Translation. Only the Danish document has legal validity
Order no. 1512 of 8 December 2016
issued by the Danish Maritime Authority

Order on Notice B from the Danish Maritime Authority,
the construction and equipment, etc. of ships®

Pursuant to section 1(2) and (4), section 3, section 4(1) and(2), section 5 and section 32(8) of the act
on safety at sea (lov om sikkerhed til sgs), cf. consolidated act no. 72 of 17 January 2014, as amended by
section 5 of act no. 1384 of 23 December 2012, section 3 of act no. 618 of 12 June 2013 and section 1(2) and
(3), sections 3-5 and section 32(2) of decree no. 71 of 29 January 2013 on the entry into force for Greenland
of the act on safety at sea (lov om sikkerhed til sgs), and by authority, the following provisions are laid down:

Section 1. This order applies to passenger ships engaged on international voyages, irrespective of
size, and to cargo ships of 15 metres in length and above or with a scantling number of 100 or above,
irrespective of whether they are engaged on domestic or international voyages, and recreational craft with
a hull length above 24 m, unless otherwise provided in the individual chapters.

Subsection 2. Cargo ships with a length of or above 15 metres or with a scantling number of or
above 100, but with a length below 24 metres operating within 100 nautical miles of the nearest land, may
as an alternative to these regulations apply the provisions laid down in the order on Notice F from the
Danish Maritime Authority on the construction and equipment, etc. of small vessels.

Subsection 3. Detailed regulations regarding the construction and equipment etc. of ships are pub-
lished as annexes to this regulation.

Section 2. The provisions of chapters I, 11-1 (A-E), 11-2 and 111-XIV are essentially based on the
International Convention for the Safety of Life at Sea (SOLAS) 1974, as amended, and associated proto-
cols, and Directive 2003/25/EC of the European Parliament and of the Council.

Subsection 2. Chapter 11-5 A is made on the basis of the International Convention on Load Lines of
5 April 1966 (ILLC 66) together with the associated protocol of 1988 and Annex B to this protocol.
Chapter 11-5 N contains regulations which supplement or expand on the Convention and the Protocol of
1988 and regulations for ships less than 24 metres in length.

Subsection 3. The provisions of chapter 11-3 on accommodation etc. as well as chapter XIV on sea-
farers’ living and working conditions implement the International Maritime Labour Convention, 2006.

Subsection 4. The provisions of chapter X111 implement the IMO Member State Audit Scheme.?

Subsection 5. The provisions of chapter XIV implement the international safety measures for ships
navigating polar waters.

Subsection 6. Chapters XXI, XXII, XXIII, XXIV, XXV and XXVI contain a number of provisions
implementing those parts of the International Convention for the Prevention of Pollution from Ships,
MARPOL 73/78 and its associated Protocol of 1997, which fall within the scope of the act on safety at sea
(lov om sikkerhed til sgs). These provisions are marked with an “S”. In addition, the mentioned chapters
also contain a reproduction of the part of the Convention which solely relates to the act on protection of
the marine environment (lov om beskyttelse af havmiljget). The reproduction is marked with an “M” for

! This order contains provisions implementing parts of Council Directive 2009/13/EC of 16 February 2009 im-

plementing the Agreement concluded by the European Community Shipowners’ Associations (ECSA) and the
European Transport Workers’ Federation (ETF) on the Maritime Labour Convention, 2006, and amending
Directive 1999/63/EC, Official Journal 2009, L 124, p. 30.

As regards the EU member States, the principles have also been established by directive 2009/21/EC of the
European Parliament and of the Council of 23 April 2009 on compliance with flag State requirements, as
amended.



each rule. These provisions are only included for informative purposes. The regulations which implement
these parts of the Convention into Danish legislation are issued by the Minister for the Environment within
the framework of the act on protection of the marine environment (lov om beskyttelse af havmiljget). Some
of the regulations in the Convention regard matters which fall under the act on safety at sea (lov om
sikkerhed til sgs) as well as the act on protection of the marine environment (lov om beskyttelse af
havmiljget). Regulations in the chapters mentioned implementing regulations of the Convention within the
scope of the act on safety at sea (lov om sikkerhed til sgs) are marked with “S/M”.

Subsection 7. Danish regulations supplementing or extending the provisions of the SOLAS, ILLC 66
and MARPOL Conventions as well as Danish provisions especially aimed at small cargo ships and recrea-
tional craft are in italics.

Section 3. The shipowner shall ensure that the crew is familiar with the parts of this regulation that
are of importance to their performance of their work on board.

Penalties, measures and entry into force, etc.

Section 4. Contraventions of this regulation shall be punished with a fine or imprisonment of up to
one year.

Subsection 2. The penalty may increase to imprisonment for up to 2 years, if
1)  the contravention has caused harm to life or health or led to the risk thereof, also if it gives rise to a

marine accident or operation contrary to good seamanship,

2) a prohibition or enforcement notification has previously been issued regarding the same or
equivalent circumstances, or

3) the contravention resulted in, or was intended to result in, financial gain for the party concerned or
for others.

Subsection 3. If the profits gained through the contravention are not confiscated, particular considera-
tion shall be given to the size of the financial gain or intended financial gain when meting out any fine, in-
cluding any supplementary fine.

Subsection 4. Criminal liability may be incurred by companies, etc. (legal entities) in accordance with
the provisions of part 5 of the penal code (straffeloven).

Section 5. If the circumstance is covered by the decree on the entry into force for Greenland of the
act on safety at sea, measures may be prescribed pursuant to the criminal code for Greenland.

Subsection 2. The circumstances referred to in section 4(2) shall be regarded as aggravating circum-
stances.

Subsection 3. If the profits gained through the contravention are not confiscated, cf. section 120(1) of
the penal code, particular consideration shall be given to the size of the financial gain or intended financial
gain when meting out the fine, including supplementary fines.

Subsection 4. If a contravention is committed by companies, etc. (legal entities), liability to pay a fine
may be incurred by the legal entity as such. If the contravention is committed by the State, the Government
of Greenland, a municipality, an inter-municipal enterprise covered under section 64 of the Landsting Act on
municipal councils and local authorities, etc. or a local authority, the relevant public authority as such shall
be liable to punishment by fine.



Subsection 5. If the relevant party is not resident in Greenland, or his connection to Greenland society
is otherwise so remote that the prerequisites for the application of the measures do not exist, proceedings
may be instigated or the case sent for trial in Denmark.

Section 6. This regulation shall enter into force on 1 January 2017, cf. however subsections 2 and 3.

Subsection 2. The structural requirements in the annex entitled “Appendix 1” shall enter into force
on 1 September 2017.

Subsection 3. The structural requirements of the previous provisions shall continue to apply to exist-
ing ships, unless otherwise provided in this order.

Subsection 4. Certificates with associated declarations of compliance, part 1 and part 2, issued before 1
January 2017 with a view to complying with the provisions stipulated in chapter XV, regulation 5, shall
remain valid until the expiry of the deadline for renewal surveys.

Danish Maritime Authority, 8 December 2016
Martin John / Steen Mgller Nielsen



Introduction

Notices from the Danish Maritime Authority consist of a short order and a number of annexes in the form of
chapters. The order contains the statutory basis, the application, the penalty and entry into force clauses and a
list of the most recent revisions of each individual chapter. Together the annexes and the annex parts form a
consolidated version of Notice B from the Danish Maritime Authority which reflects the regulations in force
on the entry into force date.

Bl

Bll-1
BIl-1
Bl1l-1
Bl1l-1
Bll-1
B Il-1
Bl1l-1
B Il-1
B Il-2
B Il-2
B Il-2
B Il-2

General provisions.

Construction — structure, subdivision and stability, machinery and electrical instal-
lations. General provisions and construction.

Construction — structure, subdivision and stability, machinery and electrical instal-
lations. Subdivision and stability.

Construction — structure, subdivision and stability, machinery and electrical instal-
lations. Machinery.

Construction — structure, subdivision and stability, machinery and electrical installa-
tions. Electrical installations.

Construction — structure, subdivision and stability, machinery and electrical installa-
tions. Additional requirements concerning periodically unattended machinery spaces.

Construction — structure, subdivision and stability, machinery and electrical installa-
tions. Alternative design and alternative arrangements.

Construction — structure, subdivision and stability, machinery and electrical installa-
tions. Ships using low-flashpoint fuels.

Construction — structure, subdivision and stability, machinery and electrical installa-
tions. Refrigeration systems.

Construction — Fire protection, fire detection and fire extinction. General provisions.

Construction — Fire protection, fire detection and fire extinction. Prevention of fire and
explosion.

Construction — Fire protection, fire detection and fire extinction. Suppression of fire.

Construction — Fire protection, fire detection and fire extinction. Escape.



B 1l-2
B Il-2
B Il-2
B IlI-2
B Il-2
B 1l-2
B I1I-3
B 1l-4
B 1l-4
B 1l-4
B II-5
B I1-5
B II-5
B II-5
B 1I-5
B II-5
B 1I-5
B II-5
B Il
B Il

N(1)

N(2)

N(3)

A(l-1)
A(l-11)
A(l-11)
A(I-IV)
A(ll)
A(II)
N

A

B

Construction — Fire protection, fire detection and fire extinction. Operational require-
ments.

Construction — Fire protection, fire detection and fire extinction. Alternative design
and arrangements.

Construction — Fire protection, fire detection and fire extinction. Special requirements.

Construction — Fire protection, fire detection and fire extinction. CO, fire extinguish-
ing systems.

Deleted.

Construction — Fire protection, fire detection and fire extinction. Periodic surveys etc.
of fire extinguishers.

Accommodation, etc.

Working spaces and workstations — arrangement and equipment.
Central systems for welding with acetylene and oxygen.

Installation and use of equipment for arc welding and allied processes.
The Load Line Convention, 1966, as amended by the Protocol of 1988.
The Load Line Convention, 1966, as amended by the Protocol of 1988.
The Load Line Convention, 1966, as amended by the Protocol of 1988.
The Load Line Convention, 1966, as amended by the Protocol of 1988.
The Load Line Convention, 1966, as amended by the Protocol of 1988.
The Load Line Convention, 1966, as amended by the Protocol of 1988.
The Load Line Convention, 1966, as amended by the Protocol of 1988.
Load lines.

Life-saving appliances and arrangements. General.

Life-saving appliances and arrangements. Requirements for ships and life-saving
appliances.



B Il C
B IV
BV

B VI

B VIl

B VIl
B IX

B X

B XI-1
B XI-2
B XIl

B Xl
B XIV
B XV
B XV-XX
B XXI
B XXII
B XXIlI
B XXIV
B XXV
B XXVI

B Appendix 1

Alternative design and arrangements.
Radiocommunications GMDSS.

Safety of navigation.

Carriage of cargoes.

Carriage of dangerous goods.

Nuclear ships.

Safe operation of ships.

High-speed craft.

Special measures to enhance maritime safety.
Special measures to enhance maritime security.
Additional safety measures for bulk carriers.
Verification of compliance.

Safety measures for ships operating in polar waters.
Seafarers' working and living conditions.

Reserved

Prevention of oil pollution from ships.

Control of pollution by noxious liquid substances in bulk.
Prevention of pollution by harmful substances carried by sea in packaged form.
Prevention of pollution by sewage from ships.
Prevention of pollution by garbage from ships.
Prevention of air pollution from ships.

Regulations that enter into force on 1 September 2017.



When future amendments are made to individual chapters, a new consolidated version will be issued, which
will be enacted by the issue of a new order.

Unless otherwise specified in each individual chapter, existing ships shall only comply with the structural
requirements in force when the ship was constructed. However, derogations from this may be specified in
regulations issued subsequently.

The order is followed by an overview of the chapters dating from the first issue in 1991. From 1991 to 2008,
the overview refers to previously issued chapter booklets. From 2009, the date of the chapters is made in
relation to the main parts of the chapters.

Amended chapters

Chapter 11-1 — Construction — structure, subdivision and stability, machinery and electrical installa-
tions

The new regulations make it possible to build and convert ships for fuels other than oil with a flashpoint
above 60°C, such as liquefied natural gas (LNG).

Chapter 11-2 — Construction — Fire protection, fire detection and fire extinction
Consequential amendments are made in the chapter in order to be able to use fuels with a flashpoint below
60°C, changed design requirements for the safety venting of tanks in tankers as well as new regulations on
the establishment of intelligent control of the ventilation on car decks on ro-ro ships.

Chapter 111 - Life-saving appliances and arrangements
The provision on approval of muster lists for passengers ships are repealed with a view to checking the
effective of these during periodic surveys of the ship's emergency preparedness.

Chapter XI - Special measures to enhance maritime safety and security
Just as the SOLAS Convention, the chapter has been divided into chapter XI-1, Special measures to enhance
maritime safety, and chapter XI-2, Special measures to enhance maritime security.

Chapter X1V - Safety measures for ships operating in polar waters

This chapter implements the Polar Code for ships operating in polar waters. This is done by laying down a
number of additional requirements for the construction, equipment and operation of the ships concerned in
order to support safe ship operations in these waters. The current national regulations on ice searchlights and
safe navigation around Greenland will be revised as the Polar Code enters into force.

Chapter XV - Seafarers' working and living conditions

Existing text is moved from the previous chapter XIV to a new chapter XV due to the international
implementation of the Polar Code. At the same time, it is clarified that the working and living conditions
stipulated in this chapter do not apply to ships registered in Greenland.



Chapter XXI - Prevention of oil pollution from ships
The provisions on the separation of the bilge and sludge system are clarified and a number of amendments
are incorporated to prevent the discharge of oil in polar areas (the Polar Code).

Chapter XXI1 — Control of pollution by noxious liquid substances in bulk
With a view to implementing the Polar Code, a number of amendments are incorporated to prevent the
discharge of chemicals in polar areas.

Chapter XXIV - Prevention of pollution by sewage from ships

Amendments to ensure the implementation of the Polar Code as regards changed discharge of sewage in
polar areas. In the future, the discharge areas must not only take account of the distance to shore, but also the
distance to ice, and sewage must not be discharged directly on the ice.

Chapter XXV - Prevention of pollution by garbage from ships

Amendments to ensure the implementation of the Polar Code as regards changed discharge of garbage in
polar areas. In the future, the discharge areas must not only take account of the distance to shore, but also the
distance to ice, and sewage must not be discharged directly on the ice. In addition, a prohibition is introduced
against the removal of dead animals into the sea.

Appendix 1
Regulations entering into force on 1 September 2017

This part contains regulations entering into force on 1 September 2017, which will not be incorporated into
the consolidated text until the publication of the next consolidated version of this set of regulations.

Chapter XXIV - Prevention of pollution by sewage from ships

The amendments introduce a prohibition against the discharge of sewage from passenger ships in the Baltic
Sea. New-built passenger ships shall from 1 June 2019 and existing ships shall from 1 June 2021 either
deliver their sewage in port or have an approved sewage treatment plant on board.

Chapter XXVI - Prevention of air pollution by ships
The regulations introduce a requirement to register the engine use on board ships changing between Tier 1l
mode and Tier Il mode, respectively, when Tier Il engines are stopped in order to enter a Tier Il area.



Annexes

Annexes will no longer be included in this issue since they are primarily of relevance to the issuing
authority and the recognised organisation acting on its behalf, respectively.

An overview and reproduction of relevant updated certificates is available from the webpage of the Danish
Maritime Authority.

