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Executive Summary

Executive Summary

Effectiveness Analysison the Prevention of Marine Accidents
of Aidsto Navigation

1. Purpose

O The study aims to develop investment index in order to respond to new demands
for aids to navigation and continuously expand them,

- At present, the Ministry of Oceans and Fisheries (MOF) considers the number of
aids to navigation per the length of shoreline as one of the important indicators in
expanding aids to navigation. In this sense, the study intends to present a
direction for implementing policy and institutional improvement measures based
on the following analysis; the current status of aids to navigation facilities in
Korea, relevant policy and technological trends of aids to navigation at home and
abroad and the records of entry and departure of ships, etc,

O Tt also conducts the analysis on the installment of aids to navigation facilities and
the analysis on the following economic costs and benefits, thereby providing
economic impact,

- The analysis is carried out on the installment of AIS(Auto Identification System) for
the aids to Navigation (AtoN) and the resulting estimation of economic benefits
and costs, While the analysis provides the necessity for expanding the aids to
navigation and its continuous investment, it also gives a framework of economic

evaluation for investing similar facilities,

v
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2. Methodologies and Features

1) Methodologies

Features Major contents
—Domestic and foreign
development trends
of maritime transport

facilities

—Domestic and
foreign status and
trend analysis related
to the investment of
aids to navigation

- The development of
new investment
index

Basic data
Analysis

—Survey on the
awareness of aids to
navigation in Korea
and investigate the
weights between
projects

Survey

—Consult with experts
for developing
investment index on
aids to navigation
and analyze its
economic feasibility

Expert
oconsultation

2) Features

Data collection

- Related

—Domestic

—Survey to

— Expert

Reasons for the selection

—Need effective analysis
cases on the investment of
aids to navigation in Korea
and overseas

—Analyze the current status
of aids to navigation and
mid-totong term
investment strategy based
on the analysis, extract the
investment demand of aids
to navigation

literature
review

and foreign
case studies

—Understand the current
status by conducting a
survey to aids to navigation
related workers and
experts. Carry out the
survey on the awareness of
aids to navigation, project
priorities and expected
effects

—Survey to experts for
finding out the investment
priority (AHP)

experts

—Address the limitations of
existing research by focusing
on the improvement and

consultation support measures for

g?q[hlgearmg developing investment
opinions index of aids to navigation

—Reflect the demands of the
field

O The study conducts the cost benefit analysis on the investment of aids to
navigation, For this purpose, it reflects the economic benefits such as the
reduction of maritime accidents following aids to navigation projects with
which actual budgets are provided. Also, cost factors are reflected including

construction fee and maintenance cost,



Executive Summary  vii

- The cost benefit analysis is carried out on the installment of Automatic
Identification System (AIS) for aids to navigation (AtoN) which are currently
underway in Korea’s major sea areas,

- The study estimates the economic benefits following the reduction of maritime
accidents, For this estimation, it carries out the analysis based on the cost data
resulting from the marine accidents which are published by relevant institutions,
as well as the research of Korea Maritime Institute on the estimation of
psychological cost of marine accidents,

O A new indicator is developed by reviewing new factors of investment index
regarding aids to navigation,

- Along with the existing investment index of the facilities per the length of
shoreline, the study proposes the development of a new investment index, The
new index reflects new factors including marine activity index of Korea and new
budget management system, etc.

. Results
1) Summary

O Supporting the safe navigation of vessels, the facilities for aids to navigation
require the review of developing new investment index fully reflecting changing
environments,

- Recently, aids to navigation have expanded the role and its service coverage
including the use as a space for marine culture, Therefore, it is necessary to
reflect the needs of consumers along with the changes of social, economic,
technological environments in the maritime and fisheries sector,

- Aids to navigation have basically developed under the high correlation with
maritime transportation volume and various maritime activities, Such trend will
continue to stay. Therefore, the investment into navigation aids should be
conducted by reflecting diverse changing factors in a timely manner, including
the development of a new investment index,

- The investment should be expanded for the purpose of continuously improving
aging facilities as well as for the aids to navigation necessary for maintenance,
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O The cost benefit analysis of the installment of aids to navigation was conducted to
reflect the economic benefits and costs, According to the result, aids to navigation
projects are analyzed to have sufficient economic impacts,

- It is difficult to apply unified cost or benefit factors to projects related to aids to
navigation, Because it often takes several years to construct facilities, depending
on the projects with various project size,

- The study carries out the analysis after reflecting the economic benefits including
the reduction of maritime accidents following the installment of aids to navigation
as well as the cost factors such as construction and maintenance fees. The
facilities about AIS for aids to navigation are analyzed to have economic
feasibility.

