creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

ECDISTH S| FALL WA E 935t
M0 2 A0 WS 7| Wl #3sk A

A study on Improvement of the ECDIS Training of IMO
Model Course 1.27 for Protection of Marine Accident
related ECDIS

20163 24



20159 12¢ 169

—_
"o

o



LISt Of TADIES sreserersrssssserersssssssessassssssasessssssssesessssssssassssssssssassssasssssssesssssssasessssssssasessns iv
LISt Of FIQUIES +ererssseeserssssesesssssssesssssssessssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssasessoss vi
ADSETACE +oreeserererssssssssserersssssssssssssesessssssssssasessssssssssssesessssssssssssssessssssssssssssessssssssssnsasssssens viii
LA &
L1 AT HIZ Hl E A cocermmnmscmonimsssssasssnssssasssssessssosssssassssossssssssssssnssssass 1
L2 ABY QT esecssestusssssnsesssensensorsssnsenssnsorsossssnssnssssossssnstnssssosssssstsssssssosssstnstnssssossossssss 2
L3 T HFE Hl U]-@ conmsermsmcmcsncussconsssasasssnssusosussssasssasasssossasosusessasssosassssssusssussssass 4

2. ECDISY] 7id 3 @4 U9 74

2.1 ECDISQ] THIWE sersereusersersusersessuscasessuscasensissasessuscsssssessascasessassassssissassssisssssssessascssesses 6
2.1.1 AR L] TPI cerserstisiscastrssosasississssscsscssessessessissessuscssssssssesssssessissessessssss 8
2.1.2 ECDIS2] 7] TP Q. wrersercusersusersuiinsissrssssnsescasessescssescssescasessassssascssescases 11

2.2 ECDIST & U] - 2] TFA] -sisseusensensinsinsisncsscsscsssssinsinecssssssssssssssessessessssssssssssssss 14
2.2.1 TR TFA ceesrerrennnnesinniiitiii et asasaen 14
2.2.2 TEU| JTFA cereersirsescescsssusensincassnscssissistnsissesseisistsssssssassssssssasssstasenssasinssnsns 19
2.2.3 ECDISTE 18\ TR tes e Piinesnernassf?; ceeressesesneneserensnernenennenes 19

2.3 gluete] ECDIS &4 33 9 58 ST ccverennnennnennieneneiinenenesnnennnne 21
2.3.1 ECDIS EFA T} creseersrsesususussensccsnsnsusnsasasssssscacassssnsasssssssssasssssssassssnsnsnss 21
2.3.2 T8 TFF covcrruscrsessuscsessuscistirmitsiuessssssasssssssassssasssssssassssssssssssssssssssasssssssases 29

3. ECDIS 2§ W&

3.1 IMO FEl T2 LR cerveeersuscssuscssiscssisssissustsissssisssstssssissasissussssussasassasssssssssasens 24
3.2 3| YFAFE ECDIS A AL S7]T WS UL cevereresrnsnsnnsnnnennennencsnnsnccnsnenes 27
3.3 AA WET|THE TG UG revrermesiiiiiiiiiiissssssins 29
R =1 i R e R =) R T 1 29
3.3.2 1} O FFH TG UG e 31
3.3.3 3 EFO|GAIE] IS UG crererrrrnnnneneesnsssee. 34
334 6 SFTAY T UL coeremmrrrsmsssrsmssssssssssssssssssssssssssssssssssssssnns 37



- 4]
41
48

- 48

« 50

-« 55

- 56
o7

« 59

- 61

- 63

- 63

- 64

- 66

- 66

a].o] T oH ZH_E_H-]] ,a,] 5 A]-_,‘l /\].gq] T T TR PSPPI oY o]

- 69

- 71
72
72

3L
-

R e B ) LTI TRTT T
4.1.2 T2 ZFo]R QUTE AR YT AFT] ceseeressressnssinssissininiiisiiiiiiiniinii

hyA

[¢)

4.1.3.2 QB|E T AFIL A ceeeeeerreressnsencsensnssnnsnsssssnisnsstsssnsseisanssassassasssassnnes
£.3.]1 QE| AIA] seemsrrmssssssssssssssssssssssssssssssssssssssssssssss s ssssssssssees

4.1.3.1 CFL ¥

4.2.3.2

4. ECDIS n8-9] EAd &4
4.3 ECDIS A1A]

W
_HO

4311 &

.73
. 75
75
76

)

4321 AIS A TEE QT AFE] eeereeessesemsserssesenssessssssesssassesssssssnssssssssssssssase

4.3.2 AIS AA
4.3.2.2 AT

4.3.1.2 $1A

X
p

P
e

4323 AIS AATE &



5. ECDIS & 7i4 "<t

oY 4 R T 80
5.2 T8 LR FHAIAFGE secosesssssuscusessssssssssssssassasesssssissussassassasssssssssssssasssssssssssssssssass 81
521 S5 T2 TE Y A e 81

522 QLA 7% Tel W8 A ceeererrerennnneniinienniesesesnessessnesesaene 81

5.2.3 ECDIS A A] 38 78 JA e 81

52.4 IMO B T A2 JJAD A QL seererrersrssesnssstsscssssssssarssnssssnssarssassssssssasssns 82

5.3 T1EF THAIAFEL servsserussersssssssssssssesssssssssessssssssssssssssssssssssssssssssssssssssssssssassasssssssssess 86
TR 1 87
T - [ 91



List of Tables

Table 2.1 Comparison of VEctor and Taster ChArt swssssssssssssssssssssssssssssssssssssssasnns 10
Table 2.2 Types of sensors connected With ECDIS wessessesssmmsssssessssnssssssssssnsssssssens 12
Table 2.3 Relevant regulations Major SLALUS «ssssssssssssssssmmsssssssssssssssssssssssssssssssssssess 15
Table 2.4 Standards included in TEC G1174 «weserserserersersersrsessasessessesessessssessessssessssenses 17
Table 2.5 ECDIS CAITIAZE TEQUITEMENLS swwwwrssssssssssssssssssmssssssssssssssssssssssssssssssssssssssssssss 18
Table 2.6 Minimum standards of seamanship ability for OOW(Over G/T 500ton)
............................................................................................................................. 20
Table 2.7 Ocean-going vessel equipped ECDIS(eStimate) sesssessssessssesseensessncnsnsacnnee 22
Table 2.8 Korean OffiCer empIOYMENt SLALUS wssssssssesssssssssssssssssssssssssssssssssssssssssssssses 23

Table 2.9 GETPs of domestic institutions designated by Ministry of oceans and

fisheries ECDIS {raining Status srwssesssessssessesseuserssrssessensensensseasessensanssessense 23
Table 3.1 Course timetahle eesecsseeeceseescceseacnceceennceteenncccertnncseenccceaenccssannccssansscssssnccssannccces 26
Table 3.2 ECDIS training COTNLENLS  eeeeeseesccscensscecnnsetannccenninneesanctaancsaanccseascccssssecsassccsane 28
Table 3.3 KIMFT’S ECDIS educational CONtENtS sesssessecseesecccseenccccceanncerennnccseennnccaasannes 30
Table 3.4 Marine Edutech’s ECDIS educational CONtENts sesssssssssesesssessesssusssnsnsnsnnee 32
Table 3.5 HMS Training center’s ECDIS educational CONtents «sssssssesseeesececsusacenees 35
Table 3.6 EUSU Training center’s ECDIS educational COntents sessssseseessesesensaceese 38
Table 4.1 Comparison of symbol’'s items on Hydrography between NP5011 and

NPGD() T2 ceeceeeeceecceecccercccencceanccancceanccasccasnccasncsanscesscsanscssssasscssssssssssassssssscansssssscces 43
Table 4.2 Example of representative symbol’s style contrast between NP5011

ANA NPH) 12 eeeceeecceecceenccannceennceanceanccancceancesnccesnccanceascsassccssscsasscssscsasscsasscsassess 45
Table 4.3 Comparison of symbol’'s items on Aid and service between NP5011