Notice B from the Danish Maritime Authority
Chapter amendments from 21 October 1991

Date of 21/10-91 | 21/1-93 15/7-93 6/12-93 19/9-94 | 28/11-95 | 29/5-96 | 10/12-96
signature
Bl 7/1-91 15/11-91 3/1-94
BII-1A 7/1-91 3/1-94
B I1-1B1 7/1-91 15/11-91 3/1-94
B I1-1 B2 7/1-91 15/11-91
BIl-1C 7/1-91 3/1-94
Bll-l1DandE | 7/1-91 15/11-91 3/1-94
B I1-1 N(1)
BIl-2 Al 7/1-91 15/11-91 1/8-94 1/1-97
B 11-2 A2 7/1-91 15/11-91 1/8-94
Bll-2B 7/1-91 15/11-91 1/8-94 1/1-97
BIl-2C 7/1-91 15/11-91
BIl-2D 7/1-91 15/11-91 | 15/3-93 1/8-94
B 1l-2 Aand B
BIl-2C
Bll-2Dand E
Bll-2Fand G
B 11-2 N(1)
B 11-2 N(2)
B 11-2 N(3)
B11-3 7/1-91
Bll-4 A
Bll-4B
Bll-4C
B I11-5 Al 3/1-94
B 11-5 A2 3/1-94
B 11-5 A3 3/1-94
BII-5N 7/1-91
BIIIA 7/1-91
BIlIB 7/1-91
B IV GMDS 15/11-91 1/8-94 1/1-96
BV 7/1-91 15/11-91 1/1-96 1/1-97
B VI 7/1-91 7/10-93 1/7-96
B Vil 7/1-91 15/11-91 1/7-96
B VIII 7/1-91
B IX




Date of
signature

21/10-91

21/1-93

15/7-93

6/12-93

19/9-94

28/11-95

29/5-96

10/12-96

B X

1/1-96

B XI-1

B XI-2

B XIlI

B XX (now B
XXIV)

7/1-91

B XX (free)

B XXI1

7/1-91

21/1-93

3/1-94

1/1-96

B XXI2

7/1-91

21/1-93

B XXII

7/1-91

3/1-94

1/1-96

B XXIII

3/1-94

1/1-96

B XXIV (now
B XXV)

7/1-91

15/3-93

1/1-96

5)

Date of
signature

26/6-97

16/6-98

7/5-99

11/12-00

19/7-01

12/12-01

19/4-02

Bl

1/7-98

1/7-99

1/7-01

1/7-02

BII-1A

1/7-97

1/7-98

1/7-99

1/7-01

1/7-02

B 1l1-1B1

1/7-97

1/7-98

1/7-99

1/7-01

B II-1B2

1/7-97

1/7-98

1/7-99

1/7-01

BIllI-1C

1/7-98

1/7-99

1/7-01

Bll-1Dand E

1/7-98

1/7-99

1/7-01

B1_1N(1)

1/7-01

B 1l-2 Al

1/7-98

1/7-99

B I1-2 A2

1/7-98

1/7-99

BlI-2B

1/7-98

1/7-99

BIl-2C

1/7-98

1/7-99

Bl1I-2D

1/7-98

1/7-99

BIlI-2 Aand B

1/7-02

BIl-2C

1/7-02

Bll-2Dand E

1/7-02

BIlI-2Fand G

1/7-02

B 11-2 N(1)

1/7-02

B11-2 N(2)

1/7-02

B 11-2 N(3)

1/7-02

B 11-3

1/7-01

Bll-4 A

1/1-01

Bll-4B

1/7-01

BIl-4C

1/7-02

B 1I-5 Al

1/7-02

B II1-5 A2

1/7-02

B 1I-5 A3

1/7-02

BII-5N

1/7-98

1/7-99

1/7-01

BIIlA

1/7-97

1/7-98

1/7-01
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Date of
signature

26/6-97

16/6-98

7/5-99

11/12-00

19/7-01

12/12-01

19/4-02

B Il B

1/7-97

1/7-98

1/1-01

1/7-01

B IV GMDS

1/7-97

1/1-01

1/7-02

BV

1/7-97

1/7-98

1/7-99

1/1-01

1/7-02

B VI

1/7-97

1/7-98

1/7-01

B VII

1/7-98

1/7-99

1/1-01

B VI

B IX

1/7-97

1/1-01

1/7-02

B X

1/7-01

1/7-02

B XI-1

B XI-2

B XIlI

1/7-99

1/7-01

B XX (now B
XXIV)

1/7-01

B XX (free)

B XXI1

1/7-98

1/7-01

B XXI2

1/7-98

1/7-01

B XXII

1/7-01

B XXIII

1/7-01

1/1-02

1/9-02

B XXIV (now B
XXV)

1/7-97

1/7-01

Date of
signature

20/8-03

7/6-04

1/11-04

1/5-05

7/12-05

15/9-06

12/4-07

14/3-08

Bl

1/9-03

1/5-07

1/4-08

BII-1A

1/9-03

1/11-04

1/1-06

1/10-06

1/5-07

1/4-08

B 1l1-1B1

1/9-03

1/5-07

1/4-08

B II-1B2

1/1-06

1/10-06

1/4-08

B 11-1 B3

1/9-03

1/11-04

6)

BII-1C

1/10-06

1/5-07

1/4-08

Bll-1Dand E

1/1-06

1/5-07

1/4-08

B 11-1 N(1)

1/4-08

BIlI-2 Aand B

1/5-07

1/4-08

Bll-2C

1/5-07

1/4-08

BIlI-2D and E

Bll-2Fand G

1/4-08

B 11-2 N(1)

1/5-07

1/4-08

B11-2 N(2)

1/5-07

B 11-2 N(3)

B II-3

1/9-03

1/11-04

1/5-07

Bll-4 A

1/5-07

Bll-4B

Bll-4C

B 1I-5 Al-1

1/9-03

1/11-04

B I1-5 Al-2

1/11-04
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Date of
signature

20/8-03

7/6-04

1/11-04

1/5-05

7/12-05

15/9-06

12/4-07

14/3-08

B 11-5 Al1-3

1/11-04

1/4-08

B II1-5 A2-1

1/11-04

1/4-08

B 11-5 A2-2

1/11-04

B 1I-5 A3

1/11-04

BII-5N

BIIIA

1/4-08

B Il B

1/11-04

1/1-06

1/5-07

1/4-08

B IV GMDS

1/9-03

1/1-06

BV

1/9-03

1/1-06

1/5-07

B VI

1/9-03

1/5-07

B VII

1/9-03

1/1-06

1/5-07

B VIl

1/9-03

1/5-07

B IX

1/5-07

1/4-08

B X

1/4-08

B XI-1

7/6-04

1/5-07

1/4-08

B XI-2

1/9-03

7/6-04

1/4-08

B XiIl

1/9-03

1/1-06

1/4-08

B XXI1

1/9-03

1/11-04

1/10-06

1/5-07

1/4-08

B XXI2

5)

1/10-06

1/5-07

1/4-08

B XXII

1/10-06

1/5-07

B XXIII

1/5-07

B XXIV

7/6-04

1/5-07

1/4-08

B XXV

1/5-07

B XXVI

1/5-05

1/10-06

1/5-07

Date of entry
into force

1/8-09%)

1/7-10

1/1-11

1/8-11

1/1-12*%)

1/7-12

1/1-13*%)

1/8-13

Bl

1/7-10

BII-1A

1/8-09

1/7-10

1/1-11

1/1-12

B 1l-1B1

1/8-09

1/7-10

B 11-1 B2

B II-1 B3

B 11-1 B4

B 11-1 B5

1/8-09

BII-1C

1/1-11

BII-1D

1/7-10

1/7-12

BII-1E

BII-1F

1/7-10

BII-1N

BII-2A

1/7-10

1/1-11

1/1-12

1/7-12

BlI-2B

1/8-09

1/1-12

BIl-2C

1/8-09

1/7-10

1/7-12

Bl1lI-2D

1/7-10

BII-2E

1/1-11
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Date of entry
into force

1/8-09%)

1/7-10

1/1-11

1/8-11

1/1-12*%)

1/7-12

1/1-13*%)

1/8-13

BIlI-2F

BII-2G

1/8-09

1/7-10

B 11-2 N(1)

1/7-10

1/8-11

B 11-2N(2)

B 11-2 N(3)

B 11-3

1/7-10

1/8-13

Bll-4 A

Bll-4B

BIl-4C

B 1I-5

B 11-5 A(I-)

1/7-10

B 11-5 A(I-1)

B 11-5 A(I-111)

B 11-5 A(I-V)

B 11-5 A(Il)

B 11-5 A(ll)

BII-5N

BIIIA

1/7-10

1/1-13

B Il B

1/8-09

1/7-10

BIlIlIC

1/7-10

B IV GMDS

1/8-09

1/7-10

BV

1/8-09

1/1-11

1/7-12

B VI

1/8-09

1/1-11

B VII

1/1-11

B VI

B IX

1/8-09

1/7-10

1/8-11

1/8-13

B X

B XIA

1/8-09

B XIB

1/8-09

B XIlI

B XI

1/8-13

B XXI

1/8-09

1/7-10

1/8-11

1/8-13

B XXII

1/8-13

B XXIII

1/8-09

1/8-13

B XXIV

1/7-10

1/1-13

1/8-13

B XXV

1/1-13

1/8-13

B XXVI

1/7-10

1/1-11

1/8-11

1/1-13

1/8-13

*) Date of digital promulgation of Notice B from the Danish Maritime Authority.

**)

Found in the Annex entitled “Appendix”

Date of entry
into force

1/1-14%%)

1/7-14

1/1-15%%)

1/7-15

1/1-16

1/3-16

1/7-16

1/1-17

1/9-17

Bl

1/7-14

BII-1A

1/7-14

1/1-17
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Date of entry
into force

1/1-14%%)

1/7-14

1/1-15%%)

1/7-15

1/1-16

1/3-16

1/7-16

1/1-17

1/9-17

B 1l1-1B1

1/1-14

B II-1B2

B 11-1 B3

B 11-1 B4

B 11-1B5

BIllI-1C

1/1-16

BI1I-1D

BII-1E

BII-1F

1/1-17

BII-1G

1/1-17

BII-1N

1/7-14

BII-2A

1/7-14

1/1-16

BlI-2B

1/1-16

1/1-17

BIl-2C

1/7-14

1/1-16

1/7-16

1/1-17

Bl1I-2D

1/1-16

1/1-17

BII-2E

1/7-14

1/1-16

BII-2F

BII-2G

1/7-14

1/1-16

B 11-2 N(1)

1/7-14

B 11-2 N(2)

1/7-14

B 11-2 N(3)

1/7-14

B 11-3

Bll-4 A

Bll-4B

Bll-4C

1/7-14

B 1I-5

1/7-14

1/7-15

1/1-16

B 11-5 A(I-)

B 11-5 A(I-1)

B 11-5 A(I-111)

B 11-5 A(I-1V)

B 11-5 A(ll)

1/1-14

B 11-5 A(IlN)

BII-5N

1/7-14

1/7-15

1/1-16

BIIIA

1/7-15

1/1-16

B Il B

1/1-14

1/7-14

1/1-15

BIlNIC

B IV GMDS

1/7-14

BV

1/1-14

1/7-14

B VI

1/1-14

1/7-16

B VII

1/1-14

B VIl

B IX

1/7-15

B X

1/7-14

B XIA

1/1-14

1/7-16

1/1-17
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Date of entry | 1/1-14**) 1/7-14 1/1-15*%*) | 1/7-15 | 1/1-16 | 1/3-16 | 1/7-16 | 1/1-17 | 1/9-17
into force
B XIB 1/1-17
B XII
B XIII 1/1/16
B X1V 1/1-16 1/1-17
B XV 1/1-16
8)+9)
B XXI 1/7-15 | 1/1-16 | 1/3-16 1/1-17
B XXIlI 1/7-15 | 1/1-16 1/1-17
B XXIII 1/1-14 1/1-16 | 1/3-16
B XXIV 1/1-16 1/1-17 | 1/9-17
B XXV 1/1-16 1/1-17 | 1/9-17
B XXVI 1/7-15 | 1/1-16 | 1/3-16 1/9-17
**)  Found in the Annex entitled *Appendix” |
Discontinued chapters:
Date of BIl-1 BII-1 B-11 N(2) B ll-4 BIICL | BHIC2 B IV B XI

signature AandB EandF
21/10-91 7/1-91 7/1-91 7/1-91
21/1-93
15/7-93
6/12-93 2) 3) 3) 1)
19/9-94
28/11-95
29/5-96
10/12-96
26/6-97
16/6-98 1) 2) 3) 3) 1)
7/5-99
11/12-00
19/7-01 4)
12/12-01
19/4-02
14/3-08 6)
05-2014 7)

Notes to the tables:
1) Chapter B 11-1 E has been incorporated at the end of chapter 11-1 D of 1 July 1998, and chapter B 11-1 F is

discontinued. Chapter B 1V, Radio telegraphy and radio telephony, is discontinued.
2) Chapter B 11-4 on noise has now been replaced by similar provisions in Notice A from the Danish Maritime

Authority.
As of 1 July 1998, the content of chapter 111 has been changed and now it is published as two chapters. Previous

3)

chapters 111 C 1 and C 2, which contained functional requirements for life-saving appliances, have been replaced
by the International Life-Saving Appliances Code (LSA Code), Resolution MSC.48(66), cf. regulation 4 of
chapter I11.

4)

15

Chapter B XI on special measures to enhance maritime security has now been replaced by chapter B XI-1.




5)
6)

7)
8)

9)

In 2003, chapter XX changed into chapter XXIV, and chapter XXIV changed into chapter XXV.

Chapters 11-1 A and B are repealed and re-issued as a consequence of the revision and harmonisation of the
damage stability chapter in accordance with Resolution MSC.216(82).

Chapter 11-2 N(2) is deleted in order to ensure alignment with international regulations.

Chapter XIII, "Sefarers' working and living conditions", is transferred to a new chapter XIV as of 1 January
2016.

Chapter X1V, Provisions on seafarers' working and living conditions, is transferred to a new chapter XV as of 1
January 2017.
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Translation. Only the Danish document has legal validity

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter |
General provisions

Part A — Application, definitions etc.
Regulation 1 — Application

(a)

(b)

(©)
(d)

Unless expressly provided otherwise, the present set of regulations shall apply to passenger ships,
irrespective of size, engaged on international voyages and cargo ships with a length (L) of 15 m and
above or with a scantling number of 100 or above, irrespective of whether they are engaged on do-
mestic or international voyages, cf. however the exemptions in regulation 3.

The classes of ships to which each chapter applies are more precisely defined, and the extent of the
application is shown, in each chapter.

Chapter | shall apply to new and existing ships (cf. the definition in regulation 2(k) and (I)).

If the design or application of a ship deviates from the principles on which the drafting of this set of
regulations is based, or if the number of persons working on board the ship or working on board an
installation serviced by the ship exceeds the crew carrying out the ship’s normal navigation, on-going
maintenance, operation of machinery and mess services, etc. by more than 12 persons, this shall be
taken into account when designing, equipping and operating the ship so that it is ensured that the ship
complies with the provisions of section 2 of the act on safety at sea.

In this connection, the Danish Maritime Authority may make the issuance of a trade permit/permit to
carry passengers conditional upon the ship’s partial or full compliance with the rules applying to pas-
senger ships, for example through certification in accordance with the IMO Code of Safety for Special
Purpose Ships, 2008 (2008 SPS Code).

Regulation 2 — Definitions
For the purpose of the present regulations, unless expressly provided otherwise:

(@)
(b)

(©)
(d)

(€)

“Regulations” means the regulations contained in the annex to the present Convention (SOLAS 74).
“Administration” means the Government of the State whose flag the ship is entitled to fly. In the case
of Danish ships, the Administration is the Danish Maritime Authority unless otherwise provided.
“Approved” means approved by the Administration.”

