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A Study on the Self-Contained Solar Powered
LED Lantern for Location Mark of the Sunken Ship

Kim, Ji Young

Department of Coast Guard Studies
Graduate School of Korea Maritime and Ocean University

Abstract

In this study, the necessity of the solar cell based self contained marine
lantern for Location mark of the sunken ship was examined, and the

design, fabrication and testing were conducted and verified.

When ships operate between foreign ports and domestic ports or between
domestic ports, they choose to operate economically and safely. Marine
accidents are increasing gradually due to the natural environment of the
sea, complex marine transport routes, traffic congestion, increased

speedboats, fishing boats and fish farms, and rapid weather changes.

In the event of a marine accident such as stranding, overturning or
sinking of a ship, quick initial response is most important. Hull of the ship
preservation and rescue operations should be carried out to delay the
sinking of the ship. In case of oil spillage, an oil fence should be installed

to prevent secondary pollution accidents.
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Therefore, in order to promptly respond to the initial response, the
accident should be notified immediately, and this notification system is

recommended as an international regulation.

In this study, international regulations, response guidelines and related
technologies related to sinking ships are reviewed, The research details of
a sinking position Lantern that informs the location of the sunken vessel
using the Emergency Wreck Marking buoy of the recently developed

sunken vessel are described.

The lantern for location mark of the sunken ship is installed on the
upper part of the buoy installed on the bow and stern of the ship. When
the ship sinks due to marine accidents such as collision and stranding, the
buoy is automatically released from the buoy stand. The light source is
automatically turned on at the upper part of the buoy, and the light is
emitted in the horizontal direction and the vertical direction with a light
intensity of more than 4 nautical miles as defined by IALA, so that it can

be easily identified in the sky as well as in the ocean.

It is a system that can receive stable power supply from the center of
the ocean based on the solar cell. In addition, the location of the sinking
vessel and specifications of the accident vessel can be transmitted
wirelessly through the Automatic Identification System(AIS) and the mobile

network to rescue the sinking vessel and take emergency measures.

KEY WORDS: self contained marine lantern ¥ A& 5w ~], Aids to Navigation ;
AtoN &=Z® 4], Sunken Ships FEA8}, Emergency Wreck Marking ¥4 & E-X4q}
¥ X], Solar cell Ej¥H =], buoy K3, Marine accident 3J%FAFIL, Automatic
identification system : AIS A¥Fx}F24MAx], Wideband Code Division Multiple
Access : W-CDMA 33ty Rz REE
Safety System : GMDSS M A4z = <FAA =, International Convention on
Maritime Search and Rescue : SAR 3l/¢ 42} F-Zol #3F FoF

#<2:, Global Maritime Distress and
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Table 1 Casualty Records, Time Period 1990-2012

Generic Ship Type Number Ratio
General Cargo 4,114 37.9%
Bulk Carriers 1,951 18.0%

Passenger Ro-Ro Cargo 955 8.8%
Fishing 610 5.6%
Passenger 389 3.6%
Reefer 303 2.8%

Cruise 241 2.2%

Ro-Ro Cargo 230 2.1%

Car Carriers 227 2.1%
LPG 183 1.7%

LNG 28 0.3%

Cellular Containerships 1,235 11.4%
Large Crude oil 375 3.5%
Total 10,841 100%

(Table 2>9} Z v} A= QI3 AR & F M0HEo = vk &4
o A 5029 52.3%, o1 2307 24.0%, WA 999 10.3%, A4 & 2= 30
g 3.1%, ERA 208 2.1%, 22 =4 159 1.6%, AElelHA 119 1.1%, #
2k R 10W 1.0%, LPGA 8% 0.8%, &4 43 0.4%, A+
0.1%, LNGA 09 0.0%°] X5 Yerl™, 292 o] ©ol] Yot A4
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Table 2 The distribution of total losses per ship type,
Time Pe-riod 1990-2012

Ship Type Number Ratio
General Cargo 502 52.3%
Fishing 230 24.0%

Bulk Carriers 99 10.3%
Passenger Ro-Ro Cargo 30 3.1%
Passenger 30 3.1%
Reefer 20 2.1%

Ro-Ro Cargo 15 1.6%
Cellular Containerships 11 1.1%
Car Carriers 10 1.0%
LPG 8 0.8%

Cruise 4 0.4%

Large Crude oil 1 0.1%
LNG 0 0.0%

Total 940 100%
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Table 3 Status of Ship by Sinking Ship (3] &F<=4FE, 2018)
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Incident resulting in new,
dangerous wreck

!

Immediate
Broadcast / Transmission
of Initial safety message

I ' '

HF || MF | | VHF

Etc.

T T 1

lssue updates / broadcast
As required

Yes

'

Obtain information
on new wreck /
obstruction

Is broadcast

Y

sufficient 7

Determine Requirements :
- Marking / including A1S
= Guardship
- Temporary VTS

Is broadcast

Review marking
requirements

Fig. 5 Flow Chart for the Mark of Emergency sunken ships
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Review results of survey :
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Fig. 6 Development stage of Communication system for Offshore business
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2.3.2 sj3HAE T4l

Table 4 Classification of Maritime communication data

(IALA Maritime Radio Communication Plan, 2009)

24 A 44
« Weather data
« AIS AtoN ; .
+ Digi i i = Ship reporting + Voyage orders
%%18‘1 Selective Calling |, Npifications to coastal | » Commercial port
- Long Distance States — services
Identification + Port arrival notification | « Operational reports
and Tracking * IALA Maritime » Crew personal
- Differential GNSS Liformation.Objects communications
« NAVTEX/Safety-Net « Electronic chart update | « Crew e-training
« VTS coordinatiz/)n * Access to vessel & » Cargo telemetry
« Emergency SAR equipment manuals » Passenger Internet
oeenty + Remote maintenance & access
Distress and Urgency Service L B e
alerting/calling + Telemedicine

2.3.3 GMDSS A A

GMDSS (Global Maritime Distress and Safety System : A|AsjAaz=yd 2 kA
A=)= SOLAS &ef 2 19799 s 4 2 F=xo #F IAxF
(International Convention on Maritime Search and Rescue 1974, SAR)el <2]3]
ol Aol Aol o AAEAA T2 ZEE T8 fg A A
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© 24 199213 GMDSS A A7 =5

sl Zlo|th <Table 5>& Fistd 7|&Ee] 2 4 9] 500kz¢]
AL e AHgste 23849 MF/HF 9 9] 2,182k & AH&3te FA14ds)
Z2dFA B2 S AFES ko, GMDSSel wE DSC7F =gl we 2dE4l
HET Fad 2dadbte] A4ERsel 2d A 3 2d AlZo] HHES
A EH AT

GMDSSS] F871%& AMuka o siehs, siebs of A¥a aex Hua g
o ZUAR Az 54l AU ook Fm, 5 A