O Recently, the investment is significantly increasing in sea areas where accidents
frequently occur or maritime transport volume is heavy, In addition, technological
development and facility investment are growing in order to share the safety
information with increasingly advanced and bigger vessels, Against this backdrop,
it is necessary to expand the investment focusing on consumers by reflecting new
demands such as e-Navigation,

- The investment on future aids to navigation should be expanded, such as visual
aids, And such investment should reflect marine activity index in Korea and aids
to navigation service utilizing advanced technology including e-Navigation, 10T,
Big data, etc,

2) Policy contribution

O Secure the necessity to continuously invest in aids to navigation facilities following
the development of new index

O Analyze various environmental conditions and the demands, and then present the
investment and operation measures on aids to navigation specified to sea areas

O Analyze and suggest the economic impacts of investing aids to navigation

3) Expected benefits

O Expect to increase the investment following the rising demands of aids to
navigation, such as special signal marks and radio beacons



Executive Summary

O Propose additional research on the application of lifecycle management cost to
navigation marks and its practical use by reviewing their investment budget

O Support efficient maritime activities following the investment to the aids to
navigation facilities of the future, and share and integrate information among the
facilities

O Improve the practical use of aids to navigation and their space as cultural areas by
opening them to the public
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Visual Aids to Navigation : indicate the position using light emitted during the nighttime.
{Lighthouse, Light buoy, Offshore fixed lght, Projector light, leading light)
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Shape Alds to Navigation: indicate the position through the color and shape during the daytime.
{Beacon, Buoy, Leading mask)
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Sound Aids to Navigation: indicate the position through the sounds when the visibility is bad
due to fog. snow or rein (Electic harn, Alr siren, Maotor siren)
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Radio Alds to Navigation: indicate the position through the radio characteristics.
{DGPS, Radio beacon, LORAN-C)
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Special Purpose Alds to Navigation: supply information of tidal signals, VTS, and atmosphere
through the radio and shape._

(Tidal current signal Alds to Navigation, WVTM/VTS, Marine Weather Aids to Navigation, AlS)
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-84.0

A& ;2016 FHQEAA FA AR, 2016.p.418.
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Syl FAIBIA ] HIMO), =4 3k= 3£ A 3] (International Association of
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AzxE W Qth o]F QuEARL F=A F e th(Korea International
Cooperation Agency, KOICA)S 53l A5 o] tfe] Fdd=AlS =2 &
Yeheg ahil glon], Ja e 22 dRsadeddl geldagEey)
(economic developement cooperation fund, EDCF)2 A X|s}aL o]& E3F &
2g el oo}, sjeksAlR o3 ODA AFIS) & ol Bejw,
wejol B9 FRA AUE 93 AlEAGSY % BEA 2 ALAR]

AU

o}

O:
Mo 2¢ ¥ ol o

A% 9 Ak



HRY Fe=9| e=uX| M A 2|2t Tt M2

Hi3% FeI0| YEEX| WM U 3|t}

3| LU=

T = 29 e Y FEFAAEY wgy 2o
EPFSte] whe] S8AES AL, FriA] FA, 7
A A 5o AEE 2ARSRLA Stk 2ARE S5k

o
H
o
A
e

(o3 O‘lN

»

-

ox
i)
14

40 g
olrt

il

A} AAFA B
B S AATEY 7143, AL FAS vl@ski Seliet of o] uf
AT LG TESE b Fustel AT B BAS T nesti

b 4N BN
rE ol
A

e

H1E 2718 et28X| Z3 4E

1. 0=
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FEIAE Tefstar, 127]4 st u| ol Al sl uE A Al AR (Vessel Traffic
Service, VIS)& =3kl itk

1) g2ux| HY S8

15 eNavigaion Underay 113112555 3£qiste] ciefel ololsh 415l
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A e-Navigation Z7HHFS AXs517] Y3 FHo| FE5H= e-Navigation
Underway International A HAAE E3}0] X328 LS o|Y3}7] Yslo] 9
AL st Ity E3F JAlEo] FrARog 23S Bu| e-Navigation
Underway S "j1d 7HZ|5}0] e-Navigation F&of gt F=H-E SR {8
wska Qi)

u)at 3j|eb A I (USCG)= e-NavigationS 2]|&22] HHHL 95t siala A=
X FRIEA NAV 2025 AA0] eAtoN (2 HEX] AIS)eMSI(3]okorA A 2)=
AAsta FREA Y] Ahs), 2FUA WA, TP EEA =S 9t Od