“International voyage” means a voyage from a country to which the present Convention (SOLAS 74)
applies to a port outside such country, or conversely. Voyages between Denmark and the Faeroe
Islands and between Denmark and Greenland as well as voyages between the Faeroe Islands and
Greenland or between two foreign ports are regarded as international voyages.

A “passenger” is every person other than:

1

The Danish Maritime Authority shall accept calculations and tests that have been carried out by approved testing
bodies, including testing bodies in other EU member States as well as in countries signatory to the EEA
Agreement, which provide appropriate and satisfactory guarantees of the technical, professional and independent
nature of the tests. Equipment that has been deemed to be compliant and is wheelmarked in accordance with
Council Directive 2014/90/EU of 23 July 2014 on marine equipment, as amended, which entered into force on
18 September 2016, and repealing Council Directive 96/98/EC, as amended, which entered into force on 1
January 1999, has been approved. See the order on marine equipment, which transposes Council Directive
2014/90/EU, most recently order no. 422 of 17 September 2016.



()
(9)
(h)
(i)
)
(k)

U]

(m)
(n)
(0)
()
(@)

(r)

()
(t)

(u)

(v)

(i)  the master and the members of the crew or other persons employed or engaged in any capacity
on board a ship on the business of that ship; and

(i)  achild under one year of age.

A “passenger ship” is a ship which carries more than twelve passengers.

A “cargo ship” is any ship which is not a passenger ship or a fishing vessel.

A “tanker” is a cargo ship constructed or adapted for the carriage in bulk of liquid cargoes of an

inflammable nature.

A “fishing vessel” is a vessel used for catching fish, whales, seals, walrus or other living resources of

the sea, or which is subject to Notice E from the Danish Maritime Authority.

A “nuclear ship™ is a ship provided with a nuclear power plant.

“New ship” means a passenger or cargo ship the keel of which is laid or which is at a similar stage of

construction on or after 25 May 1980. For cargo ships of less than 500 gross tonnage, a new ship is a

ship the keel of which is laid on or after 1 January 2002.

“Existing ship means a ship which is not a new ship.

A “mile” is 1,852 m or 6,080 ft.

“Anniversary date” means the day and the month of each year which will correspond to the date of

expiry of the relevant certificate.

“Organisation” means the International Maritime Organization (IMO).

“Parties” means countries which have acceded to SOLAS 74 and the associated Protocol of 1978.

“Classification society” means an organisation recognised by the Danish Maritime Authority in

accordance with the provisions of chapter XI-1, regulation 1.

“Length L1 means the length measured from the foreside of the intersection of the plating with the

topside of the deck at the stem to the after side of the intersection of the plating with the deck at the

stern.

“Scantling number™” is the length L1 multiplied by the maximum breadth B of the ship as stated in the

ship’s tonnage certificate.’

“Gross tonnage” means the gross tonnage (GT) measured in accordance with provisions in force con-

cerning tonnage measurement of ships; in the case of ships with a length of 24 metres and above, in

accordance with the provisions of the International Convention of Tonnage Measurement of Ships,

1969. In the case of ships built before 18 July 1994 which were measured in accordance with tonnage

measurement rules in force before the International Convention on Tonnage Measurement of Ships,

1969, entered into force, and where this tonnage is indicated in the international tonnage certificate

(1969), this gross tonnage shall be used in connection with these provisions. In the case of ships of

less than 24 metres in length which are only measured in accordance with the tonnage measurement

rules (1947) previously in force, the gross registered tonnage (GRT) shall be used.

“Recreational craft” means a vessel which, irrespective of the means of propulsion, is used for sport

or recreational purposes, cf. Notice L from the Danish Maritime Authority on the construction and

equipment, etc. of recreational craft.

“Length (L) shall be taken as 96% of the total length on a waterline at 85% of the least moulded

depth measured from the keel line, or as the length from the foreside of the stem to the axis of the rud-

Refer to the regulation on the recognition and authorisation of organisations carrying out inspections and surveys
of ships in force at any time, most recently order no. 612 of 8 June 2010.
Cf. order no. 845 of 1 December 1998 on the tonnage measurement of small ships.



der stock on that waterline, if that be greater. In ships designed with a rake of keel, the waterline on
which this length is measured shall be parallel to the designed waterline.*

Regulation 3 — Exceptions

(a)

b)

The present regulations (cf. regulation 2 (a)), unless expressly provided otherwise, do not apply to:

(i)  Ships of war and troopships.

(i)  Cargo ships with a length (L) of less than 15 metres and a scantling number of less than 100.

(iii) ~ Ships not propelled by mechanical means.

(iv) Wooden ships of primitive build.

(v)  Pleasure yachts, the keel of which was laid before 1 January 2004, and pleasure yachts with a
hull length of 24 metres or less, the keel of which was laid on or after 1 January 2004, not en-
gaged in trade.

(vi) Fishing vessels.

Except as expressly provided in chapter V, nothing herein shall apply to ships solely navigating the

Great Lakes of North America and the River St Lawrence as far east as a straight line drawn from Cap

des Rosiers to West Point, Anticosti Island and, on the north side of Anticosti Island, the 63rd meri-

dian.

Regulation 4 — Exemptions®

(a)

(b)

(©)

(d)

A ship which is not normally engaged on international voyages but which, in exceptional circum-
stances, is required to undertake a single international voyage may be exempted by the Administration
from any of the requirements of the present regulations provided that it complies with safety require-
ments which are adequate in the opinion of the Administration for the voyage which is to be under-
taken by the ship.

The Administration may exempt any ship which embodies features of a novel kind from any of the
provisions of chapters I1-1, 11-2, I1l and IV of these regulations the application of which might se-
riously impede research into the development of such features and their incorporation in ships engaged
on international voyages. Any such ship shall, however, comply with safety requirements which, in the
opinion of that Administration, are adequate for the service for which it is intended and are such as to
ensure the overall safety of the ship and which are acceptable to the Governments of the States to be
visited by the ship. The Administration which allows any such exemption shall communicate to the
Organization particulars of same and the reasons therefore which the Organization shall circulate to
the Contracting Governments for their information.

In connection with drawing approval and the first survey of ships with a length of less than 24 metres,
the Danish Maritime Authority may, after a concrete assessment, exempt ships from one or more of the
provisions of this set of regulations. The precondition is that the ship complies with similar safety re-
quirements which may, at the discretion of the Administration, suffice for ships of this size and en-
gaged in the service area for which the ship is intended.

The Danish Maritime Authority may exempt individual ships, completely or in part, from undergoing
the surveys that are not laid down in the international conventions applying to Denmark. This is con-
ditional upon it being established that the use of materials, designs, arrangements, methods of work-

5)

Cf. the definition of length in chapter I1-5, Article 2.
Refer to SLS.14/Circ.115, as amended, on the issue of exemption certificates under the 1974 SOLAS
Convention and amendments thereto.



ing or control systems other than those prescribed provides a level of safety that is at least as effective
as if the survey in question was carried out.

Regulation 5 — Equivalents

(a)

(b)

Part B — Surveys and certificates

Where the present regulations require that a particular fitting, material, appliance or apparatus, or type
thereof, shall be fitted or carried in a ship, or that any particular provision shall be made, the Admin-
istration may allow any other fitting, material, appliance or apparatus, or type thereof, to be fitted or
carried, or any other provision to be made in that ship, if it is satisfied by trial thereof or otherwise that
such fitting, material, appliance or apparatus, or type thereof, or provision, is at least as effective as
that required by the present regulations.

Any Administration which so allows, in substitution, a fitting, material, appliance or apparatus, or type
thereof, or provision, shall communicate to the Organization particulars thereof together with a report
on any trials made and the Organization shall circulate such particulars to other Contracting Govern-
ments for the information of their officers.

6) 7)

Regulation 6 — Inspection and surveys

(a)

(b)

(©)

The inspection and survey of ships, so far as regards the enforcement of the provisions of the present
regulations and the granting of exemptions therefrom, shall be carried out by officers of the Admin-
istration. The Administration may, however, entrust the inspections and surveys either to surveyors
nominated for the purpose or to organizations recognized by it.

An Administration nominating surveyors or recognizing organizations to conduct inspections and sur-
veys as set forth in paragraph (2) shall as a minimum empower any nominated surveyor or recognized
organization to:

(i)  require repairs to a ship;

(i) carry out inspections and surveys if requested by the appropriate authorities of a port State.

The Administration shall notify the Organization of the specific responsibilities and conditions of the
authority delegated to nominated surveyors or recognized organizations.

When a nominated surveyor or recognized organization determines that the condition of the ship or its
equipment does not correspond substantially with the particulars of the certificate or is such that the
ship is not fit to proceed to sea without danger to the ship, or persons on board, such surveyor or or-
ganization shall immediately ensure that corrective action is taken and shall in due course notify the
Administration. If such corrective action is not taken the relevant certificate should be withdrawn and
the Administration shall be notified immediately; and, if the ship is in the port of another Party, the
appropriate authorities of the port State shall also be notified immediately. When an officer of the
Administration, a nominated surveyor or a recognized organization has notified the appropriate
authorities of the port State, the Government of the port State concerned shall give such officer, sur-
veyor or organization any necessary assistance to carry out their obligations under this regulation.

6)

7

Refer to "Global and uniform implementation of the harmonized system of survey and certification (HSSC)" and
to the "Revised survey guidelines under the harmonized system of survey and certification" adopted by the
Organization by resolutions A.1053(29) and A.1053(27) respectively.

In addition to the surveys and certificates in this chapter, which refer to the SOLAS 74 Convention, as amended,
this set of regulations also contains requirements concerning surveys and certificates in other chapters,
including chapters 11-3, 11-5, X111, XIV, XXI, XXII, XXIV and XXVI, and in Codes to which the set of regulations
refers.



(d)
(€)

(f)

(@)

When applicable, the Government of the port State concerned shall ensure that the ship shall not sail
until it can proceed to sea, or leave port for the purpose of proceeding to the appropriate repair yard,
without danger to the ship or persons on board.

In every case, the Administration shall fully guarantee the completeness and efficiency of the inspec-
tion and survey, and shall undertake to ensure the necessary arrangements to satisfy this obligation.

(i)  Every ship shall, before being put into service as a new-building, be approved by the Danish
Maritime Authority following a prior survey.

(i)  Every ship shall, before being put into service as a ship purchased from abroad, be approved by
the Danish Maritime Authority following a prior survey. In this connection, the Danish Mari-
time Authority shall also assess whether the ship meets the general requirements in section 2 of
the act. This assessment shall not, however, be carried out for aspects that are covered by Re-
gulation (EC) no. 789/2004 of 21 April 2004 on the transfer of cargo and passenger ships be-
tween registers within the Community.

No passenger ship shall be put into service without the permit for carrying passengers referred to in

regulation 12(a)(i), or outside the area of operation stated in the permit or with more passengers on

board than stated therein.

Ships shall not sail if the validity of a certificate issued by the Danish Maritime Authority, or on its be-

half, has expired, or if a prescribed survey has not been carried out.

Regulation 6-1 — Special surveys and survey intervals

(@)

()

The Danish Maritime Authority may at any time order a ship to undergo an extraordinary survey, and
similarly, under exceptional circumstances, it may set survey intervals which differ from those con-
tained in regulations 8-1, 9-1 and 10-1 of this chapter.

In the case of a ship that has been taken out of service, the Danish Maritime Authority may permit pre-
scribed periodical surveys to be wholly or partly omitted, provided the ship remains out of service.

Regulation 7 — Surveys of passenger ships®

(a)

(b)

A passenger ship shall be subject to the surveys specified below:

(i)  aninitial survey before the ship is put in service;

(i) arenewal survey once every 12 months, except where regulation 14(b), (e), (f) and (g) is applic-
able;

(iii) additional surveys, as occasion arises.

The surveys referred to above shall be carried out as follows:

(i)  the initial survey shall include a complete inspection of the ship's structure, machinery and
equipment, including the outside of the ship's bottom and the inside and outside of the boilers.
This survey shall be such as to ensure that the arrangements, materials and scantlings of the
structure, boilers and other pressure vessels and their appurtenances, main and auxiliary
machinery, electrical installation, radio installations including those used in lifesaving appli-
ances, fire protection, fire safety systems and appliances, life-saving appliances and arrange-
ments, shipborne navigational equipment, nautical publications, means of embarkation for pilots
and other equipment fully comply with the requirements of the present regulations, and of the

8)

Refer to resolution A.794(19), “Surveys and inspections of ro-ro passenger ships” and MSC/Circ. 956,
“Guidelines for unscheduled inspections of ro-ro passenger ships by flag States”.



(©)

(i)

(iif)

(i)

(i)

laws, decrees, orders and regulations promulgated as a result thereof by the Administration for
ships of the service for which it is intended. The survey shall also be such as to ensure that the
workmanship of all parts of the ship and its equipment is in all respects satisfactory, and that the
ship is provided with the lights, shapes, means of making sound signals and distress signals as
required by the provisions of the present regulations and the International Regulations for Pre-
venting Collisions at Sea in force;

the renewal survey shall include an inspection of the structure, boilers and other pressure ves-
sels, machinery and equipment, including the outside of the ship's bottom. The survey shall be
such as to ensure that the ship, as regards the structure, boilers and other pressure vessels and
their appurtenances, main and auxiliary machinery, electrical installation, radio installations in-
cluding those used in life-saving appliances, fire protection, fire safety systems and appliances,
life-saving appliances and arrangements, shipborne navigational equipment, nautical publica-
tions, means of embarkation for pilots and other equipment is in satisfactory condition and is fit
for the service for which it is intended, and that it complies with the requirements of the present
regulations and of the laws, decrees, orders and regulations promulgated as a result thereof by
the Administration. The lights, shapes, means of making sound signals and distress signals car-
ried by the ship shall also be subject to the abovementioned survey for the purpose of ensuring
that they comply with the requirements of the present regulations and of the International Re-
gulations for Preventing Collisions at Sea in force;

an additional survey either general or partial, according to the circumstances, shall be made after
a repair resulting from investigations prescribed in regulation 11, or whenever any important re-
pairs or renewals are made. The survey shall be such as to ensure that the necessary repairs or
renewals have been effectively made, that the material and workmanship of such repairs or re-
newals are in all respects satisfactory, and that the ship complies in all respects with the provi-
sions of the present regulations and of the International Regulations for Preventing Collisions at
Sea in force, and of the laws, decrees, orders and regulations promulgated as a result thereof by
the Administration;

the laws, decrees, orders and regulations referred to in paragraph (b) of this regulation shall be
in all respects such as to ensure that, from the point of view of safety of life, the ship is fit for
the service for which it is intended;

they shall among other things prescribe the requirements to be observed as to the initial and
subsequent hydraulic or other acceptable alternative tests to which the main and auxiliary boil-
ers, connections, steam pipes, high pressure receivers and fuel tanks for internal combustion en-
gines are to be submitted including the test procedures to be followed and the intervals between
two consecutive tests.

Regulation 8 — Surveys of life-saving appliances and other equipment of cargo ships with a gross ton-
nage of 500 and upwards

The life-saving appliances and other equipment of cargo ships of 500 gross tonnage and upwards as
referred to in paragraph (b)(i) shall be subject to the surveys specified below:

(@)

(i)
(i)

an initial survey before the ship is put in service;
a renewal survey at intervals specified by the Administration but not exceeding 5 years, except
where regulation 14(b), (e), (f) and (g) is applicable;



(b)

(©)

(iii)

(iv)
(v)

a periodical survey within three months before or after the second anniversary date or within
three months before or after the third anniversary date of the Cargo Ship Safety Equipment Cer-
tificate which shall take the place of one of the annual surveys specified in paragraph (a)(iv);

an annual survey within 3 months before or after each anniversary date of the Cargo Ship Safety
Equipment Certificate;

an additional survey as prescribed for passenger ships in regulation 7(b)(iii).