ANA NPH)12  eeecevecceecccenccenceenceanceanccancceancarnccessccancesscassccssscsasscasscsssscsssscsascess 47
Table 4.4 Each educational institution’s contents of ECDIS on comparison

Wlth SymbOl between BA Chart and ENC ceeeceeeceecccecccenccenceacccanccencceanenes 48
Table 4.5 Paper symbol(Wreck) and Isolated danger Symbol «eessssssssssssssnsecsssnsncncees 50
Table 4.6 Ease of general Isolated danger Symbol reCOgNIition sesssssssesssessssessucecene 50

_iV_



List of Tables

Table 4.7 Symbol Styles On NPS012 seseeserssrsseuserssrasensseasensenssessenssensenssnssensenssensenssessenss 53

Table 4.8 Line Styles 0n NPSO12 «eerssssssssssssussssssssssusssssssssssssssssssssssssssussssssssssassssnss 54

Table 4.9 Each educational institution’s contents of ECDIS on chart symbol’s
ChATACLETISTIC seeeeeeserrreccceenncccceannecterenncceennncceeannnccssaannccsasnncccsacensccssasnsccssannnncees 56

Table 4.10 Each educational institution’s contents of ECDIS on change of

SYMDOL DY SCAlE serrsssessssnsssssssssssssnssssussnssssssnssssssssssssssnssssssnssssssssssssssnssssssnsss 60

Table 4.11 Example of Safety Parameter SEtting swsessssessssssssssssssssssusssusssussssssusns 64

Table 4.12 Each educational institution’s contents of ECDIS on Safety depth
Setﬁng ............................................................................................................ 65

Table 4.13 Each educational institution’s contents of ECDIS on Iso. danger
DIECAULION +eeeresersssssssssstussssssssssssssssssssstusstssssisssssssussssssssssssssssssssssssssssssssssasssens 70
Table 4.14 Each educational institution’s contents of ECDIS on Line of
POSITION ++evereressressrasasarasnnssaeesnassaacssasasassssessanssasssatesasesasssasessasanassasssaassassssassnasas 74

Table 4.15 Each educational institution’s contents of ECDIS on AIS information

CITOIS seeeseeseecssnccencanes coss PN 79

Table 51 Improved course tlmetable .......................................................................... 84



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

List of Figures

2.1 Navigational equipments synchronizing with ECDIS seeseeeeseesseessssscsssisasncnnee 6
2.2 Functions Of ECDIS ceeeeccceeeccccceanncccreennccceennccsaaanncccsaannccsacenscssasnsccssssssccssassscccscace 7
2.3 Enlargement of vector and raster Chart sesssssesesessssessesenssnssesensensenssesses 11
2.4 Composition of ECDIS and navigational SENSOIS sessssessssssesssnssesssnsccsncncenans 13
2.5 Route planning fUNCHOM ssesssssserssssssssssssssusssussssssssssussssssusssusssssussssssssssssssssassnes 14
3.1 Comparison Of education NOUIS seeeeeeeesserrcceencceeenncceenncccennncccannnccsennccsennnccaannes 40
4.1 Wreck(depth 19.5m) in Busan harbour quarantine anchorage -« 49
4.2 Damaged M/V COSCO BUSAN(L) and track after the accident(R) <« 51
4.3 Cardinal buoy Traditional symbol(L) and Simplified SymboI(R) «seseseseseses 51
4.4 Comparison of Traditional symbol(L) and Simplified SymboI(R) «ssssesesesees 54
4.5 Comparison of Symbolished line(L) and Plain Lne(R) seseesessesesececensnsnsnnee 55
4.6 Vessel's planned routes(L) and Screen shot of ECDIS display(R)

(ECDIS Maker : Furuno) ............................. 57
4.7 M/V OVIT route on ECDIS display(L) and track after the accident(R)

............................................................................................................................... 58
4.8 Safety contour setting ...................................................................................... 62
4.9 Comparison of Safety depth 14.5m(L) and 10.0m(R)

(ECDIS MakKer : MECYS) «srsrsssssssusssssssssssssssssssssssssassssssusssssssssssssssssssssssssasssanss 63
4.10 Change of Wreck symbol depending on display setting

(ECDIS Maker MECYS) .................................................................................. 67
4.11 Change of Isolated danger mark depending on safety contour setting

(ECDIS Maker JRC) ....................................................................................... 67
4.12 Change of Isolated danger mark depending on shallow danger function

(ECDIS Maker : MECYS) «srsrsssssssusssssssssssssssssssssssssassssssussssssssssssssassssssssssasssanss 68
4.13 Damage of M/V PRIDE OF CANTERBURY and track -sesssessessescescencence 69
4.14 Screen shot of ECDIS display and planned routes «sssssessessessessessesscenees 72
4.15 AIS symbol on ECDIS display(ECDIS MaKer : JRC) «wsesesesescsusucsnsusensnsace 75

_Vi_



List of Figures

Fig. 4.16 Abnormal synchronization of converter(ECDIS Maker : MARIS) «-eeeeee- 76
Fig. 4.17 Situation map of collision of PACIFIC CHAMP and APL ILLINOIS - 7

- vii -



A study on the Analysis of IMO Model Course 1.27 and
Improvement of the ECDIS Training

Park, Yong Sun

Department of Navigation Science
Graduate School of Korea Maritime and Ocean University

Abstract

The purpose of this research is to analyze a generic ECDIS training program
(hereafter GETP) carried out by domestic institutions according to IMO Model
Course 1.27 (hereinafter, ‘ECDIS model course’ ) and to suggest an enhanced
GETP for the prevention of accidents which are caused by a wrong use of
ECDIS.

Firstly, this paper examined international and domestic regulations on ECDIS,
electronic navigation chart as well as the current status of ECDIS installation on
board domestic ships, and then investigated GETPs carried out in domestic
institutions. Secondly, the contents of IMO ECDIS model course and domestic
GETPs were examined in order to verify that the current ECDIS teaching
contents fully satisfy the current needs of navigational safety. Finally, an
enhanced GETP based on ECDIS model course has been suggested through the
analysis of ECDIS-related accident cases and the reinforces of importance
additional contents which need to be supplied to officers in charge of a

navigational watch in GETP for the prevention of an marine accident.
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The results of the research are as follows:

(D It has been confirmed that GETPs run by domestic institutions follow

ECDIS model course in terms of contents.

(2) It was analysed whether critical contents for safety navigation which are
required by ECDIS Model Course, have been properly included in the current
curriculum has been analyzed. A considerable number of factors related to the
navigational safety was not found in the curriculum and it was thought to be
risky in securing navigational safety. For example, some of the critical chart
symbols such as dangerous wrecks, rocks and obstructions were not included,
and isolated dangerous symbols which can be changed by safety contour line

setting were not also specified.

(3) Regardless of the number of the education taken, similar accidents of
ground have continuously occurred. This confirms that inadequate setting of
ECDIS chart scale, inadequate symbolizations and settings making symbols

unseen on the chart, has repetitively occurred.

(4) The potential errors of sensors such as GPS and AIS displayed on screen

are also one of the causes of repetitive accidents

The solutions to these problems suggested in this paper are that the training
based on ECDIS Model Course should be more practical and specific based on
the analysis of repeated accidents related to ECDIS, rather than educating
simple and repetitive handling techniques. Further, it seems to be very
important to detail the followings in ECDIS Model Course and GETP.

- Selecting Standard Mode or Other Mode, which displays the symbol to show
the set point.

- Contents about isolated danger symbol which is changed by configuring safety

contour line.

_iX_



- Education for S-52 critical symbol.

- Monitoring voyage planning and necessity of using right map scale.
- Marking the symbols considering navigation and surrounding area.
- Guidelines for effective safety function setting.

- Need for and familiarization of the LOP function.

- Stating the potential error of displayed sensor data

- The reason of why ECDIS should not be relied upon as the sole reliable aid

to navigation

Since this paper covers ECDIS Model Course and domestic GETPs only rather
than the whole scope of ECDIS training, additional research on this needs
should be carried out in order to make ECDIS training more practical and

effective. It will be done in the future study.

