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Research on the development of Unmanned Surface Vehicles with
Power Supply Specialized for Maritime Environment
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Abstract In this study, an unmanned surface vehicle was developed with a specialized power supply for
a maritime environment. Currently, an unmanned surface vehicle typically uses lithium-ion-based
batteries. A conventional battery might be damaged or can cause environmental pollution when it is
exposed to seawater. Seawater batteries are proposed as a stable power supply. There is an urgent need
for the development of a stable power source for marine environments to solve problems including short
usage times, damage caused by flooding, and hazardous material spills. Therefore, we developed a
seawater battery and a lithium-ion-based maritime power system that can provide more battery capacity
for an unmanned surface vehicle. We show the efficiency of the proposed system through a tank test
and real sea test. As a result of the evaluation, it was confirmed that the vehicle is stably operated in

a seawater environment, and the operation of a sonar mission module, is possible.

Keywords : Sea-Water Battery, USV, Marine Power Supply Specialized, UUV, AUV

2 AT AGEARE QYo FEouR]7|&B 7o AU wol +3E A7 (1kWhe ol siseo]a A &9 iE A& sid717] A&
7, PN91000)

*Corresponding Author : Sungmin Koo(Korea Institure of Ocean Science & Technology)

email: smkoo@kiost.ac.kr

Received August 26, 2022 Revised September 27, 2022

Accepted October 7, 2022 Published October 31, 2022

712



sAFss Ae 37 A7t 48F ALY AL A7

1. ME
27 choa Sj9F 0l o] SAlo] T AT WS
AL 1 Q). s Fol o]ZH= A SHoA &8

F= 79l £AP9(USV: Unmanned Surface Vehicle)®}
B4 285E £33 T2l ol sA(UUV: Unmanned
Underwater Vehicle)Z F+29tH1,2]. 5 F9l o5
A= 74 dZ2E& B oA 94 2F=He= 94 =
% o]=A(ROV: Remotely Operated Vehicle), A&
AE|(Thruste)E 50t olsohs AFAREA
(AUV: Autonomous Unmanned Vehicle), F2<lz
S &8sk F2l Z=|tl(Unmanned Glider) 522
e & 9tk o]F, 4oz A¥g THEE ROVE
ALgt mE F2 olsAls HiEHE FsHTh mEhA
SiF FRlolsAlY HA 282 HoliAe et sl
AEE 12T A A FFY Afdo] dgolrh

J8yg 4 84S JAE it 712 wiE e Qt
AY FUULE YoiMe FA-RE F77F E7Fst
H ols A= YFRIoIEA 7L Adfgth &
st HiE g9 dlg e 2 QISE nR:-EHhEH 0 Aol 9
/o] Al EAgY

£ =RoAE 7189 AR digst] 9 s
3t A9 FF8A7F J8E FRIEEE ATt §f
FES A8 I3+ sieiE Y 7R A F5A
o ZEHiEY 78t A9 FFFAE FEH. sl
gy 7|9t 5D A 35 g ==
2E-ol= 221 HiE <l sl e A A5 viE Y
DEEHN, sigaiE e Ao 52 =i sl Al A
Sol] 2EEER o4 &R QIS 7[E viEY AL
glo] EAHo] WA¥slA] gk=tt. [3-5] SEHEE 7|9t
SYES A TFEAE PEol HiEe AS F5e
T ¢ Eo] 7heoteE w7| A%t wiEE] BEREA,
71& e et 9 o2 Yol gk £ =&
A= 239 AYES A8 TF A& F83 TR
RS Fdste] Asi] A= Ao, &8 AL
+F &k 532 B0l FES A9 3FFA7} S
ol Aol §-&5HA A& 7FsT= ASSIATHG-8I.

2
29l

2. siEE=t e S5 A

2.1 SWB(Sea Water Battery: i HHE{2[) 7|4t

SHYSst MAZT B

713

sferuiE 2l AP 7ot AFARL S ol 8] A
g oA A% % Aeg i AlAd
24, gl HollE UEEF ol 9 313 vhe-S
53 A71HAE AFStaL ARGt Fig. 12 Sl
ElF] 7dk SigSEe AAE AgEeAAReR s
Al9] E44& et 33 Ao, sig gl et
bd Ho w7 9 HUHY 59| 7es s

- = B
D ——
BMS case

SWB package

SWB
cell

i\ Battery case

Fig. 1. Management system for SWB

2 =704 ARSE sligeHiE e 7|9k SUESE Ay
5 AAY ALL Fig. 29} 2t} d5AA HE Y
Ao 8Wh(2.8V, 3Ah), Z71% 160x% 181 %230(mm),
A= 0.95kgo] T, @Y BELS 144Wh(12V, 12Ah),
F7)E= 444%167x205(mm), FA= 18kge] FHF &

g 7hict.

. 8Wh

. / I gy 3an)  160*181°30(mm)  0.95Kg
' 144Wh

. m (12v, 12) 4447167°205(mm)  18Kg

Fig. 2. Sea water battery module details
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Fig. 3. Management system for LIB
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Fig. 4. Lithium-ion battery module details
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Fig. 5. Power supply management system

A&3]|7 ALgoZ Tk B A] g A9 &8-S A¢t
?:]'_E/Vﬂ *E_]——— HosH, lxé @E—]A] 7] o @'—8-2'3]-0‘-1 :GH

F=3 Ao B3 B Aade] 58S T4 AT

S3o14 B8 2 A, S B4 A=
40 5 44 Sistel A o1 72 of5Al
o ROl AT e RSP 84 &
7], A7, el W olstol I AR, S

tlolelE Algate, FAHA AP Table 1 A4 4
2 Fig. 63} Zt}.

A

Table 1. USV(Unmanned Surface Vehicle) details

General specification

Weight 20kg
Speed Under 10kn
Size 170 X 88 X 38
Shipping Time 5 hours for 4 batteries/ 25,000mah
Survey Accuracy RTK +2cm
Carry Portable

The lay of the land Complex terrain navigable

Single/multi-beam sonar, water

Mountable Sensor .
quality measurement sensor, etc

Fig. 6. USV(Unmanned Surface Vehicle)
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Fig. 7. 3D design drawing of USV
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Fig. 10. Tank test of USV
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Fig. 11. Experimental location (Yeongdo-gu, Busan)
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Fig. 13. Real sea test of USV

539 olele Fig. 149} 2ol AZisheje] Rl
A7go] o5t Aol Tl 91118 54 Blo] sl

L]

o8 Y N 2 4 e
L]

Fig. 14. Acquisition of water depth data using
multi-beam

24 dolelt Beudeld, 291 B3, 84 57,
92 Hloje] L AA Hyp ack 2018 £TEY oI
£ Fig. 159 2] 3D A= 9 A7 441% 5t
AT AUIRS JEHES ek

! o

Fig. 15. 3D depth data from USV
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