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Mandatory Carriage Requirements of New Navigational Instruments
(Revision of SOLAS Chapter V)
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Abstract

The technology of navigational instruments and the profession of going to sea have entered a time of
dramatic change. A paradigm shift is taking place which will eventually make the industry unrecognizable
to those who first went to sea only twenty years ago. This change is most emphatically seen in three
areas: Automatic Identification System(AlS), Electronic Chart Display and Information System (ECDIS),

and Voyage Data Recorder(VDR).

In order to make these new instruments to be fitted on board commercial ships, international require-
ments for enhancing the safety of navigation on the world's waterways, the Chapter V of International
Convention for the Safety of Life at sea, 1974 as amended(hereinafter referred to as “SOLAS"), are being

also changed.

IMO NAV Sub-Committee &Ht 3, IMO correspondence group on ergonomic criteria of navigational instruments

alqduld, IACS group on OMBO(One Man Bridge Operated Ships) -~ KR(&=A1g) o%
(F)FE el A g
sk g ool 2h AL}
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This paper is intended to bring the attention of Korean industry to the technical specifications of the
above mentioned three navigational instruments and to identify which counter-measures should be taken
against this international trend. Further, we examine the decisions made in IMO NAV(Safety of
Navigation) Sub-Committee at its 43rd session on 14-18 July 1997, during which the final text of the
draft revision of SOLAS Chapter V was adopted. If it goes well as planned, the draft revision will be
effective from [1 January 2001].

Since a number of editorial corrections remains to be added thereto, it is expected that the draft
SOLAS Chapter V will possibly be brought into force on [1 July 2002).

1t should be noted that whilst the requirements for marine equipment are broadly defined within IMO
resolutions. The IMO does not give sufficient specification details for marine manufacturers to design
the equipment, nor for national maritime authorities or classification societies to test and approve the
equipment, to ensure international contingency. In this context, this paper introduces equipment
specifications and operational characteristics thereof. In addition, it will be meaningful to trace back to
the point where the introduction of a new navigational equipment was initiated.

Apart from technical discussions, this paper also stress the importance of training and education for
mariners so that they avoid any mis-behaviour which can adversely affect the safety of navigation.

A headway to which the Korean industry shall proceed is suggested accordingly.

1. M 8

1712 = Milleniume A48 A28 7|9 &
A= nAHAQ galed A2 vix (Bridge
Layout) & Yo7t &9 #73-& 43 w3t
Al Aot oeiyt HAAAREY riEHd o
S5t xute] el gule] B¢ FAFANLAL
Agtn Y A s Aal = oA 4 <F(International
Convention for the Safety of Life at sea, 1974, as
amended : SOLAS)®] A5 “dsl A" A
=7 3| A} 7] F-(International Maritime Organization

IMO)Y]  33fl ok 429 93] (Sub-Committee  on
the Safety of Navigation : NAV) o4 =7} =}
de] AYPFojr}.

1980 Al 48] HAS S, FEUAA S AL
o] BAsIEgler 19934 93dwt  Shetland
Islands®| 4 ol A Bt f-2A “Braer"£9] #Hx4}
1% “the Lord Donaldson’s Report”o] ¢]3led A
wbx} Al 2HA] (Automatic Identification System :
AIS)7E =si=gd) ole] 1994 9Y i s oA
20007 2] 9172 cto}zk 22 #H2] “Estonia” 3.9

ABALZF IMOS A¥712E(Panel of Experts :
POE)& =E 22N F8)7] 22 (Voyage
Data Recorder : VDR)E ZAIgA 3 =E 19954
SOLAS 2133 9o Wust= ¢ SOLAS A5
2E NMAFA NAVEAL3]o] o8 AE3EE
ahodct. :

A= =g ssigule] x1]-& SOLAS A5%9
AHNAAA AN )& FA =3 glon v]F A
Az FFFA 2 HIZAL FY, universal
AIS®] F9¥ot-Ea|, VDRY AHL&diabdul =
Asdel & EAEo] #BAY IMOE AR
Millenium®} &7}, & Hol% 200080 Z29l¥E &
&g AnEeo] At FAFAHEE dde ¥
Al F1F dAs ot