7Vt =% DSCE Ar-&3h= 2,187.5kHz, 4,207.5kHz;, 6,312kHz, 8,414.5kHz, 12,577kHz,
16,804.5M, 1565250 59 F37t F7hE AAHAIL, L6WE AHgshs
INMARSAT-8 EPIRB A{8] 27} F&&of we} COSPAS-SARSAT 948 EPIRB=
406.025ME A3l BIFo] EZ3 AEIZE Hol 406.028ME, 406.037Miz 2
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406.040ME 7+ A8 <= A

Table 5 Comparison of Communication methods

before and after introduction of GMDSS system

T8 GMDSS =9 # GMDSS =¢ ¥
VHF Ch.16
VHF Ch.16
VHF DSC(Ch.70)
MF/HF SSB
EUhE Al A ) MF/HF SSB
MF/HF DSC

Rl MF/HF NBDP

(AR

29z AH Az 1} 8FE} 2] 7] SART, EPIRB
29 AT AEA % 2-way VHF

AP B 212 A] 7 NAVTEX, EGG
ALY A B4l - INMARSAT

GMDSS= & AT FES 3008 o2 IAsEAo tsty A&
HTHSOLAS Chapter IX. Part A. Regulation 1.1). wi2}A] <Table 6>3} z+o]

=

< A AT FEF 300 ©F Y

S

T ASE/dS SOLAS & efol uwet
GMDSS FHMHE oA o gAlsteiol G}
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Table 6 Radio equipment to be provided according

to the GMDSS navigation area

W &

FH) BHA

sleka o] VHE A3 EAA% 9
3 S (eF 20~3030 2])

Al

VHF, VHF DSC, VHF DSC
Hg4171, <14 EPIRB

set=re] Teaeh FA1d 3t
A2 FAAYGF Al sl9S AT
afl < (eF 100~1203) 2))

VHF, VHF DSC, VHF DSC
2444171, 914 EPIRB MF, MF
DSC, MF DSC #-8541~71, NAVTEX
FAL7], doldEM2~ZTH, Two-way
VHF

INMARSATS] B4 9oz
A3 Al, A2 FE& A9gk
A ES 70%= o)

VHF, VHF DSC, VHF DSC
2854171, 14 EPIRB, MHF
NBDPM MHF DSC, MHF DSC
A-85417], NAVTEX $417],

doldEd ~ZH, Two-way VHF,
INMARSAT-C#

A4

Al, A2, A3 sl < A23 31
=N
=

(59 0% o] 4

N

A3 3t T

Fig. 7 GMDSS sea area classification
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2.3.4 e-Navigation 7

e-Navigation> IALAo| A= AHre] g+ SUHE 527 3o BF ZH<tol
EEl ES =l

ZE A AR A HbE A A™ Auix R A
S AAAQ oz Mulmt §4 BH Ao zxd2 L 43, I wI, =
E 9 24g s NI AAZa Fosta dot

%, Adk ) g dAgs) FuEs AA - 2Esste @dsiArb ek s o
T HEI RS st A/dE Aured AAEA dubo] grE2 ARG RE
AFsta KA Aukgds RUER 3tY FE - H2 F AELEES A%

e-Navigationg  FA43t= AL 4A"HOnboard), S/3(Ashore), &4l
(Communications) &2 A1¥KOnboard)2 Ao 443t AR ES FFS 53
A FY, e AW AREY AF, A" BRI 2F3HE I

olx® T =iz, s A

=
[}
9% Aus AFe BAoE Wk

EAl(Communications)2 <Fig. 8ol YEehd ule} 7o) Aut-xMul Mutk-S-24)
BAE AE 2SS HBFoRE I F AUty S HHoE 93|

o] w7 = Zolt.

[ﬁ

OFH

& ; o
M uf N V 54
- Al Aapel = AAMMES| N E A
cold, A dukg i) & Al S £ AR 'li! -
-GS AvhEE EAE - An g el
- ApEA 14 “SgEeke AL
BT AL E - # A gt 29 Au]

Fig. 8 e-Navigation Component
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IMO® A= e-Navigation< Ad3}7] 9 AFAGA A AF&Ao] gk A9,
AbEAE @A gk AoE St 57 AE(F T, A 2 Agke
o, SI DA =E, Atoffshore), =g} A H, 2 L 7]} AR D)ol A 3
Q3 dul 7he] S Anlxet BEE dA AR AFS A% =& H AAY

MBI 2E B ARl ZEEZEQ T+ MSPEta gt

b

Table 7 Maritime Service Portfolios

MSP Identified Services
1 VTS Information Service(IS) VTS AKX An| 2
2 Navigational Assistance Service(NAS) oA Au| 2
3 Traffic Organization Service(TOS) FHAEAG AH 2
4 Local Port Service AR A2
5 Maritime Safety Information Service(MSD St AG R Au| 2~
6 Pilotage service S AH|2~
7 Tug Service ol ARl
8 Vessel Shore Reporting LSS 2R
9 Telemedical Assistance Service(TMAS) AA Y 5AY A=
10 Maritime Assistnace Service(MAS) AR 2 A B2
11 Nautical Chart Service = AHj
12 Nautical Publications Service FEAA A2
13 Ice Navigation Service e asl Anl2
14 Meteorological Information Service 371 B AH| 2
15 Real-time Hydrographic and Environmental AN 2 9 PR

Information Service A H] 2~

16 Search and Rescue Service FA T2 AR 2
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{(Table 8>& ~mlEZ3} e-NavigationS ®¥lwdlal E31d
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Table 8 Comparison of e-Navigation and Smartphone (&} &F<=4F5, 2013)
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Fig. 9 SMART-Navigation Project

2.3.5 DSC (KA 2AH 5272
AADSCE MF(EShe), HF(&sit), VHRGEat) 5
el e ol g3t TAAMH HrbE Ao IFF FHo UALUER A
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2 52 94 23S Eo 2 AHEde AX ot

Hoe TR Vet o® DSC 9 DSC A&21717F F-4d4du 75
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=

DSCE  MF(2187.5kt), HF(4207.5ktz, 16,312kt 8,414kHz, 12,577kHz,
VHF(156.5250) 2] v} o & AF-RtTh

Satellite

Communications Relay
-y

g

P
Federal, State,

o
\)@ Local Agency
-— el
- i ey

Group
Communications
Center

Disaster
Recovery
System

W

Private Portables USCG Vesseols
Vestels

0
Vidtseis

Fig. 11 DSC Distress Signal Notification Concept
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2.3.6 SART (Search and Rescue)

A A F=xd 33+ dek(International Convention on Maritime Search
o

and Rescue, SAR)oA = s FAFZE 93 AulRy AEE FAHSIL 9

Aol whekok Fk.

nas GeA, F7149 9 nng P FREDE FRIE, AtRm
ASE ABSHE FFPATANE ANYRE £AT F JE S Fus)
T 5 TE BT A el LFse
dafof otx, FATEE BHOE

Huke] 91X BE ATl ok Gk,

%
Aol gxel gles 7% - AgE

oft

Aoler Tt 2o AEHow FAT o olgxE drloly, Fv)
golsty Aol Hste] ZMoIA el Wold gl A= SARTE =
FA7M 2dAe] fAR0] 4O Fig 1D AGEAe] EAsET |,

Fig. 12 SART Device

_29_

Collection @ kmou



SARTE FxAlute] #oldo] 209 FHo® X7} BAHER 2zl

AAE gotd 4 o] 2 e AEANA ZF3] HEE 5 Ak

r]

v= #eold Bxvke] Ale FrIsiA 9k ot FukarthS

=3
H
o AFL DHOE 2UFE WAL AT YOBE i N Agse A
=

Aozdaa A AT Aue AFAEAANAD ANFR 5 AFHE
AIS-SART7} =450 2d+=x JF7F Z43t=a Atk <Fig. 13> SARTY &
A} glefo] .