KEY WORDS: ECDIS, ECDIS Model Course, Critical Chart Symbol, Chart Scale,
Safety Contour, Chart Symbols, GPS Sensor, AIS Sensor
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Utk ECDIS= WYX T QotH Folsl =& tiAlstr] g 3o =4 SOLAS
TAES 58 & o, =3 [EC 6117490 23t ECDIS7} ztEo]of & 43
o] 71532 27o] AFHPH. o]# 3 ECDISOl AlgHE AANEE Frte] F=2=

o] A3l A ENCYolth. &, ECDIS7F Folsl =5 At + FslaTo

7) ECS(X A 8| = A 228, Electronic Chart System) : WA E=E EAT F A= BE
wetA IMO A% 718 A3A, AHE3ta e diolE e Fa/vlga oy, WE/PgaEH = A
2T E

oo Aglo] YAz ol = HAS} 7tsEE Cseltt.
8) IEC 61174(International Electrotechnical Commission 61174) : = A A7 &9 Y3 = ECDISY &%
e, NEedn Addde 33 £Ee AT
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2 4897 gAE AANEE WEA ENCZF Hojof dth 98 ENCto] ol
A= AT 5 A= AR S|tk weF ENCTF ob & o] Ho] 1A @e 3

o] AL AAINEE ZoFEE 273 RNCIO)/F AHL4E 4 JE2 H o
ARG o= FolAEE UAsts AABIER JAFSHA olYsit}h. 5UAH ECDISZ
AFEE 7] QA= WHEA] ALEsoF & 3=+ ENC sl =o]a, C-MAP, TX-973 %+

o Mol AANEE ALY 8@ ECDISE ECS 21 ol o)

T @ ECDISE A 947, AE, &8 5 I3 PRE YAVOD AT,
=g BHoERE 3 ARE FAGT FATH] AN AFIIwe] P
£ sugonsn bAPddl JqdATh ECDISE Az Ed PEe geAw
Aoz 7]Z9 Foldxel e AR MNIHAHS AT r shH, AxEHe oxE
A% FE3 AT 5 Je SEe RFoloF Bk 53 HFE ECDISE A

dlo] gal Fol glof BAWELE, $5 F)} AA AFel o8] ©FI A
A9 Fot Bastth £ 30T Quo|=S Fatel AP olo Frheld
5, 2006).

_

u:&

211 AR =9 Ad

20417] Rt A = Skt Falvles] HEE AN d¥s), 1&3 5900
M, o]z g thg sidAbazt RWskAl LA wek 55 fye demvhE
STHOE 1980 SHHRE ek S FFAE F A WY U E AR =
o gk A5 A& AT fElvEts 19959 il AEs FA 28 &
24 N-ZU 2T O] s dAta MEE st Al2"le] B aAo] tF¥

—

[e:

il
X

9) ENC(33ll-& A8l =, Electronic Navigational Chart) : 5-57 sl =tlo]E] ME7]Fe dHE HO
ENC AZALE 7)ol 7128 d3 " AR = A5AT ool 39t S22 HH =
dFolt

10) RNC(&318 #H=El8l 5, Raster Navigational Chart) : 32 Fo|3lT9 YA Y PHxE HOZA
IHO RNC A FALF71ES-61)0ll 71 =38 AFE-AG st 4] A 2=

_8_



ols| =&} nlmste] rhAo] Hia 1d @99 gholid s ABAle] Hasitt Cell &9
2 st Z7IAY A EZ8F 9 sE7MA A "o dF dAE =
T2(5-52)% Folall = E2jo] Aold 99 ECDIS 1% - 2450 % st 3}l
b A FEFe 713 F deE dHE Z2a Q7] W7 Fofste] ARgste ok

== ¥ E (Vector)dl =9} 2 ~Ef(Raster)d| = 27FA] w4
= AHEEH HE s Foldle A BAHE EE WAAERE, A B439)9 4
A ARRE, AR5 HEE FASS AT AL do]gu|o] 2ot} 2 2H
e Y Folal=E 27t ¢ HAE FAF HolEolth 34 HlolE ol
7] W&ol JA ez AR Ak wepa WEsf e o] Ag HHeto]
o] o] Fo XA ek ERE o] FAAVE WGS-847F obd A¢- $12] ®BA o]
doatth wEls] =9t #2Eaf = HaE Table 213 201, Fig 2.3 WHH =
o Bl = FristHES vl 2o

=



Table 2.1 Comparison of vector and raster chart

T4

W 2AE
=g7]% 4] E P 2H
et A e BAE &4 L
anw o= wa 7 d3t= =2 2 olg] &

i =X [€) jLs

A= T4 telHE A4 d902 oY
= A=} TolFEE YA Y3 Foll =& =73}
A2+ 71%E, A 274 H] o &

e AL SEE
dolg =7 ol A& 8- (F104M)
S, A 5S4 AR 1] gt
== 7%

2z 4y 54 ABA (55 )
e =2 AR sl 7hs FAT H
27327} 205t ol =

=5 ENC, C-MAP, TX-97 ARCS, BSB
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Fig. 2.3 Enlargement of vector and raster chart

2.1.2 ECDISY 7|3 /s

71eo] deel Yol kel b sol i = ECDIS, AISlY), VDRI2)

o] o1 R ANUE B, Adute] Zt 3 AuEe "gAE AlA Al
S5 HrobA Fefabse] s A Aduke &8 F =S HAE FH AYE ¢
Al HA. ECDISS] Al Kot AZd® AlAe] 42 Table 22 3 Fig 249 #
=3

11) AIS(‘_ A5 2 AX], Automatic Identification System) : E9A HeY

HAE-AEG-92] 5 FYFRE AFoE FAFTE AHE Dok 1HE EAFAE S

AT = ok FA A FIMO)l A= 19971d 790 AIS] A 715 vy, 19991
9¥ o) AIS €A 8] B3I AFSFE SOLAS /N4t A5 A197F2] Al 1.58 ) Adskar, 2002
79 19458 dAHORE Hute] gAsta k. old mat BE A, FA el FAEE
3008 oo RE A, FA Fsllo FAEEA & 5008 o]4e] stEAS AISE @AIStL Ut
AN RE At FEZA At 534S HElste AAFPS R3] AT FAZA AHFode
FF7NEo 2 NEEHAOY Hutgor AFAEZXAE ALt Mdube] H&stn Ut

12) VDR(-d¥ra}all 71 E4-%], Voyage Data Recorder) : &37]9] Edqarx9} o] Muke] 3af o} A E
A8E 715she AXolth. o] AXole Ao 94X, £5, JE, Aw 52 34, A7 24,
doltt A8, 4, B AHE Uy, X AE WY, 33 $5 AIS ¥4 AR Fo] 7155 Uk
SOLAS T+Ael o)At 2002d 1€ 1Y oldol| A=z A ek gto| a7 S4X & AR et=%
o 53} star gt
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Table 2.2 Types of sensors connected with ECDIS
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Fig. 2.4 Composition of ECDIS and navigational sensors
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sttt sl=del AFAY AT A, F2 ol A, AFAW o T A A
HE wAste] gefo] kel 713t =3 18 A oE A7 1243 S A,
A, AeEs], &9, = volE &2, duAd, s B HF Vs T AFE
AEoF 7|28, 4A7F o]8te] AZF AR G A s|Eo| spEir)
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Fig. 2.5 Route planning function
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221 =A A

ZA A o2 ECDIS 7<% #Hsto
ECDISe] 7|&AA A|2HOoZ AHF7|F, = & =D ZAAE, s
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Table 2.3 Relevant regulations major status

= A 71+ EEU

op

EFEA

IMO Resolution MSC.232(82)
Performance Standards for ECDIS

IMO d57]

