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A3d F3tde] &g SOLAS FeF A5FS MAWE

1. A &

O

O & Y AFAEA 2 Ferj&e H2e 3174420 b H o (International
Convention for the Safety of Life at Sea 1974, SOLAS %)l =3st7] 95t
1993 dH-E SOLAS ¥ A5 o] dufgzds Ayste] gkew 2000. 11. 27 -
12. 6 % Abolo] AHE A73%} AL A A A SOLAS HF A5 el A ehe
Aegoza adudel Be YHck AdE Feplhcte BASSAAE A
2002. 7.1 & wAHoE M8 ot TS U BEY HoE A
2 A722 D A73xF SfAREA Y DF ol SOLAS FeF A5 o] /fA kel thdle] &
T3 19 7lEwAE AEdien tiRE HgE ek vidEHAY. 59 iR
SOLAS #<F #1570 =ECDIS(A A8 =), AIS(AH¥tALE21 ¥ %)), VDR ()27 7]
27)) 9@ FFFAF ](SoundReception System)2} Z2 A2 F3FHE] =Y

=% RDF 53 ¢ Bl A% 4370 Atk w8 o8, Ads e

5] 7 V—‘T— Al(Rate of Turn Indicator)$} & 33| AvI=2 1 §A)
W””HLO] FetEloenr 244 B ArbdM e sRAdrted eE e IS
< vlel Age] vpetste Aol vtz 3 3 w9 asit

2. FTLMANE
7k AL 94 AUk (Reg.l)

e oA o] B3 SOLAS kel #15 48 SOLAS &eke] thEChapter 9= 2
sl EASE Avhpn ohjeh Fgsll EAbsE Audlx A
(applies to all ships on all voyage). ©t5F 5 AlZo] WA E A5 FoAx= A=
o] =dEE= FsiAuIEC] Bol thao Adutdl= 4 FHAol doolH aTEH=
AMES Ao 2%t FAE F A= 4 FHHA AFdAS FosATh

O 150 & m|whe] =A)&alAd =t
O 500 = w|Rke] =i e et

o o4

JFU
N
N

g, @Edel £F H45E 2980 (Reg.19.1.2, 19.2.4 2 20)

(1) AAA AdIFHZA(GPS == GLONASS)
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A FEe dudle AFHAAE A8t Ao a2y 5 Al AqE7t
A HokolA e FstE AASE Auvt ofygoen AFrt 2] Aube] ¢hHES ¢
st} AprHom dAstogor FRAAAME ALTHEAE FFET BE
s}ste] ZASt shAt

O AT nt
- BE A

- 9rh ojd, 150 viwke] A A 3 500 vivke] Sl el et

AgHEARE FHAHl AAS
O "HAIAI7]

-2002. 7.1 & o]3o) TstE A AAAZLA &Asteiof &

(2) AutzlE 298X (AIS, Automatic Identification System)
O 71% 2 gAdAute) tatode A4l F Fx

(3) 33 AE7]27] (VDR, Voyage Data Recorder)
O 7]% 2 gt sl A4.2 & F=x

. FX 9] 7] (RDF, Radio Direction Finder) ® A4 2] 1A

o MYF Aure) Fahgu ol§Hol%H RDF & ANTUEN GATS
o BAsksh FAo] SOLAS BeFol A AbekAlAl 5] ol Autel Fajguz 2
27 9l F9

d4H02E 44PN WYL RDF & FHINEA A9 olg5A g
AR 53] 1999. 2. 1 HFEH= SOLAS §oF A4

FellM a7 49 2,182kHz

watch alarm generator Blreceiver & HAA G2 d B P A=GMDSS)7F A

Hoz Aol wet ¢ o} aFHA @A Q . @b RDF o U™

Homing 7lsZx% © o] dax A o] ¥ 2000 SOLAS 7§ Al RDF &
At ol A FAN 3] Al E o] A9 —ﬂ 22 AP H 1T

kA ZHa 2 AR A GPS ZGMDSS FHlE ®Alse A2 2 RDF A X

€ 9ALS 4% RDF HASHME A5 2 FHYSZRE dadol Ayl Bl

IRl St 2 s Aol WESHE 2002, 7.1 9EHE oAXA HY

)

ofr
m{m
i

Z 2o =UHE g g

¥ 2000 SOLAS /WAl A2o] =UHE Fsiguze Aubals 2 &A= (AIS,
Automatic Identification System), 3 3l#}57]57](VDR, Voyage Data Recorder),

_16_



A3 = (ECDIS, Electronic Chart Display and Information System), w3417 3
(Sound Reception

System)s°] low o5 Al tiste] HHEI|IZ 3tk 2 9|9 % Electronic
Plotting Aid(EPA), Automatic Tracking Aid(ATA)&°] A Zo] === FHlolt;
EPA = d#oly 3tu/do] A dute] ¥ EHE EAste Ao gk 7]7]0H
ATA © @R A5 55X (ARPA, Automatic Radar Plotting Aid)¢} <
go] U3 Aoy 1 75| ARPA Huth= thad ©stE Zlo|th

e I

(1) AutA-E4E A2 (Reg.19.2.4)

7h) Me

Aupalg Al g2 (Al £l FFEoz MIE FoR 1989E FAteA
A

Braer & FHZALAS A7|2 Adubo] =jo] w=oH 7] AlFsg). ot vty &
A 2 VTS #AE HH g st A4, Type, 913, @2, A% 3 718 &
ARG HF 2] T o}E} =, 4T she) FAFgs AdE Foke o
ZFRARR ] AR R 1 dlole Falo] 7]sstA sh= Xhﬂlfm TAAE=
225074 ] tlmeslot(/\]{hllﬂ. o2 o] 7 Adutd %—8}04 Fo1x *l Ao =

Broadcasting ¥2]-S ©]-8&3}= 4S(Ship to Ship, Ship to Shore) AIS 7} IMO A5
7159 g3 Universal AIS ©]™ GPS -AIS - ECDIS(AA| &) AAIst] ALg
g o O adrt=dis g4,
(W) A
0 300 Eol4e] FAGaol TAEHE E Mt
O 500 Eol/de] sl FAlsk= st=4
O @79 3l EF dAglel & AA4%