SARTS] Ah§33
162.025MHz0] T}

9,200Mz ~ 9,500M#z] 3, AIS-SART+=  161.975MH,

)
)
12
rlo

SART code

Pagiten of
SART

Pesttion of
searah ship

Land ® L Other shit

Fig. 13 How SART works
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2.3.7 EPIRB

HA wAYAR AAE  FAEX DN AEPIRB, Emergency Position
Indication Radio Beacon)= Aulxd A] A Fa4ZS o] &5t AJEA] ¢

Ag FAEA AEE BAsE otk

tEH9 94 EPIRB A 28102 COSPAS-SARSATS A 2~8]<
v 2dANA AEH R o]E, ajHe] FAst HuE HAbet
Ao+ EPIRBEZHE BAlE U4 B8 Fuk 406.025M:2] HaE =4
=TS ARstd FAlstEE Hol 1o, A Aupet Ao
DOPPLER SHIFT 59 AXRE 7|x2= st4 EPIRBY A& A=(=A
km)3t= A o]t}

FlF it
L
%0
o

o2bA 406ME: 14 EPIRB= GMDSSe] 3sfufe] Al2~®lQl COSPAS-SARSATO
sl AgHE Ao, HAAAET) WAste ALHAUL U 4L @A skl
AEH O og - Hgste] $41S MASE A% FAF ] BEACONo|th,

406W:0) FAATOE AERE, 2R ETL EFF o] glom, AEAo] 48
A7E ol Aol 5B, EPRBolA 441¥ 413 COSPAS-SARSAT 94

o] EEZHAZEY 93 A&t LUT(AFEA @E, Local User Terminal)2tal

<Fig. 14>9} o] ALgxF dhito A 4% EPIRB 94 & X33 AR = 2
TFZAEJ(RCC, Rescue Coordination Centen® RHWA FZ A 2H o] F0] |

o]
H, olo oJsl FAAM, 7] Sl o7 FA T FFo] AEH.

5) COSPAS-SARSAT A2~®l& 4" A FAF A28l COSPASe ml=, vttt Z7h29
AR FEA 20 SARSAT/ BHE A2Rom, Gazte] Fsiza AAE 198049 8
2 139 AYH 9
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Aol Frtstd AAAE A8 BAAEE GEOLUT
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2.3.8 NAVTEX (Navigational Telex)

Y B g ~(NAVTEX, Navigational Telex) FA17]1& e AH

3
H
(NBDP, Narrow-Band Direct Printing Telegraph)®] FAIH| A2 24, Aeks)

Wl sl o E £AT 2 ZRg e FAFR, geln 3
=d7E JRE Ay HAP >
St A 250812) A 400 327k Eek
WHE gy Asde] B4 A% JRE AY FAT 5 dE A
$4TNA BT FAYRE IIFE Fol AHANPHOE AFHO

woll A= Aol A HEE= Aot

SAdEl= 518kHze| HhHAH A HA(FEC MODE)A FAlE = F3A
B 7I13AR, FAFZ Fo| I HARE AsHOo2 F415te] PRINTER| <

Faled L vHg 2~ T AFEHA ge sgS Fdstes A
A3 AR A Ko o= wutth o] F oS 2 A A A AINBDP) ®E+=
AL E(INMARSAT)ZF Alg3t= 171 &5 (EGC, Enhanced Group Call)
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Fig. 15 NAVTEX Receiver

2.3.9 VHF TWO-WAY Radiotelephone

Zoutt) oA A EAA(VHE TWO-WAY Radiotelephone)= 34219 ot
2 eHSOLAS)2] AAINEE L A Z(GMDSS)ell whap Autel] o -2 o
gAstE Fa FAAdR) e

b yo

t}.

=, A H A E KHSOLAS) A A= s ol wel =&
=T 300 o) FAFEAL 2dud FLFFAAASAANE oF @A
= [e)

-
o
)
o
N
fu
%
v
oo
k)
L)
rlo
Jm
oX
o
P
X
2
o
<
v

AA 24T 5 glofo s, Foizk Aok sk, dlPe =AY Fol ¢l
ofof akm, Lol RolALt Fol A & Q= A7} Hol Yor, AAFF F 5
z ool Aol Hojof s, EE A3 Fhwr BrHel7} Hojof s,
A% go] EAEC Qofof s, AF ol Fol AYAA Y= o}
.
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ok

%

£ Agsts Aulolt =3 Ao §FL B4 8AkolTh

Fig. 16 VHF TWO-WAY Radiotelephone

2.3.10 AIS (Automatic Identification System)

A AE A E AR (A9 HAE VHE 74 Transponder A28l o2 AHto]

AL S I8l ToldA AHZQ BER AFHES FHof

FAe &l g ol Tl e 278 VHF F3k A E(87B,
88B)o] ALE-Eal, 7+ AL 9,600bpse] AELS HAW, B 2000719 AR
Aol 7hsstth AlSe= 2719 SHE FA719 e 472 F450] Ao
o, FA7IE 2709 AdolA FA BRE FAT F A, FA7= 2789
s Hzol FAI%TH

AlS A& ZEEZe AsAESHFTHEGOTDMA) 2, AEdtF
A< WHA/(TDMA, Time Division Multiple Access), 9ol HEA £ thE4 & w2
(RATDMA Random Access Time Division Multiple Access), 14 H&EA| &S THZ

A< AI(FATDMA, Fixed Access Time Division Multiple Access) So]
AISE Adggo] FhstE 9 SOTDMA 48 AF&3tH, GPS A 7HS o]

g3tel §71 ol Hid oS shte AFAT B¢ KFF L BE AS
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AlSE 7t Ao R JRE Faste] mUEC AL,
FoAAAYRE 7 Auko] AFse, BaA VEYIE Tl B Jlwd A
Fahel algolae] ek tie YRS dekslA BEHA T 5 Aok

N

AlSe] Ao B2, F34= VHF Ch.87(161.975MHz), Ch.88(162.025MHz)o]
o, @A 1257 25kHzo|th. Fa 22188 4417 FHx dHidye] F
ol 975 = FHrete] 7]Fo] £1.5kHzelw, vkEa =¥ (Carrier Power)
2 5002 Folo AEE= HEAE 12.5W41dB)+1.5dB, 2W(33dB)+1.5dBe| o}

