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A Study on the S00W Class Converter for Power Supply of Ultrasonic

Anti-Fouling System for Small Ships Based on Independent Power
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Abstract

An ultrasonic anti-fouling system that works to remove bio-fouling, which is organic substances attached to structures under the
water surface of a ship, while the ship is anchored is proposed. In order to review the configuration and applicability of the
proposed system, it is designed by analyzing the operation patterns of coastal small ships and simulating power consumption
according to the operation patterns. In this paper, a S00W class converter is proposed among the proposed system. To achieve high
performance, a continuous conduction mode that can reduce the size of a circuit and improve efficiency of the system is applied, a
two-phase interleaved boost converter applied to schottky diode and N-MOSFET power switch which are capable of high-speed
switching is designed. In addition, P&O method that is easy to implement and has a simple structure among MPPT control
algorithms is applied to track the optimal operating point in the non-liner characteristics of independent power module. To verify the
usefulness of the proposed system, a S5S00W class power converter is designed. Through simulations and experiments, the
performance of the MPPT algorithm according to the solar radiation condition of the independent power module and the two-phase
interleaving algorithm are verified. In particular, the MPPT efficiency of over 99.6% is confirmed even under environmental
conditions where the amount of solar radiation rapidly changed from 100% to 75% and the power conversion efficiency at S00W
output is confirmed to be 96.26%, confirming the usefulness of the proposed circuit.

Key Words
Ultrasonic, Anti-Fouling, Two-Phase Interleaved Booster Converter, Independent Power, MPPT

1LME

2% IMO 415} sk FRAITH-S- HE91 €S IMO Sub Committee
on PPR: Pollution Prevention and Response)of|A] AEhS £33t
o FxEol F2E= RV AR E(bio-fouling)S
AAL7] Q13 7rolEeiel AdlE Xyl whaf
22 AN 918 APhEe Bay
ofe}. AUk Bl Aol 1%
of vhe|ejotel T2 thekrt

ZEo] FAEAY &2e)7] o

o e

GEE R

4

©
o oY
el
o
k1
pacs
rir

N
_O‘l"
i 4
o o= fr
=)
ox
o Mo
L.

ELE
ro,
oft
4
N

B Mo oox

il
N
£ 1o o

i)

N M
¥

0 o

 Jy
g
°
&
1o
[
ﬁ
o
oS
4 4
N
il
Mo
o
o9 =«
<L
r>~
|
Iz oA
L
fin}

e
o
o
)
2
T
)
N
il
=2
" ox

Y
NI
o=
i
©
1
0%
)
re o
4z
L
it
-
N
il
1o
ol
N [
o &
olN
N
>
N
k1

& A 5 qlem, 53] 23 5 Aute] Aol Skl
et Am o] 40%7H] F7HE AL 2A7EA0] wj &=
A SR 4= Qlokal HaEa QIohl] E3E A AAR o=
WEsEe 57 AR 5o ) v 1A
&3 9 k2 Alute] sidheke] A 7K AL gle
|, EEDI(Energy Efficiency Design Index)+= 2025 o]3 &)
Tl CO, viET 30% A3F 9 ol|A] a87]E 42.9%9

Fde atskal o2]. ofof weh e 241 Aol
Ae AHRAAES agos AAs] 913t ¢HE Hiole
& %(anti-biofouling) 7]& 7ol thFEIL glom, Auto]
guh F AuRERPEC] diste] agow AAT 9l
7HA 9 @A SHoA AAIAQ] 25T e AR|7F 7
FLAQ Weto® pAME| L 9tk E3E L oA of
UA|aeH] 1At W oikelets § 7] wiEwe e

¥ Corresponding Author
Institute, Korea.
E-mail:dsshin@keti.re.kr
https://orcid.org/0009-0005-6536-3763
* Smart Ship ICT-Convergence Research Center, Research Institute of Medium & Small
Shipbuilding, Korea.
https://orcid.org/0000-0002-6470-2947, https://orcid.org/0000-0001-6504-3712
Received: Jun. 15, 2023 Revised: Sep. 14, 2023 Accepted: Sep. 22, 2023

: Smart Electrics Research Center, Korea Electronics Technology

Copyright © The Korean Institute of Electrical Engineers

This is an Open-Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits un-
restricted non-commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

KIEE



1174 The Transactions of the Korean Institute of Electrical Engineers, vol. 72, no, 10, pp. 1173~1179, October, 2023

A7)} 20259 714] Gk @ shed s -
Sof tfsiol Al 9 W] Mg Algkehe et o7 )
A ERWe JAEITH3] &, daF 1 St RT oA IR E
L ourdy] ARgo] AsHEo] ulet 2wl wro Hujo] Lo
A

ol Auksll mE Auf

In

¢

Slgk EYAY ZI 28} o A2 Fe] ast Aol
o} ofo] ¥ ERE SYHoR 2w o FuE &
o] $IeE AT Ak SHela, B3, Ak A9 F HlAl
B0l B4 2 BYade] A ee B A5t
7] $Iet Ao A FF SnelET ol2e] naES s
7] S5 24 QlEEl Alo] YmelEe A8 43 Aluhg
S00WF A2 B A thate] AlQteka, AlEe ol
A B3 Aok 3ze) e At
2 ==

21 SR Tt AY M WO ALAR A7

B eRol A Akt HYAL 7|uk 28w} e A o
Clola <18 1ol Uehish, A Alsile] Fde 53
A, A B AvE, ee] BE, AewusbgA) W 2 ou}
o e LAk Aok 2T F R4 Aot A
o B AuEE Y9 BEo| 2t HAYA EAA
HAo] FAYS FEste] A A W] BB A5t
1, wEle] mEe] AU AHUIPNE Fo 2o do
g £oddt 4 9l AC He Faw

Power Conversion Anti-Fouling
System(500W) Equipment(60W)

PCS
g I p—

i}

MPPT
Controller

Independent Power
Converter (500W)
Battery
(=2kwyhy

76.8V/30Ah

O 1 AS MEIR zSm} HIQ A|AR Clojoj

o

Fig. 1 The diagram of ultrasonic anti-fouling system for small ships
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Fig. 2 The power consumption simulation according to ship operation profile for
the design of ultrasonic anti-fouling system for small ships
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Fig. 3 The power converter diagram for independent power based ultrasonic anti-fouling
system
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Table 1 The specifications for power converter
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Fig. 7 Power converter simulation results
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Fig. 10 Power converter load performance test results
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Fig. 11 Power converter MPPT performance test results
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