(th) A A7

O AxA (2002. 7.1 & o] F AxAd8) AEAHFEH &4
O FAGs dEH] AFFALA

- oA 12008, 7. 1 LA

- ®A 2003 7.1 Q o]F A HAAZHA

- oA 2 7] 50,0008 014 1 2004, 7. 14 7HA]
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i
=
W

el 7] 2] 2] 10,000 - 50,000 & : 2005. 7. 1 L7}A|
el 7} €] 9] 3,000 - 10,000 & : 2006. 7. 1L 7} A
el 7191 9] 300 - 3,000 € : 2007. 7. 1¥7}+A)

8 a8 &
i
=
W

i
=
WE

(F) FUHFs A ZE &A1 2008. 7.1

(v}) AEAY AL A9 7 API2REH 23 o HAMsE AS F
AAo| A AIS AXE WA 5 JS

(2) 3l x5 7] 2 7] (VDR, Voyage Data Recorder)(Reg.20)

SOLAS & A5 o] /WA Zh=2] ojHde] 7P AstA dEH AL A
of tide] =A™ Aol wtz PS8 7]=7]|(VDR) FAE Aot =3} #
He AR A=2o4d 2 3000 = ol EE sEAded digte] Az 3 &

.

=
ofr
L
R

T o
N

T4 BT Hx Folor dEs SN TIE wvtes Axd 2 dE
A EF gAY gAY dAde s e FAAIAY. ol Y SA=
sldAlazE o] WAslal glorn g At E E0]7] f5te] EE 4ol VDRS
gAste] dute] Az RE AL wFES HReR U F3 9 At E
Zojof = FH¥ VDR AAle dAHom X Addke] ko] =wo
= 717170 ofyal Aba A & S5 B Adbel] didt wEFo s o= 7179

== VDRel| st S23 Fgol 54

e

7] W&o SOLAS &okol] xS0z w9l
A

1T 33

gepd @ A9 FRE gl @

ok, gAMLY AEAH tEledE FF 2004 1. 1 L7HA IMO 9 #E 49
3o A DFYAZA 1 FAETA AR HE (Feasibility study)E F33t=F 3}

A ¢ EResolution MSC.109(73)2 & st A4l HAEH LFHEEA=
T oA =R kit

Ho

7hH H&

3| A8 712 7|(VDR)= Hl&7]9] Black Box ol si@dste Aoz Aute] 3%
2+ "oy e AAIZF 71E9 fA 2 #HYE AT FA o] SRR
]

- =
B, *FAE, 73RS ATHSFR I} A4 = 3l

e
<
2
]
»
<
»
T
=
9
)
hu} 01-}:
P,L
K
X
o, il
il
(o,
p‘L
fr
ofl
fu)
fru
T
)
et
A
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Aoz oy 7] AZste] 1994 99wk
M "Estonia"& 7‘43/‘}3’—3 A 71 0117—3

ri uj
i)
=2
>
O
(e}
o
£
ol
Lo
ro

2 1997 @ 11 € 27 ¥ A20 FHMO Z3]o|A Resolution
A86120)0.2 e =)

o & ZA ?P“"@}ﬂ AT VDRo] zZtFFofol 3 =89
A& ey Zgow 7]k VDR A4, AlE 2 IMO Resolution A.694(17)
2LIEC 945 o] 2% A3t

O VDR & Z= 7]7]9] #A8E ¢

- A9
A&
- A2
- Bridge audio(l 7} ©|/%9] wiolaE Mulo] Ax|sl cormmg position,

radar display,chart table A oA Ugr} SFHEF dlojol 31
Intercom, AW WX 2 A/ AR GTE 555 oo 5]'3})

- VHF F3&
- Radar data

- Main alarm (Hdalo] X 5= REFAFEE 33T}

- Rudder order and response

- Engine order and response

- Hull opening status(©] A Aue] FAIFHoF st e FAAHEE X3
sfe] of 3. = SOLAS @ekolAl 1 /sl fe] EAE Aol FA L7}
e B AAGEE B

- Watertight door and fire door status

- AASHHAN A7 AAE A 2 7IFAR

oft

SF |

2o
o = =

ol

O T3t AYndALdFTFe] FHEH H$ VDR A8 Dedicated reserve
5

A
1=
power source ZH-E o] FA3sS 2A1%t 7|58k of st EE 7]
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O Mute]l YEAGE 52 folatA & & =S IS Wosr] 5t
44 B4AE Raselo} an vl Aoz S8 dAAN T A%
of o] gelRel thske] TestS shofof Sk,

(h) FAEAE 2 A7

O AZA(2002. 7. 1¥0]F 7AX) : AZZFAREH A3
- FAGE RE A4

- A3 3,000:=0]7¢e] Ao Adut

o AEA

-2002. 7.1 9A AxE FAFYE AE Z2AAA 2002. 7.1 do]& A
A A7HA] A H]
-2002. 7.1 €A HAxH AT A= 22 AAH 0 2004. 1. 1 €7HA]

A A

(3) A=A =(ECDIS, Electronic Chart Display and Information
System) ¢ =% (Reg.19.2.1.4)

7h Ms

e
X
=
ki
fo
¢ o)
e
ol
ol
f
o
g
o
>
o
op
i
rr
N
ko
o
2
il
<
O
=
?
e,
=)
=
5
>
fo's
—_
N
=
X2
filo
el

O ECDIS (Electronic chart display and information system)
GPS 537 & FelgMZRE Avke) gAY, ENCZRE HEHRE HA

v A BRALE o Z A HEg WYX (Appropriate back-up arrangements)”}
4

Hlx1E wf oo} A SOLAS FobellM 73t A9 sEnxanes v &
A= AR 2o
O ENC (Electronic navigational chart)

R ATS PRt FE A ECDIS 9 ¥ AMSEHES A7ET UE,
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T4 9 P4 BFH AmdoleuolazN FHAMC] BE BE HEYRE
EA

AelE s IMOS] ECDIS A% 718 BEsA ohale %

(W} ARz g4

AR} E o = Raster chart 9} Vector chart 2] 2 7}#] 2o =6 IMO A
A o] Ao et = FA] MA Fre siAFIAE71#S] Lloyd’s List ol
= ZAA(chart war)o]gt AT F=2 Z=e Ao] ALd AAHPEE IMO
o ZFHERE str]flste] 2 =Ao] XEsAtt. HAlot= ojmed HAFEYH At
=l gt AFE W3t Vector chart & 7|3kl Aor IS A Zh=
L V)& AMEEla Y AAMAIE EFstE Aol FolF =S o] 835l Raster
chartE 70#ete] Fal AAT. IMO A21 2} T3 oA AHA ARz gt 4
57172 IMO Resolution A.817(19)8] 8.7-& HESET vector chart THo] IMO
A7l At Aoz FdEAY. a8y AAAE Welsh= vector chart = 7l
Hol] Qg AJto] Wol AEE olHg EAHS MEstr] st 2= IMO= E
FetoZ 1998 W 12€9] JMHE A70 A SHARFEH LS| Vector chart 7}
Cover 3lA] H3l= A YoM = Raster chart ¢ AMg-S 3|83 Resolution
MSC.86(70)2 AM=HsHA =™ 1 &7+ S 2o