ZF3(Modulation Spectrum)+= 25kHz Bandwidth(0101, 0011), 12.5kHz
Bandwidth(0101, 0011), 25kHz DSCeo]™, 23F2]oj2 ®WAKSpurious Emission)=
0.25 1« W(AGHz7}A)), 1 1« W(2GHz7FA]) o] ot

AlSE =& AlS(Class A, B), #4 Fx& fIXAHE SAZAE o] &3
AIS(AIS-SART, AIS Search and Rescue Radar Transponder), &= 3% %]-8(AtoN)
AlS 5ol low, HZ A 9% A (MOB, Man Overboard)7} 7] o]
o] &= Ut

<Table >+ AIS H&EAEES vl #A3 Folot

Table 9 AIS channel access protocol comparison

T 8 SOTDMA FATDMA
JFANAZTAN  ALHe|L | NFF(EYH)o] WBH 1)
ex dEHod aute] AR | AXD WEs] felA AE
= 8 FAARE wdss] 93l | (5F@ F9 SAR A=
g )
NAZZe] HolEl WA E | A £RS AES 98 =
A 2Ee AxAAL B0 | AU AAHE FxsL &
FuYE | WS A Ao AT | £o| A AF}A g
A glol WA AT & | WAL wBFsld o
= PHe AT X
- 37 -
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2.3.11 Aul=& AIS

Auk=2g AlS+= SOTDMA HH2) 9] Class A9} Class B, CSTDMA 2129 Class B
2 FRHC Class A= ZA A7 F(IMO)e] AIS &A1 9 A48 wH=3}la Class B
= TABNAZIFE] AIS AL T EF 7|E WS AFsoh

) Y

A

Class A= dHlolH $FAF A= slote] F
SOTDMA ®2]S A8, WAIA] ByFr]e] wgl F7]H o2 F5418t%

A= AT

Class B= SOTDMA % CSTDMA W2l& AL23}H, Class A9t 4
s3tal SOTDMAE AHg3te 7]E9] Wl Fot8 F4 &
= slotol gk ZAe] HRE FFRI81EE AAIHY At A

Aol Aurt TAD  Qor] ASH ¥ah AT ALl £ w4

Fig. 19 Class B Device Configuration
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ol
f
rlr
o
J (
%
e
=
do
=4

Al gl A HE, FAAAAUTO), A=,

=
2]
&8 Ak ke Ate], A3 &(rate of turn) S EHHETH

<Fig 20> AIS ®A1 A 2] FA] 2] ¢] o Aot

el || (rarceTswippaTa; (Yo (o

A 444000001, | MAME  :SaRACOM1
3505, 1342 C.SIGH : CHKYM
129°02, 1033 1
5 MMS] : S4000001
06~ 10.0K1 IMO = 123456780
= G0E - 180 _0° i
A - pe:- ciod DTE : KEVADISPLAY
; i TYPE : 60
HOG: 140°
3nm

LENGTH : 162
WIDTH : 42m
. 7 ERMTHT :J\G--LE'“ WAV
B 8 8 8 5000 @A oo
[ TARGET SHIP DATA | @“‘ = || [ TARGET SHIP DATA | El"' Iﬂ s
H. i ] (2] [ ]
HAY STATUS : 01
AT ANCHOR Latitude 1 35051300
Longitude : 129 °02.5600'E
DESTIHATION  : PUSAN 506G : 10.0Kt
ETA (DATE) %12 COG 1730 -
ETA (TIME) 1 12:50 ROT :000
DRAUGHT s 05.0M HDG Hral &
Eun Ewu ﬁpnsl m Eu: Ewn Hpnurn

Fig. 20 AIS Message Display Format
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2.3.12 AIS SART

T F2g AR FAZAGARD = Aubg F3AH S taezel 54
AN FEATL 2dAE HAFHOE AT u of&H = Avjoln dA

= AFEL Fig. 29} 2o

Fig. 21 AIS-SART Device

SARTE FU7} folslar Z5o] t#Este ZdAlodlA He "ojx e 7
S = SARTE 2ZEAl7|H Z2dzke] Yx|@doe]l do= o] Ut

AIS-SARTE= 2007d@ 109 =ZAAZ]FIMO)S] #Hd 7]<& 7]&=(IMO ZA<
MSC.246(83)) A = 3421 oA (SOLAS) d ko] 7Jro g Aule] BA =
TokE AulelH, 2010 d ©]ZEHE] GMDSSA|~Hl o2 FM1Lze ol E

2ZH#Hold g SARDE Al AFE-= AT

AIS-SARTE= A€ GPS ol HEAHARE FZE3l AIS BAGAH0 %=

A4

2dNEE A& FFA $Ea0
14
=

iy

<Fig. 22> AIS-SARTe] 7@ = o]x, <Fig. 23> AIS-SARTe &E&5&%&

ER AT
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'

ellor

AIS ZU|

ECDIS

Fig. 22 AIS-SART Concept Map

AIS-SAHRT Block Diagram

Buzzgr

o
GPS LED)
g IS Conlrol Procassor
: E— GRS core ATMEGA-32 AIS data Processor
I CMXTD32

Fig. 23 AIS-SART Block Diagram
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2.3.13 AtoN AIS

g2 3E2 &(AtoN) AISE Aute Al ARg-3l= AIS9} VHF SAlxdo)AL8 5
AgE 715 S 7HA AL o, IAHEA RS TFHSE B (FATDMA)SE A5
ste] ARzl ke EA AERES B3l FERFY 7EAH R} s EIY
#= HARE A3

<Fig. 24>+ AtoN AIS stE9lo] 4" FF9 WA S AHsATh

CPU &3]

On.Off A2 &]

ol =x
=

Shunt & Relay
. I7IE
S S8 A
2 =, On/Off

GPS Core 4
:

Fig. 24 AtoN AIS Hardware Configuration Diagram

FE2EAEAN) AlS WAA = FAF=RAFSTALA) A Aarst= vk}
ol FERF 7IEAFHEE AIS WAA 21¥, FExA H ZE AHY 9
ARE WAA 69, 283 GBS HEE WAA 8
SEAEE AT A AtoN AIS Ao 3k BRE Es}
215 B3l G5 AERE AoolA do2 & MY F2ls
SAE oA Aol 7P = oAl AtoN AISS] HA o= WAIA 6HS T A
o A=E A= T wWAIR 2196 71, 7R 2 9 AF mAIR] 21 S
ot WAIA] 2199 718 FRe Aur 9 e 8AlE o] AEst, WAIA 6

A= AtoN AIS Ao gt Ao WS 8AE A LASte] A=

o
24

2

=

oL @
et

(Z
1o ofy
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kS <Fig. 250 3h=o] = wA Hofae AlxH ATt

- = e 0F @A my e °
S RO EVE :e.g 9 LU LT e
T NRF R ? Mo 07 e M 4 @
CEl g 08 me M L o

o 1A% 08 T3 M ] 0

ELILET =] e o7 ;) wWe 28 L3

B o 1\ LES e - e ) -]

| o "y a8 eI W T (]

| o e 03 me WM & 5

o 133 08 WY mm 2 0

o 08 68 o as 1]