AN

5-52 Chart Content and Display Aspects of ECDIS

5-57 Transfer Standard for Digital Hydrographic Data
IHO ] 7 | 561 Product Specification for Raster Navigational Chart
- (only if ECDIS software supports RCDS Mode)

5-63 Data Protection Scheme

e 271 H
IEC IEC 61174
) 734}
¥ A5EA 0 4YS 5, 2014b

A A7 2] ECDIS A% 7152 19953 11¥ Res.A817(19)2 A2 A== 3]
oy As 71FdA Y3 7leH 7le A T FARES siEdsty] st Ay
A2 A%71% F71, RCDSB) RE9] A%7]|%E F7F 5 IMO Res. MSC 232(82)7}
2006 120l AHE= o] AR 45 7|Fol o2 Yt

=
[}

N
o

AFH 7ee] HERE Fol s At A= FEIAAE A= I

<= A FozH 19929 Al FEZITH(IHO) A= 4= F==3F HAE

e As W3S 9t ol Eﬂi‘r fféél(Dx-90/s-57)% A At At S-52& THO

o] ECDISOl #3 &993)7F Y& FASste ddd EAolth o] &A=
b, okt B ukEol] A WIS AGAAE Asta U

7

A AR & Y3 (EQ)¥WE ECDIS A% =4, ZAF ¥4, An] A}
&k IEC 61174 #FS AA3ATE IMO Res.A817(19)0 Agld d5 &
AX A A A BEES F3H, HOOA 439 S-529F S-570] Au]o] % go]
V53t =S IEC 61174 A AT IEC 6117400 = sfidol A AL 1 s s &

13) RCDS(Raster Chart Display System) : 7| &3 £5 2-7'd(Visual scanning of paper of chart)g 2o =
EUH J=E EASE LHOZ FEigo GAEL Vector Chartel B8] Fold=el o)
7S 29 FART o] =9 7|ee wl¢ st AR 5T 9 glol: HA AHE
Sty ZHFH 239 Ao Yehd sl=oll AFEA7E 21EgE Remark B4 2 S| = HF o] 7Mesich

14) A A A7) <9 D 3)(IEC, International Electrotechnical Committee) : Z 7] &3 A48 &S
Aohe 7178, 2920 258 Fi Atk
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A o] HAES} SA00 A3 ARdE AAsHAL ATk o] Ak
Al H2E Wy, A3, IMO ECDIS 4% &% Rh&e Sk gtk ECDIS ¥
2] 59l H2EE IECOlA e IEC 61174 HI2E ®FF dAE ARE38te] 43
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Table 2.4 Standards included in IEC 61174

23 uy &
q A5 goly ZEH Hx #AX

IEC872:1991 Amendment NO.1 _ o8 27 AA uEI A4 Az

s oF aafje} T BaAH 9} A]2E
(RS - w22, A s gA 22

s oF aafje} FA BN 9f A" 17
IEC1162-1:1995 ) i

- gAY AEH ol AT d A9} gF A=A}
ISO 9000 series : 1987 =4 #eEe F4 #l #2F
IMO : 1974 SOLAS N A T g
IMO A.424 : 1979 Aol 2AT A s FE
IMO A.686 : 1991 dHH A7) Z=

AA s 233 72 A2="H g8 da Bz

MO A AR o) Bpel AU 43 24 gule] Py 23
IMO A.817 : 1995 A A SR Al 2F A RA2E(ECDIS)S] A% EF
IMO A.821 : 1995 148 Aukol Rol2 AW A5 FE
IMO A.823 : 1995 A% goly T2E Bz ZX(ARPA)Y] A% ®F
IMO A.824 : 1995 283 A A Ao A mE
IMO MSC.64(67) A 4 Rad i

(67) Annex & Radar golt] Anle] d% EF(ATAS APA F5 X3
: 1995
IHO S-52, Edition 5 : 1996 ECDIS 8= &3 H=Fdo] 8 7=
IHO S-52, Appendix, Edition 3 ARl Auo]E ek A
: 1996
IHO S-52, Appendix 2, Edition 4 ECDISO] Al =4 Aok
: 1997
IHO S-52, Appendix 3, Edition 2

PP ECDIS @&l go] Zol
: 1993
IHO S-57, Edition 3 : 1996 Ox g 42 golg 724 ol%
IHO : 1997 IEC 61174 At-8-& 9 HIZE HloJH ME

% A5 Z* : IEC Publication 61174, 2001
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£ ECDISZ tAE #AS dslx Atk SOLAS A| 5%

Sl

= Z =

B+ Z<oral

At} 20099

ECDIS®] Av} &A1& o] F-slstar Qo

2 s A4 HEV|HOoRHEH 5l wol HE IRl ==
T A6zl 3l tA A LI (MSC) A 7 7g o]
SOLAS+ 2012 7€8¥ 20183 7¥€71A¢] @A A

(

dgo

Table 2.5 ECDIS carriage requirements

2 = A A&
AE =71(G/T) 2 g Az A71(G/T) 2 g
2]
2012'd 78 | dAA 221,?%]75
A4 > 500 G/T 19 o] % 2012.7.1. | = 500 G/T ‘;i*
2zt Az o
SEA AH7EA]
14 2]
2012d 74 | & 221,‘? 2]75
e 7 > 3000 G/T | 1% o|% 2012.7.1. | = 3000 G/T ‘;i*
Azdw | A 7= =
SEZA AM7HA]
st=A 20161 7€
_ 20133 74 _
B4 2 (B 7 A 2 19 o] %
> 10,000 G/T | 1Y °o|% > 50,000 G/T -
(FAA ) Azaur | 201371, Az
=y A Az SEZ AM7LA]
SL2 4] 9 79
o n > 3000 G/T | 2014 7€ s2d 20,000 G/T 2O}ZL e
=4 and 19 o] % (871 A1 <) nd 1 o] %
(717 2)) {10,000 G/T Az 2013711 50,000 G/T A=
’ R A ’ SEX A7HA
==l 20181 7€
> 10,000 G/T _
CELE) AN RIS
i 2013.7.1. HAzx
A Az € 20000 G/T SEZ AM7HA]
- FRALS A AL AYLZEE 29 ol FTHoR IS T A
tste] ool AAEE WAL 4 05 (SOLAS Reg. V/19.2.11).
- SOLAS Reg. V/19.21.4%] ECDIS #H W& 44

¥ ABREA  AHA T, 2013
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222 =4 A

2 yelE IMO 7= 2 IMO2] Al+FzlS H=s] A Za7F Ao =
Hol s Aukbdy, Aupekdw A2, Aubdu]7]Eo ECDIS #AALSGS
Aola Aot AukelAdw Az A = a8 HFEL] HIXE FASIY Yt A

Mo AT A7zlE GHE AR FRol 2 AANEE LFol

g EASL Qom, ABzdE AANEE Auel wxss F$ HPpay
Aol ARE WPAH wE JuBHe HAsE =g vk Brky 7
st ek

AT ATAAE o Esh Aol Bek BCODIS 4R % ol =

st=lo] th ECDIS A% f70=2 %
, BEAY ﬂi@f\l AR e 9¥

o
ofo
ol
ol
£
o
0
2}
o
[0
et
do
o
+
>
by
=

19 2E ZAzA0] Atk= AL FAS ZT Ao ECDIS AH&9)
Table 2.67 7o) FAF AUk (ZE 5, 2015)
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Table 2.6 Minimum standards of seamanship ability for OOW

(Over G/T 500ton)

T ' H &
o] kAE FA37] Y18k ECDIS A&
* 3 : ECDISY| A& #ds £ H7l= ECDISE BASHA %+
a7 54 Auko gt WA o2 FH3t= AR tisted S F5HA &
ol gt dA L AW HALA AFEHE SFAEFTA Yook
=3
ECDIS 33
S-S *3}H3 ECDIS &89 83 dﬁloﬂ a3 A2
A E=(ENC) A=) AFA, A 773, BRoF= W, & =
Atz Ao gk FEF ol3|
1. Al 9¥
2. A FRl de7|FolA 8738t ECDIS 759 Wi <
o228 3ty &, 314, 182l ECDISZRE 39 AFRo B4 7&
1. AHE3 7153 ﬁ&fﬂ ARE ﬁﬂ ZAe 2o, g3 ZFA =Y
& s AAt THEHA U= ]’S% AL
2] ola) | 2. BA9 ¢, sHEA, EZ}EES&} 2], BEAE AEAE, FETA,
5 7% AFEAZE BHE ARBAS, (AIS == dold FH4 AFEHAS o)