Sejvete] AR X FgEAA ] A
i, VDR % AISS] 7l e 9 Hxtsllxe] A4
8] 59 A4lg AL - - o] AASS FAPsa
A2t IMO #slel A3 FRF ARPFEO
Al&31A WA 3R] 23 28s) gl

wafr] B gl ol AFT A 7R 9
F2% e 3l P o] 52 A5
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& BEA7IE IMOY AL Tetsle] ¢
el A ARG A H2A ek,
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A4 SOLAS Al53el 2late] ZAGAT oo} 3}
£ Al slel A2 249 A F b TR
oF ¥ The b Fulel distel B EstaA deh,

2.1 MYXLE A HEX[(AIS)

1) ArpapbgAda=)e] He

A vt %2 7 %] (Automatic Identification System-
AIS)¥ BA ggeez MAis AL BA channel
] 885 Fu3}aly] $5l self-organized Time
Division Multiple Access(¢]8} self-organized
TDMA =& STMDA) W& &g} &, sk
2] 71EAFL ST 2 RE AISA X AuL o)
time-slot allocations 3% % 3l WAoloy 2
GPSA| 7H-& A14-31t}, o]+ broadcasting modeol| 4
AEele] s, 4 2 BAL HRE TP
Antel g7 71(F2 GPS)E¥E A9, A% A
2EF A% $A4%Y 43¢ A HA3ESY A
BE FAgc &, $9Y% 3] FAFES g
£ 31 o8] AT AZHA R 59 o
ole}FAlo] 7lEEtAl F= AMEA, FUdAEE
225070 4] time slot(A1ZtzA) o & o] Zb At
of #gsle] Folx A7 H o2 HRE FAlsd
2 7HdRFEo] FAle o] & Atk =37, GPS
FA7|E B3l FAHE AZHE o] &3l Agt
718 AIEe) Sl Aule] 4% ek A
H-&-5-20 iz e} $ix B aFr|rt AstedA|
=Y 442 9% A-¥ Time Slot& 437 £4
¢ HsidA At A eg HYg &
9l Self-organized TDMAM¥HA]-& 2|1},

2) AISY g8z (SOLAS A5 A207+32(sh)
A15.438H

“All passenger ships, and cargo ships of 300

gross tonnage and upwards shall have ‘an

automatic identification system’ (AIS) to provide

automatically to appropriately equipped shore
stations, other ships and aircraft with infor-
mation, including ship’s identity, type, position,
course, speed, navigational status and other
safety related information and to automatically
receive such information from similarly fitted
ships and to monitor and track ships and to
exchange data with shore based facilities.”
“BE A4, 3008 ol4e] EAS HHEZ] A
HIE Zk3 A5, epadut g 3hgo)e] At 9
A, A4, AZ, A%, Fajatdl 2 JlE et
ARAYNE AFOE ST W £Y A&
e Aozie 44 YR E AEPAY 5
Q=S =Y, Aue 54 AT 248
EY YA AR E 8] AT AR
FAPEAAE s sledo} g}

o] 232 VTS 53§ $F471x Adazt «
ole}m g3 vj o] 3}E3) ¥ (Cargo Information)7}
215 AAastEa steoh 2y dlHe] gy
£ 83l FEHR dAel “cther safey related
information” 2.2 E & &)}

3) AIS] W43 5A

HA =25 AlSelE IA FriA] wal, &
DSC/VHF AIS®} 4S(GP & C)u}Ale] Qic}. = b
A1% 19974 IMO NAV 4404 A Al AlS(one
universal AIS)2 A= 4S5 whA]of H3le] 24 A
2.2 opfaAl g
(1) DSC/VHF AIS

FAENAI Y3 TALA) 2 FAALGEAY
LIATU)] &3le] AE W4 2.2 GMDSS3}e]
FEA422 CH70& o] &3l 21522 dHolel F
A& FP3e Aelch 23 AE0E EF 2
Alset vige] dA 49 FrlellA] o] AYE &
43l F4le] B2 97 & T A4
&9 871 2 o]y el dlste] DSC/
VHF WA 337HE5e Wee] Adg xAsty
o] e} 5Al S sty iy Fabels Qo of
FA AR D2 AEFo] 30%e|U 2 AR B
2 BAE F ol F A o 94 Ag.
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(2) GP&C (Global Positioning & Communication)
=+ 4S(ship to ship, ship to shore) Transponder
- self-organized TDMAW-2 3 &35 o]d