"When the relevant chart information is not available in the appropriate form,

2

some ECDIS equipment may operate in the Raster Chart Display System(RCDS)
mode as defined in Appendix 7. Unless otherwise specified in Appendix 7, the
RCDS mode of operation should conform to performance standards not inferior
to those set out in the Annex."

weba] AEREAAEL AR EE AFEE F$o= Vector chartE Al-&3}o]of
3lMVector chart 7} §l= Aol A= Raster chart & A& 4 Qoh

Iy A Al %Xﬂ%‘jgi% FAAIMO HIHO(International Hydrographic
Office: A2 BF AA o= Ao Vector chart 7} ©]|&7}53A] &3]
SH S A RS @ 2 BAHel Aok

O Raster chart

Raster chart & 7]&9 Fold|=E 27)d(Visual scanning of paper chart)dt A
o= 1

Flsel wlsusE Agdel U SWH FAYE A Algel s

Raster
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chart & AM88 Aol WA Folswel Wase] AFgalolor g,
O Vector chart
Raster chart Rt} ¢ B3t Ao g Fold|re] Z} point = ppmg st (==
digitizing) ©lo]E{H| o] 28} Ao =
. == AY AT 7t =S Layer 2 745 9}2“1 Zoom-in & out 7]
I = D P A e B [ SN
Soish e wAlsel tasasetel b,

(t}) Back-up arrangement

AA e Al 282 SOLAS g ofoll A wEEA] AA|F oz g5 +e AL oYy A
A A A5 S A EAS AFode Foli=S BHIAISHA ot HES dAsL
At

a8y HAABE Al2"S Foldl=e TS5 E(Equivalent) AT fJstele
HF=A] Backup arrangement £ 7| AX|siojof gt} o] HAMER AR
olm =2 o]o] gAY tinlgt XX ojth. WA tig 8712 IMO Resolution
A.817(19) Annex #|14 33} IMO Resolution MSC.64(67) Annex 5 o YeY Slth
BAFANZE o] AAS A" S F712 1 7] ¥ AAst= Aol M Fou
O%A s Aeole Folsiex: WIFAZ Jd-HT. 22yt Z‘Olsﬂti WA

2 AAste AL Fold=E thlstr] fste] dA=S A=t AAE)
Lo MAFRNEN GAIFolS =S AA|st= ofolelyrt e AR E?l‘:]r.

(4) €3+ A A (Sound reception system)(Reg.19.2.1.8)

SA e duke] =)o) BAlgle]l Amrt 4 AH Aute) A
Aol g AAH3A Z+= SHwhen the ship’s bridge is totally enclosed and unless

the Administration determines otherwise) ©]& 4|3} ok e},

SEFFAZA 2] 278 IMO resolution MSC.86(70) Annex 1 o A E o] o
2



O S35} o= aolN FAHJAEA 2 M) BFE T F AL A
o JuE Y 5S4 A= 2UYE WAL AT & AR
O FAE FFAFE H2F VY 29AR dudy A4E + AR
© 1 74 F28 &%

2 59T 5 W dohd 93T 5 de 2L Do T

ol HTY IMO o] Prescriptive regulation ©ll A|Performance based
o

regulation 22 W33 Y& FAZS I3 Aot B 5
g5 5] AolE Fukzo HIAE st A= ASFA9TH A251%Fs A

HEH g5 Zo] A%t Ee & o+ Utk
All ships of 500 gross tonnage and upwards shall have a gyro compass, or

other means, to determine and display their heading by shipborne non-magnetic

means and to

transmit heading information for input to the equipment referred to in
paragraphs

2.3.2(radar), 2.4(AIS) nd 2.5.5(ATA).
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(1) 2 A9

SOLAS HoF A5 && SOLAS ol
EE Avt] 3EHLoE HlA| S0k ’8}

rr L
o T,
il
o
)
rr
gt

1) Standard Magnetic Compass
2) Pelorus ¥+ Compass bearing device

- AZIFYE e Al2Fus guE 9o ¥ X9 WeE Ale Bl

o]
=

3) Means of correcting heading and bearings to true at all times

- 3 AWAE VEZL F UARS A B ExUNE 4T F Ue T
o2 A Ax AXRFAHRE HIXSHE § 8dS WEsle AR EF 3
o},

4) Nautical charts and nautical publications(3l%= 2 &3]-8 1) &)

- ECDIS & AA|3tH o] 8718 wE3le Aoz AHE

5 4FlA Folal= Wil ECDIS(AAANE)E AA8AS 45 #WAGA
(Back-uparrangements) S A x| 3l oF 3t

e 71Ed kel AAE AToz HZAY F A= JAA A4
ay AX] F4171(GPS, GLONASS) HE+ Terrestrial navigation system

7) Radar reflector (150 & ®|¥F Adute] 7 -9-o 3)

150 £ g dukel A9 eh AvtelA Aol BEAel Foltizte] wal
WHo] Mol 2 BEEA B A7 B mebA g vty dolrz

BE57) 4ES 7] dstel Aot WIS FAHES FHF
- golf ¥kAb7]E 9 GHz 2 3 GHz radar 2 ©A7} 7}5soF &

8) Sound reception system(XnL7} k3] HAHAS F-7oll )
9) BIGEEFEATE A E B WAz ER L AR ERE AsE 3

(2) B AH @ 150804 7 Epdu

33710 F7tsted
1) Spare magnetic compass

- o]= Standard magnetic compass 7} 1FY A5 o]9} ust AlETlE
sofol 3
2) Daylight signalling lamp
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(3) BE I AH B 300E04 7l At
716 F7hstel
1) Echo Sounder

2) 9 GHz Radar
- T A= dHeld gEAU/dAAete] 500 & ool eyt 2000 SOLAS
MA olA= 300 & oo E I gHAudAete] 33l it