I

o 1A% 0A I8 WMz ]

[} " 07 ms M ¥ 0

——— o "o os e M L ]
_[ Pllrl[lal o e of X4 MM 1 ]
- LI o Wa 08 TRE  WaT 2o o

=1:1:n1 tlm o 138 08 M4 M¥ A o

Sew =ww . w0 : “_l__ J"I"I{_I. ol o s 0% WE M 13 ]

S - 1 X 1
Id S WML a [ Ra) o e 08 T e o ]
R fovan 1 wE LT o] o B3 03 M) BE a3 o
v BRI
wansHIDIER
L] =
010108 03089 FrEr
300740408 103030 3 = g_.g;
Sty o 11 N B A s« o S
A~ 35 2 L B
piicn v Svi =8 R
= al i

Fig. 25 Intensive management system of AtoN in Korea
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2.3.14 AIS-MOB

HI A 27z FAAR] A 9x FAIAEXMOB, Man OverBoard
System)7} =UH 1 9low, ol IMO, ITU 5 ZFA|7]7-= MOBe| 71&7&<
e skz] Y3k =ort JyEHIL T

MOB Al zdlold Aut g&art virhel Yd 4% Fojd 2UTFE 4ulo
oz G5ANE 3
Ashe] d5AE

55 Jetected |
Bearing 180°R g

Range: 2.37nm

Fig. 26 MOB utilization, Electronic Chart Display
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A3 97 SHAL A" 2A

31 597 HAYA ="

311 HAA2H 78

1930wl

OHIEE ZIA8

19501CH

18RO

Fig. 27 Historical Chart of Lantern

gzuAel FU7 Far)Te 5EF AFE Hole AL QUE Tt
welo] HAwel 9. 1947 ;H& A71% S3bol AL e

=]
Az FHE B ol GHAUT. AATTIA At FU800
2, 1542, 1% 2 /hawd, 23 olaAEY Haw
DARYT B AHE o Aol wheh Aol WAL Al H

-
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2 FAEAY. 18200 =& A (Fresneho] 7

} fre|ites SO ®E | AS Afsta ol A FHFEA Y F8
842 ol Atk R FaiEA o Fdo= |
&3t} H&o] old f%i“h B &, H} , =

FagEAE M7 8 LED 39S A - &5ske AE4 $97e 3dYE HF
BHE A A2 Ee RAAES AN A4 FHIIE ERE T
Atk 8ol x| FHE SHE W] M A AL Auiel A
ARZZA 7 o2 sh=H U 3 SHF AHESE 5E7I= 979 ded
ddo] ofHe] AAARJ] HHYETFe FTM AFdMoF st== <Fig. 28>3 o]
AR AAARJ] B RS F&al LA S BRSt] FHA A A G383

o olzbel BH71e MUSE BE

ol
rlr
5
[~
i)
o
o

) N N
L)

ety

Fig. 28 Power Control in Solar Lantern

=7 Aojure Ay, =9y AAAx, dF7A7], RTURemote

Terminal Unit) $ o2 FAEHT oj9} e A2EL2 A FH7| HEE H
FFLHA 2"o] Aol HAdE APt BEd A2RTFEE HEAALG
AR 9 FA] THIE AV 5 A St Y35t Tl Tl B2 Al
k3 o ike]l A EE ol o A FAFom HGHAg &Y 1Es
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8) Z3f& (Electrolyte) :

6) k= (Cathode) :
7) <= (Anode) :



shal ofFSel o2 o5 B8 S-S Lot o, HaE HelA =
=34 = TR Fol2H ol =dolFol o Myt EE= A
o] AT oFA M HFAAM= JFE=AAA ALHA Ayt 25
= HhES dody, YREMHAAE T2E HIE HA71HA 4& A He
2ol M= e AAZ & e Felzta . <Fig.
30>& o]

ol

Fig. 30 Diagram of Charge and Discharge of Secondary battery
Ageted AA7F W14 D oA HR, WA AL A% vopw A
% ool M AEE olBAZA F S WAA o]=2A Hoh olu HrIeHA o
£ AAE dAAA@AADL 2, AFE HaE EFHFE I3, & 0

AAE FAs ALD F s AAE oJAAAEFAADG It} T4 Aldd=
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Table 10 Classification of Batteries

T 9 &
o | EFEHAIUAE AT GIUAR WA HAZA, s
A go) worelgel A e Holet FHel SolakA B
] setoux gl drlouUAzte] FEMEe] st o wha
o) 2} 7] ]
SRR Hel % - gxlo] 7%
AREAZL2, WEgE )9 HuAE A=
ATAA | AW ARG FHBAGAL, Aol ARE BFo}
DR
o | WAL PNUTE ol8s FEse] s e F el
T uAE By ArluA R ua%s}% A
2847 BEA o] P-NAGHS ol gdte] doluAs A3 A7]elu]
QA 27} \L /
ERE R 20
ARG AR | A B2 JUAE ArJUAZ WD

3.13 o]aHAA

AZAA(FEAAE AFEF] AN AFA, WAL, AGAS Fol Ag
A3 Yok AFAAe] FFe Bashd, $FL e AHT AAYe He
gare Agsit, FUSoRE BAE AL Atk Aol Ausitis 23
of glol & FEe AFL FAFHL Ygou, FIFEHA Fe AgsH e ®
AR Sk AT gel BAE Rol Yo A HozE HA Ao AaT A

YAZLEEFNI-CHPA = HIZ7HA 7P d8 AHEAYE S34 AA=A
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3.2 HFF THA =R

321 HF TAA2HE AL

B} k32 (PVPS : Photovoltaic Power System)& F-3+4 - F-F3fo] Ef kg
AUAE A7|UAR A HIAANT|= A=FHogE o] e Fold o=
ol HAlete] H7]E AME F dve FAALHoH. HFAAE B
A7 A 2 st 22 MEAE AFEStE dREE AFdoly T
o MYo® AgHAoH, O A AAGOE GAALNT, EEAA F
A EFOZRE FHE I FFUEL o228 IH AYELER o] 8F

T U =i

(Solar Cell Array)e} ¢HA=E A7) FFS Y+ AHAAEL =2 A (Storage

Battery) ¥ 2 - w{F WH32A] 2l
s

W 5

LS

1o
& o B g
off m

H, A% Hge]l 2AEE RolW ojtjelut A% sbsda, o 7
of A%3) TS Jbsth @714 A BRI o] AEH 280l Yk O
A fARY 9 BTt A BBAH FHE AUD Yok FgAd v

s =7] ARl FA|e} dAGIE wv @713 Wte] wel i ol

dAsA Xotal, dAE A=A ol EHAZEe] AljEE o,
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322 B¥RA 9 T/ 54

A= <Fig. 3103 28 A8z d7]E A= vEA 2=, A
7l A=E AMists v o7k AA]l N& wt=Aleh v siEo7t AF
(Hole)?l PE Wt=AE HAP-NHIDst TEoizity dhuzd 244 A&
QA= Aol 545 H71e PR AgE WEAE 7|8, O £H
AWHS FAA NF A vt=Ae SINS)S HET o P-NHFFol=
AAZE B4H, RS HFE FEATE Aol FEste] dApet FEe
o] AR o] Makel Fgol WF A L &ato] o3 Mz AWFoew
Y AF7F 2ARH. ojm ¥

of R3S RHEH PYH

>
Z
of

CTable 12>e0 A& BFAAL 7 BE A 2 WBES 54 U}
shgict.