Sshe A& (VHE/DSCHA e uldled &
AR go] Ful2 Frls|o]of slv) RE AlutE
o] AZFE71E A3 A Ak sl d o]
£ GPSAIZS @43lo AT 4 ol =
shte] A4 WAAZQ VHF & = UHF
ge] HEFueAdE Asle] AlEsleio}
g} IMO NAVellA £ WRC 1997 39 3}
o] Fuig Ade ddsle] £ g 19974
Lo 8% vl 3lon =97} APFo|c} F
12 A4F9S Adg o] &3l FAd o
9] Alubg FAIE7] $i8led= 9600bpse] A%
£5 & A4Ysledo} oy 1RF72 TA}E

£+ oF 6003 9] Aube T|AF F e AL
2 sz 9l

- Z+7}9] time sloty 32 bytesZ FA S L o] 7}

24 20 byteZ} AA dleletE A5shr] AW
FEolch 9600 bpsHEEEE Ze AdelA
Z} time slot®] ZHolw °F 2667msolx 189
250 = A"

- 4S AlIS+ Alute] x|} el AR E 44

o2 A4 FQ FEAgd 4% 4 gl
=gl radar beacon?] £E2AE FLo] 7y

3}c}, UAgl navigation receiver’t GPS $2
2RE AL FPng AFY 5 ot

el A g8t Re] 45wl IMOA] A
Subrje g DSC/VHFEWA R Aol §
t}h. <E 1>9] DSC/VHFHA 3 4SHbAje] &
vl st el

4
=
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4) GPS-AIS-ECDIS <A A ~H

AIS+ GPS %4 ECDIS#} A8t 43l A
Yz Z3E d $ 9ok o] dAXARY EXE
fofstd ohg3) )

(1) SAkel AAE Fdwas, 7 sladure %)
WA A 2ela sE A sl gaA
g0z TS

(2) FXAA A9 AFA L7l &= dlo]et FA

S Eslod zb xupe] s BA S-S A8
o AAHEA A ARE ATl A4
TALe 7 Alutol FAdlelelFAle
Base Adute] fx 5o ARE FA3e
sz hAntA B desle] ajFAainte
g ARE AR & 9ok

Autoll = GPS $1AHXAAE o] &3l
Ao} 91 & 2F=|sta FAld] o] ehgAlubA]

L2 AR Lol HRARTE e}

~

3

(E 1) DSC/VHF ®A3} 4S ¥pAl e} EAulw
A~ EA DSC/VHF Transponder 4S Transponder
L g 5 Alub-8-A47Ee) VTS EA 3-8, EAAE L
2 AE A AW 5o wA broadcasting WA (RE $4l al
AA £41)
3. vlAlx] 9] wjd un~coordinated self-organizing timeslot
4, wZeF EAA dolel wal 7154 | 7HsA w8 I
5. 8=+ Radio Channel VHF channel 70 (GMDSS7%) | A2F34 1 channel &7
6. Radio Channel®] 2 vdjA}-&-sk 30% wigt HAF 90%
7. dlel el £A1%5H (bitd2]) 1,200 bit (3 9,600bit AF3F) | 9,600 bit
8. redundancy®® o Alxg RN e
}{lglE. T X O 3T
9 Alz¥ &3 - o) ¥ HwA o o . .
_ = 20% =& °F 2,000%
ure] Heps S, o 204 2, o %
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4) 28 12 radargAH vt EAE dolet 5) o229 oa} U $ejiete] oy
FAHALE AMRslE AISOIME 9x]7) 7} (1) 1998 7Y A= NAV 43 elo A AISe)
e e ¥odF3 9o Ship Reporting Capacityel] #3§t =alo]

(5) 1§ 2= STDMA-AISS] A~® 4748 + oz g ol ¥ Az
E 2438 Aot} tell N FAAGLZ o)) 4 gle)

AAAN 2" 2] Holrista1 W ¢ whol gl & @) 71€A WEE FE8l2 v F7te 29

AL FAE 4 den(ad 1 #3), A2de & dl, vl =, 'Folg Folnd 199710 NAV 433 9]
MREE 2 2] vepie} ZAE f319 AIS AzgAet FAPBAA

& e

Radar AlIS

a3 1. AIS9] of|(Courtesy from Captain Benny Petterson, Swedish Maritime Administration, 1997)
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Each time slot
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nnllueconda
m
tq)ﬂmd by sl

eqmwed ships.