AE3 oy 3 7lse TdT T Ao AR =4
3. & ol o7k Alfle) el
4. #29A, AESAL SN 2, A= Ase BHA,
= A5k 52 2 ol Fulol UF AR F=E Taslo] L&
Ao AP wAsls] SelA 2RH e anAd AL
5. AA Fefol gte =A%k 7ol =4
6. Ay, Aol W 24, =7 L XF/, = AR I=,
o o

2 A%, F=o] AR, AF B 2L PHAAA ] AN m3kate]

:[m

ECDIS ARg Foll Zd3tol digh 21X

ol st Fe 448 A 0@ A@H B}
1. 598 A5H A

S =

2. <2l¥l ECDIS Al Ed e ¥

A 7lAstE FHOEHA, ECDISHS] AFHol| g 7HA|

ECDISZ R +3% JR(8A7} Hoigietd, dole) F3 a8ja/&e
a7 e | °NH F4 18p A9 @A, nE dda FA@EFE SIE o
wopsry] | OIEISH AISE E@stel) JEn FA Y FFH 230¢ ueidtel gnta
qa m= | W4 R 248 A

(27} HO%%A% 7%) ECDISE %%HE 2844 7|5< o] 839

Aute] 2 Z o} Lgo) U3k 2o 2 e AL §XT A

SN eEe P4 BRI, WA £F WUGE HEZH 5D A
¥ AEEA . 2e 5, 2015
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FAGAA7E ECDISE A8 Thobet JRE Qdstn EEH o ol s wd
AL Aot ol olHF WK BAL FAHI] 9] IMOE B

L
- =
= Azete 7 wegFEol O AP -

STCW Code ATIl/20°] “2012d 1€¥ 1 o]l 20108 whdzh 7HXW-°4 W&
F=3l7] 9184 ECDISE ®AIgH AMute] sAMete A4 9 FejAELS ECDIS
& ZEIHE IMO B 2o oAt o]Fsfor dth gkl A=Y UTh
20101 d STCW AN AHE N A ECDISE ©AZ Autol] ZF3la A&
A= ECDIS AlEd ol 58S ZAHOR o|F3d)of sl ZoE W3} o
Ao, ol F=o Fnt=FAAH Oil Major Inspectorse] &7 oA o] F
o] ot

2.3 gyt ECDIS §A4 €3 2 ws 33

23.1 ECDIS €A 8%

SOLAS A|57 A197F2 Aukg sfdx] 2 dule] T axdo wet 2012d 7€
HE 20183 7€97tx9] GAH dAHo=Z ECDIS AXE At Utk oo A
galoll FASE Avh2 ECDISE o]m] AX|3|A 93t AU, 4o F3tsh
st Aok olo] f-Eute Aol sAMst= Aol ECDIS €A17F A

201595 A d5AARe Auk d3folA 20149 LA FA| ol FAS
= At ghele] Hdske a9l HAd Aubel A5 gt o' s, SOLAS A5
F A9 A Bt AF, FET, FAANVE A &St AL, AANE T
3 AAZHE AFE ECDIS Zoldlx Bg H&S FHEste] Aduke] ECDIS ©A)
& AT

Table 2.7 3= =&& 23 =4 o FTAS= Aubs Ul o2 ECDIS &
A 2 FEF ALsAT. AN E FFHAZEE e ECDIS ®A At
o 2= HlE2 S5 (") 90%, 718 Ad 30%, A4 100%ES H-EstAT 4
TE 423 ECDIS @A Adutoz 33l Aduto] A gHl&o] Hgodx B8kl
1782 7P gon, & 7974 < 380%2] Autell ECDIS7F HAlE Ao A=t
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Table 2.7 Ocean-going vessel equipped ECDIS(estimate)

g A - 71 318 389 30 117
ZAd ol A4l - 63 71 134 30 41
FxA 12 0 29 41 90 37
LPGAl 26 0 12 38 90 35
LNGA 0 0 21 21 90 19
Awm A 62 47 10 119 90 108
A& 2 - 0 47 47 30 15
Rl - 0 0 0 30 0.0
o A4 A 0 7 1 8 100 8
g A 100 188 509 797 - 380

¥ AREA ¢ FFaE, 2015

232 nS dF
STCW 2010 vidg} 7l AolA= ECDIS AlEdHCIE o] 20129 1€ 1Y4+4-H
o

AAzA At AL FASI Yok o] HlEste] ECDIS 5< WA dho
ECDIS w&o] P vt FEF 5008 o]do] He Adute
£ WEA ECDIS R&& o]F3teiof ahm, o2& 20124 1€ 1Y 5
Azke) Fel7|e Fa vk fEivet A AL RS 20149 12€ 31 V1€
Table 2.83 Zt}.

p

T~
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Table 2.8 Korean officer employment status(Unit : person, End of December, 2014)
& A o] A
s s o vl 4 A s o vl & A
A 3,444 167 3,611 2,391 - 2,391
134+ 2,475 176 2,651 489 - 489
234t 1,275 145 1,420 77 - 77
3&A 806 108 914 45 - 45
A 8,000 596 8,596 3,002 - 3,002
# ABEA YA, 2015
20159 = ?}%é%%ﬂ]ﬂiﬂ h2d HYge 3 FeAe Gl B A
8,0007, AHlY 5969, ¥ 859°laL ool A F 300282 F 11,598%H o=
ALY 4 37 3= ECDIS 2SS o]F3std ok 3ta, FAE HA3)
ojof sAo] 7hestth. ECDIS AlE#olE wso] WA wHo] @ o]F 20149 T
7VA 3747 ol el A wS-S Wk, 20159W o]FE = 5™ ool At
7} ECDIS &5 o|Felof st ZAog Ueyton sfsitd A us7|dd

ECDIS 25 @82 Table 299} 2t}

Table 2.9 GETPs of domestic institutions designated by Ministry of oceans
and fisheries ECDIS training status

s it vk ol ¢ 39 Ed o] JdAlE
=
o & AE | 9®) | S 3F | L 9@E) | 1S 3 | A L)
2012 16 314 8 128 22 440
2013 16 406 16 214 27 547
20143 16 288 20 354 26 521
A 48 1,008 36 568 75 1,508
¥ AREFA - ukH T, 2015¢; Sl FrabAded, 2015b; Y E# ol dAlE 2015b
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A 3 A4 ECDIS % W&

31 IMO =9 I JY&

FAZIFN Fahe w&o] AP Y5t IMO 29 =Z29 Ye&s FEdlok
3, IMO 24 329 w8 W&S Table 313 Zo] 5/ &, F 377 &&9
StEUgo R FAo] Hol 9lom, 4vo] B £F FHo] XFE YT uS
5 5 139 AFHIte}t 139 AEdH el B7VE TFE F 40N RE FAEH
o] uth.