3) Electronic Plotting Aid (EPA)

o
ok
123
=
Lo
v
o,
nj
-3
s
X
N
olr
o
fru
(s
X
ReR.
o H
ol

- EPA 9 %5712 IMO Resolution MSC.64(67), Annex 4 9] Appendix
2 (Electronic Plotting Aids)oll 3= o] Ut}

4) A&A 2 A (Speed and distance measuring device)
- HEAl gieEEs FAY & s AHlolojof

5) Properly adjusted transmitting heading device

)

HE 300 E - 500& Ato]o] Adube] M A== Radar, EPA 3 AIS of

A TAARE d98t7] A% ZAHEA IRsE AT F dojof g
ot 28y 500 £ mlgke] Mulel s Alo|2Fvavt QFEA ko R
dr1dezg FEHo ALAE Aed F d= AVFIHEE HA S
Magnetic sensor 258 % HRE AFstAY 1284 FoH 5 810
RHE587] fl8te] Aolg: Fupavl AA E ook g

- Properly adjusted transmitting heading device ¢ 871 IMO

ResolutionMSC.116(73)(Performance standards for marine transmitting

heading devices) &2 z|&]&o] lt}.

(4) 500 Eo]4 RE A}

3719 F7stel
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1) Gyro compass

As & %'EGyro repeater == 7|EF &

- 500 =vRE Adutel Ag-ol= vz Hst e Ve SAgdEe] 3
oW Huy 500 =o]e] Broe AFHAAEE AAHer Aed F 3
= o] Aojof FEZGyro repeater & HAA|SIAY EE Gyro repeater
S A2 F 3 =FE7](Gyro repeater receptacle)”7} A x| & o]oF gt}

3) 3600 WS4 o] 7Is3g Gyro compass bearing repeater
0 Evgte] A= 7153 SHas far as possible) 360 = "]
=74 o] 7}s3Gyro compass bearing repeaters AX|3E=F 743}
F AP o B AAZLTE vigA] ot ARl oEws HAe

L=
t vt @+ Ut BTE A T,

2 dif

4) Rudder, Propeller, Thrust, Pitch and operational mode indicator

5) Automatic Tracking Aid(ATA)

- AUAEFE YA ARPA)SE Sl FUF Aol 1 Jl%e] ARPA X
O 25 @dEHo] S ¥t (IMO Resolution MSC.64(67), Annex 4 <]
Appendix 1 Fx)

- 500 & ©]/% /dutoll= Automatic Tracking Aid 7} A%

dutel] @ 5= ® Electronic Plotting Aid & AXg I&

(5) 3000 =0l ZE A
3719 F7kstel
1) 3 GHz radar =+ a second 9 GHz radar

- TZol&= 10,000 o)l Aute] HolyE 2t 73RS 2000 SOLAS
MA AAE 3,000 Eo)doz 7slxlo] 2002. 7. 1¥0]F o AZEE 3,000
Eol]ie] Autse #HolgE 2 "ol A stodok gt

2) a second Automatic Tracking Aid(ATA)

- 3,000 B0l Aute) #Heolyrt 2 of &g wet ATA &= F712 9
HA At 252 g dojy BFo| ATA 7|52
W Hth 22 ARPA 7} ATART 11 7]50] ] 943522 ARPA radar
2 AxE A= ATA E X3 Aoz AAACL.
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(6) 10,000 E°l ¥ ZE A

&7 F71ste

1) Automatic radar plotting aid(ARPA)

- ARPA = HF49S YE = Speed log ol A2 =] ojof &

- 10,000 E°)/de] Adutell= ARPA 7} &FHEZ 3,000 Eol/de] Adute] &
THY 2019 ATA F 1 tie ZX3HA ¥ot= "ok A= 10,000E 0]
A¥re ARPA Radar 1 O] ¥ ATA Radar 1 & AXsAY E=ARPA
radar 2 & AA)std Ho}.

2) Heading or Track control system

- Heading control system & 72| A3H MI2E& 532
= 3 22 FX°]Automatic pilot o 3
Algt Aol T (IMO resolution MSC.64(67) Annex 3 )

- Track control system & 9], A9 2

4
-
o] 2T AFHOR AR 448 FHES FAES gl

—

th. Track control system <Fell= Heading contro
A (IMO resolution MSC. 74(69), annex 2 FX)

system & L3I S

(7) 50,000 Eol ¥ EE A4t

&7 F7tsho

1) Rate of Turn Indicator

- Rate of turn indicator = <% 2] 100,000 =94 50,000 Eo &2 1 &Exit)
g7d8tol “shd

2) A4 R A= QAL (Speed and distance measuring device over the
ground in the forward and athwartships direction)

- 50,000 EvHe] Afolles deEEE UEbd 4 3l Speed log 1 Bt &
T-51450,000 =017 AFol= de B AS(Two axis)' o] thA S =
E 8734 =AY wekA 50,000 =0]/3e] 79 Speed log & 1Wi¥F A

18 A9ole U4E & 2 gxEEE 25 YEd § & Speed log
£ AAstof st 28A &S Aeole dasEr @ dAEHS YE

Speed log & 717 1A A X|sfofof gt

{
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<H 2> SOLAS &0l

M)

=

fn

C

—

10,000
g 0|4

50,000
g o1&

standard magnetic compass

Pelorus

Means of correcting headings/ bearings
to true

Nautical Charts of ECDIS

Back-up if ECDIS installed

GNSS receiver or terrestrial position
finding equipment

O |O]O| O |0

O |O|lOo| O |OlO|2

O |O]O| O |O|O

O |O]O| O |O|O

Radar reflector (A = 150& 0]2H0fl2t i

&S LIEIY)

Sound Reception System

Telephone to emergency steering position

Spare magnetic compass

Daylight signalling lamp

O|0| O |O

Echo sounder

9 GHz radar

O|O0|O0|O] O |O

O|0|0|O] O |O

O|l0|0|0O] O |O

O|0|0|O] O |O

Electronic Plotting aid (EPA)

O|lo0|0|O0|0O] O |O

Speed and distance measuring
equipment(SDME) through waterOO

Means to transmit heading information to
Radar, EPA, AISO

Automatic Identification System

Gyro Compass

Gyro repeater at emergency steering
position

Gyro repeater for bearings over 3600 of
horizon

Indicators for rudder angle, propeller
thrust, ptich and revsOOO

Automatic tracking aid (ATA)