ThllAISoflhip

podﬁonm
in one time slot.
At the same time it reserves another time
alot for the next position message,

O 2. Aad +40e

Eo] AISY 7]&A el AHREAFEL =93
71 83l 319 F AFdEHen 1 ARE
IMOel| 277t A|&& «lAe)c)

(3) telvete] A5 opA7xls AlSe #d
AL IMOd AMAT 2L g} e
728 7L A& M09 ztgde] 71
I ARE sm#steof & Hojr}

- AREAbell tigk dEZEANUser requirements
9] z4h
AIS®] A571F2w2]A] AISHA TR
W 9lo] B =] Wotkdl ol AHmo
ZF7} 2 A9 7le 9 A6 2L
vl 3}7] o Folch weba AlSe] FQhAFA]
valeal “Adutg) AdupPzr o9 “dulg) 2
A77re] A8 Ao YA AN EFE
AFRAHE $3Y 7 == ’54’2%13}5_1
A A E .
- AA7A] Sevleleld A3e43 A
A st hEvieteld FmaEE g}

22 ™Ak ¥ ECDIS

1) e

AAANEA 2L A Fals) DAY Hw
%, A4y, AAYR, vy Az, ﬁel wx}
E ¢ ZUstel AFE 23 SAskE A
HomA A AR, A2 03, A2
&3tz U Fdse A

sl Aol IMO % IHO (International

>

mlo N

Hydrographic Office : ZA|$23)= EF33) H
olel2] W4 Tl % Awel A3}, dlojeby
oj~o] & Folamelel WAl FA 59 AT
71EE F23la 9th

F2 4ol Aesd g 2

(1) ECDIS (Electronic Chart Display and Information

System)

SOLAS g <F A5 A205F A oA 83l 34
o Mg AT 5 sl AR A GPSE
o2 e A AARE ENCRZYEH q=AR 5
£ EARY,

(2) ENC(Electronic Navigation Chart)

FZFollA ECDISE A3l & 7% %
H& AEER S Evlo|ehuio] R Fajo] Ha
T RS S A=AEE THUCL

(3) ECS(Electronic Chart Systerm)

A rdoletE ®A8l71E vt IMO2] ECDISA
$7)1EE BESHA] olsle AuiEe] dukyA).

2) AAs =] 271 (SOLAS A|5% A2573(3h)
“Where the requirement to carry a chart is
satisfied by a specially compiled database
displayed on an electronic chart display system,
the system and its back-up arrangements shall
meet the standards which are not inferior to
those adopted by the Organization.”

o] 2L Fold= Al HAEA 2 &
Zdlo]eprlo] 2 At A5, AN EA|2H]
2 BA = 7177 AR A olabe] A7
A7l A e® A7 FAIL Aotk

3) Atz WA

1980 ZHI7AR] & THONA A9 Aoz A
< AYPste] gort o F2 IMOSH IHOZH] =38}
Z2F(Harmonizing Group: IMO/IHO HG)& ZAA
stod 712¢ ] Alakaae,

HO-IM = 75 #2372 Ataxg 2@ ECDIS
A2 S} ALE-A Al A]-F8 ECDISHlolete] Sl
71%&2o 24 SP-57 (Special Publication-57, 3rd
edition) IHO Transfer Standard for Digital Hyd-
rographic Data® =AJ sl ztsfsigdo}. 7|52



A2E Fagne =93 FFF SOLAS AR A 7

£-2 Part A-Object Catalogue, Part B-DX90
Format, Part C - Digitizing Convention % 3%&
FA ] gleh =g [ECY Y ES IMOY A%
71gell A dgstz et HrlM e HEHQ] A
A E FrhA] HAlof ozl Almjgc)

(1) Ratser Chart

°322] the Admiralty Ratser Chart Service
(ARCS)7} 2 HEHQ A2 "Foldlx A5
v} (visual scanning of paper charts).2 A 2}&
T Uk =9 A% E TR WPty =
Fejsle AANEE AFaYAx e} dA s AL
L3E Aladg FATeEN Aeld AY, F2
AA, A4 59 715& T3t

(2) Vector chart

Vector chart+ Raster chart®c} ©] £33 712
24, Fold| = 7 pointE mapping 3] (&
‘digitizing’) A= dlole}E B} Mg whale
2 zas 4 9ltl. ENCE ECDISE A4 38h=d
ECDIS& 21744 #3< st 949 LAYER
2 FAEY glerng vector #Ee dlelelEe]
22" =7}k sl