A= WA 5= FAEkL Uk

Pl

r

2) e=8A| Il S

Aute] ebdabalo] Wad Yue AFaly] elol v sakebd 9w
oF AH A]AH|(Maritime Safety and Security Information System, MSSIS)S 2%
skl Qlch

IMO] Ato] ufa} 300 o|4Fe] FA|gFAA L] SfaA AEFRHEA A
AHEl(Automatic Identification System, AIS)= AX|Stes dtal QIchlD w]=ra}
Ggo) She obr WS W T, AUREARA AE L) HolEE AHal i
Tl Qlow, oF ol gsto] ul slolA SIS B mek HrAA
H(MSSIS)S 7dstA =9t o] JE A|AER AISE A2Hsh Auke] |xf 4

e shebste] s oA W QRS Bteta, A AIAY SEE oFsHe A
upo] G2 A5 48] AGEE A YEYAE AGHT Gk
1) a4k 4= FriA] S47] A Ao el AP A48 §HH 1A, 2014,

pp-4-48.
12) Sj|oFrArEL, AR} SR FA/NY 712 A, 2015.12. pp.2-43.



HBE FRT0| SRHA| M U 22|z} HADK AL

(# 3—1) MISSISOflA MiZsh= sited 23 Hlo]E

okl B (dold /1% 2 AR Fatol & w2
T} B (ETA, 7H ke A2 AW, 235 )
25t wE el (Shtut L3} HOIE ZAlA )

oA} WF Fe] (VIS, 43 EA] B)

exfan A} (dlolE] 712 2 AAA)
33 9%

18 §% 29 B4

0‘53-\?_]_— 7B1—/\]

exlute] QRdTh T

ecd3) mLjE]e)

eHol oo : BA, YA, ALgA A

A& ;. “Maritime Safety and Security Information System(MSSIS), A Solid Foundation for
Maritime Awareness”’, Maureen Walker, State Department Representative, National Space Based
Positioning Navigation and Timing Coordination Office, 2008.05, 5 Slide.

MSSIS+= E3F s ol9ret A4 wokel whelsl =r|QlS efshal, 447
=7kt 7 AISOl gt OB E F-fskal Q. o] HolE= S& oldfol A
AZEoR AgEo] dUAMHE AFEH, AREAL JEFHo]A AZEQ S F
3f EE heRET 5 Sl Al2EE Alsskal ok

tl=r slli(Navy)-> 19t sl 92 3sto] sk by} Heteti o] Hakd
2 QAlsto] AR} s FPAFEH| Q1914 (Maritime Domain Awareness, MDA)
B ARSI, S AABDNE % BAA 2 5]
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(O 3-1) MDA 28 Jid=

. COASTAL ]
VESSEL TRAFFIC SERVICES AIS STATION I’

A+& : POLE STAR, Maritime Domain Awareness,
http://Irit.polestarglobal.com/maritime-domain-awareness, AAE#: 20161 94 2

2. &=

J=r9] &} 3EX|E=HGeneral Lighthouse Authorities, GLA)-2 =1} o}zl
2 37h9 Agog o] FEFAS He]star Qth(The Corporation of
Trinity House for England, Wales, the Channel Islands and Gibraltar, The Northern
Lighthouse Board for Scotland and the Isle of Man, The Commissioners of Irish
Lights for the whole of Ireland.) Y=ZHWE, U=, 2FAAE U X EHEHE T
5l= EZ|YE| 3}$-2(The Corporation of Trinity House)w= H=2] AFEWHE
At ALt A At FEuAE AHF o= He|skal Sl



HBE FRT0| SRHA| M U 22|z} HADK AL

oo &AM HAS 7351517 $510] e-Navigationo] TE AH|AS
FA5= 5 B3 AL Y3 2025 and Beyond® 5+77] HAAZRS 2011
H 3L ok ESE 2020 the Vision(Maritime Aids to Navigation
Strategy)’ S W3] Aut S=F =7} ke ¢¥A =0, IMO e-Navigation

