the
gain and time constant produce unwanted output owing to an inappropriate setting value that can reduce the quality and stability of power within the
ship. In this study, a neural network circuit is learned using stable input/output data that can be obtained through the AC4A4 type exciter model provided
by IEEE, and the simulation is performed by replacing the existing proportional integral control type voltage controller with the learned neural network
circuit controller. Consequently, overshooting was improved by up to 9.63% compared with that of the previous model, and excellence in stable response

characteristics was confirmed.

Key Words : Artificial Intelligence, Neural Network, Exciter, Engine Generator, Control System

1. M 8 g Aue] bHE flete] Au e dge £4
WAL WS FeaT. FAen Huke wade
Hure. o x| By =y sAd A Lass]e] Ba B A& dTTIE s w7 BV ARET <l
3 Ahe A Ao ARt au, Fo)ng edsy)  JPIUWE ARE vlR SAE S dRds xddesA =
3 mz7]7)9F g BAl AuEe Aty Aoz px A5 WAL XY SAEHEE A KA =
th 57 FA7Y] AT e ARHF A E FaA LT

=2 zJolo o] A= o 13 2= 0] ¥
* First Author : hmkim@komeri.rekr, 055-370-6312 =9 A%s A FAT 5 9l °l @l 7puel
+ Corresponding Author : jongskim@kmou.ac.kr, 051-410-4831 Ao B9 &R Ao, oJx}7]el| A ] Tt xSt Al



2

eoreorr

Ll

A1 Ao} aiso|th

of 2 AXES A V)& vkl

T s2=E v S oheke R 1A
e A7 wol WaAyE L lar, o

A& Asak, AFH vd 5 A

S WAl 9 th(Zhao et al., 2021).

gt |- AR A o] FoflME Be g
FRE = ofdf= olo] tigk M AFEolth 2019%
Wu, T.9] =M A8 weA 25 37 ¥4&
A Aps HA S Fagaels 7] H A st AA
HEo] AekE ATHWu et al., 2019). 2018'd Zhan, X.2|
o A= the A LED Al Z=Hol tigh 2177 718k A%
o] WA AQHE T (Zhan et al., 2018). 2018%d Wu, J.&
AT 71Ny darg]Ee] gkd MPPT 71l ois AlFE A
THWu et al., 2018). 20208 Yu, X.i= A1 AT 7]9ke] HoES
Abgete] A8 WESAE A4 WEo] AltE Atk
2020). Kumar, R. S.&= AvlE I8 = RUYEH A]AE A
ANFA T 7]&9] F&ol tig =S Tx
al., 2023). 20211 Vanting, N. B-& #7] 3} =S 9%
Deep neural network®ll tht XZAQ] 2 R{E 3
et al, 2021). 20231 Bento, M. E. C.&= A& A]x€le] 23} n}
2 AXE 9gk E88 71Rke] 28-S Al Th(Bento,
2023). 2023 Olcay, K.9} Cetinkaya, N.-2> 472} 647} A
7] MIEL A A= G tigk 4 433 THOlcay
and Cetinkaya, 2023). 7] APAFANA A& = A% 7]
Ats 2 JAFA TS A8 HAe} 7hsde] wig- Wi =
}.

3, 7] SR AxT] Ao] #E HE AT HES
A B Da Silva Filho, 1= A AAE AloE 98
Paraconsistent Annotated Logic®] 553t o]% e (PAL2v)E
Z 3k Model Predictive Control (MPC)S A|9Fslal 9l il(Da
Silva Filho et al., 2023), 20233 Hu, Z-2 J#}7] Ao & 53l
DFIGS] Fit A& Jidsh= whiel dias] A8kt
(Hu et al., 2023). 202213 Al Issa, H. A& B7]9H4d7] =24
W gdtel] sl ox} Al=gl Bt tig AE Fast
S THAL Issa et al., 2022).

e APxAE S A" -] dig vk
ole] Fxnsla AT 3|25 AAEtY T5S AlFoEH
AlzEel Aes A AL F Ades & T A, At
7] 71 oz Al2Ele] 7] A E AFAF
Agol digk 7S B1E & ATk

ol A= [EEEOA] Algahs W 7] oA 28" B

X
2 % 319l AC4A EFIe] o] A}7](IEEE, 2016) U139 At

A 77E AR Y-S Aol & 7He skl
A]

ols
o

e e

i)
2

2~

o
>,
o

0
1%

i
L

£ o
ro,
o
N
olr
=2
=)
By

[o
S
2

o
F

o o
o

o
9,
=2,

& ofr fror o
51m
sl
oL
o
of 1>
o% *

f
N
Wy
o
i)
N
re
-
N
L

r

AL

ol

Y

H-f_4
2 2 FI o m o

s

*

A AEY

Ao 715 71E9] PL Al 7]o| A 214 3|2 A7 2 gl A
sto] A5S 89l Stk 71E AgAr)ek F7] 2T o
&k Matlab/Simulink 2 2% 2 Alg#o]ds S8 de K3}
Hizol| e 74 &4 54 deolHE 335k, o] o]
HE 71902 RS shEAA A7) U] d Al of
715 dA & e AAT 2 Aefr|E AAESIT F
TH oz AtstE Aor7lE A8 Rl AlEdHoldS

sl 71E A7)k AAE S 548 HlaLste] s Al

2.1 Mutol M AAH

Fig 1© A% gae A Azgd oig Adsol
o ohrel d wRslR AR S Est e, w)
of sk e AN HAN Y Bok A Fa 4%
Bk wvle] S3 Farge Ay Asdel o
Aofshed ol Au AAATS] APAS Fuds] A%

ZF83 g 40

Electric
load 1

Electric
load 2

Electric

load ...

Fig. 1. Electric power system of conventional product carrier.
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Fig. 2. Modeling for governor and engine.
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Table 1. Main parameter for controller of AC4A type exciter

Parameter Value (Unit)
Low-pass filter time constant 20 (ms)
Voltage regulator gain 200
Voltage regulator time constant 0.015 (s)
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[ | Scenario Inital load | S;melép
— {d:m vaible 100 kW load step up 150 kW 21s 3s
100 kW load step down 750 kW 21s 3s
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:_;'___ _ 400 kW load step up 150 kW 9s 3s
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Fig. 4. Configuration for electric power system.
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