A1 A= ECDISY] 78 3 7] 2Z]] #ZHl o &
Z7] 27 U, 3tWo EAEE A4F BE ol

TE Hof glomn, AR TR, EAH
BAQl ARE AF}IEE FAHH AT

A2F o) = ECDISY &% % ECDISS dA® AMAME FFob S84
o] thFojxH, Z+ A Eo| AFs= ARl st ECDIS7E AlF3te 75
o] AHg WHER FAHY Atk 53] FHAF =9 Aoy H=3 &
4 A Bk A 283 A A et PATAA Foll tig wse] A
I W&ol go] thFolziTh

At

A3Fo| A= EdsAgY #HE Y8z FAE Ut ECDISYIA &= WOPSH

= 7% s°l Y %@71 ol 2]3she] ﬂl*ﬂ a1, AAE FEE AAS=
71 RGNS AT FHEE A 7 sl tid Ulgo] ol

Al4FA A= ARPA, #Heoltl 2 AIS 5 ECDISO 2" A S tg A 7]
T B8 FoAAFe] 2FH don, A= L)Y W ECDISOl A%
A 4F AR AF @ 87| 183 ECDISY 1 Sol tinlg Wl Au g
& I o2 7AaH gtk

B

>
ol

_24_



A5F-0 A= ECDIS%}
249_] —,‘?_—Q—S_LE :rL/HE]CH o]l o

gake] @wH
g U@ AZS ok

ol theFataloll Al Atatsl]l Lefar Ak o A ¢
o= shgfigol 5o %7'4}7—‘4% ECDIS &&°] 2 <« =% 7A=Y glon
A Ep o= AlEdoldS 3 ECDISS & s g HF5S =5 74
Hof Ut
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Table 3.1 Course timetable

_26_

oS | DS A WA AZE T HA A Al WA AZE Y] HA AZE
Uz} | By (20 AIZH (20 AIZH (20 AIZh (20 AIZH
A1E
ECDIS 7] & 8. 7|5 33
1 dwblash ws | 5 Anle) AR | g goenpe) w
! %} TR AR | gut o me | ABeold 1
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2 A | 2. ECDIS A%s7]% | 6. A8k $J4] 10. A ze | (HEFB)
1 |3 EcDIse) 715 | 7. 9141 414 o] &
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T4 entE Ags)
2EE g
11. 3= Ag=
12. ARl = 7,
42 2 A
2 ApE 17. 715 24
?_:]- =
ECDISE 5% A= g
2t 53 o2 15. AAS= A =5 H&sield 2
a3 23 GRS
2= A E .
A |13 A 16 BANEER | g gn | A= 99
2 |14 5NEE AR 0 2
20 AzElst A
ARE
21, 5413 SAA
ARE
3 =]
A3
S S 24, =S
ECDIS &2 olash A
ai A8z} ZHA T T AEEe
Loe | DEATA | (AU -
22, bl 25 B4 ] ] Aol g
26. FEA g c =
Al 23. HlolE-S e
3 ol g% FEAY | 7
n (27 37} g AR
o 28. 33l U7G(ETA)
2 29, A4 AE
g5 7S
¥ A7EA : IMO, 2012b




Table 3.1 Course timetable(Continued)

S | IS A WA A = WA A Al WA A7k v WA A3
Az} | BB (20 AZh 2.0 AZh 20 AIZH 20 AZY
A 43 !
AR} =
ECDIS ZEE, 32]' A
4 sl &= Al AH| ?_% =1
OE_J 6]] 9—]— ].__u ‘;‘l )g;-(] /‘]Eﬁﬂol}‘d 4
2 30. ARPA/#lo|H . (A=)
AR =
4 N2
31. AIS 7%
J_=rL
34. A= Al A
Lk
35. ECDIS A X
5 A% 5 ZHE
o Part 5 ECDIS 37. EFAI
2 | Al Yt 7} ECDIS $-%& g7} 2
5 36. ECDIS 22 AEGo)A B}
’T" (SOLAS, TMO, H7h1
STCW) A= 7}

5, 2015. 9.14)° ¢Jst] AAHO &FHIL oH, ECDIS w5AAe wg W&
$ Table 3.29} 2t}
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Table 3.2 ECDIS training contents

i)

ki
J

vy

r o

R R
FA1817] 9
ECDISe] A&

I 54U &

1. AAM=ENOAE, 25 A, EAH, RoFe Y, &
= A5 Ao g %%i& o] i

2. Hale] 93

3. AAFA A7 a73t= ECDIS 75l thg Hs

4. A3 7157 HAo BAHE A% 2HS TSt TR AAE0]
oE At sEH Ae 715y AHE

5. 249 A9, sidxEA, SARES} e, FAE AANE, FEIA,
AEATE BHE ARAS, (ARAS AR mE dold F4 3
AFHAES o) HEH Holt TH7eS 233 AT A9
Hrol %A

6. thE T o3 Ao gl

7. HF20A, AEsAY SN G 2H, = AR A4,
M= HASE =5 B qnF FExlo g 735 d=E st
&G A AFA S B AsiA 2AAY aARAI AHE

8. AA AHlol TE =X}t e A

9. tHF, e Witk 2, =/ 2 £F, = A=59) I,
=3 A4, d=9 A4, Zé]% %Xl L 7‘%1”%14 FARE
IS

1. ECDIS 25 Azl Al2" 3d 3 259 #e

7b EE HAAE w27 993 29, Az Wshel H4ls),
AN 2E] AZE o
A 3% - - o =1 Al ==
. #ejAke] A E kel wiel ECDIS Al2® WS 248317

AAEA S St ¥ 5He Lgeto] ANxwlT Hro| H3)

ECDISSt 1 #d | o Al=d 4849 aulads Wil fAsHE A
BIEEASRS! gt FHE Ao metA 718 LS eI FASE A
AL =3 vl FHE Ao wetA F2AE Y-S e FASE A

kel #A v AREA W3, AR AR, A" Tes JAs] flsiA
ECDIS 21837 874 7|2 7|%< AH83 A
2. 338 AE, FEAYH A2=H 75 HAE g ECDIS
A7) sl A&
# ARESA ¢ A FFEIA Al 2015-143%, 2015. 9.14 HE 27
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33 A% as7|dE us W&

Arde ECDIS oS ZREIPL o8 wK 1BAZL AF 27411,
I 40X 7o 2 FAE Tk ECDIS 7H&, ECDISS AlA, &34, 4d 74, &
Ag, A= dolE #E T2 wEo] HAH Jom, Table 337 Zo] X3

142H= ECDISO| &4 wiZd s 7182 7] d¥S SAHSE WS3sh= ECDIS
N8, ECDIS A7|9} 117], ok} AH, st MA T AH I&x3ts agdth =
& = HolE ®E T/ 7 T AT HEAH g, =4 9 olsrt o
o] glom, ECDISY *ﬂl/ﬂ 2 wWdo| A= ECDISO| &5+ 71EF &sl Ay]
A, ARPA/# 0l FH, AIS 7], ECDIS M4} §&

Of Position)E &
2 NYPHAY

W, 543t AA o FRAEH NS St BHUFE =S FAEEH UTh
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Table 3.3 KIMFT’s ECDIS educational contents

R Z A ﬂa“’jhﬂ)ﬂ
A 2 AL Gtas 1.0
ECDIS 71 & 20
193+ 2y <3 1.0
= HlolE 20
ECDIS®] AlA g #ig 20
3l A& 3.0
gae|A8 AEH A 20
293
g L &F A 20
Al AEH A 1.0
ECDIS #d 773 2.0
A= & 20
33k q= AP AEHolA 20
g7 g7} 1.0
FTHAIEFH A Bt 1.0
ECDIS 7} & 1.0
7 A3} 20
3 A& 15
495
g2 7FA| 15
A8 AEH A 1.0
aF 9 AALA 1.0
AbaL A B 1.0
A4 4 1.0
= Holy 10
5} = #Y 1.0
332l ECDIS &% 1.0
T ANEHlA 25
7} 05

# AREH W PRAAFD, 2015
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332 vld o Fd us Y&

v ol FEe S| SAH 5U7 & 4047ko® wHZo] MAH Yrt
ECDIS T4 84, 44, FAY 2UEY, Waed, A4s EA 4, 39

3 “
83 H7b 5 ) FEOR HEF St nSe JAFsal Ao wFIAE wS

W82 Table 349 #th

19x+= ECDISY 71#
ECDISS] ¥ AZH3 AR 5 F

292t 712, d=e £7, sl= A, =R, A 1A, e =4, 4
X Z(Information Layer) & T8 849 AAE THOE wKo] o= )