= 5 A 2 Wigle] wEt w7 tf-g AEE Akl

EX|
AdE Ale-aL AL e-NavigatiOH ﬂ%’ﬂ A FE=EA] A8 5= $H

ESE 32 EX|F=H(GLA)S e-Navigation % 3Z3}slo] 2030 Navigating the
Fuure” #8)& S-gjslo] G0 Mekd TS Aelo] VMo sl
A7 = ek Ale-a ek A} 1H‘ﬂ]7ﬂ 1A Aujse] A 8l e
dlo], mE HUofA A|ZZ 2l @ 4S k33t Radio AtoN AR &} Thekst o]
Be AT Sl w8k ok

o FRIAG} 23E ol FAIEE, HiL AR vhS Sl ARAL HEY Y
olsitAIe}t HHA

o UmAlo] Y P BhEet tEo] EeA B BA T

o ARAR QARG B AlRE AE|A Y

o MEL FEA 7o HiFt A+ 3 5

A}& : 2030 Navigating the Future, The General Lighthouse Authorities, UK, 2016, p.6
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(a2l 3-2) 2030 Navigating the Future Z=F

2030 Navigating
the Future

(Including eNavigation Strategy)

GLA Radio Joint Navigation
Navigation Plan Requirements Visual AtoN Plan
Policies
Aids to Navigation Review

Work Instructions
Technical Specifications
Risk Response Criteria

A& : 2030 Navigating the Future, The General Lighthouse Authorities, UK, 2016, p.10.
F=A-https://www.google.co.kr/url ?sa=t&rct=) & q=&esrc=s&source=web&cd=5&ved=0ahUKEw;j
1JTJys_ PAhUMPY 8KHYemDFEQFgg5MAQ&url=https%e3 A%2F%e2Fwww.trinityhouse.co.uk%2
Fasset%2F1675%2Fdownload%3F 1463124408 &usg=AFQjCNGCy3bUqfHqPpEqsoc48HyHQv2 1
Ug&bvm=bv.135258522,d.dGo&cad=rja

2) Y=HK| 7l& &

oo AR A7 E AR LS IMO MSC(Maritime Safety Committee)
9] e-Navigation Z12F o]3] #|&(Strategy Implementation Plan, SIP)o] wie} F£%H
71 NS Adsta Algstal ik F=EA] AH|2 Yol A off 7)o A
&2 48] 7] ARl kEE 4 Y 259 shuE b AlaEl W AHE B
$o] oS alEsto] Alold HeRo] FA| E3F IMO%} §HA 7hol= AR
Asska =elska gk
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(# 3-3) E=22| =2HX| 7Ia7L A=

* VDESE Z?t HIEYA S4l9 8¢ 9 Az el

o A4 84F JBste] AREALNA AEE A shs UEH O]
e ECDISS} #A} AE

#412] GNSSF 5% Ql 21 =(Onboard) Al A S 2£get
2to] E(Light) 7]= 7iA

M2 whg) Al2H

W2 A B FEIEA|(AN) 7]E

=3 % 24 dolge| =

sieh BUEE B Ao

S s e

o A ¥4 =% A

e vl S @4 HSIX|(Bridge) ¥ A ]

e 3% 2=H+-=(Cloud) 7id 7T

-

PNT

*

zttul glolg wIA|AE)(VHF Data Exchange System, VDES)
ZAFsl| e A] A El(Electronic Chart Display & Information System, ECDIS)
=2 A A AH(Global Navigation Satellite System, GNSS)

*

*

0 Qlok ERE e SRR A A o] &4}
&), AAZEe R AlFsls At A EASAI A (Maritime
Information and Communication System, MICS)’-& 55} sfAtol| A9 H7s =

2R AunE oS 93] Wast YRS ol §Apt A8 A R

U SALHPRS 7|4, AH T, SPPRE Fog TaEo 9l
Ly 0% @Bt FREAS Pelstn Qon], FREA AT olgol= ¢
QBlole FASHS Aol Eejoldl, ZAARE 5| o d4 FAS =
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AR 20149 % FEER] F- 7] N Aol I 2AF A8 SGHE LA, gt
X 2014, A2H pp.4-101.