@ 37 o 2E

Fig. 31 Principle of Solar cell
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Table 12 Characteristics of Solar cell type

HIAR 9 T/ A= A H8gs 2E W8S
944 Si 15-24% 10-14%
AAA
BEE 944 Si 10-17% 9-12%
Ej] &F A =
WA AA | WAEA S, SiC, SiGe 8-13% 6-9%
o1 GaAs, InP, CdS, | 18-30% (GaAs)
SH e EA © CdTe 10-12% (71ED)
B2
A A CulnSe, 10-12% -
F71 A B kA A A=A 7 EA/C60 1% ©]3} -
¥ f
gegey gea | es AR 0 g .
(A7}, <)

AYZ HgFdAs A2 A N& A2 4 299 Py deEe A
gdAog. A oA doly FEHE A=23 oE HIHA=Z
Azsta Ui g Jle] BlFRr17F 0.6V et A0 e ARE A W
A7) e AR} 2o} o] AER A4 12V, 24V T s AHgs o
= T Aol HgF FH Foll T dEHdoz AR ¢ An A9 o]0
F71A QA el s mEE A= FEHE AAolS} s, ol AGH
o] dejgo® ¥e HYAAE 244 A B Fd A 3o

35 80l 24% A=W HAFAAE AHET HA= 28% ol =
FAAZE ATEAG. <Fig. 32>+ T2 A2l BFHAY 3 FE ol
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Fig. 32 Single Crystal Silicon Solar Cell
d&ste] A go] 7hEd tEAA AHElE dolHE AZE HIAA= A
13% )9 H3tg &S Hola o dA/idte] gh5d T@AZ B 15x15cm
o] WAoo 17% o] EAdo] 7Heds Holal ot HEFF A"l 24 A

S&A 7HE 2 A= BFdAe shAstEel At AlAle] A FA= A

o @A i folT T o] 30-40% AW
B el 2ss 7Ede Fusgs] gl 2
= A Aae gdgen, 3 A WY 7

Ay deE B 3 Feoluk

a Fi
o
Ko
Nass
2
/\
23|
7
w
w
A4
flo

Fig. 33 Multi Crystalline Silicon Solar Cell
024 AelE "HdFdAs 2 v E o 8&o] vYoy AxFHol
Ao Hls] FHESEa A F(Off-Grade) Ae]F2] Algo] 7lsdtEE A7} 7]
<, A7 A, 2L TR Qs 7hFo] AHeith @A AdEE YA

Ao A7bEAA 60% ol/de]l B A Z1F Azulol] ~REHG. oY inl&
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HAgd AeE "HIHdAE= E7F obd wiA A9 ofEH
(Amorphous) A Aefe] A& vtutoz AzH Aot 5‘3] H| A2

A HFHA = Aoz Azhe] rhestal deE AHEEel Aon, whee
57 200~00C & FoB=g Az QF5HE oAyA 7t e AHe] . =
3t, & 5 9lo

%, HeAE} Solstn B ATl A&How FY FAoNA B4
=

Jwe] FRE GFSA AET 5 Atk MAA PE GFAAE A A
g BFRA e Hstel T, ALAske] BT A7bEst shssth e
BE ZUelA AR YR s WA BolAI(F 6-8%), TEHOT B
sty Aol wome el MwA Fu, AgIIZel wet gl 7
ashs gE@gel WA oHF LFAVGEL), guA, AHNYY FAS
sastels weo] ALHT dor ANEE AAA HT PopdA oo
2 A3 F¥n o

ws JOERETT

Glazg 7|

p—Si dhat

i-5i 2hat Grid line
n-Si 4het

o3

Fig. 34 Structure of Amorphous Silicon Solar cell
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Nl 482 BGaAYT ASIEMP), 1-VZe] Sg=el @257k B(CdTe)
Fol del ALgsE I Ytk

ARd AYE gpaAe] LA Ase] @AY TR A
ol9le] wiElEA AnE HPEA VEAE ol 8T AT}
. B3, £8018-30%)°] B3 wreEsl Ahesin LA
I Aol e WTgel At B4R 9
FHOR AR Qom AYFOR AGII] Aste] Ak LEL AT
=]

A=A BlobdA AA el A= FAow AYs T ok
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)

1
N,

b

ol
o
N
ofo
it
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>
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ol
ol
1o

A27-23 A A (DSSC : Dye Sensitized Solar Cel)= 4F3} E}o] E}(TiO,)
st WHEA U dA, HFd 48 95, ded, &3

Je, HEY BIA dEE 38T AA ol o] HAT}

TE= Aol WHEA
el A Aol doju= A wmlsl, e dellvizlel F4 A4 Hstols A4
°of 2= HdluA Foe 47 H9sta, Mt olse Ao FH
2 HEA A FRdthe otk VdFEe M= 7= & FHAY 9
of ZHE FHAS A = YxdAZ 78 dEd 43 Blolehy
A4 flol dEASe= IHE dsaeA, I2da 7 AS Al e
50~100um FA19] FHE A e AsEdg A g0l S0 I
HE AYa ot A5E &S 25 8 A5s AHEs7IE At dnb
SR qUAEES w7l fstd HFFe] dAtsts W& AL WAETL
T Mee ARt vk ElFe]l AA Ol AAEE FdAE WA dEL
w2kl s FEn. dEs HEF Fol o o947 AEr Ha dAAE
Absk Blolebge] AEUE Buth das AFO0R ojFste] RIRE Y
7HA A1 A E ARk, UAE AEE g W oyA FErh Hof
Al AFoR o]Fdth dE= A5 Elolehgel WM WA ke AR
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SR o ZRHE Fgutol Ao HEjE Zol7tA FH=dH, olw AEE = A A
& A3lstY o) o AAZTOoFTRE AAZ dlo} Ao APEE e o
FEte}. <Fig. 30 ARAEE HFAA A Bz,

R

i
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3 stlA Agol hstuE G| 2

by
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& A OdE Agste 42 A9 itk 4 DIERH s AYe oF 05V
2 ool 2, A ARgskE dAske FVeAM A &

g A g 2 4 e AEE Adstoor gtk = e ol oF
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Table 13 Configuration and Explanation of Solar cell

T TAHE 24w

Solar ) % 347179 & 3}(Photovoltaic Effect)E o] &3}

Cell @ gk U S A7 2 HEA 7= HhE A Az
ot g AR (Solar Cel)E H3} AHg85 9 3o wra}

;joéa? fodeeoe | | A8z TAste Aass 7|8 o7
0] e — ]
U 1000660 | | g 20Wp, 40Wp)