3 GHz radar

Automatic radar plotting aid (ARPA)

Heading or track control system

O|0|0|0O

Rate of turn indicator

SDME over ground

a

Voyage Data Recorder (VDR)(O& {244,

O= st2d)

O
O

O

O

O

Ojo|lo|0|0|0|0]0

*
0>

o

[=
=

0
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uh A AA, G AA 2 WA FF 9 (Regld)

(1) M8

Aus AAIAY Aue Fefrzdl @ Gus A 3 vixE #= Bridge
team % Pilot 7FHuman error & HA 331 RE AHE §aFAsA A3
gt S & F U=E AEFFAH) SHE st dAst o

IMO = <QIZt&stAQl WS 133§ "Guidelines on ergonomic criteria for
bridge equipment and layout" 7HEH2tdS R3qP3sle] gkom ol A|73 2} shAleHA
23] YMSC/Circ.982 = =519t}

T ARS AumjA et #AE A SHE R s FAFHY TE
Q1 ISO 8468 3! 146129t IEC 6094552 Rbgste] 2Hgdstglovt A73 AF sjArtH
Ao A HFetS AgsdA F Aol Ui dA4% 7IES "Ha ol A A
gol oHEo] Uss IS AAVE obd AuAOe R SR dtal MSC
CircularZ | &3} t}.

(2) AmAA, FaAgu e A L WA E
AEA 2 gaAgue] WA gFastelol & IMO 71F S thedt 2k,

O Guidelines on ergonomic criteria for bridge equipment and layout
(MSC/ Circ.982)

O IBS(Integrated Bridge System: IMO resolution MSC.64(67))
O INS(Integrated Navigation System: IMO resolution MSC.86(70))

A}, A AL ¥ A (Electromagnetic compatability)(Reg.17)

Ao X AMgHE A7) 2 AR ELS A2 AAAIH o= Qs 7]7]9 4
[e)

_]
o
TS FA REE Electromagnetic compatibility o w3l TestE 3=
S|

AAEAT. wEkA 2002, 7. 1LdolFel HEH=  Ad¥PE Electromagnetic
compatibility®] ™3} IMO resolution A.813(19)°l we} test dfofof g}

(Resolution A.813(19): General requirements for Electromagnetic Compatability

for all Electrical and Electronic Ship’s Equipment)

of. &) 252 7] =(Reg.28)

=9 78" SOLAS @ A5 A28 7% (Records of navigational activities)®l]
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—

s FAG o) FASE

R S A=
L

o 3 = 3
T 1ES YIRS St e FAS AUstden sAstodor st
) 2}

1) Magnetic compass: Resolution A.382(X)
2) Gyro Compass: Resolution A.424(XI)

)
)
3) Gyro compass for High speed craft: Resolution A.821(19)
4) Radar reflector: Resolution A.384(X)

)

5) Radar

- Resolution MSC.64(67) Annex 4: 1999. 1. 1 ¥€o]F o] HAEH= A
- Resolution A.477(XID): 1984. 9. 1 Yo% 1999. 1. 1 LZ o EAH=

- Resolution A.222(VII) & A.278(VII): 1984. 9. 1 LA &x)H =
6) Radar equipment for High speed craft: Resolution A.820(19)

7) ARPA
- Resolution A.823(19): 1997. 1. 1 ¥o]Fo] EA=H= A
- Resolution A.422(11): 1997. 1. 1 Lo &A == A



8) Automatic tracking aid

1

- Resolution MSC.64(67), Appendix 1 of Annex 4: 1999.1.1 ¥o]%o| &A=
= A

9) Electronic plotting aids

L —

- Resolution MSC.64(67), Appendix 2 of Annex 4: 1999.1.1 Yo|¥-of| Al
= A

10) ECDIS

- Resolution A.817(19) as amended by resolution MSC.86(70) Annex 4
2000. 1. 1 ¥eo]% &A)

- Resolution A.817(19) as amended by resolution MSC.64(67) Annex 5
1999.1.1 ©]F 2000. 1. 1 LA &A= A
- Resolution A.817(19): 1999. 1. 1 & &AH= A
11) GPS
- Resolution MSC.112(73): 2003. 7. 1 Yo% &A= = A
- Resolution A.819(19): 2003. 7. 1 & &A= A
12) GLONASS
- Resolution MSC.113(73): 2003. 7. 1 ¥o]%o A= +=

- Resolution MSC.53(66): 2003. 7. 1 LA &A= +=
13) DGPS and DGLONASS

A

2

- Resolution MSC.64(67), Annex 2: 1999.1.1 ¥ 0]% 2003.7.1% A o]

- Resolution MSC.114(73): 2003. 7. 1 ¥o]%-o &A=+= A
14) Combined GPS/GLONASS

gAE= A

- Resolution MSC.74(69) Annex 1: 2000.1.1 ¥°]% 2003.71¥€dd EA=+= A
- Resolution MSC.115(73): 2003. 7. 1 ¥do|F-o| FAl ==

15) Automatic pilot/Heading control system

- Resolution MSC.64(67), annex 3: 1999. 1. 1 ¥o]%9]

A &
- Resolution A.342(IX): 1999. 1. 1 YA FAHE A

rir

A

16) Automatic pilot for High speed craft: Resolution A.822(19)
17) Track control system

- Resolution MSC.74(69), annex 2: 2000. 1. 1 ¥o|¥ ®©A= &=

A
18) Echo Sounder

N
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- Resolution MSC.74(69), annex 4: 2001. 1. 1 ¥do]|%& EA=H+= A
- Resolution A.224(VII): 2001. 1. 1 ¥ o] &A= A
19) Speed and distance indicator
- Resolution MSC.96(72): 2002. 7. 1 ¥o]¥ &AlH= A
- Resolution A.824(19): 1997. 1. 1 ¥°|¥ 2002. 7.
- Resolution A.478(12): 1997. 1. 1 L Ad] &AH= A
20) Rate of Turn Indicator
- Resolution A.526(13): 1984. 9. 1 ¥o|¥ HAH= A
21) Automatic Identification System
- Resolution MSC.74(69), annex 3: 2000. 1. 1 ¥do]%& EA=+= A
22) Voyage data recorder: Resolution A.861(20)
23) Sound reception system
- Resolution MSC.86(70), Annex 1: 2000. 1. 1. o] ®A == Fnvlo] A&
24) Marine transmitting magnetic heading device(TMHDs)
- Resolution MSC.86(70), Annex 2: 2000. 1. 1 do]¥& ®A|== oo A&
25) Marine transmitting heading device(THDs)
- Resolution MSC.116(73): 2002. 7. 1 ¥°]% ®A=E gl &
26) Integrated navigation system
- Resolution MSC.86(70), Annex 3: 2000. 1. 1 do]& BA =& A|=Hd &
27) Integrated bridge system
- Resolution MSC.64(67), Annex 1: 1999. 1. 1 ¥o]F &A=& Alxdlo] &
28) Night vision equipment for High speed craft: Resolution MSC.94(72)
29) Daylight signalling lamp
- Resolution MSC.95(72): 2002. 7. 1 ¥o]%d HAE= A