1) =R B 53
Qe RFAIBAE TES], Aubio|(Spar buoy)!) St A, PP
Al %, GREA T D 2PPA AH 52 FHHOE S5 k.
ARHOE W FREA A PE, FREA ZAPEALY Fu), A
w2 Aelst S wate] AME AL 7Hx ek
e theme] AHa Aukale] tiulgt ok Sl eHRE shasty) 9
sl GFEIA A AT, FARGACR FUH G2 EAo] B
e A Foltk. Sk WE TAL Jeldt Au A2Y A B g
EA 9] 22 A gIste] 2 Folr|E Sk,

1) 201405 FRIEA ST AL Agle] Bt 24 A4S RN
pp,4-101

. =
AAE R BAF 5 Gl )
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QL ShA R O E Uy oA FERA 7ee] A #2535 Y
BEE257] 93t A YIS Azstar, A AEZA AT steds]E St
Edeel 44 S EA77] 8l =gskar Qlck!s)

A7) &
2) SI2HX| 7l S8t
WFIA| A AH L] S-FFA

2o Adtolle F 77HAS] VIS H

© HYEIE Tl A

97H o] Ads Al e
AN

9okl 31‘3}. A VISS] dksh IoA HAme] FefhilAl

(Electronic Navigation Supporting System, ENSS)<

WEshaL, sielvg b oK

International Convention for the Safety of Life at Sea, SOLAS) thA} AEFE0]

Zofof & 7% 2247} Au]2so] tfste] IMO % IALA e-Navigation A2

S 95 oY ArE AFstaL °‘E¥
T HEIA o A= < AUY I HA|FA| A-F(MICS) =
ERoJA 4 9 A5t 6‘H°o | ]

ANzroE Agska ek

(A 3—-4) Hot

5 Aol gt

HAMEHZA|AEMICS) AH|A

2

ol e i

MmN

= SRSt
o-§ARSolA Bieke] Qbol| et K

—
Maritime Information and

Easily accessed by PC

PC web site

or mobile phone

Mobile phone web site”
http:/fwww kaiho.mlit. go.ip/

Systom IMCS] SIS (Seseen

E-mail information
service
Emergency JCG  —

= _m
mMailing list reglstrauon
gy

Z}# : Japan Coast Guard &3], Japan Coast Guard, 2015.03 p.22.

15) Japan Coast Guard &3], Japan Coast Guard, 2015.03 p.24
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MICS A|2H2 sfiidol Ao ¢bd Ao i, A wgo s 95t
Fagt RS ARG fAl skl k. ohe AH| A2 A |
&oto] AP TEEH WY FaR st EA o] Watst= A IE8E 55
A& 4= Qlek1o

ESF YRS ANLEZS Ao 2 A HE A< (Information and Communications
Technologies, ICT)& &85l At A3 dHof PP HE AlFdh= /\]éE“ i
T332 2513 Qt) g Au|AoA L FRRAAE, 22| 7Y E(ES
il F), A A s el P4 T 4 A EE YAl B9t O]Uﬂ

l‘

o 83 AntEES E3) AAztez AlFshal Qi

a3 G2 EA W3 tho] @ E(light emitting diode, LED) 53} 7FA|ZAE
AlS o] 83t SR A AR 9 FoFobdA R AlY 7]a 5 AAIY A7]EE )
slea QlT) AlRAOR A4 ke At Ser SR v e

=
40| E|(Big Data) &4 B AZAAF], FREA] F-4] 51 Ao} A0tE 7|

T A, S W sdE 5 A dEAAR ERAE ekt
st AdR i o] e wE, S| FEEAE S o | o
o] FERIA= FARE FEskL ok FREA] HE A= T e
Abet sfiab=ro] A, Al s, siiael el sfjels e B fAeke A
A Al 9lon, 2 siAleE sFel Y] FREAAS shEef il 9l
th E3 SAIE FHS ®Asly] §lete], <Al PR W ol wket 3
23A 9 w2l A2, FA 5 GRS sk, Aee] A FREAS A

10 20149 %= F2A] 7] AL Ao U3 2AF A58 SHEILA, sfgeatt, 2014,
pp-4-105.
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1995.12.3
1996.8.1
1996.12.25
2003.9.1
2008.1.8

5
=1
F2 A 7] N A B3 AR A8, SFATT, 2014, 2 ppa-111.