Minduls
(Solar) B E%(MOdule)‘% E—é‘}-/\]——g— %E(%;ﬂ;{] %Zﬂ@?}) g\__]_
(eeoeesd | | g uet 4 - JYE THY BUFA
Panel
Toooood| | 110v, 2200
(Solar) g (PaneD) & HolAlE &5 2 &3Fo] wet 2™
o Waz T4% B0 BAE 4% AL
Ay - =474 FE

324 BFF TAAN2E TR

B BAN S B ojgole] Fu P AXWW, 11 g
of wet T B ok Axdle]l PO ME BRE 59Y, AFAAY 2
solBg=Hybridg o8 TEE 4 gdom, PP Az g AN
2 A7E FFSE WA SAMUIL MAA Y B UAA A
Ao F2 AFHTH ATAATS BYP BAN2LS JE FEAAT AA
AR FEHEA B BAN2EY PR AYS ATHAA FF BAY o
T2 HgR BAse 718 AFHEY AP FYANE BRY 25
Pz JeldY e T LRY 5 A PR 2FBAe] Utk ol ulg)
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solng =g WAL Ul HFR WAN LY 27 Mul FAE F
a3t7] S1sted T4, ¥, e, who Lol

2 ] 533k gEjolt) <Fig. 37> HI Y3
FEST Ax" TS e
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Video
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Video
==
" ===
i Rado
.-
— il
Takavislan

HEUH Al 2BGrid-Connected System)

Fig. 37 Types of PV systems
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E“;iﬁ?‘ b AGEAT] e FHA | jgﬁr
2] | WA AH

Fig. 38 Configuration diagram of stand-alone PV system for

DC load
FAR |, | pe/ac AC
Eﬁﬂiﬂo]] » A%Z2E7] > 44 —> Aue] M e
77 = & | A

Fig. 39 Configuration diagram of stand-alone PV system for
AC load
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Fig. 40 Emergency Wreck Marking Fig. 41 Emergency Wreck

Buoys of cheon-an ham Marking Buoys of Sewolho

AEAuto] WAl A PEAM EA BEE AAS7] JeHE BER Mukel
N7 e EAH olok st FAswE e ABATY A9 YBE AAS
3717} w5 ol2l e Agelth 20104 39 109 H gkl %%wazi 225
o @rlslzel A7 FAE WASA Rak e FEo] 39 289 oF 4
A28 MHEE FEET 2o 2FAL oM ANEHZ HA5 - 627}
ATZBA/NE olf, B WA e WAF P WAG AH} Yn
2017 3¢ 312 B A zd_aw. 6% 2 A3 FRoE P T <8
of AT & WAXE Hu 4 ol Qlo PN FelA PEH Aow F

= Hleo] 47 ‘—TLO:]C‘H THgE Mdx35le] Avlo] HAEsy B
F7h Asow Uﬂ%a‘r e AAE BNT F %l—‘:— ‘XP%O]%@‘ AFFEA R
E o WE i EE e —8}04 —E—sJE 2015. 9. 17. &3kl 2017. 6. 12. 55

<Fig. 42>= A-solgs AdEAFE] X9 dAolt.

9) FHUN 3200 BE “FU BAE ofHo] o, AT P A Erjol”
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Fig. 42 Auto Releasing Emergency Wreck Marking Buoys Installation

Overview
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421 71€ E He

A AT FsTlnss JSARFEATHEEES FATEZRAFS(ALA)
oA IAHO = ALl = Maritime Buoyage System(MBS)S T<AHAZE A=
= AZES BASH] A% ATl HIAAALARAE Fx FA49d AEol"

N AEY A%, AF TESY 1 7w TR AT

AA ] HIFAAEAE AA Y F7Fo] 500 kg o]Fo 2 A Al T <l
A 5)7F 2R3y wEo| FAGTNA HEARLY] Alw
RE dogts 4&sHA AX7E ol AAolBER dA B HA SHAA

QAL AL F AU A wE BE AA 21& st §xa7], §E3
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< <Fig. 4353 o] /g AAsIA AL, <Table 14>9 o] AAIZE =35I

.

Abt 170cm

W

E ]

Abt 113cm

Fig. 43 Conceptual Design of Auto Releasing New Danger Mark Buoy

Table 14 Design values of Buoy

S Az gk
B 37 150 cm(A 912l = Fo] o))
B 2 A #2100 cm ©]%
TE
33 cm ©]
(A AD) i

327 0.75~1.581 ¢ AAZ Ae=E
TE, @ W Polt

RN

BRIV = AU 5= EEte 7
(Ministry of Oceans and Fisheries) Ho{Qal, X, +

A 2749 ¢F 33% =2 A Ministry of Oceans and Fisheries) & o2

&

[S]
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4.2.3 A7157HAuto Buoyance)= 3 Aol e(Auto Release)

HIGRAAAEA = A A &g ade] RERAAUC A8t G EE 9
3 nASIE=S &, Aol By Al St «lOH 14" F=Hook)7F d&
AEA7 Aoz olgsA He FEE o, uddATZAE 1A 2]
BAS 93 Aso|gAX|(Auto Release unit)= <Fig. 44>, <Fig. 45>¢} 2t}

N7

Hook

]
| 0
' Waldr pressure sehsor

Fig. 44 Fixed shape of
Emergency Wreck

EOERN
Auto Release uni

i

Fig. 45 Hook in Auto

Marking Buoys release unit

4 =
ﬂ(Hook)S’»} ddd sHE IFLET}L SAd 28 FEAA

F7} As oz FAsHA "

01[1 £ o
o

AbEolgriwe] A @A Aol ooz HAHo e THALife
Raft) ¥ 1|89 X 22| 744X (EPIRB, Emergency Position Indicating Radio
Beacon) SOl A& & 7IEo|A o] & v AAZA e} AABIA A7) FAAE
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S Q=S HAD Aol EFolg & + Utk

s s siel Al 22 ARE WASL FAHA £4 T2} 7}

4.2.4 A5Z A 2(Auto Reel Chain)

5/
rm
2
[0
f
—_

5m -4 m Aol FAloA AFoR AFFEE AR F9
[e)

Hoto] dx)4dutel =27] 3l Fo¥2 S VHte® HA7 A<l
0

100 m7kA] Al&d & JESF AASAT
o] Aol ¢JXx3F Auto Reel Chain Boxell E#sE==E stal A

Asta A of§ 2xo] A§
A% AE F RE} VP £ UL W AT uAHES Tk

G2 WolAA Hw, Fo} AR o
ol5ate] mmeol 77l Aol EelA Ak o]F PHo| A =LeA
W Fol AHgali Fev Reo] golAy AxolE: Rejo] ofd) g%ow o
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Fig. 46 The principle of Auto Reel
Chain

43 J=A4 B A7

431 %%9| Body 3%

Hay AT Wgol meh PYEMUY RES el AXshr] Astels nrh
3} AT ARANPAE HAA] A= AT 60Cm, ¥ol 60cm, A
36kgo.= MASAL. M REE WRoF DA Qo] A5 sy e
ou, Bl AW FI FAL G elA B3 A2 <5t
wxel A Fusk Fastel, PHEEsL wrhel e wWe AL