A2 Q dolele] riFLezE A AF3 IHO
MA “S-57, edition 3"c]t}. AAH o2 ECDIS7}
Zoldlxe} E537 AHoE AAHS W] A
el F71713% w2 o)9) 53 At Fod
FR2o| A S-57 7]Eel vhel ik HEE A
sledof gt vt 2 2H AMV[FAN 2
23 HHale AEE gL sl Aoz 5oty
I ledH BE 250 IHOS 7&e My A
AHEE AAY ¢ e A2 A4 gusin
e AL ol

<¥ 2>%¥ Raster Chart®} Vector Chart& ¥]a
g Zlole}

4) HFY

IMO NAV 3| 2]elA] Raster format $35%715
£ Raster Chart Display System(RCDS) 45715
& s EAE F30 2 Vector Chartel] g Al
= A& S8} 3t ¥hd Vector Chart3-3
ZF7}8-2 Raster ChartAd 57139 A4 1t

d&tadct.

NAV433}2|ell4] 2%l RCDSE 45718
A28 o]l FAH A FFE WAz o &
3} zre] FAEx U

“All system meeting these Performance Standards

must also be capable of using IHO-compliant

ENCs, and meeting the ECDIS Performance

Standards. RCDS with adequate back—up

arrangements used together with an appropriate

folio of up-to—-date paper charts as determined
by the national authonty, may be accepted as

complying with regulation V/20 of the 1974

SOLAS Convention.”

o] Z8-& RCDSE AH4-3l+ 7% SOLAS V/20
2] AN FR7E BF37] sl back-
up arrangement 2 paper chart® A AR-&8}e]
of ghth= Z& ofnlgch

5) e 2oy dAtat f-eviete] oA

e & Vector Chart9} Raster Chart &= 3h}
7 AAE ZuidAe BE9sr] g & IMO
NAV 44 2 THO 3 2]2] Fo]F FA|5lefe} g}
2]} IMO SOLAS A5% #2053 9] HAlsd =
HfoA2] 7|23 A& Vector 3|59 A4S o
gl Q7| diell FolEE HA T2 d A}
£dlel+= Vector Chart7} $-Ad s AMIS HA
shejof gt} fejrtetell A s = =& vector
format2 2 AAbste] ECDISA Aol 33 5 %
Z oin]3le]o} &t

2.3 gall 71 K& AI(VDR)

1) VDR 71&

Alutel 2-8)5 Zhgdlolete] A A7 7188 {3
2§ FH o g Axolch Fafdlo]el, AR
Jel, SA R, JIAAN 58 Ayl
Ag 4 Q=S tAY A3 #HE# Main
Systemol] A3ty 255 d3te Yz FHY
7 oA e AFez A-gAHNE JEFS
24 34 937 Log Book2] 242 +31& 9
9 A& FIdFAALE FE2Y 5 9

o yg
> rj;-i

©
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(¥ 2) Raster Chart®} Vector Chart9 ®]x

Raster Chart Vector Chart
1. &AM 1. dlolete} A7l
ozl 2. vector®t} *3]slc} 2. 1Ak (topology)] Nd =4
e |3 Zate} gyt ¢lch 3. AbgAtel oigt FHI ]
7% 4 ARl did FRiEg 4. Folsizrcl B ABAF
5. SOLAS V/20 849
1. Fejsi =] 21414 (copy)A] 1 =z A3 247 7Hs3lEE layer
2. A=A A g 7] 5ol it Abgale] A& FA = sl
=7} = 2. Zoom in-out 71%°] 7}s3kch
3 FoldlEe} FTEI AYUdx {A 3. A9 et Al AA st v RI)E
4. S-57 Chart®c} 7}74#3] <+ 848 &+ gk
3 A 5. A4t 2 AAsHupdate) 871 o] folslth | 4. sSlEA EA (S, ehd)ol diF £4-8 1)
° 6. A 2 F2IA olvl Adakg AAbst obgt 5= gl
gt 5. display 4% 2%l A raster chart®.c} &
7. Foldl =g ARSsle S ad= A wi=c},
243} 6. Y3l AEZ HEE AL 4 o
8. ECDIS9 7. 1232 E radar/ARPAS} 3/ 4 qlch
4 sk
1. 3718 HE2 asted FH(over layen)d | 1. wl&8 AFE AL A A %534x] o] dlc}.
% Aok 2. 2718 a7l s 3 Aldx A
2. Hﬁi-r‘fl:""d/‘] AR WIAEE 3] | 3. el Fa S coverd Wi xS
7F A ook database?} A4rE 7154 o] Fubslcl
o 3 dutd ez sfxdlo]elSel ok &g} | 4 Al W] w4 3 F9-8 wolof g}
- o] =] et 5. sl=dlojete] AAA 7 A =g Fua}r)
4. radar®] display modeell Z3o] head- up 7} Raster®c} t] o]}
=+ north-up 522 #]% 33 (rotation)
o] ¥7}
5. Vector Chart¥c} o] & rjod4akg xpA|3ich
= {a4o|ch PE AFIEE 317 S5t A7 EAANE g