2) SI2HX| 7l& =&t

Fo| A= SJARHA = (Maritime  Safety Agency, MSA)°] 20145 ¥
e-Navigation ©]3§} W72 95} ENIC(e-Navigation in China) 3ZZ A EQ} T
o] FAIARPAALTES sl Slck. s ZRAcAE 42 29 )
o] =(Beidou) ©]2|Z=AA|~H), Naviex S| R A4 2
W= VHF dlole] B4, A8 Helde 2
MF/HF 9 231 QT

Fo| = BDS(BelDou Navigation Satellite System)E =7} H4] 7|& &2
AEE Sl Qov), F2H Aol A4Holn gHel Aulag A
Fot7] Sfat A A7 o] PulAold 4 ALH FES BER 5 9)
o 75 Sqoz g1 e AolA Al 71 FRe) B 74E of
olmel= Fejoli, BDSE & AmolA HEeln, W fmolA 45S B
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17) China's BeiDou Navigation Satellite System, The State Council Information Office of the People's
Republic of China, 2016.06, Foreign Languages Press, p.6
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(a2 3-6) BeiDou /A LHH|AO|M AJAE! JHEXBDS, COMPASS)

i &lobal passive

H regionnal passive

Hregional active

BeiDou Satel|lite Navigation BeiDou Satellite
Experimental System Navigation System

[ ".
T | | 4

2000 2004 | ] 2020

A& : Research and Development for e-Navigation, 8th ASEF Conference, China Shipbuilding
Industry Corporation, 2014.11.
ZFA-http://www.asef2015.com/asef2007/PDF/2.%20E-Navigation%20by%20Mr.%20Meng%20Fanbin.pdf

debAa= QugtuEFA g 9 Sk (Ministry for  Infrastructure,
Transport, Housing, Tourism and the Sea) A}5}2] 3| =H(Department of Maritime
Affairs) 3] %FQH4 4~ 1K Sub-Directorate of Maritime Safety)2] 5ol L 535 (Bureau
of Lighthouse and Beacons)ol|A] 2 EA|E 2|l Qi

2 35749] A Au2AIEE F11 gL, o] & ©
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758 AU glow), xejufc Auls fpe 234 thack
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A= Depaltment of Maritime Affairs and Seafarers, HZ31.
ZE4-http:/www.google.co.uk/url ?sa=té&ret=j &q=&esrc=s&source=web&cd=5&ved=0ahUK EwiD9-bH5srPAhVCVZ
QKHdANAOQQFgg4MAQ&ur1—ﬂp‘Vo3A‘V02F"/o2Floki cge.ge.ca%2Fautomated search%2FFrance%2FCROSS%62Fpa
mphlet.pdf&usg=AFQjCNExVjgTO7TWwIL2BippVS-UhCToz7g&bvebv.135258522,d.dGo, A L-16W 94 7Y

1) SRER B 53

LS SYRFUDIAL BER7} 4 SIS SR MRCMeriime

Rescue Co-ordination Centre, 2-Z-342] 5 =al)o|4] ¢AQF VISE 9351 shAt
o), RN 8 G TR AU A L SN0 AR

%94 AEE YYo= Fxo|t} 159]|A 33 Cape Grinez, Jobourt, Quessant)->-
e E skl YA 2359] MRCC &Rt VISE T3 2y

Sto] Wshal Qirh B S| REE 200kA7AK 9 A ek doleE 7hA)
s WEROL S Sab 2 sl B4He dolHE B3 WEg A
AAE Lds Age X3 Yok

18) S FrAtt, 20149 FREA] FA7] AT AR ek 2AF A8 SHEILA, 2014,
pp-4-91.
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2) SI2HX| 7l& =&t
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F= xR BH 9= CEREMA(Centre for studies and expertise on risk, the
environment, mobility and development) HLAIE oA B|A=, 274, olsAd U
e el gtk Ee 5 AT Buh aek 9 eSS0
spof Pelo] Q1T S sk FREAeL elE 4w, dols U smEgol
= dsspr] Sle) wesa Ak

s Alele FREx AlLFozRY s HolE AHE At =4 YA
FE A 2" geto] AEH o2 A4S pPshal glom, 4] S B

6. AH|QI
2918 B FEIA} FHH A= F7FFE T (Puertos  del

Estado, ©]3} PdEZ}al 3tth)o|

- % A
5, eNavigations} TAE QRe] H9
PAE®} Instituto Hidrografico”’} s

ol st glek20
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19 1T RYAILTDCPS) B A5 A
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A& : 18th TALA International Conference Exhibition and General Assembly, Puertos del Estado,
2014, ZEZ=-http://www.puertos.es/en-us/aton/Documents/aton-eng_1.pdf, 7341-2016.9.16
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Ferrol-S. Cibrac _  SHon Santander

] : ® @ ;
& Coruha a2 Avidn o @ LO . @rasaia

: 'u";l.zq.arca'a.ds— Arousa % 1 .,
2 - g z Marin y Ria de Pontavedra
Vige @

® Barcelona
R = sthro. g it A
{Madirid) i E

‘Cartagena '

— @ Ameria

‘Motril

; : @ Bahia de Algeciras :
CSE: Tenerifer oo S . il S e
g @ Las Palmas : 1 . i +
. .