The surveys referred to in paragraph (a) shall be carried out as follows:

(i)

(i)

(iii)

the initial survey shall include a complete inspection of the fire safety systems and appliances,
life-saving appliances and arrangements except radio installations, the shipborne navigational
equipment, means of embarkation for pilots and other equipment to which chapters 11-1, 11-2, 111
and V apply to ensure that they comply with the requirements of the present regulations, are in
satisfactory condition and are fit for the service for which the ship is intended. The fire control
plans, nautical publications, lights, shapes, means of making sound signals and distress signals
shall also be subject to the abovementioned survey for the purpose of ensuring that they comply
with the requirements of the present regulations and, where applicable, the International Regu-
lations for Preventing Collisions at Sea in force;”

the renewal and periodical surveys shall include an inspection of the equipment referred to in
paragraph (b)(i) to ensure that it complies with the relevant requirements of the present regula-
tions and the International Regulations for Preventing Collisions at Sea in force, is in satisfac-
tory condition and is fit for the service for which the ship is intended;

the annual survey shall include a general inspection of the equipment referred to in paragraph
(b)(i) to ensure that it has been maintained in accordance with regulation 11(a) and that it re-
mains satisfactory for the service for which the ship is intended.

The periodical and annual surveys referred to in paragraphs (2)(iii) and (a)(iv) shall be endorsed on the
Cargo Ship Safety Equipment Certificate.

Regulation 8-1 — Survey of life-saving appliances and other equipment of cargo ships with a gross ton-
nage of less than 500

Life-saving appliances and other equipment in cargo ships of 250 gross tonnage and upwards, but less
than 500, as referred to in subparagraph (c)(i), shall undergo the following surveys:

(@)

(b)

(©)

()
(i)
(iii)

An initial survey before the ship is put into service.

A renewal survey at intervals not exceeding 5 years.

An intermediate survey after the 2" anniversary date and before the 3" anniversary date of the
Cargo Ship Safety Certificate. (Not less than 24 and not more than 36 months after the initial
survey or last renewal survey).

In cargo ships with a length (L) of 15 m or above or with a scantling number of 100 or above, but with
a gross tonnage below 250, life-saving appliances and other equipment as referred to in subpara-
graph (c)(i) shall be subjected to the following surveys:

(i)
(ii)

An initial survey before the ship is put into service.
A renewal survey at intervals not exceeding 5 years.

The surveys referred to in (a) and (b) shall be carried out as follows:

9)

Refer to the “Record of approved cargo ship safety equipment” (SLS.14/Circ.1).



(d)

(i)  The initial survey shall include a full inspection of fire safety systems and extinguishing appli-
ances, life-saving appliances and arrangements, with the exception of radio installations, ship-
borne navigational equipment, means of embarkation for pilots and other equipment covered by
chapters 11-1, 11-2, 1Il and V to ensure that it complies with the requirements of the present regu-
lations, is in satisfactory condition and fit for the service for which the ship is intended. Fire con-
trol plans, nautical publications, lights, shapes and means of making sound signals and distress
signals shall be subjected to an equivalent survey to that referred to above for the purpose of en-
suring that they comply with the requirements of the present regulations and of the International
Regulations for Preventing Collisions at Sea in force, where applicable.

(i)  Renewal and periodical surveys shall comprise an inspection of the equipment referred to in
subparagraph (c)(i) for the purpose of ensuring that it complies with the requirements of the pre-
sent regulations and of the International Regulations for Preventing Collisions at Sea in force, is
in satisfactory condition and fit for the service for which the ship is intended.*”

The intermediate surveys referred to in paragraph (a)(iii) shall be endorsed on the Cargo Ship Safety

Certificate for cargo ships with less than 500 gross tonnage.

Regulation 9 — Surveys of radio installations of cargo ships of 300 gross tonnage and above

(a)

(b)

(©)

The radio installations, including those used in lifesaving appliances, of cargo ships to which chapters

111 and IV apply shall be subject to the surveys specified below:

(i) aninitial survey before the ship is put in service;

(i)  a renewal survey at intervals specified by the Administration but not exceeding five years, ex-
cept where regulation 14(b), (e), (f) and (g) is applicable;

(iii) a periodical survey within three months before or after each anniversary date of the Cargo Ship
Safety Radio Certificate;

(iv) an additional survey as prescribed for passenger ships in regulation 7(b)(iii).

The surveys referred to in paragraph (a) shall be carried out as follows:

(i)  theinitial survey shall include a complete inspection of the radio installations of cargo ships, in-
cluding those used in life-saving appliances, to ensure that they comply with the requirements of
the present regulations;

(i)  the renewal and periodical surveys shall include an inspection of the radio installations of cargo
ships, including those used in life-saving appliances, to ensure that they comply with the
requirements of the present regulations.

The periodical surveys referred to in paragraph (a)(iii) shall be endorsed on the Cargo Ship Safety

Radio Certificate.

Regulation 9-1 — Surveys of radio installations of cargo ships of less than 300 gross tonnage
The annual surveys referred to in subparagraph (a)(iii) shall not apply to ships engaged solely on domestic
voyages.

(@)

The radio installations, including those used in life-saving appliances, in cargo ships to which chap-
ters Il and 1V apply, shall be subjected to the following surveys:
(i)  Aninitial survey before the ship is put into service.

10)

In the case of cargo ships constructed before 1 January 2002, the rules in force at the time of construction, as amended. For
ships constructed after 1 June 1985 but before 1 January 2002, Notice C from the Danish Ship Inspection Council, as
amended.



(b)

(©)

(i)
(iii)

A renewal survey at intervals not exceeding 5 years.

An annual survey within 3 months before or after each anniversary date of the Cargo Ship
Safety Certificate.

The surveys referred to in (a) shall be carried out as follows:

(i)

(ii)

The initial survey shall include a complete inspection of the cargo ship’s radio installations,
including those used in life-saving appliances, for the purpose of ensuring that they comply with
the requirements of the present regulations;

The renewal and annual surveys shall include an inspection of the cargo ship’s radio installa-
tions, including those used in life-saving appliances, for the purpose of ensuring that they com-
ply with the requirements of the present regulations.

The annual surveys referred to in subparagraph (a)(iii) shall be endorsed on the Cargo Ship Safety
Certificate for cargo ships with less than 500 gross tonnage.

Regulation 10 — Surveys of structure, machinery and equipment of cargo ships with a gross tonnage of
500 and upwards

The structure, machinery and equipment (other than items in respect of which a Cargo Ship Safety
Equipment Certificate and a Cargo Ship Safety Radio Certificate are issued) of a cargo ship as referred
to in paragraph (b)(i) shall be subject to the surveys and inspections specified below:

(@)

(b)

()
(i)
(iii)

(iv)
v)

(vi)

an initial survey including an inspection of the outside of the ship's bottom before the ship is put
in service;™"

a renewal survey at intervals specified by the Administration but not exceeding 5 years, except
where regulation 14(b), (e), (f) and (g) is applicable;

an intermediate survey within three months before or after the second anniversary date or within
three months before or after the third anniversary date of the Cargo Ship Safety Construction
Certificate, which shall take the place of one of the annual surveys specified in paragraph
(@)(iv);

an annual survey within 3 months before or after each anniversary date of the Cargo Ship Safety
Construction Certificate;

a minimum of two inspections of the outside of the ship's bottom during the five-year period of
validity of the Cargo Ship Safety Construction Certificate or the Cargo Ship Safety Certificate,
except where regulation 14(e) or 14(f) is applicable. Where regulation 14(e) or 14(f) is applic-
able, this five-year period may be extended to coincide with the extended period of validity of
the certificate. In all cases the interval between any two such inspections shall not exceed 36
months;

an additional survey as prescribed for passenger ships in regulation 7(b)(iii).

The surveys and inspections referred to in paragraph (2) shall be carried out as follows:

(i)

the initial survey shall include a complete inspection of the structure, machinery and equipment.
This survey shall be such as to ensure that the arrangements, materials, scantlings and
workmanship of the structure, boilers and other pressure vessels, their appurtenances, main and
auxiliary machinery including steering gear and associated control systems, electrical installa-
tion and other equipment comply with the requirements of the present regulations, are in satis-
factory condition and are fit for the service for which the ship is intended and that the required

11)

Refer to the “Circular concerning inspection of the outside of the ship's bottom” (PSLS.2/Circ.5).



(©)

(ii)

(iii)

(iv)

v)

stability information is provided. In the case of tankers such a survey shall also include an in-
spection of the pump-rooms, cargo, bunker and ventilation piping systems and associated safety
devices;

the renewal survey shall include an inspection of the structure, machinery and equipment as re-
ferred to in paragraph (b)(i) to ensure that they comply with the requirements of the present re-
gulations, are in satisfactory condition and are fit for the service for which the ship is intended;
the intermediate survey shall include an inspection of the structure, boilers and other pressure
vessels, machinery and equipment, the steering gear and the associated control systems and
electrical installations to ensure that they remain satisfactory for the service for which the ship is
intended. In the case of tankers, the survey shall also include an inspection of the pump-rooms,
cargo, bunker and ventilation piping systems and associated safety devices and the testing of in-
sulation resistance of electrical installations in dangerous zones;

the annual survey shall include a general inspection of the structure, machinery and equipment
referred to in paragraph (b)(i), to ensure that they have been maintained in accordance with re-
gulation 11(a) and that they remain satisfactory for the service for which the ship is intended:;
the inspection of the outside of the ship's bottom and the survey of related items inspected at the
same time shall be such as to ensure that they remain satisfactory for the service for which the
ship is intended.

The intermediate and annual surveys and the inspections of the outside of the ship's bottom referred to
in paragraphs (a)(iii), (a)(iv) and (a)(v) shall be endorsed on the Cargo Ship Safety Construction Cer-
tificate.

Regulation 10-1 — Surveys of structure, machinery and equipment of cargo ships with less than 500 gross
tonnage
Cargo ships with a length (L) of 15 m or above or with a scantling number of 100 or above, but with a
gross tonnage below 500, shall be subjected to the following surveys and inspections with regard to
structure, machinery and equipment:

(@)

(b)

(i)

(i)
(iii)

An initial survey, before the ship is put into service, including an inspection of the outside of the
ship’s bottom.

A renewal survey at intervals not exceeding 5 years.

A minimum of two inspections of the outside of the ship’s outside bottom during a 5-year period,
with the exception of those cases where regulation 14-1(d) is applicable. Where regulation 14-
1(d) is applicable, the 5-year period may be extended to coincide with the extended period of
validity of the certificate. In no case shall the interval between two such inspections exceed 36
months.

The surveys and inspections referred to in subparagraph (a) shall be carried out as follows:

(i)

The initial survey shall include a complete inspection of the ship’s structure, machinery and
equipment, including the outside of the ship’s bottom. This survey shall be such as to ensure
that the arrangements, material, scantlings and workmanship of the structure, boilers and other
pressure vessels and their appurtenances, main and auxiliary machinery, including steering
gear and associated control systems, electrical installations and other equipment comply with
the requirements of the present regulations, are in satisfactory condition and fit for the service
for which the ship is intended, and that the necessary stability information is provided. Where

10



(©)

tankers are concerned, a survey shall also include an inspection of the pump-rooms, cargo and
bunker-piping systems, vent piping and associated safety devices.

(i)  Renewal surveys shall include inspection of structure, including the outside of the ship's bottom,
machinery and equipment as stated in subparagraph (b)(i) for the purpose of ensuring that they
comply with the requirements of the present regulations'?, are in satisfactory condition and fit
for the service for which the ship is intended.

(iii)  Inspection of the outside of the ship’s bottom and the survey of the associated items that are in-
spected at the same time shall be carried out so as to ensure that they remain adequate for the
service for which the ship is intended. The survey shall also include an inspection of the rudder,
propeller shafting and all sea connections under the deepest operating waterline.

The said inspection of the outside of the ship’s bottom shall be endorsed on the ship’s safety certifi-

cate.

Regulation 11 — Maintenance of conditions after survey

(a)

(b)

()

The condition of the ship and its equipment shall be maintained to conform with the provisions of the
present regulations to ensure that the ship in all respects will remain fit to proceed to sea without
danger to the ship or persons on board.

After any survey of the ship under regulations 7, 8, 9 or 10 has been completed, no change shall be
made in the structural arrangements, machinery, equipment and other items covered by the survey,
without the sanction of the Administration.

Whenever an accident occurs to a ship or a defect is discovered, either of which affects the safety of
the ship or the efficiency or completeness of its life-saving appliances or other equipment, the master
or owner of the ship shall report at the earliest opportunity to the Administration, the nominated sur-
veyor or recognized organization responsible for issuing the relevant certificate, who shall cause in-
vestigations to be initiated to determine whether a survey, as required by regulations 7, 8, 9 or 10, is
necessary. If the ship is in a port of another Contracting Government, the master or owner shall also
report immediately to the appropriate authorities of the port State and the nominated surveyor or re-
cognized organization shall ascertain that such a report has been made.

Regulation 12 — Issue or endorsement of certificates™
Except for subparagraph (a)(iv), which applies to cargo ships with a gross tonnage of 300 and above, this
regulation shall not apply to cargo ships with a gross tonnage of less than 500.

(a)

(i) A certificate called a Passenger Ship Safety Certificate shall be issued after an initial or renewal
survey to a passenger ship which complies with the relevant requirements of chapters I1-1, 11-2,
I, IV and V and any other relevant requirements of the present regulations;
After the said survey of a passenger ship, a further permit to carry passengers shall be issued.
The permit shall contain information about the conditions of the ship’s operation, including as a
minimum the ship’s area of operation and the maximum permitted number of passengers The

12)

13)

In the case of cargo ships constructed before 1 January 2002, the rules in force at the time of construction, as
amended. For ships constructed after 1 June 1985 but before 1 January 2002, Notice C from the Danish Ship
Inspection Council, as amended.

Refer to resolution A.791(19) on “Application of the International Convention on Tonnage Measurement of
Ships, 1969, to existing ships”.
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(b)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

permit shall be issued in duplicate, one copy of which shall be placed in a location on board
where passengers can easily see it. The other copy shall be kept with the ship’s annexed file.

a certificate called a Cargo Ship Safety Construction Certificate shall be issued after an initial or
renewal survey to a cargo ship which complies with the relevant requirements of chapters 11-1
and 11-2 (other than those relating to fire safety systems and appliances and fire control plans)
and any other relevant requirements of the present regulations;

After an initial survey of a cargo ship, a further permit shall be issued for the ship to enter into
service. The trading permit shall state the area in which the ship may operate and the terms on
which the ship may be used. Furthermore, the maximum number of persons that the ship may
carry with the life-saving appliances on board shall be stated.

a certificate called a Cargo Ship Safety Equipment Certificate ™ shall be issued after an initial or
renewal survey to a cargo ship which complies with the relevant requirements of chapters I1-1,
11-2, 111 and V and any other relevant requirements of the present regulations;

a certificate called a Cargo Ship Safety Radio Certificate shall be issued after an initial or re-
newal survey to a cargo ship which complies with the relevant requirements of chapter 1V and
any other relevant requirements of the present regulations;

14)

(1) a certificate called a Cargo Ship Safety Certificate may be issued after an initial or re-
newal survey to a cargo ship which complies with the relevant requirements of chapters
11-1, 11-2, 111, 1V and V and any other relevant requirements of the present regulations, as
an alternative to the certificates referred to in paragraph (a)(ii), (a)(iii) and (a)(iv);

(2)  whenever in this chapter reference is made to a Cargo Ship Safety Construction Certifi-
cate, Cargo Ship Safety Equipment Certificate or Cargo Ship Safety Radio Certificate, it
shall apply to a Cargo Ship Safety Certificate, if it is used as an alternative to these cer-
tificates.

the Passenger Ship Safety Certificate, the Cargo Ship Safety Equipment Certificate, the Cargo

Ship Safety Radio Certificate and the Cargo Ship Safety Certificate, referred to in subpara-

graphs (i), (iii), (iv) and (v), shall be supplemented by a Record of Equipment;

when an exemption is granted to a ship under and in accordance with the provisions of the pre-

sent regulations, a certificate called an Exemption Certificate shall be issued in addition to the

certificates prescribed in this paragraph;

the certificates referred to in this regulation shall be issued or endorsed either by the Ad-

ministration or by any person or organization authorized by it. In every case, that Administra-

tion assumes full responsibility for the certificates.