VDR ZAlghe olr] A FE AEH 2 stejof ghtka FAI ook
d olF2A, F¥ 5% ﬁl%—t}l ob=e] o
g A7) At 23adel wAAYYYE 4
% Fert glch

2) VDR 87 (SOLAS A5% #2273 (3h)

“The following categories of ships engaged on
international voyage shall be fitted with a
voyage data recorder (VDR) for the purpose of

assisting in a possible casualty investigations.”
o] 2L The FFY AT AdEAA

- 224

- AbH sEgubAd

- 2000 o]Ake] gAA

- 20,000 o]A+e] oil, gas, chemical tanker ¥
=, [2E AuH

3) AT
At 1994 9% el ol 2] 200078 &) A3 ot

o}zl 22 ¥ 2l “Estonia”3¢] A¥AlTE IMOel
A FA R AF7}15 (Panel of Experts)2 RE 2
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(% 3) VDR &=9jal# 34

3 - 2 3 H] =1
1) FIRE PROOF ¢#jo| FLOAT FREE ¢|e]e} %t} 2 Ae71Eed A =2olglen
NAV 42 € AL F45HA oI "a‘xﬂﬁ'ﬂlﬂt Ago] v ohgh

2) VDRel| 7] &%|¢io} 3l+= DATA: 15714

FSI 5 VDR9] A&7]1& “stop recording””15-& 713}
(71213 | = VDRY AR+ F3Y 9 dFAFAAE
291493) | T &

1) gAgAAdete] AHE NAV ol 2 T At ZoaAd
bpao | 2 WA G VDR Age 3ela. % G/T3000 o)A AlAdel 200111
3) A43FY VDR & AN E FASFAL & | B vAFEE spede] Lot
capAs | T
FEAE ) ) VDR 71em 7128 ECAM AuE Bade
QAR

MSC 68 FSI 52] 9]ZA& endorsesti NAV 43ef el
RPN | & A A

F4 NAV 43/5/3904 2] Alol= VDR §joi4}
NAV 43 Alut-2- G/T 20,000014 oil, gas, chemical #4413}
(#EAloh) | G/T 20,000 ¢]4 =& oAl 2003.1.1%€ 4
& 718 Aol

2ojAdel VDRE AALANY AL 19954 - A%

SOLAS 2Al=39)ed] Wwsle e SOLAS A5 - A=

A ARG E APFel e NAV 24437} - conning positionF#lolAl dolF wisl 59
DE(Design and Equipment: 13t A2 44914 s g4

3]) 291939} HYslo HA8AH 2 A5ES - ERAube] FAFAINE-
AEHAEZ 3¢l °]“] VDRE& A-43}stw 2l - AbFA)2) radar data, ECDIS®3 4}
o 247 59 7152 “Safety First"gle 35 - SREA7Y AR

e fdyeg vE d‘é}ﬂ]”}zl o A 83} 2} - Azdlel Ax

3 Wb VDR #lAEE7 2 HEZEL VDRo] - Rudder order and response

Al gl sk ol A 7)o slA] ol jichE W - Engine order and response

o =82 24} - Hull opening status

. - WEE, g el
4) VDRY] A571& C AALHAAN) D A 2 v)EAE
VDR® 7144 A%715e 19973 #1203 IMO 0w za

=3 o] & - -
$3904 AL Res ASIQSZ AUSATE 0Ll LT g e wee a
2 Fauee 989 24,

czvy Ane $AUL 5L 247 7153
(D) 715 wiolete] 5 ojo} gt} BE J|EHlHEL HAiT AT
LA AR FA9) 12417k8] Fielojof ek,
e
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(3) 71€} float-free s 1%t EPIRB9}E] link, 334
black box®} 22 fire-proof, 325 A9l
FA Bol AgHHA o o}F] A E3EA = of
Yt}

5 $-Eviete] oA
(1) oJu] VDRY AE7|&o] Ad=Eglong o4
5 g8 3o B3 =9 FHo| Reolal
Zolth zelut ARk 8 A (float free) E W
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B EXSOLAS MbZE 70 xE =90t this chapter shall not in itself be used as
(DRAFT REVISED SOLAS CHAPTER V) justification for delaying the ship in a port
where repair facilities are not readily available,

CHAPTER V provided suitable arrangements are made by

SAFETY OF NAVIGATION the master to take the inoperative equipment or

unavailable information into account in

PART A - GENERAL . .
planning a safe voyage to a port where repairs

[ Regulation 15 can take place.