{Table 15>¢} zFo] A4t stAT

i

0
o rrf ¥ of\ P>
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Table 15 Moment calculation of Buoy

Statical Moment Moment of
bE FA () _
(kgf - m) Inertia (kg - ni)
AR=3]7) 3989.00 2.84 0.02
FHE-EAA 2347.23 1.44 0.01
U Fs}o] 6279.47 1.51 0.02
510 1781.20 0.36 0.06
Z g -5-# o} 2305.12 0.53 0.12
SHE-Z R 2451.76 0.02 0.01
F+SE ol E 16794.33 -5.68 0.14
Total 35948.11 1.01 0.38
{Table 13>¢] FZF EHEE 2(De T3l &9 FAAAHFS =233
}.
KG =Mc /| W (D
= 1.01 / 35.95 = 0.028m
o714, KG : 7]|&A A F471A19 Agl(m)
MC : Statical Moment(kgf - m)
W FF kgl
2@2)E §3lY THEIEY FoAYFT U] EF #Ss =SS
V = Vt(W/ BN)=0.0369 m3 2
ojuf o] &4 #ol] : 147.3mm
VooaA A
BN : Net Buoyancy
VT : A Fole F
213 DE T3 FAFTAHAA e ==39a, 2@, 3), DE 3 ==
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=]

T

MB/V

KG, KB, BMe.Z GM #< =&

KB =
= 0.002583 / 0.0369 = 0.07(m)

7], KB : 7] A A7k 2] A 2l(m)

ol

o

L=

3
=

) o]

2=~ 0
T }}]\}\}\

©))

o},

MB : Z} 59 A2 e ZEH ek ErlE(m4)

Vo

BM

GM

=]
T

IX/V

BM+KB-KG

v} =4 2] (m3)

0.01272 / 0.0369 = 0.3446(m)
D R o2 RE AA7MA S Eolm)

D XA e @ 23R E E(me)

4)

0.3446 + 0.07 - 0.028 = 0.3866(m)

o714, GM : At FATAe] e

GMzke]

PN
s

== 1=
ET% 9

=211

T
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(0.1024)*
0.3866-9.81

18] k8 A el Eotzn.
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Fig. 49 Polyurea application

Fig. 48 EPS molding
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119 Rescue Center  Mobile Rescue.

Fig. 52 An example of the automatic location marking buoy for

vessel
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<Fig. 53> 3D AAE & T9H71Y AA=o|a, <Fig. 54>+ 97 9% F
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O 4% LED B8
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Fig. 53 3D Modeling of Lantern Fig. 54 Shape Formation
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Fig. 5555 AAS = wmat ALF 9% Aoz, A= W
CFig. 56>& AF719] A5F2RE B s 94F B4 Ao] 2ol

Fig. 56 Waterproof Case
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Fig. 57 Assembly Drawing of Lens

_80_

Collection @ kmou



o

e Auro] WA
cELHER NIRES-

BAue £AE gt HuPmE ol WelFE L
2 7ekatel, <Fig 5853 @o| FW7Ie) We FHO
2 98 BHARE B3, Fig 5P Lol £ FFOE FA BAREE

R = .

Fig. 58 Horizontal Side LED Module Fig. 59 Vertical Side LED Module

_8']_

Collection @ kmou



<

o) Ago] Atk

-

54 AR A o]§ 7] AF LA

3} 7]

=
o

Ho

™, BBl Hithel RhALE o

oA HHe A &

o] nigto 2 HE AZtE o= Wi 4° ALY 7| &7&

bo

S

__oﬂ.h

=3

533

S

7] 144 4715 AA

_82_

)

.

3.7V 23,400mAr= 5A9]
}d, <Table 16>3} o]

[

L

) B

AA
Ab-&

=

=

Collection @ kmou

™
=27

o



Table 16 Calculation of Number of sunless days

No B3 A9 (WHn)

~nl e 5Wol SHEIATI AR 5.55Wolsh
QY 2R EH T)-

(WAl 2] ] A AW CE 29 A 2)0.25
(4217387 833-5)114.5Hr=29WHr.

o
f

D eIl oy A ¥
(B FZ oA =3 Z=D)
© 6V18WI(4.5W*4EA)
oA A F=18W*3.5Hr (Y & + & A A

HN.2AEE =B EA 4)=52.5WHr.

o
o o

=82 3.7V 70200mAHr(23400*3EA)

-Over Current Protect(5A)

- E S =3.7V*70.2AHr/1.25( A <=2 B A A
47)=207.8WHTr.

4 | Fzde=vEHFaEEF/ a2z dE & H ) = 207.8Whr/29Whr = 7.16%
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5.5 THAX9 B E(module)

5.5.1 2 E(module)e] +4

E &< Main Controller, Power source Controller, LED Driver, Battery
Charger, Zigbee Interface?] Z 325 <Fig. 60> o] 7|EH o7 FAA
=3

UY A Moy 2 GPS D §
‘ E R | ’MH‘ Al t?ﬂ LMI)F—.-%IQ%‘

Fig. 60 Module structure of Lantern

IALA A #43F 52 (Maximum Period for Rhythmic Characters of Aids to
Navigation Lights, Classification of the Rhythmic Characters of Lights)S

a7] o) 25670 SAS zZFa F2elr] 9§ zHAo], CDMAZ o] &3 5
87 7159 SAAAE A% FAAEHA ]2, GPS AAAHKRE ] &3 F71A
| Al 2~ ®"l(Syncronize system) 1831 FWAAIAE S| AojE 93 RES A

3R, 7 ZEL AAE Y3t FYAoiFx(Main Controllen)E <Fig. 61>
3} o] RES HASATH

dF AT HEFRS A HEFBo ol et dE % dE ARE
At HdF Wd2ZRE I5HE W] AUAE dEHEd s 2H
H Aol 2 wi7hA A7l A7) AdUAE diE g FAdEH, Ay FHARE
e g o] Heke] 7] 2AE HeES 2HAst= A5, AV A7) dyAY] TS
Tt WiE 7 B FAHE S AL ¢ UEF <Fig 6209 Zo] BE
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COMh Modem Control & ATS Fower Bowrd

Fig. 64 Schematic diagram of AIS SART & WCDMA & ZigBee
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Fig. 66 Manufactured AIS SART
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018 CRD(23) AS BYTE in 50
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BO IF
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SRR 17} Communication IF

Fig. 67 Incident notification program using CDMA
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Fig. 68 Light Cycle Control Program
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5.6 IEAXNEA AFTE7] HZE

561 A714 54 A4

Fig. 69 Electrical characteristic test

Table 17 Electrical test result

A H2E &5 =Rkl gk
EaNs PRSP < 5W 4.81W

DC 3.7V + 10% FRSHF < 12mA 4.44mA
A EgAdF < 15A 1.46A
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Fig. 72 SOS message sent from CDMA
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Fig. 73 SOS message sent from AIS
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o] H2~E 3}3th

Fig. 74 EDICS test using AIS
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