A Contracting Government shall not issue certificates under, and in accordance with, the provisions of
the International Convention for the Safety of Life at Sea, 1960, 1948 or 1929, after the date on which
acceptance of the present Convention by the Government takes effect.

Regulation 12-1 — Issue of certificates for cargo ships with a gross tonnage of less than 500
After an initial survey of a cargo ship, a permit shall be issued for the ship to enter into service. The
trading permit shall state the area in which the ship may operate and the terms on which the ship may

(i)

14)

Refer to the “Circular concerning issue of supplements and attachments” (PSLS.2/Circ.1).
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be used. Furthermore, the maximum number of persons that the ship may carry with the life-saving
appliances on board shall be stated.

(i) A national certificate called a National Cargo Ship Safety Certificate shall be issued after an initial
survey or renewal survey to a cargo ship which complies with the requirements of chapters I1-1, I1-2,
I11, IV and V and any other relevant requirements of the present regulations. For existing cargo ships
constructed before 1 January 2002 that comply with the regulations*® and requirements pertaining to
the ship in force, a Cargo Ship Safety Certificate shall be issued after a renewal survey. On cargo
ships with a gross tonnage of 300 and above, the relevant requirements for radio installations shall be
covered by the Cargo Ship Safety Radio Certificate referred to in regulation 12 (iv). On cargo ships
classified by a classification society, the relevant requirements for hull structure, strength, anchor
equipment, machinery, boiler plants, equipment and installations to be designated periodically unat-
tended machinery space and electrical installations shall be covered by the classification certificates
for hull and machinery. The Cargo Ship Safety Certificate shall be supplemented by a Record of
Equipment for the Cargo Ship Safety Certificate.

(iii) If a ship has been granted an exemption in accordance with these regulations, this shall be noted on
the Cargo Ship Safety Certificate and in the annexed file required under regulation 22.

(iv) Certificates referred to in this regulation are issued or endorsed by the Administration or by any per-
son or organisation duly authorised by it.

Regulation 13 — Issue or endorsement of certificates by another Government

This regulation shall not apply to certificates issued in accordance with regulation 12-1.

A Contracting Government may, at the request of the Administration, cause a ship to be surveyed and, if
satisfied that the requirements of the present regulations are complied with, shall issue or authorize the issue
of certificates to the ship and, where appropriate, endorse or authorize the endorsement of certificates on the
ship in accordance with the present regulations. Any certificate so issued shall contain a statement to the
effect that it has been issued at the request of the Government of the State the flag of which the ship is en-
titled to fly, and it shall have the same force and receive the same recognition as a certificate issued under
regulation 12.

Regulation 14 — Duration and validity of certificates

This regulation shall not apply to certificates issued in accordance with regulation 12-1.

(@ A Passenger Ship Safety Certificate shall be issued for a period not exceeding 12 months. A Cargo
Ship Safety Construction Certificate, Cargo Ship Safety Equipment Certificate and Cargo Ship Safety
Radio Certificate shall be issued for a period specified by the Administration which shall not exceed
five years. An Exemption Certificate shall not be valid for longer than the period of the certificate to
which it refers.

A permit to carry passengers shall be valid for as long as the conditions for the use of the ship remain
unchanged and are complied with. Furthermore, the validity shall be dependent upon compliance with
the survey intervals stipulated in the Passenger Ship Safety Certificate.

19) In the case of cargo ships constructed before 1 January 2002, the rules in force at the time of construction, as

amended. For ships constructed after 1 June 1985 but before 1 January 2002, Notice C from the Danish Ship
Inspection Council, as amended.
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(b)

(©)

(d)

(€)

A trading permit shall be valid for as long as the conditions for the use of the ship remain unchanged
and are complied with. Furthermore, the validity shall be dependent upon compliance with the survey
intervals stipulated in the Cargo Ship Safety Certificate.

(i)  notwithstanding the requirements of paragraph (a), when the renewal survey is completed
within three months before the expiry date of the existing certificate, the new certificate shall be
valid from the date of completion of the renewal survey to:

(1) for a passenger ship, a date not exceeding 12 months from the date of expiry of the exist-
ing certificate;

(2) for a cargo ship, a date not exceeding five years from the date of expiry of the existing
certificate;

(i)  when the renewal survey is completed after the expiry date of the existing certificate, the new
certificate shall be valid from the date of completion of the renewal survey to:

1)  for a passenger ship, a date not exceeding 12 months from the date of expiry of the exist-
ing certificate;

2)  for a cargo ship, a date not exceeding five years from the date of completion of the re-
newal survey;

(ili) when the renewal survey is completed more than three months before the expiry date of the
existing certificate, the new certificate shall be valid from the date of completion of the renewal
survey to:

(1) for a passenger ship, a date not exceeding 12 months from the date of completion of the
renewal survey;

(2) for a cargo ship, a date not exceeding five years from the date of completion of the re-
newal survey.

If a certificate other than a Passenger Ship Safety Certificate is issued for a period of less than five
years, the Administration may extend the validity of the certificate beyond the expiry date to the maxi-
mum period specified in paragraph (a), provided that the surveys referred to in regulations 8, 9 and 10
applicable when a certificate is issued for a period of 5 years are carried out as appropriate.
If a renewal survey has been completed and a new certificate cannot be issued or placed on board the
ship before the expiry date of the existing certificate, the person or organization authorized by the Ad-
ministration may endorse the existing certificate and such a certificate shall be accepted as valid for a
further period which shall not exceed 5 months from the expiry date.
If a ship at the time when a certificate expires is not in a port in which it is to be surveyed, the
Administration may extend the period of validity of the certificate but this extension shall be granted
only for the purpose of allowing the ship to complete its voyage to the port in which it is to be sur-
veyed, and then only in cases where it appears proper and reasonable to do so. No certificate shall be
extended for a period longer than three months, and a ship to which an extension is granted shall not,
on its arrival in the port in which it is to be surveyed, be entitled by virtue of such extension to leave
that port without having a new certificate. When the renewal survey is completed, the new certificate
shall be valid to:

(i)  for a passenger ship, a date not exceeding 12 months from the date of expiry of the existing
certificate before the extension was granted,

(i) ~ for a cargo ship, a date not exceeding 5 years from the date of expiry of the existing certificate
before the extension was granted.

14



(f)

(9)

(h)

(i)

A certificate issued to a ship engaged on short voyages which has not been extended under the fore-
going provisions of this regulation may be extended by the Administration for a period of grace of up
to one month from the date of expiry stated on it. When the renewal survey is completed, the new cer-
tificate shall be valid to:

(i)  for a passenger ship, a date not exceeding 12 months from the date of expiry of the existing
certificate before the extension was granted,

(i)  for a cargo ship, a date not exceeding 5 years from the date of expiry of the existing certificate
before the extension was granted.

In special circumstances, as determined by the Administration, a new certificate need not be dated

from the date of expiry of the existing certificate as required by paragraphs (b)(ii), (e) or (). In these

special circumstances, the new certificate shall be valid to:

(i)  for a passenger ship, a date not exceeding 12 months from the date of completion of the renewal
survey;

(i) ~ for a cargo ship, a date not exceeding five years from the date of completion of the renewal sur-
vey.

If an annual, intermediate or periodical survey is completed before the period specified in the relevant

regulations then:

(i)  the anniversary date shown on the relevant certificate shall be amended by endorsement to a
date which shall not be more than three months later than the date on which the survey was
completed,;

(i)  the subsequent annual, intermediate or periodical survey required by the relevant regulations
shall be completed at the intervals prescribed by these regulations using the new anniversary
date;

(iii)  the expiry date may remain unchanged provided one or more annual, intermediate or periodical
surveys, as appropriate, are carried out so that the maximum intervals between the surveys pre-
scribed by the relevant regulations are not exceeded.

A certificate issued under regulation 12 or 13 shall cease to be valid in any of the following cases:

(i) if the relevant surveys and inspections are not completed within the periods specified under
regulations 7(a), 8(a), 9 (a) and 10(a);

(it)  if the certificate is not endorsed in accordance with the present regulations;

(iii)  upon transfer of the ship to the flag of another State. A new certificate shall only be issued when
the Government issuing the new certificate is fully satisfied that the ship is in compliance with
the requirements of regulation 11(a) and (b). In the case of a transfer between Contracting
Governments, if requested within three months after the transfer has taken place, the Govern-
ment of the State whose flag the ship was formerly entitled to fly shall, as soon as possible,
transmit to the Administration copies of the certificates carried by the ship before a transfer and,
if available, copies of the relevant survey reports.

Regulation 14-1 — Duration and validity of certificates in cargo ships with a gross tonnage of less than

500

This regulation shall apply to certificates issued in accordance with regulation 12-1 only.

(@)

A trading permit shall be valid for as long as the conditions for the use of the ship remain unchanged
and are complied with. Furthermore, the validity shall be dependent upon compliance with the survey
intervals stipulated in the National Cargo Ship Safety Certificate.
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(b) A National Cargo Ship Safety Certificate shall be issued for a period not exceeding 5 years.
(©

(i)  When a renewal survey has been carried out within 3 months before the expiry date of the exist-
ing certificate, the new certificate shall be valid from the day on which the renewal survey was
completed and for not more than 5 years from the expiry date of the existing certificate.

(i) When a renewal survey has been carried out after the expiry date of the existing certificate, the
new certificate shall be valid from the day on which the renewal survey was completed and for
not more than 5 years from the expiry date of the existing certificate.

(iii) When a renewal survey is carried out more than 3 months before the expiry date of the existing
certificate, the new certificate shall be valid for not more than 5 years from the day on which
the renewal survey was completed.

(d) The Danish Maritime Authority may extend the validity of the certificate beyond the date of expiry in

accordance with the provisions of regulation 14(c) to (h).

(e)  Acertificate issued pursuant to regulation 12-1 shall cease to be valid in any of the following cases:

(i) if the relevant surveys and inspections are not carried out within the periods specified under
regulations 8-1(a) and (b), 9-1(a), and 10-1(a);

(i) upon transfer of the ship to the flag of another State.

Regulation 15 — Forms of certificates and records of equipment

This regulation shall not apply to certificates issued in accordance with regulation 12-1.

The certificates and records of equipment shall be drawn up in the form corresponding to the models given in
the appendix™® to the present Convention (SOLAS 74). If the language used is neither English nor French, the
text shall include a translation into one of these languages.”

Regulation 15-1 — Form of certificates and records of equipment for cargo ships with a gross tonnage of
less than 500

This regulation shall apply to certificates issued in accordance with regulation 12-1.

A national cargo ship safety certificate and the associated record of equipment shall be issued in a form
corresponding to the updated version available from the webpage of the Danish Maritime Authority. The
certificates shall be drawn up in English and may be provided with a Danish subtext.

Regulation 16 — Availability of certificates
The certificates issued under regulations 12 and 13 and regulation 12-1 shall be readily available on board
for examination at all times.

Regulation 17 — Acceptance of certificates

This regulation shall not apply to certificates issued in accordance with regulation 12-1.

Certificates issued under the authority of a Contracting Government shall be accepted by the other Contract-
ing Governments for all purposes covered by the present Convention (SOLAS 74). They shall be regarded by
the other Contracting Governments as having the same force as certificates issued by them.

16) The Danish certificates are not included as appendices to the order, but updated versions are available from the

webpage of the Danish Maritime Authority.

1) Refer to resolution A.561(14) on “Translation of the text of certificates”.
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Regulation 18 — Qualification of certificates

(a)

(b)

If in the course of a particular voyage a ship has on board a number of persons less than the total
number stated in the Passenger Ship Safety Certificate and is in consequence, in accordance with the
provisions of the present regulations, free to carry a smaller number of lifeboats and other life-saving
appliances than that stated in the certificate, an annex may be issued by the Government, person or or-
ganization referred to in regulation 12 or 13 of this chapter.

This annex shall state that in the circumstances there is no infringement of the provisions of the pre-
sent regulations. It shall be annexed to the certificate and shall be substituted for it in so far as the life-
saving appliances are concerned. It shall be valid only for the particular voyage for which it is issued.

Regulation 19 — Control*®

(a)

(b)

(©)

(d)

(€)

(f)

Every ship when in a port of another Contracting Government is subject to control by officers duly
authorized by such Government in so far as this control is directed towards verifying that the certifi-
cates issued under regulation 12 or regulation 13 are valid.

Such certificates, if valid, shall be accepted unless there are clear grounds for believing that the condi-
tion of the ship or of its equipment does not correspond substantially with the particulars of any of the
certificates or that the ship and its equipment are not in compliance with the provisions of regulations
11(a) and (b).

In the circumstances given in paragraph (b) or where a certificate has expired or ceased to be valid, the
officer carrying out the control shall take steps to ensure that the ship shall not sail until it can proceed
to sea or leave the port for the purpose of proceeding to the appropriate repair yard without danger to
the ship or persons on board.

In the event of this control giving rise to an intervention of any kind, the officer carrying out the con-
trol shall forthwith inform, in writing, the Consul or, in his absence, the nearest diplomatic representa-
tive of the State whose flag the ship is entitled to fly of all the circumstances in which intervention was
deemed necessary. In addition, nominated surveyors or recognized organizations responsible for the
issue of the certificates shall also be notified. The facts concerning the intervention shall be reported to
the Organization.

The port State authority concerned shall notify all relevant information about the ship to the authorities
of the next port of call, in addition to parties mentioned in paragraph (d), if it is unable to take action
as specified in paragraphs (c) and (d) or if the ship has been allowed to proceed to the next port of call.
When exercising control under this regulation all possible efforts shall be made to avoid a ship being
unduly detained or delayed. If a ship is thereby unduly detained or delayed it shall be entitled to com-
pensation for any loss or damage suffered.

Regulation 20 — Privileges
The privileges of the present Convention (SOLAS 74) may not be claimed in favour of any ship unless it
holds appropriate valid certificates.

18)

Refer to the “Procedures for port State control”, adopted by the Organization by resolution A.1052(27), as
amended by resolution A.882(21).
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Part C — Casualties
Regulation 21 — Casualties

(@)

(b)

Each Administration undertakes to conduct an investigation of any casualty occurring to any of its
ships subject to the provisions of the present Convention (SOLAS 74) when it judges that such an in-
vestigation may assist in determining what changes in the present regulations might be desirable.
Each Contracting Government undertakes to supply the Organization with pertinent information
concerning the findings of such investigations. No reports or recommendations of the Organization
based upon such information shall disclose the identity or nationality of the ships concerned or in any
manner fix or imply responsibility upon any ship or person.

Part D — Miscellaneous items
Regulation 22 — Annexed file
Any ship covered by these regulations shall be provided with an annexed file. A full annexed file shall be
kept on board until it is attested by the Danish Maritime Authority in the new annexed file that all necessary

information has been transferred from the full annexed file.