4. 718} =9 A
o] A3} o] 2002. 7. 1¥ ZFA|Fo =z WFEE SOLAS ek A5 A9 7M*

g1y &
gvnskeh AE kol FAHIAAE o 1d FE9 s3] o} ot
FEUABE JIB AN L7 ISAE HETE AN FAAA HIAE wh

rx mlo

=

7F =] Aol AulE gAste] dubeddel ARS FA FE=E FHlstoiop &
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ZA 2 AE 2002. 7. 19 o]Z o 7AZE

o Fr7IE2 gAE= AvES 1

Z ABLEE AFE7E dE4 0
]

A
of F52 a7 Fx 7] gE

2
gi
£
e
Ji)
o
(o]
RN
PN
S~

o
il
2
o
i)
_>|~I_‘
R:)
n
lo
=)
G
% o
1)
N
N
>,
s
N
QL

=2

$a97} Fus ) 014 2
= ZAstE ¥ olyn &
2 AIS gAAdEtl A AlS £
Ast=EAEETsAA Y A AIS +&HSHE elatr] 93 A
o] IMOAA =9 Fell glom 2001 d Tl NFH oAHA A2z F 3 A
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dat7] olgk A7 R 1617l S d=re] glom 377} = AZF-7IFek 617 A vl
AE-717(NGO) s FHslar 2w, Maritime safety committeetts}t2] safety of
navigation subcommittee| 4] dute] SHHL-gH} s FuFe] a8
A FHA RGPS, GLONASS)S ol&st= FHAA Y desikes:s AAFstaL 3
th 1988 Ago=m AR Fekeol ABHUL, FadH 2H - &

20024 53 A EFo] LEHU

AW

No. g F o gl
Per fomance standard for shipborne radiocommunications
and navigational equipment(consolidated edition)
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<X 6> IEC TC802| Working Group

WG Mission

WG 1 Shipborne radar /ARPA

WG 2 Maritime Navigation and Radiocommunication Equipment and System

WG 4 Radio navigational aids

WG 4A Global Satellite Navigation Systems(GNSS)

WG 5 General requirement for shipborne radio equipment forming part of the Global
Maritime Distress and Safety System(GMDSS)and marine navigational equipment

WG 6 Digital interfaces for navigational equipment within a ship

WG 7 Electronic Chart Display and Information System(ECDIS)

WG 8 Global maritime distress and safety system
Maritime navigation and radiocommunication equipment and system-Class B
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WG 10 Intergrated navigation system for ships
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for class"D"Digital selective calling(DSC)Methods of testing and required test
results.
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60945 Maritime nav]gatlon and rad|ooommun|gat|on eQU|pment and system - 20028
General requirement — Methods of testing and required test results
Maritime navigation and radiocommunication equipment and

61108-1 sysFems—Qlobal navigation sqte|||te(QNSS) - Part 1. Global 0003.7
positioning system(GPS) — Receiver equipment-Performance standard,
methods of testing and required test results
Maritime navigation and radiocommunication equipment and
systems-Global navigation satellite system(GNSS) - Part 2 : Global

61108-2 | navigation satellite system(GLONASS) - Receiver equipment - 1998.6
Performance standards, methods of testing and required test
results
Maritime navigation and radiocommunication equipment and
systems-Global navigation satellite system(GNSS) - Part 4

61108-4 | Shipborne DGPS and DGLONASS maritime radio beacon receiver 2004.7
equipment - Performance requirement, methods of testing and
required test results

61167-1 Maritime navigation and Radiocommunication equipment and Systems - 2000.7
Digital interface — Part 1 : Single Talker and Multiple Listeners ’
Maritime navigation and Radiocommunication Equipment and Systems -

61162-2 | Digital interfaces - Part 2 : Single Talker and Multiple 1998.9

Listeners, High-Speed Transmission
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VA in June 2003.
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[RNAV 21-8.2-3] A paper discussing the different options for Differential

Correction Services

[RNAV 21-8.2-5] A paper discussing Galileo Local Services and the
RTCM SC104 DGNSS standards

[RNAV 21-82-6] A paper discussing Galileo Local Services and the
RTCM SC104 DGNSS standards ~ An Update

[RNAV 21-8.2-7] An Information paper on Galileo
[RNAV 21-8.2-8] A paper discussing DGNSS Networks
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regards Development of the Marine Differential GLONASS/GPS
Subsystem

[RNAV 21-8.2-info2?] Presentation on DGPS RSIM Recap & eDGPS

projects

[RNAV 21-8-4] Presentation on what is the accuracy of DGPS
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1. e-Navigation® & <¢Fo] 3| A

O ENC : #3|§& Foldl=E YAt M3 E, Electronic Navigational
Charts

O ECDIS (Electronic Chart Display and Information System; FA}|%= A] 2~
Eé])

AR = A 2E(ECDIS)S 1974 SOLASS] V/207F& ol 273l A9

ol RFete Ao, Fa& Foldl =S UAEHI HAS| = (Electronic

Navigation Chart; ENC)$} o] WeRl7] 3 HAAbel= A A]7](Electronic

Chart Display and Information Equipment; ECDIE)Z A€t <4,

ECDIS®] 4% 7| (Performance standard)2 19951 11€¢] €9 A|19% IMO

F3o A A=A

O ECS (Electronic Chart System ; {to] Z=}3] A 2~H)

= HolHE #Ash IMOS ECDIS A5s7|Es WA &< FHE9
IutAQ] Yoz o] & xm, dutH oz Tro] A EA Ao R BTt

webA ECSE Folal =& WAlste 53 AAS 7HAA X, vrEA] F
oo} A ALgE ook gtk @ ECDISY i 97 & ECSE 1