59Ut ECDIS#HHA A&
= W, AAslE Holy
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Table 3.4 Marine Edutech’s ECDIS educational contents

-SA17
LA} F A L(;_TIIS])Z‘
ECDIS #4884 - 1 05
- ECDIS 718 w434 A7) '
ECDIS #4484 - I
- ECDIS &7 - g8 E fg 1A 20
- 2HE AMEY AR ANE
ECDIS #4484 - M
193t - HEzHOA A, 5, ook 15
I b - A A
ECDIS #3418 2 mYEH - 1 20
- Au 2% 54 ‘
ECDIS #3418 2 ZUEHE - I
- X 7)4E e AE 20
- = 7Rk & AE
ECDIS #4884 - IV 0
- 718 g5 '
ECDIS 7484 - V 20
R e '
29} ECDIS AA - 1 20
S A= MR SH= AR '
ECDIS A - I
- AA WA - E =4 20
- AR F
¥ AF5EA . uld o {79, 2015b




Table 3.4

Marine Edutech’s ECDIS educational contents(continued)

o
TEAA z A ﬂ(;rhj)ﬂ
ECDIS &3, |5 & A9 - I
- Alz" Al g oug 15
- ECDIS 3t X3} 9 folg 7|2
ECDIS &%, 8% & A9 - 10
- ARPA / #°olH 3 15
- AIS 7%
33Uk ECDIS # 84 & ¥yl - I 10
- H7} '
ECDIS A - I "0
- AlA - ZE dlolg {J¥ ‘
ECDIS A - NV
- A"l A9 g 20
- A Ik g
ECDIS #3418 2 ®UEH - I
- &= A 2.0
- F2AI8 e MHAE AE
493} ECDIS 3%, = A" -V
- F7F el AR - gl LA 20
- FalAIg Y AR Sl =
A EY oA AF 40
ECDIS #Y 843 By - 1
_ 20
-4 a4
ECDIS #Y 8743 Bl - I "0
- ECDISE 283 &7 &3l '
543}
ECDIS X, =3 A28 - |
- 3% delHY 5 9 XA 20
- BAAE XA
T3 AEFH oA 20
¥ AF5EA . vl o {79, 2015b
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1¥x= ECDIS #d A=
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ECDIS #AAd3% &84 Yyeld & A= LF/FES UF1 Aok

242k ECDIS T2E# ol dlxolA Al2EA X &5, = HE, F4374
SAA &9, ECDIS #2413 dlx9 AA, 4R, 4 5 B /15 /7 =
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Table 3.5 HMS Training center’'s ECDIS educational contents

SAIZE
&7t F Al (Hirs)
4 73 8 FAE
-FZ2x 2 2 53 AE
- ECDIS &# - g E A3 7HA 3.0
- SHE ALE I BAR A ALE
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- 718 &) - 9 =/ 9H
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- 718 g A |5
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Table 3.5 HMS Training center’'s ECDIS educational contents(continued)
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Table 3.6 EUSU Training center’'s ECDIS educational contents
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AFARE

(Firs)
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ECDIS &7 2@ %3}
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Table 3.6 EUSU Training center’'s ECDIS educational contents(continued)

R Z A ﬂa“’jhﬂ)@

FeAZ R FAAA
- X 79 i A
- = 7k &eiA

-2 A L U g AR 40
- LRSS 93 FejAE Fal
- - g2 A

e - gAARANA A4 HE
= GUlolE E /A
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- ECDIS Hlo]E] ®& 2 folg 7=
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- 718 53 &) 3.0
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- &3 %}aJ,} 711\] 3.0
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) 20
- ECDISE 53 a3#<2l g3j

7137t € AE 1.0

A 24 32
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Fig. 3.1 Comparison of education hours
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A 4 & ECDIS n&9 EAY &4

A= sl AW ofe} wirh Wel g B 2L BAE 5L E 9
ofojz WA ke hfEoln, WA AlgetE dEE Foldlwel WA EolT
Hero] Qg HFEo] ASHE FoldEL IFFRATAUKHO)NA Hass

British Admiralty Navigational chart®]™, 37587%(Chart Availability list WK49,
2015 71¥)el Folsi=rF Aol X ARE-EH AL Itk A =+ ECDIS| = W&
5 FAARRES] [HO AMg7] el whel A" S-528 ARgsta ot S37HA &3
A ZeE flste] dEAIg e FolsiEo FHstden, AT AdHel ECDIS %
Aot AR E RFoR 9dle A= Fola| =9 A=/ TEsw ot 1
Hu} Zols=o] & FIASY HASIE T2 9917 RAHHI ECDIS &&
o2 Atavh BT o] AdAE FoldlEet A el EAHE dE =
Ao 2y, dH S S4e RlmEYstal, AL A 3L 28dAE F5k

ECDIS =49 329 gt EAHS 43
411 A= =2 2}o)

A =4 A gol A A AGES EAFHI] 9okl AEHE 55 7]

59} ofol2 oAt HET 47 Agsu Jodss 4TL B A2 FAA
e 71z FoldE s =40 tatel o %A 7] BEe] A el

2

]
= =23 vluste] FE7F AFHAAY, FoF, AdE AR RS A5 29
gk SES olsl =7} aFH.
© Toldlre HAABEANA AEHE AE E4]& NP5011153%

5
NP501216)0] =25 Ugo] thdte] UWHGeneral), # & (Topography), +=

15) NP5011(Symbols and Abbreviations Used on Admiralty Paper charts) : UKHO®I A % BA

HEiEly
Chart?} INT(International Chart)oll AH-&H& 7|3 & ofojo] gt AR E A Fste P&
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(Hydrography), &Z3%7*|(Aids And Service)2 W&FF 3t 21719
of Yo St 8 AFelAEs 219 &%
=7 Fo AA a7 GAE FeiA Y
T TE 8N AEFe FEREA 2709 &L

o

EERE L

4m 4y

FRE 2, £, ALLE, AN, BNE, 4, F2, 7Y 5 $A Ao
2 HYEH N 8] FRO2 BRI/ S FoldE oyl AA R i =
Ho ZRyRelA vk} o7k A Mwd A3 Table 415 2Tk ol
59 % 2607 FE Ul AANE 186709 FEol AR T glor], WL g B

2beE A 7154% S 2A SR ATt 1407 FEo] FEEHI, 757 &0 FIHE S
ooWEe B4 A3 NP 50119M = A 79, siE =45 AEst shalAnt
NP 501291 A= &= Ao wet vlxgt A3 79, sl =4

[Ath Folsl oAM= =7 s E4& B35y

NS AEE FROE EAS
GUE FEE 10632 BAHD AW A AHE BARA g3 o,
wobE 32 F o 59%E AX 1 9

16) NP5012(Admiralty guide to ENC Symbols used in ECDIS) : UKHO®I Al 3%k ECDISO| AM&-5+=
AAS = Symbolell thgk A8 A Fol s =2 (Traditional) 4 2F2] (Simplified) F4 22 14T
oz AFdte BHFE
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Table 4.1 Comparison of symbol’s items on Hydrography
between NP5011 and NP5012