20)

Regulation 23 — General safety

Adequate measures shall be taken to safeguard against accidents during normal operation of the ship so that
while working or residing on board or while embarking or disembarking, as far as possible, no one is put at
risk of coming to harm, except as a result of a lack of due care and attention.

19)

20)

Refer to the following resolution adopted by the Organization:

Resolution A.849(20): “Code for the investigation of marine casualties and incidents”, as amended by resolution
A.884.(21),

Refer also to:

MSC/Circ.953-MEPC/Circ.372: “Reports on marine casualties and incidents. Revised harmonizing reporting
procedures — Reports required under SOLAS regulation 1/21 and MARPOL 73/78 articles 8 and 12”, and to act
no. 457 of 18 May 2011 on the safety investigations of marine accidents, order no. 585 of 8 June 2011 for
Greenland on the investigation of marine accidents. Furthermore, reference is made to resolution MSC.255(84),
“Adoption of the code of the international standards and recommended practices for a safety investigation into a
marine casualty or marine incident (Casualty Investigation Code)”.

Where digital recording of inspections, tests and drills is used and where the requirement to record such
information in the annexed file in such cases may lead to double recordings, the Danish Maritime Authority will
accept a print of the mentioned recordings provided that such prints are kept in the annexed file.
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Translation. Only the Danish document has legal validity.

Notice from the Danish Maritime Authority B —
The Construction and Equipment, etc. of Ships

Chapter B II-1 A
Construction — Structure, subdivision and stability, machinery and electrical installations

Part A — General
Regulation 1 — Application

11

1.2

1.3

Unless expressly provided otherwise, this chapter shall apply to passenger ships, regardless of size, and
cargo ships with a gross tonnage of 500 or more, the keels of which are laid or which are at a similar stage
of construction on or after 1 January 2009 as well as to cargo ships with a gross tonnage below 500 the
keels of which are laid on or after 1 January 2002.

For the purpose of this chapter, the term “a similar stage of construction” means the stage at which:

1 construction identifiable with a specific ship begins; and

2 assembly of that ship has commenced comprising at least 50 tonnes or one per cent of the estimated
mass of all structural material, whichever is less.

For the purpose of this chapter:

1.3.1 the expression “ships constructed” means ships the keels of which are laid or which are at a similar
stage of construction;

1.3.2 the expression “all ships” means passenger ships, regardless of size, and cargo ships with a gross
tonnage of 500 or more constructed before, on or after 1 January 2009 as well as cargo ships with a
gross tonnage below 500 constructed on or after 1 January 2002;

1.3.3 a cargo ship, whenever built, which is converted to a passenger ship shall be treated as a passenger
ship constructed on the date on which such a conversion commences.

1.3.4 the expression “alterations and modifications of major character” means, in the context of cargo
ship subdivision and stability, any modification to the construction which affects the level of subdi-
vision of that ship. Where a cargo ship is subject to such modification, it shall be demonstrated that
the A/R ratio calculated for the ship after such modification is not less than the A/R before the
modification. However, in these cases where the ship’s A/R ratio before modification is equal to or
greater than unity, it is only necessary that the ship after modification has an A value which is not
less than R, calculated for the modified ship.

Unless expressly provided otherwise, for passenger ships, regardless of size, and cargo ships with a gross

tonnage of 500 or more constructed before 1 January 2009, the Administration shall ensure that the re-

guirements which are applicable under chapter 11-1 of the International Convention for the Safety of Life
at Sea, 1974, as amended by resolutions MSC.1(XLV), MSC.6(48), MSC.11(55), MSC.12(56),

MSC.13(57), MSC.19(58), MSC.26(60), MSC.27(61), Resolution 1 of the 1995 SOLAS Conference,

MSC.47(66), MSC.57(67), MSC.65(68), MSC.69(69), MSC.99(73), MSC.134(76), MSC.151(78) and

MSC.170(79) are complied with.

All ships which undergo repairs, alterations, modifications and outfitting related thereto shall continue to

comply with at least the requirements previously applicable to these ships. Such ships, if constructed be-



fore 1 January 2009, shall, as a rule, comply with the requirements for ships constructed on or after that
date to at least the same extent as they did before undergoing such repairs, alterations, modifications or
outfitting. Repairs, alterations and modifications of a major character and outfitting related thereto shall
meet the requirements for ships constructed on or after 1 January 2009 in so far as the Administration
deems reasonable and practicable.

The Administration of a State may, if it considers that the sheltered nature and conditions of the voyage
are such as to render the application of any specific requirements of this chapter unreasonable or unneces-
sary, exempt from those requirements individual ships or classes of ships entitled to fly the flag of that
State which, in the course of their voyage, do not proceed more than 20 miles from the nearest land.

In the case of passenger ships which are employed in special trades for the carriage of large numbers of
special trade passengers, such as the pilgrim trade, the Administration of the State whose flag such ships
are entitled to fly, if satisfied that it is impracticable to enforce compliance with the requirements of this
chapter, may exempt such ships from those requirements, provided that they comply fully with the provi-
sions of:

5.1. the rules annexed to the Special Trade Passenger Ships Agreement, 1971; and

5.2. the rules annexed to the Protocol on Space Requirements for Special Trade Passenger Ships, 1973.

Regulation 2 — Definitions
For the purpose of this chapter, unless expressly provided otherwise:

1.

N o gk wh
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10.
11.

12.

13.

Subdivision length (Ls) of the ship is the greatest projected moulded length of that part of the ship at or
below deck or decks limiting the vertical extent of flooding with the ship at the deepest subdivision
draught.

Mid-length is the mid-point of the subdivision length of the ship

Aft terminal is the aft limit of the subdivision length.

Forward terminal is the forward limit of the subdivision length.

Length (L) is the length as defined in the International Convention on Load Lines in force.

Freeboard deck is the deck as defined in the International Convention on Load Lines in force.

Forward perpendicular is the forward perpendicular as defined in the International Convention on Load
Lines in force.

Breadth (B) is the greatest moulded breadth of the ship at or below the deepest subdivision draught.
Draught(d) is the vertical distance from the keel-line at mid-length to the waterline in question.

Deepest subdivision draught (ds) is the waterline which corresponds to the summer load line of the ship.
Light service draught (d;) is the service draught corresponding to the lightest anticipated loading and
associated tankage, including, however, such ballast as may be necessary for stability and/or immersion.
Passenger ships should include the full complement of passengers and crew on board.

Partial subdivision draught (d,) is the light service draught plus 60% of the difference between the light
service draught and the deepest subdivision draught.

Trim is the difference between the draught forward and the draught aft, where the draughts are measured
at the forward and aft terminals respectively, disregarding any rake of keel.



14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24,
25.

26.
27.

28.

Permeability (i) of a space is the proportion of the immersed volume of that space which can be occupied

by water.

Machinery spaces are spaces between the watertight boundaries of a space containing the main and auxil-

iary propulsion machinery, including boilers, generators and electric motors primarily intended for propul-

sion. In the case of unusual arrangements, the Administration may define the limits of the machinery

spaces.

Weathertight means that in any sea conditions water will not penetrate into the ship.

Watertight means having scantlings and arrangements capable of preventing the passage of water in any

direction under the head of water likely to occur in intact and damaged conditions. In the damaged condi-

tion, the head of water is to be considered in the worst situation at equilibrium, including intermediate

stages of flooding.

Design pressure means the hydrostatic pressure for which each structure or appliance assumed watertight

in the intact and damage stability calculations is designed to withstand.

Bulkhead deck in a passenger ship means the uppermost deck at any point in the subdivision length (L;) to

which the main bulkheads and the ship’s shell are carried watertight and the lowermost deck from which

passenger and crew evacuation will not be impeded by water in any stage of flooding for damage cases

defined in regulation 8 and in part B-2 of this chapter. The bulkhead deck may be a stepped deck. In a

cargo ship the freeboard deck may be taken as the bulkhead deck.

Deadweight is the difference in tonnes between the displacement of a ship in water of a specific gravity of

1.025 at the draught corresponding to the assigned summer freeboard and the lightweight of the ship.

Lightweight is the displacement of a ship in tonnes without cargo, fuel, lubricating oil, ballast water, fresh

water and feedwater in tanks, consumable stores, and passengers and crew and their effects.

Oil tanker is the oil tanker defined in regulation 1 of Annex I of the Protocol of 1978 relating to the

International Convention for the Prevention of Pollution from ships, 1973.

Ro-ro passenger ship means a passenger ship with ro-ro spaces or special category spaces as defined in

regulation 11-2/3.

Bulk carrier means a bulk carrier as defined in regulation XI1/1.1.

Keel line is a line parallel to the slope of the keel passing amidships through:

25.1. the top of the keel at centreline or line of intersection of the inside of shell plating with the keel if a
bar keel extends below that line, on a ship with a metal shell; or

25.2. in wood and composite ships, the distance is measured from the lower edge of the keel rabbet.
When the form at the lower part of the midship section is of a hollow character, or where thick gar-
boards are fitted, the distance is measured from the point where the line of the flat of the bottom
continued inward intersects the centreline amidships.

Amidship is at the middle of the length (L).

2008 IS Code means the International Code on Intact Stability, 2008, consisting of an introduction, part A

(the provisions of which shall be treated as mandatory) and part B (the provisions of which shall be treated

as recommendatory).

Goal-based Ship Construction Standards for Bulk Carriers and Oil Tankers means the International Goal-

Based Ship Construction Standards for Bulk Carriers and Oil Tankers, adopted by the Maritime Safety



29.

30.

Committee by resolution MSC.287(87), as may be amended by the Organization, provided that such
amendments are adopted, brought into force and take effect in accordance with the provisions of article
VIII of the SOLAS Convention concerning the amendment procedures applicable to the annex other than
chapter | thereof.

"IGF Code" means the International Code of safety for ships using gases or other low-flashpoint fuels as
adopted by the Maritime Safety Committee of the Organization by resolution MSC.391(95), as may be
amended by the Organization, provided that such amendments are adopted, brought into force and take ef-
fect in accordance with the provisions of article VIII of the SOLAS Convention concerning the amend-
ment procedures applicable to the annex other than chapter I.

"Low-flashpoint fuel” means gaseous or liquid fuel having a flashpoint lower than otherwise permitted
under regulation 11-2/4.2.1.1.

Regulation 3 — Definitions relating to parts C, D and E
For the purpose of parts C, D and E, unless expressly provided otherwise:

1.

“Steering gear control system” is the equipment by which orders are transmitted from the navigation

bridge to the steering gear power units. Steering gear control systems comprise transmitters, receivers, hy-

draulic control pumps and their associated motors, motor controllers, piping and cables.

“Main steering gear” is the machinery, rudder actuators, steering gear power units, if any, and ancillary

equipment and the means of applying torque to the rudder stock (e.g. tiller or quadrant) necessary for ef-

fecting movement of the rudder for the purpose of steering the ship under normal service conditions.

“Steering gear power unit” is:

3.1. inthe case of electric steering gear, an electric motor and its associated electrical equipment;

3.2. in the case of electrohydraulic steering gear, an electric motor and its associated electrical equip-
ment and connected pump;

3.3. inthe case of other hydraulic steering gear, a driving engine and connected pump.

“Auxiliary steering gear” is the equipment other than any part of the main steering gear necessary to steer

the ship in the event of failure of the main steering gear but not including the tiller, quadrant or compo-

nents serving the same purpose.

“Normal operational and habitable condition” is a condition under which the ship as a whole, the machin-

ery, services, means and aids ensuring propulsion, ability to steer, safe navigation, fire and flooding safety,

internal and external communications and signals, means of escape, and emergency boat winches, as well

as the designed comfortable conditions of habitability are in working order and functioning normally.

“Emergency condition” is a condition under which any services needed for normal operational and habit-

able conditions are not in working order due to failure of the main source of electrical power.

“Main source of electrical power” is a source intended to supply electrical power to the main switchboard

for distribution to all services necessary for maintaining the ship in normal operational and habitable con-

dition.

“Dead ship condition” is the condition under which the main propulsion plant, boilers and auxiliaries are

not in operation due to the absence of power.

“Main generating station” is the space in which the main source of electrical power is situated.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

“Main switchboard” is a switchboard which is directly supplied by the main source of electrical power and

is intended to distribute electrical energy to the ship's services.

“Emergency switchboard” is a switchboard which in the event of failure of the main electrical power sup-

ply system is directly supplied by the emergency source of electrical power or the transitional source of

emergency power and is intended to distribute electrical energy to the emergency services.

“Emergency source of electrical power” is a source of electrical power, intended to supply the emergency

switchboard in the event of failure of the supply from the main source of electrical power.

“Power actuating system” is the hydraulic equipment provided for supplying power to turn the rudder

stock, comprising a steering gear power unit or units, together with the associated pipes and fittings, and a

rudder actuator. The power actuating systems may share common mechanical components, i.e., tiller,

quadrant and rudder stock, or components serving the same purpose.

“Maximum ahead service speed” is the greatest speed which the ship is designed to maintain in service at

sea at the deepest seagoing draught.

“Maximum astern speed” is the speed which it is estimated the ship can attain at the designed maximum

astern power at the deepest seagoing draught.

“Machinery spaces” are all machinery spaces of category A and all other spaces containing propelling

machinery, boilers, oil fuel units, steam and internal combustion engines, generators and major electrical

machinery, oil filling stations, refrigerating, stabilizing, ventilation and air conditioning machinery, and
similar spaces, and trunks to such spaces.

“Machinery spaces of category A” are those spaces and trunks to such spaces which contain:

17.1. internal combustion machinery used for main propulsion; or

17.2. internal combustion machinery used for purposes other than main propulsion where such machinery
has in the aggregate a total power output of not less than 375 kW; or

17.3. any oil-fired boiler or oil fuel unit.

“Control stations” are those spaces in which the ship's radio or main navigating equipment or the emer-

gency source of power is located or where the fire recording or fire control equipment is centralized.

“Chemical tanker” is a cargo ship constructed or adapted and used for the carriage in bulk of any liquid

product listed in either:

19.1. chapter 17 of the International Code for the Construction and Equipment of Ships Carrying Danger-
ous Chemicals in Bulk adopted by the Maritime Safety Committee by resolution MSC.4(48), here-
inafter referred to as "the International Bulk Chemical Code", as may be amended by the Organiza-
tion; or

19.2. chapter VI of the Code for the Construction and Equipment of Ships Carrying Dangerous Chemi-
cals in Bulk adopted by the Assembly of the Organization by resolution A.212(VI1), hereinafter re-
ferred to as "the Bulk Chemical Code", as has been or may be amended by the Organization;
whichever is applicable.

“Gas carrier” is a cargo ship constructed or adapted and used for the carriage in bulk of any liquefied gas

or other products listed in either:



20.1. chapter 19 of the International Code for the Construction and Equipment of Ships Carrying Lique-
fied Gases in Bulk adopted by the Maritime Safety Committee by resolution MSC.5(48) hereinafter
referred to as "the International Gas Carrier Code", as may be amended by the Organization; or

20.2. chapter XIX of the Code for the Construction and Equipment of Ships Carrying Liquefied Gases in
Bulk adopted by the Organization by resolution A.328(1X), hereinafter referred to as "the Gas Car-
rier Code", as has been or may be amended by the Organization; whichever is applicable.

A-1 - Structure of ships

Regulation 3-1 — Structural, mechanical and electrical requirements for ships

In addition to the requirements contained elsewhere in the present regulations, ships shall be designed, con-
structed and maintained in compliance with the structural, mechanical and electrical requirements of a classifi-
cation society which is recognized by the Administration in accordance with the provisions of regulation XI-1/1,
or with applicable national standards of the Administration which provide an equivalent level of safety.

Regulation 3-2 — Protective coatings of dedicated seawater ballast tanks in all types of ships and double-
side skin spaces of bulk carriers

1.