Principles relating to bridge design, arrangement 2 If the malfunction of an item of equipment

of carried to meet the requirements of this
navigational svsterms _d ui nt_and bridge chapter is clearly the result of improper use of

~dures the equipment or the failure to maintain the
The following principles shall be taken into equipment  properly, the master. and  the
account when determining bridge design. the Administration shall be promptly informed of
arrangement  of  navigational svstems  and this situation before the ship is permitted to
equipment, and bridge procedures; proceed to sea. ]

.1 The officer in charge of the navigational watch
and_the pilot will have to:

1.1 maintain_ vigilance;
1.2 make a full rajsal of the situation and

[ Draft regulation 20

Functional requirements for shipborne
navigational systems and

of the risk of collision, grounding and equipment and performance standards
other navigational hazards; and 1 Funetional requirements

.1.3 perform all tasks necessary to navigate the 1.1 Ships constructed on or after [date] shall be
ship safely under all operational conditions. fitted with navigational systems and equip-

i i fill fi i
2 Bridge desi th ngement of navigational ment which will fulfill the functions and

systems and ipment. and bridge procedures requirements as prescribed in paragraphs

must facilitate the performance of tasks on the 1.2. to 1.10.

bridge bv: 1.2. All ships shall have means:

rovidin, ential information in a clear .1 a magnetic compass, or other means to

and unambiguous way; determine the ship’'s heading and display

2.2 allowing for expeditious and effective the reading at the main steering position,
information processing, decision-making .2 official nautical charts to plan and display
and task performance; their route for the intended voyage and to

2.3 allowing for _effective brid resource plot and monitor positions throughout the
management; and voyage;

24 minimizing the risk of human error, .3 means to back up the functional require-
excessive workload, danger of routine ments of .2, if this function is partly or
work, and fatigue. 1 fully fulfilled by electronic means;

4 a pelorus or compass bearing device, or
other means to take bearings over an arc

[ Regulation 16 of the horizon of 360°%
General requirements for system design 5 a_receiver for the global navigation
1 Except as provided in regulations I/7(b)(ii), I/8 satellite system or a terrestial radio-
and 1/9, malfunction of a single item of navigation system or other means _
equipment carried to meet the requirements of suitable for use throughout the intended

— 46—
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voyage to continuously establish and
update their position by automatic
means;

6 if the ship’s cross section is less than 100
m’_a radar reflector, or other means to
ensure, that they can, as far as
practicable, be detected by ships
navigating by radar;

.7 when their bridges are totally enclosed. a
sound reception svstem, or other means to
enable the officer in charge of the
navigational watch to hear sound signals
and determine their direction unless the

Administration determiner otherwise;
8 an 0__SO i evi or other

electronic means to continuously measure
the available depth of water; and

.9 a telephone or other means to communicate
heading information to the emergency
steering position, if provided.

The means used to meet the requirements of
perform functions .1 and .4 shall be independent
of any power supply. Means of correcting
heading and bearings to true shall be available at
all times.

1.3 For ships below 150 gross tonnage, the
Administration shall determine to what
extent the provisions of paragraph 1.2 shall
be met.

1.4 Ships of 150 gross tonnage and upwards
shall, in addition to the requirements of
paragraph 1.2, have means:

.1 a__magnetic compass _or _replacement
magnetic _compass, or other means to
performing function 1.2.1 by means of
replacement or duplicate equipment;

.2 a signal lamp or other means to communicate
by light.

The light means referred to in .2 should use an
energy source of electrical power not solely
dependent upon ship’s power supply.

1.5 All passenger ships, and cargo ships of 300
gross tonnage and upwards shall, in

addition to meeting the requirements of
paragraphs 1.2 and 1.4, have means:

dla 9 GHz radar or other means to
determine and display the range and
bearing of search and rescue transponders
and of other surface craft, obstructions,
buoys, shorelines and navigational marks
to assist in navigation and in collision
avoidance;

2 ni otting aj I _means
to plot electronic by means the range and
bearing of targets to determine collision

risk;

3 i ing log, o
other means to indicate speed and distance;
and

4 an_automatic identification system (AIS)
to provide automatically to appropriately
equipped shore stations, other ships and
aircraft information, including ship’s
identity, type, position, course, speed,
navigational status and other safety
related information and to automatically
receive such information from similarly
fitted ships and to monitor and track ships
and to exchange data with shore based
facilities.