A} : The Aids to Navigation (AtoN) Service in Spain, Puertos del Estado, 2014.05, 54| &gfo|=,
Z=2-http://www.google.co kr/url ?sa=t&rct=j &q=&esrc=s&source=web&cd=3 &ved=0ahUKEw;j8p
Mr8 87PAhWEKJQKHW6gA6wQFggqMAl&url=http%3 A%2F%2Fwww.puertos.es%e2Fes-es%62F
BibliotecaV2%2Fjavier_martin_presentacion_definitiva_ingles_servicio_aton_en_espana_iala_mayo
_2014.pps&usg=AFQjCNFKcDjDYU70iZmyJOU13kOpXjVtJQ&bvm=bv.135258522,d.dGo

1) g=Ex| B S5

AHQ1 =713 (Puertos del Estado)> FZ3EX|of #3t 7| 7Hitstal
olof ¥zt 7]E AAT A RESE o|F7] Sl SAIFEEAIES|(ALA)
Aot Al oA R&D ZRAEES Zdstil
(European Geostationary Navigation Overlay Service)2} Z 2|2 ZZAEE F3f
=2 WuAlold 94 AlAEl E= GNSS ¥ 79 s 7 9 29
(GFRA)T & I9319] W4 v 7132 79l wol clofst Eejo] Fofahn
ZH&shar k2

2 20149 FREA F47] A ASel e 24 ATEY GBI, PSR, 2014,
pp4-72.
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299l FEEA| A= A, A9 58, B A4 ol e =9
Tof wet #lE(1~6)= FHEske] wla whon, i E3t fH(1~6)= St
of ol FRIA| Au|asl BT YRS Yol LE AU ALY
A W oA A7 B IA|FE R X E S|(IALA)S] WWA(World Wide
Academy) Training System2 W23l @It

o
ek 0 A A AT RS Ak A A Aels] g
Ee WAE st AR e A A ARl Aulau A=A
MTBF(Mean time between Failures)S Al AF2| o] #2l0f AAstal A&5A] AH|

2 A2Ho] Qi A9 ol AHAE SAsHE BER oljEt 4 Ytk

-

(O 3-10) S=2HX| MH|A B =F ARt

AVAILABILITY
A MIBF  MIBF+ MTTR
T service T total computable

Z}& : The Aids to Navigation (AtoN) Service in Spain, Puertos del Estado, 2014.05, 15H4] &2}o|&,
Z=2-http://www.google.co kr/url ?sa=t&rct=j &q=&esrc=s&source=web&cd=3 &ved=0ahUKEw;j8p
Mr8 87PAhWEKJQKHW6gA6WQF gggMAI&url=http%3 A%2F%:2Fwww.puertos.es%o2Fes-es%62F
BibliotecaV2%2Fjavier martin presentacion definitiva ingles servicio aton en espana iala mayo
_2014.pps&usg=AFQjCNFKcDjDYU70iZmyJOU13kOpXjVtIQ&bvm=bv.135258522,d.dGo

* MTBF = Mean time between Failures, MTTR = Mean Time to Repair

2 2014 = FRIEA] FA7] N Aol Wt AP AFEH FHEILA, FfdAT 2014,
pp4-74.
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22591} 45911 4|(Differential GPS, DGPS)A| 28292 gk 7k] gelo
ofs AYE T, DGPS W= Ad T Qoo ufel THET ok 7
b sh=to) ook DGPSS] ek el A A F56] Lol DOPSE =
QJskgon], 14 Aeole] EYDE olgste] el iote] B Yug
DGPSZ #4sl}

(33 3-11) AmQlI DGPS WIERF | X|9Y He Y

o

_ SIX REGIONAL NETWORKS

 National
Coordination Centre

N

: Regional
Coordination Centre

N

DGPES Correcﬁtion
. Transmission Station

A}& : The Aids to Navigation (AtoN) Service in Spain, Puertos del Estado, 2014.05, 31HH4] &0,
ZF=4x-http://www.google.co kr/url ?sa=t&rct=j&q=&esrc=s&source=web&cd=3 &ved=0ahUKEw;8p
Mr8 87PAhWEKJQKHW6gA6wQFgggMAl&url=http%3 A%2F%2Fwww.puertos.es%e2Fes-es%62F
BibliotecaV2%2Fjavier martin presentacion definitiva ingles servicio aton_en espana iala may
0_2014.pps&usg=AFQjCNFKcDjDYU70iZmyJOU13kOpXjVtIQ&bvm=bv.135258522,d.dGo