T2 NP5011 | NP5012 - _
Ex s vw BA | Enc | o | Th| ¥
H =4, &% R 2 0 2 0 0
z=29) & 5 8 1 4 0
Z7}e] #7hE SlE =4 20 0 20 0 0
27 27 8 23 4 0
L 4 SLly 5 1 4 0 1
T4 6 8 1 3 1
g2} 749 4 6 5 1 0 0
A 3 4 0 1 0
Z7)9] 71 = T2 3 0 3 0 0
ZA483 oFo 0 6 0 6 0
A 23 24 9 10 2
J. AA A =5 16 17 0 1 0
Z7)o] Z71E = T2 58 0 58 0 0
A 74 17 58 1 0
K %, IA, General 2 2 1 1 1
2ol & bz 10 7 4 1 4
A 13 13 3 2 7
o e g 11 8 7 5 4
Z7}e] #7HE slx =4 12 0 12 0 0
ok 2] 0 8 0 8 0
A 48 38 27 17 16
L. ¢d¢t Adn) I 4 7 0 3 1
EAEH AA 8 7 2 1 3
T2 AN 4 8 0 4 4
FZ Aol E 5 2 3 0 2
T% Folxgel 7 7 0 0 0
Z7}e] #7HE SlE =4 1 0 1 0 0
27 29 31 6 8 10
M. &= 32 6 12 1 7 3
32 =4 . 7R 22 6 20 0 14 0
golt A A 2=H 1 4 0 3 1
2 By A 1 3 0 2 1
A 2 4 0 2 0
F7}e] #7hE slx =4 5 0 5 0 0
A 21 43 6 28 5
N. 74, 34 ot 4 5 0 1 0
E R 14 4 1 0 0
Ag o 8 7 3 2 0
TAF EE 7Y 1 2 0 1 0
Z+E $HA 4 7 0 3 0
F71e] 178 = =2 7 0 7 0 0
A 38 25 11 7 0
FHA| 260 186 140 75 33
NP5011 o)z W ES-(%) 100.00 7154 | 53.85 | 28.85 | 12.69

% AFZ3 : UKHO, 2011; UKHO, 2012c
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Table 4.2 Example of representative symbol’s style contrast
between NP5011 and NP5012

BR - ¥ Bw
Ik NP5011 NP5012
FA - A aeg
=

=D

A 3 Rep

@ Z(21) O

Az, FAA, FAE - A=
ZE Es AA IRV =28
o7 W
A Wi
b W Masts <o Mast(104)
=" Funnsl :
dx, A, FNE - N E

o) = .ﬁ‘ Obstn % m g
5\ Obstn o b ol

= - Well ;
& (cov 2711) ﬁ [{m

Well o ¢
e (cov 83ft) o g
= E T
© T =T o
s
—

w o=
3, 4 - TREA A
R

by Colne Bar by Colne Bar
f‘G‘ Fi.G %ﬂ(us 55 QHGSS

¥ AEZ3 : UKHO, 2011; UKHO, 2012¢
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T, X, 4R qE =2o] FolAES} HANEAA FAHE FEES Table
433} o] Hlm EASFHTH NP5011S 110709] &E2.2, NP5012&E 63719 &5o
2 Yeida on, dAS A BEAEHE E 4L Foldls uiv], BEgR
BHAbAl oF 57%E FERETE OF 20% @2 FAo)H, FRE HEtY = 20
FEIAY T, 143 @ o= FAHETT NP5011el Hlske] NP5012+ 557 @
o] 511, 15719 F&Eo] F7MHIT i =4 FEje] ztoloA = 50719 3
o] zto]E Yl gow, $£29 3378t 177] § 2 3Eo] FEsL Ao
goz BT

17) FZEA(Aids And Service) : Auts|e] NE2AH X9 AZAH » P EF Zol B A d

2 e R 3 3 WA ZA S fste AAHs FAAdzALY, ke o] 520
w2t FFEA - FA 2 BA - A EA - FPEA TOE FFHIE T



Table 4.3 Comparison of symbol’s items on Aid and service

between NP5011 and NP5012

Lo
_m clo|a|lo|o|lo|a|lo|n|K|la|w|lwv|o||a|lclo| R3] &
B <f
" <t
_“Aﬂ o|lo|o|an|o|lo|la|o|t|F|o|a|o|on|o|o|a|lo| DR %
i
T 0 < o | =l S
i N R|lo|lo|lo|la|lo|~|F|n|lo|ojo|e|lo|=lo|lLR T8 S
I
=y 5
Blz|lo|lvw|la|o|olola|lo|L [ g|la|lw|bwlo|l—|la|n|oR][3J
z| = ”
- E
B nAm N& = |olale| = QIF oo |wlol—]lolow B8 o
5 =
Hlo
o ) o <I
c| = £} W H
L= < 22
o 1 1
i uw 22 = b= 3
o | W T il ; bl
= | NF W S M 1 - B ~ .
- ai | < rr o | " % zw < | o+ mw i 9
T P A e R R R L L
o o [ B0 |l | B A= | o e R B == R Bl Bl [l
G 1 T I ol I o I A R - G - o Bl N B I I =
o
o)
9
g
M
W @
il 2
Yo nw
: o

: UKHO, 2011; UKHO, 2012c
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Table 4.4 Each educational institution’s contents of ECDIS on comparison
with symbolbetween BA Chart and ENC

EENTE
(BA sl=9} ENCO| 5 54| Hlw)

A s

IMO 29 F2 -

ENHQ RGeS
L FoAb : Zols|=e} ECDIS SlE %24 Atolol oJ@ BE= o.F

o
=
N
—
k1
i)
'y
-
i
ki
I
[ 4|
i
o
o
>
e}

YANE T2 AT 7|2 FoldlE =27 A7t 3
2 24 el EAsk= 19.5M9] 4
1 WK7E AbA A BA WYl

o o
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Fig. 41 Wreck(depth 19.5m) in Busan harbour quarantine anchorage

59} o] Folsjmel= E2l HA nieel el A XA=
FAEY o= A, g, Fllw T AFEY SAd= AARl] FLsA EAH
THIHO, 2010).

=

o &%, A, ZlhE 5 1Y Fol=(Isolated danger, ©l3t ILHFNE E2]0]
4
o

18) Y Aol E(Isolated danger) : S-52 Specifications for chart content and display aspect of ECDIS
Edition 6.0-March 2010141 1§ AofE =22 22 ZeE(small shoals), &=, 4, FHEZ
=3slal th
7o) EA] (Isolated Danger Mark) : ALHAofEA] = IALA FH
s gz P4 5o TAE AE o) 4K E= 741‘%0}—5— 54, o 7
o) E7E FAoR Rashv, BAe] Age P e
FA DT SBHE WA AR 239 HES FIQ)S AHE
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Table 4.5 Paper symbol(Wreck) and Isolated danger symbol
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Table 4.6 Ease of general Isolated danger symbol recognition
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Ship's position
at 0830 %
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¥ A5ZEA : NTSB, 2009

Fig. 4.2 Damaged M/V COSCO BUSAN(L) and track after the accident(R)
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Fig. 4.3 Cardinal buoy Traditional symbol(L) and Simplified symbol(R)
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Table 4.7 Symbol Styles on NP5012
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¥ A7ZEA : UKHO, 2012¢

Fig. 44 Comparison of Traditional symbol(L) and Simplified symbol(R)
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¥ A5 Z4 : UKHO, 2012¢c

Fig. 4.5 Comparison of Symbolished line(L) and Plain line(R)
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Table 4.9 Fach educational institution’s contents of ECDIS

on chart symbol’s characteristic
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7} glol ECDISEHE AL83lel 93 Aok Fasta F Fig, 460] EAH slo]xn
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Fig. 4.6 Vessel's planned routes(L) and screen shot of ECDIS display(R)
(ECDIS Maker: Furuno)
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Fig. 4.7 M/V OVIT route on ECDIS display(L) and track after the accident(R)
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Table 4.10 Each educational institution’s contents of ECDIS

on change of symbol by scale
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shallow contour

safety contour

deep contour
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Fig. 4.8 Safety contour setting
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Fig. 49 Comparison of Safety depth 14.5m(L) and 10.0m(R)
(ECDIS Maker: MECys)
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Table 4.12 Each educational institution’s contents of ECDIS

on Safety depth setting
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Table 4.12 Each educational institution’s contents of ECDIS

on Safety depth setting(continued)
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Fig. 410 Change of wreck symbol depending on display setting
(ECDIS Maker: MECys)
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on Iso. danger precaution
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on Iso. danger precaution(continued)

Table 4.13 FEach educational institution’s contents of ECDIS
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Table 4.14 Each educational institution’s contents of ECDIS

on Line of Position
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Table 4.15 Each educational institution’s contents of ECDIS

on AIS information errors
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Table 5.1 Improved course timetable
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Table 5.1 Improved course timetable(Continued)
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