1.6 Ships of 500 gross tonnage and upwards
shall, in addition to meeting the
requirements of paragraphs 1.2, 1.4 and 15,
have means:

1 a_gvro compass, or other means to
determine and display their heading by
non-magnetic means;

2 ¢ 0_compa eadi T, or other
means to supply heading information
visually at the emergency steering
position if provided,

3 a_gvro compass_bearing repeater, or other
means to take bearings, over an arc of the
horizon of 360°, using the gyro compass or
other means mentioned in .1;

4 0] T it and
operational _mode _indicators, _or other
means to determine and display rudder
angle, propeller revolutions, direction of
thrust and, if applicable, the force and
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direction of lateral thrust and the pitch
and operational mode, all to be readable
from the conning positions;

-5 an_automatic tracking aid. or other means
to plot automatically the range and
bearing of other ships to determine
collision risk.

1.7 On ships of 500 gross tonnage and upwards,
failure of one piece of equipment should not
reduce the ship’s ability to perform the

functions 'in meet the requirements of

paragraphs 1.2.1, 1.2.2, 1.24.

1.8 Ships of 3,000 gross tonnage and upwards
shall, in addition to meeting the requirements
of paragraphs 1.2.1, 14, 15 and 1.6.1, have,
means!

1l a second radar, or other meaps to
determine and display the range and
bearing of other surface craft and
obstructions and of buoys, shorelines and
navigational marks to assist in navigation
and in collision avoidance, which_are by a
means ‘which 'is functionally independent
of that the means used for 1.5

-2 an automatic radar plotting aid. or other
means to plot automatically the range and
bearing of at least 20 other ships targets
to determine collision risk and simulate a
trial manoeuvre; and

.3 a heading or track controller or other
means to automatically control and keep
to a heading and /or track.

1.9 Ships of 10,000 gross tonnage and upwards
shall, in addition to meeting the requirements
of paragraphs 1.2, 14, 15, 1.6, and 1.8 have
means to automatically keep a straight
track.

1.10 Ships of 50,000 gross tonnage and
upwards shall, in addition to meeting the
requirements _of paragraphs 1.2, 14, 15,
1.6, 1.8 and 1.9, have means:

.1 a rate of turn indicator, or other means to
determine and display the rate of turn;

.2 a speed and distance measuring log using
doppler or other means to indicate speed
and distance over the ground in the
forward and athwartships direction;

3 a_track controiler, or other means to
automatically perform turns with a preset
radius or rate of tumn.

111 When "other means” are permitted under
i ion, t ved b
s i accord Wi

regulation

2. The equipment and svstems shall be installed,
tested and maintained funct

3. Navigatjonal equipment and systems offering
: . : : : hall indi
the actual mode of use.

5. Performance standards

The equipment performing the functions shall
conform to the relevant performance standards
adopted by the Organization. Equipment fitted
prior to the adoption of relevant performance
standards may be exempted from full compliance
at the discretion of the Administration, having
due regard to the recommended criteria which
the Organization might adopt in connection with
the standards concerned. ]

[ Regulation 22
Voyage data recorder

1 The following categories of ships engaged on
international voyages shall be fitted with a
voyage data recorder (VDR) for the purpose of
assisting in a possible casualty investigation:
.1 ro-ro passenger ships;
.2 [all ships]
.3 [ships of 3,000 gross tonnage and upwards;]
4 [passenger ships of 20,000 gross tonnage and

—48—
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upwards;] accordance with regulation V/19.
5 [ships of 20,000 gross tonnage and upwards 3 Administrations shall determine the appli-
carrying oil, gases or chemicals in bulk;] cability of the VDR requirements to ships of
6 [bulk carriers;] [and] less than [3,000] gross tonnage, to ships not
.7 [mobile offshore units, including non-self engaged on international voyages, [to non-self
propelled units.] propelled ships,] and to ships, other than ro-ro
2 The VDR shall meet performance standards passenger ships, which are constructed before
which are not inferior to those adopted by the [..} ]

Organization and shall be of a type approved in

—49—