Paragraphs 2 and 4 of this regulation shall apply to ships of not less than 500 gross tonnage:

1.1. for which the building contract is placed on or after 1 July 2008; or

1.2. in the absence of a building contract, the keels of which are laid or which are at a similar stage of
construction on or after 1 January 2009; or

1.3. the delivery of which is on or after 1 July 2012.

All dedicated seawater ballast tanks arranged in ships and double-side skin spaces arranged in bulk car-

riers of 150 m length and upwards shall be coated during construction in accordance with the Performance

standard for protective coatings for dedicated seawater ballast tanks in all types of ships and double-side

skin spaces of bulk carriers, adopted by the Maritime Safety Committee by resolution MSC.215(82), as

may be amended by the Organization, provided that such amendments are adopted, brought into force and

take effect in accordance with the provisions of article VIII of the present Convention concerning the

amendment procedures applicable to the Annex other than chapter I.

All dedicated seawater ballast tanks arranged in oil tankers and bulk carriers constructed on or after 1 July

1998, for which paragraph 2 is not applicable, shall comply with the requirements of regulation 11-1/3-2

adopted by resolution MSC.47(66).

Maintenance of the protective coating system shall be included in the overall ship’s maintenance scheme.

The effectiveness of the protective coating system shall be verified during the life of a ship by the Ad-

ministration or an organization recognized by the Administration, based on the guidelines developed by

the Organization”.

Regulation 3-3 — Safe access to tanker bows
This regulation shall apply to tankers with a gross tonnage of or above 500.

Refer to “Guidelines for maintenance and repair of protective coatings” (MSC.1/Circ.1330).



For the purpose of this regulation and regulation 3-4, tankers include oil tankers as defined in regulation 2,
chemical tankers as defined in regulation V11/8.2 and gas carriers as defined in regulation V11/11.2.

Every tanker shall be provided with the means to enable the crew to gain safe access to the bow even in
severe weather conditions. Such means of access shall be approved by the Administration based on the
guidelines developed by the Organization.?

Regulation 3-4 — Emergency towing arrangements on tankers
Emergency towing arrangements on tankers

1.

1.1.
1.2.

1.2.1.

1.2.2.

1.3.

Emergency towing arrangements shall be fitted at both ends on board every tanker of not less than
20,000 tonnes deadweight.

For tankers constructed on or after 1 July 2002:

the arrangements shall, at all times, be capable of rapid deployment in the absence of main power
on the ship to be towed and easy connection to the towing ship. At least one of the emergency tow-
ing arrangements shall be pre-rigged ready for rapid deployment; and

emergency towing arrangements at both ends shall be of adequate strength taking into account the
size and deadweight of the ship, and the expected forces during bad weather conditions. The design
and construction and prototype testing of emergency towing arrangements shall be approved by the
Administration, based on the Guidelines developed by the Organization.®

For tankers constructed before 1 July 2002, the design and construction of emergency towing
arrangements shall be approved by the Administration, based on the Guidelines developed by the
Organization.*

Emergency towing procedures on ships

2.1.
2.1.1.
2.1.2.
2.1.3.
2.2.

2.3.

2.3.1.
2.3.2.
2.3.3.
2.3.4.

This paragraph applies to:

all passenger ships, not later than 1 January 2010;

cargo ships constructed on or after 1 January 2010; and

cargo ships constructed before 1 January 2010, not later than 1 January 2012.

Ships shall be provided with a ship-specific emergency towing procedure. Such a procedure shall be
carried aboard the ship for use in emergency situations and shall be based on existing arrangements
and equipment available on board the ship.

The procedure® shall include:

drawings of fore and aft deck showing possible emergency towing arrangements;

inventory of equipment on board that can be used for emergency towing;

means and methods of communication; and

sample procedures to facilitate the preparation for and conducting of emergency towing operations.

Refer to the “Guidelines for safe access to tanker bows” adopted by the Maritime Safety Committee by resolution
MSC.62(67).

Refer to the “Guidelines on emergency towing arrangements for tankers”, adopted by the Maritime Safety
Committee by resolution MSC.35(63) as may be amended.

Refer to the “Guidelines on emergency towing arrangements for tankers” adopted by the Maritime Safety Committee
by resolution MSC.35(63) as may be amended.

Refer to the “Guidelines for owners/operators on preparing emergency towing procedures” (MSC.1/Circ.1255).



Regulation 3-5 — New installation and repairs of materials containing asbestos

1. This regulation shall apply to materials used for the structure, machinery, electrical installations and
equipment covered by the SOLAS Convention.

2. From 1 January 2011, for all ships, new installation of materials which contain asbestos as well as repairs
carried out using materials containing asbestos® shall be prohibited.

Regulation 3-6 — Access to and within spaces in the cargo area of oil tankers and bulk carriers
1.  Application

1.1.

1.2.

Except as provided for in paragraph 1.2, this regulation applies to oil tankers of 500 gross tonnage
and over and bulk carriers, as defined in regulation IX/1, of 20,000 gross tonnage and over, con-
structed on or after 1 January 2005.

Oil tankers of 500 gross tonnage and over constructed on or after 1 October 1994 but before 1 Janu-
ary 2005 shall comply with the provisions of regulation 11-1/12-2 adopted by resolution
MSC.27(61).

2. Means of access to cargo and other spaces

2.1.

2.2.

2.3.

Each space within the cargo area shall be provided with a permanent means of access to enable,
throughout the life of a ship, overall and close-up inspections and thickness measurements of the
ship's structures to be carried out by the Administration, the company, as defined in regulation IX/1,
and the ship's personnel and others as necessary. Such means of access shall comply with the re-
quirements of paragraph 5 and with the “Technical provisions for means of access for inspections”,
adopted by the Maritime Safety Committee by resolution MSC.133(76), as may be amended by the
Organization, provided that such amendments are adopted, brought into force and take effect in ac-
cordance with the provisions of article VIII of the SOLAS Convention concerning the amendment
procedures applicable to the annex other than chapter 1.

Where a permanent means of access may be susceptible to damage during normal cargo loading and
unloading operations or where it is impracticable to fit permanent means of access, the Administra-
tion may allow, in lieu thereof, the provision of movable or portable means of access, as specified in
the Technical provisions, provided that the means of attaching, rigging, suspending or supporting
the portable means of access forms a permanent part of the ship's structure. All portable equipment
shall be capable of being readily erected or deployed by ship's personnel.

The construction and materials of all means of access and their attachment to the ship's structure
shall be to the satisfaction of the Administration. The means of access shall be subject to survey
prior to, or in conjunction with, its use in carrying out surveys in accordance with regulation 1/10.

3. Safe access to cargo holds, cargo tanks, ballast tanks and other spaces

3.1

Safe access’ to cargo holds, cofferdams, ballast tanks, cargo tanks and other spaces in the cargo area
shall be direct from the open deck and such as to ensure their complete inspection. Safe access to

Attention is drawn to European Commission Directive 1999/77/EC of 26 July 1999 on restrictions on the marketing

and use of certain dangerous substances and preparations (asbestos) according to which the exceptions stipulated
have lapsed in the EU member states as well as in countries covered by the EEA Agreement.



3.2.

3.3.

double bottom spaces or to ballast tanks forward of the cargo area may be from a pump-room, deep
cofferdam, pipe tunnel, cargo hold, double hull space or similar compartment not intended for the
carriage of oil or hazardous cargoes.

Tanks, and subdivisions of tanks, having a length of 35 m or more, shall be fitted with at least two
access hatchways and ladders, as far apart as practicable. Tanks less than 35 m in length shall be
served by at least one access hatchway and ladder. When a tank is subdivided by one or more swash
bulkheads or similar obstructions which do not allow ready means of access to the other parts of the
tank, at least two hatchways and ladders shall be fitted.

Each cargo hold shall be provided with at least two means of access as far apart as practicable. In
general, these accesses should be arranged diagonally, for example one access near the forward
bulkhead on the port side, the other one near the aft bulkhead on the starboard side.

Ship Structure Access Manual

4.1.

4.2.

A ship's means of access to carry out overall and close-up inspections and thickness measurements

shall be described in a Ship Structure Access Manual approved by the Administration, an updated

copy of which shall be kept on board. The Ship Structure Access Manual shall include the follow-
ing for each space in the cargo area:

4.1.1. plans showing the means of access to the space, with appropriate technical specifications and
dimensions;

4.1.2. plans showing the means of access within each space to enable an overall inspection to be
carried out, with appropriate technical specifications and dimensions. The plans shall indicate
from where each area in the space can be inspected;

4.1.3. plans showing the means of access within the space to enable close-up inspections to be car-
ried out, with appropriate technical specifications and dimensions. The plans shall indicate
the positions of critical structural areas, whether the means of access is permanent or portable
and from where each area can be inspected;

4.1.4. instructions for inspecting and maintaining the structural strength of all means of access and
means of attachment, taking into account any corrosive atmosphere that may be with the
space;

4.1.5. instructions for safety guidance when rafting is used for close-up inspections and thickness
measurements;

4.1.6. instructions for the rigging and use of any portable means of access in a safe manner;

4.1.7. an inventory of all portable means of access; and

4.1.8. records of periodical inspections and maintenance of the ship's means of access.

For the purpose of this regulation "critical structural areas" are locations which have been identified

from calculations to require monitoring or from the service history of similar or sister ships to be

sensitive to cracking, buckling, deformation or corrosion which would impair the structural integrity
of the ship.

General technical specifications

Refer to the “Recommendations for entering enclosed spaces aboard ships”, adopted by the Organization by
resolution A.1050(27).



5.1. For access through horizontal openings, hatches or manholes, the dimensions shall be sufficient to
allow a person wearing a self-contained air-breathing apparatus and protective equipment to ascend
or descend any ladder without obstruction and also provide a clear opening to facilitate the hoisting
of an injured person from the bottom of the space. The minimum clear opening shall not be less
than 600 mm x 600 mm. When access to a cargo hold is arranged through the cargo hatch, the top
of the ladder shall be placed as close as possible to the hatch coaming. Access hatch coamings hav-
ing a height greater that 900 mm shall also have steps on the outside in conjunction with the ladder.

5.2. For access through vertical openings, or manholes, in swash bulkheads, floors, girders and web
frames providing passage though the length and breadth of the space, the minimum opening shall be
not less than 600 mm x 800 mm at a height of not more than 600 mm from the bottom shell plating
unless gratings or other foot holds are provided.

5.3. For oil tankers of less than 5,000 tonnes deadweight, the Administration may approve, in special
circumstances, smaller dimensions for the openings referred to in paragraphs 5.1 and 5.2, if the
ability to traverse such openings or to remove an injured person can be proved to the satisfaction of
the Administration.

Regulation 3-7 Construction drawings maintained on board and ashore

1.

2.

A set of as-built construction drawings® and other plans showing any subsequent structural alterations
shall be kept on board a ship constructed on or after 1 January 2007.
An additional set of such drawings shall be kept ashore by the Company, as defined in regulation I)X/1.2.

Regulation 3-8 — Towing and mooring equipment

1.

This regulation applies to ships constructed on or after 1 January 2007, but does not apply to emergency
towing arrangements provided in accordance with regulation 3-4.

Ships shall be provided with arrangements, equipment and fittings of sufficient safe working load to en-
able the safe conduct of all towing and mooring operations associated with the normal operation of the
ship.

Arrangements, equipment and fittings provided in accordance with paragraph 2 shall meet the appropriate
requirements of the Administration or an organization recognized by the Administration under regulation
1/6°.

Each fitting or item of equipment provided under this regulation shall be clearly marked with any re-
strictions associated with its safe operation, taking into account the strength of its attachment to the ship’s
structure.

Regulation 3.9 — Means of embarkation on and disembarkation from ships

1.

Ships constructed on or after 1 January 2010 shall be provided with means of embarkation on and
disembarkation from ships for use in port and in port related operations, such as gangways and accommo-

Refer to MSC/Circ.1135 on “As-built construction drawings to be maintained on board the ship and ashore”.
Refer to MSC/Circ. 1175 on “Guidance on shipboard towing and mooring equipment”.
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dation ladders, in accordance with paragraph 2, unless the Administration deems that compliance with a
particular provision is unreasonable or impractical.'®

The means of embarkation and disembarkation required in paragraph 1 shall be constructed and installed
based on the guidelines developed by the Organization.™

For all ships the means of embarkation and disembarkation shall be inspected and maintained? in suitable
condition for their intended purpose, taking into account any restrictions related to safe loading. All wires
used to support the means of embarkation and disembarkation shall be maintained as specified in regula-
tion 111/20.4.

Regulation 3-10 — Goal-based ship construction standards for bulk carriers and oil tankers

1.

This regulation shall apply to oil tankers of 150 m in length and above and to bulk carriers of 150 m in
length and above, constructed with single deck, top-side tanks and hopper side tanks in cargo spaces, ex-
cluding ore carriers and combination carriers:

1.1. for which the building contract is placed on or after 1 July 2016;

1.2. in the absence of a building contract, the keels of which are laid or which are at a similar stage of
construction on or after 1 July 2017; or

1.3. the delivery of which is on or after 1 July 2020.

Ships shall be designed and constructed for a specified design life to be safe and environmentally friendly,

when properly operated and maintained under the specified operating and environmental conditions, in

intact and specified damage conditions, throughout their life.

2.1 *“Safe and environmentally friendly” means the ship shall have adequate strength, integrity and
stability to minimize the risk of loss of the ship or pollution to the marine environment due to
structural failure, including collapse, resulting in flooding or loss of watertight integrity.

2.2 “Environmentally friendly” also includes the ship being constructed of material for environmentally
acceptable recycling.

2.3 “Safety” also includes the ship’s structure, fittings and arrangements providing for safe access,
escape, inspection and proper maintenance and facilitating safe operation.

2.4  “Specified operating and environmental conditions” are defined by the intended operating area for
the ship throughout its life and cover the conditions, including intermediate conditions arising from
cargo and ballast operations in port, waterways and at sea.

2.5 “Specified design life” is the nominal period that the ship is assumed to be exposed to operating
and/or environmental conditions and/or the corrosive environment and is used for selecting appro-

10

11

12

Circumstances where compliance may be deemed unreasonable or impractical may include where the ship:

A has small freeboards and is provided with boarding ramps; or

2 is engaged in voyages between designated ports where appropriate shore accommodation/embarkation ladders
(platforms) are provided.

Refer to the “Guidelines for construction, installation, maintenance and inspection/survey of accommodation ladders

and gangways”, as issued by MSC.1/Circ.1331.

Refer to the “Guidelines for construction, installation, maintenance and inspection/survey of accommodation ladders

and gangways”, as issued by MSC.1/Circ.1331.
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priate ship design parameters. However, the ship’s actual service life may be longer or shorter de-

pending on the actual operating conditions and maintenance of the ship throughout its life cycle.
The requirements of paragraphs 2 to 2.5 shall be achieved through satisfying applicable structural require-
ments of an organization which is recognized by the Administration in accordance with the provisions of
regulation XI-1/1, or national standards of the Administration, conforming to the functional requirements
of the Goal-based Ship Construction Standards for Bulk Carriers and Oil Tankers.
A Ship Construction File with specific information on how the functional requirements of the Goal-based
Ship Construction Standards for Bulk Carriers and Oil Tankers have been applied in the ship design and
construction shall be provided upon delivery of a new ship, and kept on board the ship and/or ashore and
updated as appropriate throughout the ship’s service. The contents of the Ship Construction File shall, at
least, conform to the guidelines developed by the Organization.*®

Regulation 3-11 — Corrosion protection of cargo oil tanks of crude oil tankers

1.