23) DGPS(Differential GPS) : YW o2 QIFHPJoZHE X9 GPS FAIZ|Z2 FAIE= AH=
oAg T, AR Tk ARl AR = AT e A
A5 7RItk DGPS= 7+ FAl7I7F 7 359 A8 A2 Ao =N Ho g
gt HlolEE d=th(daAd-8olAbd, 2010.12 an)
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1957 S AFZEAIG|(ALA)= FEEA||| At 7|ss Hdaial -
7IEe Ale71 ko] “‘“/‘EJO*E} Ee TS o] F7] flall Y ol A
7 FrEAe] 42 9 BE Foels JJBER Lste] ugR 7t 2
Z|TFRA RS mtEd %T— FaL Qg2 Eob = A|SAIHIMO)2
e-NavigationS 9J5te] B41 ol=a} 1z 9l Aula} &) A AHS dhdsll 3
ZIAO Al =A| fdle] A4S Wi Qo
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1) SRER| MY S5

IALA®S] A 53k X, 2026 71A] ‘Successful voyages, sustainable planet’
HE(Motto) =2 5}¢q, e-Navigation?} VTS(Vessel Traffic Services)E 3E3oh=

oy -
FREA A2E Hul2r) FA e BES Folo] 2312 o] R A2
BER Sk vk EE RE ¢Ioh F715o] Sl AR 449 342
Boto] Polel S 1T AW D Au|AS AFFORN, BLHY T2

HEYI 7loshe As E vhe S22 A4a vk

(# 3-5) 2014-2018E7IX|2] IALA 24 JHL S8

o A W B g, 52l Ax; 9 HaAS xEste] IALAC] 3k I QAR S24617)
At 71E wA F2 24

o & A7}t =7kEol A Wk A4

= Aol 23 I e G AelN ) FREA A7 A

7)€ 7S 1#Ete] VISS Z3H3E 321X A|AEH T Au|A] 33 A8 49

z38l29 AT} HAE WEo] AE3S E3F e-Navigation AH]A9] gl ¥H TH

VTS| M2¢ 71&dt Fre] Sof Bet 13 7

FREA | B AR Ff % 71& o

2026 @ 71A| 0] HEo]| Walo] 2014W R E 2018E7FA| Q] &A1 Ak S|
o) F2 ek B A e Solchul FREA A AL, VIS Bt §
24 LGB Qs ARDSY B AT 52 oD Agstn gk

o =

24) Aulalsf8-0f AlA <http://terms.naver.conventry.nhn?docld=382624&cid=50328 &categoryld=50328>(2016.06.03.)
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2) Y2HX| 7lE S
IALAE= 2014-2026 A2F H]A 7] w30 A 2018 A7}FA| e-Navigation
gloje APyt 9%, FAl, s AHla 2EE o tigt A T2 NEs
7] gl8h WFska gek
2|t IALAS] ENAV 182} 3]9] "l 197} 3]&fof| A= SHARALG-AEAtof|
=9olE Z]&35}1l, NAVGUIDE 4%o| st 7|4 A2 ¢t /A QAR
9], e-Loran®} THHE R ZQHENAV18-14.2.6)1} HILA(ENAV1S-14.2.13)o] tf
g HE Foll wote] HFL Fooiiek A9x; oo e AUHhE £3
(Harmonization), ©]8j(Implementation), = Al(Telecommunication), e-Nav AJH|]A
(Service), SFI(PNT) & S7HZ o] IFHE /0, A% |9, AN
of thate] =3tk
A 20161 44 6L oA TA7FA] TALA 5ol A 7 Z|E A9 5] o
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(H 3-6) ENAV Q83| XH7A1E| (2014~2018)

& A a} A o
A 1 Data modelling and message systems
A4 2 e-Navigation communications
A 3 Shore technical infrastructure
A4 4 e-navigation test beds

A4 5 MSP(Maritime Service Portfolios

At 1 ENAV 9993] A|192} oA 2] Z2. 2016 the 19" IALA ENAV Committee
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