TH7F Wi ogdstH, 2 F2 B3I d3}o T IMOY NAVA S 3] oA

ECSell gt A% (Guideline)d] %<& HEZF Uth

O RCDS (Raster Chart Display System ; @] 2~E Z2}3] = A] 2~ Hl)

ECDISE HIE Zoldzel B5d 71%5S 3tE Aoz gte] HYou 1
Bl FaAAE oA d= dHolE ARE AN £ e Ve ®

Fatel A4 Foldw Bk o Be /)5S a7 9

o] &3 RCDSE Folalxe FT5EE AR AS IMO NAV 42/7/18
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o] Fag AANE AT Aoz #Fte] RCDSS MSC A (h3 4% 7]
F(hEs AtstAT v 199%6d B 1997 99 IMO NAV 4234 3
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O HO(F A G2 7]7) S-57 (DX-90)
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e AL7IES Holy WS WAsH] AR, 2R AAZ FES
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Digital Datax 1980 dt] Z7]o F==3te] YAal= HolHo| w3
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S-572 &Al Version 2.0°] YA+ AeEjoly, AL8AI=9] =33 239 A}
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fo
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FS E017] fske] HolHE 45 FHZ wd Ee wjEzde A= 14
St=E F£Astal A} o] Version 3.0& F%F 435 Y829 HAGlo] A3
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HES AESHY] 95t Az A993E AL S5 o] 9143 2
3lels WA EAolt) §529 1 BEEAE IMO BEoA] wrEF
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3 !

CDIS A|4)7] A

symbol librariess= IHOZ F-¥ o] &7} 3}t
O IEC 61162-1 : @H & AHHA|: A4 #F W=
Compliance of navigation equipment interfaces international standard(IEC
61162-1)
O IEC 60945
sdds 2 FAFATI7IeH A" dwke Aare
(KS X IEC 60945% HHEFOZ = 24)
O IEC 62288
Aol deEA ol #3 EFE
Shopboard Navigation Display
- LRbALE)
g H.o] wjA]: IEC 60945
7FEAd s FAATE o= YE ook &
Ay TEY FTEFHZER T kALY w7
A& . IMO SN/Circ.243
- AJE
- ENC : IHO S-52 ECDIS 3% 3% 2]
* Non HO vector data
- RNCZ4 ¢} HO rator chart7} ofbd 32 E7}
-2 9] #old, BX, FAET e 7FE
O ISO 19379: 2003(=ISO ENC)
At s F 7led- AR e dolEHlola- e, F4, dulolE, AY
Ships and marine technology -- ECS databases -- Content, quality, updating
and testing
O DXF(Drawing Exchange Format)

14 dukziel £eio 2 AutoDeskAloll Al ¥HE AutoCADH Yot £F A

|02 o] glon, TxE= 7} SECTIONYE 183=9 1g3o=E
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[ERO=
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O DWG(Drawing)

DWG(Drawing)~= DXF9}+= AutoCAD$ Native Format?l A2 AutoDesk
Al A 1 AMES FANE Aol gle EHlolth AT o7 XA DWG I}

S JFTeg Fo] I AFS wUlskaL o™ DWGHE S AU & =
S eolnelel® AEsu UTh FEE DXF BdD gov), 4% B4R
Binary 82422 =0 t}

O SHP(ShaPeFile)

SHP(ShaPeFile)= ESRI ArcView?] Native FormatSZ A ¥ H do]H w3-S
Ak AYAZREA| 28 LHoln, EPHRE Tl e LA *shp2, shpel
FANE EEAHRY AXE €5 F A dd9= Hd *shxot E4A A
& 4 9= dBase V722 =FAQH g =
Folzitt. =¥} SAAHEE WE FE st AF A<
2

o, 22101 A 3349 (Feature)7h4] A LW & o2 74

oo

=

)

O GML(Geography Markup Language)

GML(Geography Markup Language)# 92 @A A= JAZ0 S73oA &
253 QJE ANYARYOHE £ ¢ 7%23dH AH IS I 4 3, ZE
T dolgdl A48 & Je XMLS GIS &40 =gt 45 8%

st7]91all OGCOl A A|9kgk ZHio|t)

2. GPS#HE g9 A
O Almanac
GPs §14 @y wAAd Tl Y Y] WEHLow, F47)7} 9
e W A

O Ambiguity
el Cydesz B2H Wad 949 27 Bias. 2719 94 BEAE
GPS 217]7F GPS A2E A& s w whsoix=d|, o g
5 ¢ F7F gloemZ cycedSgol dist

=

o

F AR FAHE o] BE
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AFAY 24719 AFEAe DFALY BFNG AGANFES AFHoE
At 44T Age ot sESER AT % FHEH ] 584
A LG ALY 5 At FAYNE AFHoR 9 FHE B

O ATU(Automatic Tuning Unit)

A% R 4

O Azimuth( H9] —7()

7t 9140 dA) B9Zte BADT. ke @Al A8AL 9NN 947
Ao e, WA (B2 SAHAL HHEN)NM AASFeR 44
7}

i

A7l WATE A9 A4l Fa79 AR A Fold hFANA
of AEAA A T& AR Sitste] HAG

O Binary Biphase Modulation

$A08 o 2ole EzIEEH EY WA} 225 )

2 o, Wyl 94-& 180X shiftAl71E 7]€olth «ISEW, 0°]
12 WFGEA 10] 002 HF o] 4%
B

O Block I (&= 1)

AFS 93 2AE GPS 94, 1978UWX-E 19859712 117) 7} 2HALE ok
A= AAGLS 63%, 1192 FEE F3A 7= S/AS Ve gAE A
0} O

5o v

O Block (&% @I

il )
A4 HA. EE 1 AR td 9 822 S/AY 7|so] #AE
o

O BPS(Bit Per Second)

EAoA 123 1MEY A$EEZ 717t vEES AFEH) dFe JR



o Ak B 03 19 2T 28O ek
O Cable

AolE. F Mo Al=HS dZsted 2ol A e HAES o M4

oly A7) A3 E ALsl=d 2Y

=

O C/A-Code(Coarse Acquisition-Code)

GPS 914elA $2l5le Z=F PRN ZE9} e Alge] I=o|t) 7tz
AdE 3209 afd Z=E R vl ZHAR Y 44Y ZEs
1023 chips2 TFA o] 2%, 1.023 HM7IHESY &£2g2 HAEHG, o] IZ=9]
&A= 1/1000% vttt WHE 5 C/A ZE=+ Gold ZE=9 PRN ZE=Z U

rr

L, o5 F mEH W e JRBALS 23 Qo] FREHE, T
J 9

R
T+ Orthogonalstth) C/A Z=+= &

HJ

O Carrier
HMzE A5E do] Yzt gy
O Carrier Phase

2
rg

GPS 41717} A58 2 L1 o]y L2 Carrier2 F4H 942 =2 Integraed
Doppler 2t11% %

O C/No(Carrier to Noise Power Density)

1Hz WEZ| M) A5t & FE0Z GPS 541719 5
g Aol Fag Axmolth GPS 41719 ¥4 Aadde
A= 9

O Carrier- Tracking Loop

GPs FAlZIWel = RE2 FAl7]e &7 A7t Fak4 shifts]o] 4l
d carrier?l ¥EXHT ASE Fopx A9 WAAE WHEst ol
FA719] L7 AZT7} carrierst Y wEd 94 #5AE ©E7] 9
3 carrier®] €1/do] =4 #H

o) CDMA(Code Division Multiple Access)

2% oEHs B4 A%d E YEYS 9@ ~xd
*135‘%*4:% T o2 S5 UAEE st 7E oldRI AFHEYG 32
W ooldel §%e AT B

O Channel

GPs al71e WA H = AsAd 2s 2. Ades AaA 3
2ol 4

O Chain
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Ao A2dol A FgE AHS AMste ST JFHEY)
9 PRN ZE=E d#9 Chips2 745 4. (PRN
A =

O CEP(Circular Error Probable)

A ANFAE FYAL, A FRHHAEANA 2AAAA T wAL
UERATE o] gt A AAF Al Al e Eol 50% U UE ¥
O Code- Tracking Loop

A4 21719 PRN ZE9} FZA7|+= F
AE PRN ZEE shiftA]A 949 PRN Z=9} &

2
N
<
S
I
i
ft
+
2
N
o2
x
&

O Correction Age

Correction Age’} SAIXE ZHstdA Azl FAS. Correction Age
alarm& A HAEHH 7)o FofkA] dal PR A A= 30200 A
S 717he 10020 A% BREOTT AL B

O CSU/DSU(Channel Service Unit/Digital Service Unit)

CEERR
of 2744 7
AgEHE A
O CS(Control Station)

FA= DGPSAH| 29 FA48

o] /] CSU/DSU+x= DCE(Date Circuit- teminating Equipment)’d =]
A 80|t CSU= T1 oA AFS-EH DSUTE 56Kol A F15 ol A
< FDSU & &

aES TYONAM Aojshe XoeEAM 2443t 3
Al Aoleh Mulz dHolHe g By B A2 dFE FPIT vl
sxo) Qast=elolel AR HElRele] 747 )44 1w WA AlolEZ
Al 4 Q& 715e Hustn I
O CMS(Coverage Monitor Station)
JEWAAAT NG VNFFORFE AAY ol g Wold AFelM AEA
AdE, SNRs 54

O Communication Network

AT TNEF(SARAZS), AT TR AL £ w5 A

O Costas Loop

GPsell st o] ¢4=d wiEsk AsE B o AMgEE 2% sideband
demodulatingst=Hlell, 2:ol= YFY Carrier Tracking LoopE I-Q(for
inphase and quadrature)Loop&} & 2]t}
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O Cycle Slip

(o2 RE Y Wy
O DECA

Al 22k AAHAR Foll GxellA d8d AP AlL" g2 gl vl
AT 7 e W7t F0 2 5 e =5 4 moA 100m HF

e}
=

O Delay-Lock Loop

Code-tracking Loop®] W& &ol (A&t o3 ~AEY gitd A5 s
Bxz3le 32, WMXxo] AFEE PRN ZE9} 1RT +059HF 9A1 A=

AEE BN, TIN5 AL FoUA e @

O DGPS(Differential Global Positioning System)

GPsel o8] 2T 91X 232 Zol /% olnl AAE FFaA 21 9
= FA71e fIAE Ve R ARtk tiAl DGPS= ZlE=rel M e
AR, Y a2la A AALAE 29 a9E ddse g, It
AREAL A AAZte 2 HAGR JAtAZIE FAlske do] 2dEH

BA AAAZIYAEA2E. ITUE 1992.9Y A FHEXE o] &3 H olF
A ZUF #g AnE Pk E A ;Y FHEAE o] &3 o
HAlld BAYR S0 AAZ SYES ddle [ALA, IMO 59 7S
7122 st A5

O Domain

Y F4E FAIStE o822 FAFH ol ZAHAZTH IUtolg 44 =
Ed o8 THE

O DOP(Dilution of Precision)
AdEe A 71steto] fAAA vA= L
<. DOP+= UERE] dis| ©i-¢- 553 G35 Holg, duks
3ol ¥ Bow FE4E FAVAA AAste AABEEE 0k 7}
Aukz el DOPE Position DOP (PDOP)o|t}h. PDOPe| rms UEREES 3
rms 94X 27} Aol £ 2 DOPE+ Geometric DOP (GDOP), Horizintal
OP (HDOP), 18]al Vertical DOP (VDOP)s°] Ut} (599 = E3&
Fdsk= Al o] @oll A7) afrel eaE #F Zo] F&xrt . DOP
< FAl7 ]9Jr Aol AANBARE FHAH A AAE HHEZE dl= 4

o

o

o)

N
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WAe] AAo] 242 Fe gho] Hrh)
O Doppler Effect

FAE ARAETE FRA7I WA LBl o8] Fu chiftd e W
A}

O:

O Double Difference(2s X}

F RN B T AL FA FHF

m

zp A7)0 @247 } G Eh

O DSU(Digital Service Unit)

F2 64Kbps©ldl F 24~56/64Kbps AFEHEEE 7 E AEAEZA, g
B s 29X =9] Shho A 3 x o] Atole] AAET UES FHloA
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O Geodetic Daturn
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O GPS(System) Time
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O NAVSTAR(Navigation Satellite)
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O Orthogonal Height
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O SPS(Standard Positioning Service)
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GPS =904 2xte] 7lojste ojd exddom HT FAIIZte A
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4E AL TR AFEY dolEs) B9 BE 2AHE AL WA BB
SAL 24 AR A7)y 44 2L oAF 5 PANA AT A
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