Paragraph 3 shall apply to crude oil tankers,'* as defined in regulation 1 of Annex I to the International
Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating
thereto, of 5,000 tonnes deadweight and above:

1.1. for which the building contract is placed on or after 1 January 2013; or

1.2. in the absence of a building contract, the keels of which are laid or which are at a similar stage of
construction on or after 1 July 2013; or

1.3. the delivery of which is on or after 1 January 2016.

Paragraph 3 shall not apply to combination carriers or chemical tankers as defined in regulation 1 of An-

nexes | and I, respectively, to the International Convention for the Prevention of Pollution from Ships,

1973, as modified by the Protocol of 1978 relating thereto. For the purpose of this regulation, chemical

tankers also include chemical tankers certified to carry oil.

All cargo tanks of crude oil tankers shall be:

3.1. coated during the construction of the ship in accordance with the “Performance standard for protec-
tive coatings for cargo oil tanks of crude oil tankers”, adopted by the Maritime Safety Committee
by resolution MSC.288(87), as may be amended by the Organization, provided that such amend-
ments are adopted, brought into force and take effect in accordance with the provisions of article
VIl of the SOLAS Convention concerning the amendment procedures applicable to the Annex
other than chapter I; or

3.2. protected by alternative means of corrosion protection or utilization of corrosion resistance material
to maintain required structural integrity for 25 years in accordance with the “Performance standard
for alternative means of corrosion protection for cargo oil tanks of crude oil tankers”, adopted by
the Maritime Safety Committee by resolution MSC.289(87), as may be amended by the Organiza-
tion, provided that such amendments are adopted, brought into force and take effect in accordance

13
14

Refer to the “Guidelines for the information to be included in a Ship Construction File” (MSC.1/Circ.1343).
Refer to items 1.11.1 or 1.11.4 of the “Supplement to the International Oil Pollution Prevention Certificate (Form
B)”.
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with the provisions of article V11 of the SOLAS Convention concerning the amendment procedures
applicable to the Annex other than chapter 1.

4.  The Administration may exempt a crude oil tanker from the requirement of paragraph 3 to allow the use of
novel prototype alternatives to the coating system specified in paragraph 3.1, for testing, provided they are
subject to suitable controls, regular assessment and acknowledgement of the need for immediate remedial
action if the system fails or is shown to be failing. Such exemption shall be recorded on an exemption cer-
tificate.

5.  The Administration may exempt a crude oil tanker from the requirements of paragraph 3 if the ship is built
to be engaged solely in the carriage of cargoes and cargo handling operations not causing corrosion.™
Such exemption and conditions for which it is granted shall be recorded on an exemption certificate.

Regulation 3-12 — Protection against noise
This regulation is only included for the sake of completeness since Notice B from the DMA also serves as a
Danish translation of the International Convention for the Safety of Life at Sea.
The regulation of noise in ships is stipulated in Notice A from the DMA, technical regulation on occupational
health in ships, implementing a number of EU directives on the protection of employees, including Council
Directive 89/391/EEC on the introduction of measures to encourage improvements in the safety and health of
workers at work as well as Directive 2003/10/EC of the European Parliament and of the Council on the mini-
mum health and safety requirements regarding the exposure of workers to the risks arising from physical agents
(noise).
The provisions on noise stipulated in Notice A from the DMA, chapter 1ll, are based on the “Code on noise
levels on board ships” (the Noise Code), adopted by the Maritime Safety Committee (MSC) by resolution
MSC.337(91), and the noise limits are identical. However, attention is drawn to the fact that Notice A from the
DMA, chapter |11, covers all ships, including cargo ships irrespective of type, cargo ships with a gross tonnage
below 500, passenger ships engaged on domestic voyages as well as fishing vessels.
In addition, the operational recommendations stipulated in the Noise Code are mandatory in Notice A from the
DMA in order to meet the requirements of the said directives.
1. This regulation shall apply to ships of 1,600 gross tonnage and above:

1 for which the building contract is placed on or after 1 July 2014; or

2 in the absence of a building contract, the keels of which are laid or which are at a similar stage of

construction on or after 1 January 2015; or

.3 the delivery of which is on or after 1 July 2018,

unless the Administration deems that compliance with a particular provision is unreasonable or impracti-

cal.
2. On ships delivered before 1 July 2018 and:

1 contracted for construction before 1 July 2014 and the keels of which are laid or which are at a

similar stage of construction on or after 1 January 2009 but before 1 January 2015; or

B Refer to the “Guidelines on exemptions for crude oil tankers solely engaged in the carriage of cargoes and cargo

handling operations not causing corrosion” (MSC.1/Circ.1421).
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2 in the absence of a building contract, the keels of which are laid or which are at a similar stage of
construction on or after 1 January 2009 but before 1 January 2015.
measures™ shall be taken to reduce machinery noise in machinery spaces to acceptable levels as deter-
mined by the Administration. If this noise cannot be sufficiently reduced the source of excessive noise
shall be suitably insulated or isolated or a refuge from noise shall be provided if the space is required to be
manned. Ear protectors shall be provided for personnel required to enter such spaces, if necessary.
Ships shall be constructed to reduce onboard noise and to protect personnel from the noise in accordance
with the "Code on noise levels on board ships", adopted by the Maritime Safety Committee by resolution
MSC.337(91), as may be amended by the Organization, provided that such amendments are adopted,
brought into force and take effect in accordance with the provisions of Article VIII of the SOLAS Con-
vention concerning the amendment procedures applicable to the annex other than chapter 1. For the pur-
pose of this regulation, although the Code on noise levels on board ships is treated as a mandatory instru-
ment, recommendatory parts as specified in chapter | of the Code shall be treated as non-mandatory, pro-
vided that amendments to such recommendatory parts are adopted by the Maritime Safety Committee in
accordance with its Rules of Procedure.
Notwithstanding the requirements of paragraph 1, this regulation does not apply to types of ships listed in
paragraph 1.3.4 of the Code on noise levels on board ships.
Irrespective of the provisions of paragraphs 1, 2, 3 and 4 of this regulation, all ships shall irrespective of
the date of the year of build be designed to limit noise on board and to protect the personnel against noise
in accordance with Notice A from the DMA, chapter II1.

Regulation 3-13 — Guidelines for the construction and installation of suspended decks with associated safety
devices in passenger ships

11

In passenger ships fitted with suspended decks for the carriage of private cars, the construction and
installation of movable platforms with associated ramps shall be made in accordance with the regulations
used by a classification society and the following provisions.

The suspended end of each ramp shall be provided with an automatic fall arresting system, which shall
protect the ramp in case of wire breaks or failure of the main hydraulic system. Fall arresting systems
may, however, be replaced by a double wire system or any other equivalent arrangement.

A safety factor of 6 shall be used in relation to the breaking load on the components used in the lifting
system.

Automatic emergency stop valves shall be installed in connection with the hydraulic installation for the
operation of ramps and platforms.

The suspended end of each ramp shall be provided with an automatic safety fender, which shall engage as
soon as the ramps are raised above deck. The height of such a safety fender shall be at least 200 mm. The
sides of the ramps and platforms facing away from house sides or the like shall be provided with a safety
fender of a height of at least 200 mm.

Above each end of each ramp, an illuminated warning notice shall be affixed with the following text:
WALKING ON THE RAMP PROHIBITED - REMAIN IN YOUR CAR

16

Refer to the "Code on Noise levels on board ships”, adopted by the Organization by resolution A.468(X11).
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11

12

13

14

(Danish text: FAERDSEL PA RAMPEN FORBUDT — FORBLIV | BILEN)

The sign, which shall be visible to the drivers and passengers of vehicles parked on the ramp, shall be
capable of being switched on and off manually, and be provided with automation to ensure that it is al-
ways switched on when the ramp is being manoeuvred. The sign shall be switched on before embarkation
or disembarkation. The sign shall not be switched off until the ramp has been secured in the horizontal
position.

It shall be possible to secure platforms and ramps in the stowed position, and the ramps in both the
horizontal working position and in the stowed position. Platforms and ramps shall not be permanently
suspended from the lifting system.

The necessary guard rails and guards shall be designed and located according to the regulations. In
principle, the guard rails shall comply with the requirements for guard rails or rails stipulated in the Load
Line Convention. It is not a required that the guard rails be made with vertical posts.

Platforms and ramps shall be test-loaded in the presence of the Danish Maritime Authority or a recog-
nised classification society in accordance with the provisions on the testing and initial inspection of lifting
appliances stipulated in the technical regulation on lifting appliances and loose gear on ships’. Platforms
shall be test-loaded with the loadings stipulated in the technical regulation if one or both edges are sus-
pended from stays or wires. If the platform rests on permanent brackets at both edges, test-loading shall
not be carried out, but the entire load-bearing structure shall be inspected.

Ramps shall be statically test-loaded (supported at the movable end) with the test loadings stipulated in
the technical regulation on lifting appliances and loose gear.

Fall arrest systems shall not be tested with the ramp loaded, but a simulated release of the fall arrest shall
be carried out with the ramp resting on trestles or the like. Where a double wire system has been installed
instead of a fall arrest system, the ramps shall be test-loaded in the horizontal position with the loading
mentioned above.

When ramp and platform lifting devices are being used, a load test shall be carried out of each platform
and ramp during movement from working position to rest position (stowed position), or as close to this as
possible with a test loading of 25% of the platform weight.

When the tests have been completed, the structure shall be thoroughly examined, and if any part of it
shows deformation, cracking or any other damage of significance as far as safety is concerned, the
damage shall be remedied and a new test may be required by order of the Danish Maritime Authority in
each individual case.

Periodic surveys

Periodic surveys shall be carried out in accordance with the provisions of the technical regulation on
lifting appliances and loose gear on ships.

Functional tests and replacements shall be entered in the Register of ship's lifting appliances and loose
gear.

17

Technical Regulation no. 12 of 12 October 200 on lifting appliances and loose gear, etc. on ships issued by the
Danish Maritime Authority.
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Appendix

Revised technical provisions for means of access for inspections™

1.2

1.3

14

Preamble

It has long been recognized that the only way of ensuring that the condition of a ship’s structure is main-
tained to conform with the applicable requirements is for all its components to be surveyed on a regular
basis throughout their operational life. This will ensure that they are free from damage such as cracks,
buckling or deformation due to corrosion, overloading, or contact damage and that thickness diminution is
within established limits. The provision of suitable means of access to the hull structure for the purpose of
carrying out overall and close-up surveys and inspections is essential and such means should be con-
sidered and provided for at the ship design stage.

Ships should be designed and built with due consideration as to how they will be surveyed by flag State
inspectors and classification society surveyors during their in-service life and how the crew will be able to
monitor the condition of the ship. Without adequate access, the structural condition of the ship can deteri-
orate undetected and major structural failure can arise. A comprehensive approach to design and mainte-
nance is required to cover the whole projected life of the ship.

In order to address this issue, the Organization has developed these Technical provisions for means of
access for inspections (hereinafter called the Technical provisions.), intended to facilitate close-up inspec-
tions and thickness measurements of the ship’s structure referred to in SOLAS regulation 11-1/3-6 on ac-
cess to and within spaces in, and forward of, the cargo area of oil tankers and bulk carriers. The Technical
provisions do not apply to the cargo tanks of combined chemical/oil tankers complying with the provi-
sions of the IBC Code.

Permanent means of access which are designed to be integral parts of the structure itself are preferred and
Administrations may allow reasonable deviations to facilitate such designs.

Definitions
For the purpose of these Technical provisions, the following definitions apply in addition to those pro-
vided in the 1974 SOLAS Convention, as amended, and in resolution A.744(18), as amended:

1 “Rung” means the step of a vertical ladder or step on the vertical surface.

2 “Tread” means the step of an inclined ladder or step for the vertical access opening.

3 “Flight of an inclined ladder” means the actual stringer length of an inclined ladder. For vertical
ladders, it is the distance between the platforms.

A4 “Stringer” means:

.1 the frame of a ladder; or
2 the stiffened horizontal plating structure fitted on the side shell, transverse bulkheads and/or
longitudinal bulkheads in the space. For the purpose of ballast tanks of less than 5 m width

18

The text is a copy of MSC Resolution MSC.158(78), ““Adoption of technical provisions for means of access for in-
spections”.
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3.2

3.3

3.4

3.5

forming double side spaces, the horizontal plating structure is credited as a stringer and a
longitudinal permanent means of access, if it provides a continuous passage of 600 mm or
more in width past frames or stiffeners on the side shell or longitudinal bulkhead. Openings
in stringer plating utilized as permanent means of access shall be arranged with guard rails or
grid covers to provide safe passage on the stringer or safe access to each transverse web.
5 “Vertical ladder” means a ladder of which the inclined angle is 70° and over up to 90°. A vertical
ladder shall not be skewed by more than 2°.

.6 “Overhead obstructions” mean the deck or stringer structure including stiffeners above the means of
access.

T “Distance below deck head” means the distance below the plating.

8 “Cross deck” means the transverse area of the main deck which is located inboard and between

hatch coamings.

Technical provisions

Structural members subject to the close-up inspections and thickness measurements of the ship’s structure
referred to in SOLAS regulation 11-1/3-6, except those in double bottom spaces, shall be provided with a
permanent means of access to the extent as specified in table 1 and table 2, as applicable. For oil tankers
and wing ballast tanks of ore carriers, approved alternative methods may be used in combination with the
fitted permanent means of access, provided that the structure allows for its safe and effective use.
Permanent means of access should as far as possible be integral to the structure of the ships, thus ensuring
that they are robust and at the same time contributing to the overall strength of the structure of the ship.
Elevated passageways forming sections of a permanent means of access, where fitted, shall have a mini-
mum clear width of 600 mm, except for going around vertical webs where the minimum clear width may
be reduced to 450 mm, and have guard rails over the open side of their entire length. Sloping structures
providing part of the access shall be of a non-skid construction. Guard rails shall be 1,000 mm in height
and consist of a rail and an intermediate bar 500 mm in height and of substantial construction. Stanchions
shall be not more than 3 m apart.

Access to permanent means of access and vertical openings from the ship’s bottom shall be provided by
means of easily accessible passageways, ladders or treads. Treads shall be provided with lateral support
for the foot. Where the rungs of ladders are fitted against a vertical surface, the distance from the centre of
the rungs to the surface shall be at least 150 mm. Where vertical manholes are fitted higher than 600 mm
above the walking level, access shall be facilitated by means of treads and hand grips with platform land-
ings on both sides.

Permanent inclined ladders shall be inclined at an angle of less than 70°. There shall be no obstructions
within 750 mm of the face of the inclined ladder, except that in way of an opening this clearance may be
reduced to 600 mm. Resting platforms of adequate dimensions shall be provided, normally at a maximum
of 6 m vertical height. Ladders and handrails shall be constructed of steel or equivalent material of ade-
quate strength and stiffness and securely attached to the structure by stays. The method of support and
length of stay shall be such that vibration is reduced to a practical minimum. In cargo holds, ladders shall
be designed and arranged so that cargo handling difficulties are not increased and the risk of damage from
cargo handling gear is minimized.
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3.6

3.7

3.8
3.9

3.10

3.11

3.12

3.13

The width of inclined ladders between stringers shall not be less than 400 mm. The treads shall be equally

spaced at a distance apart, measured vertically, of between 200 mm and 300 mm. When steel is used, the

treads shall be formed of two square bars of not less than 22 mm by 22 mm in section, fitted to form a

horizontal step with the edges pointing upward. The treads shall be carried through the side stringers and

attached thereto by double continuous welding. All inclined ladders shall be provided with handrails of
substantial construction on both sides, fitted at a convenient distance above the treads.

For vertical ladders or spiral ladders, the width and construction should be in accordance with interna-

tional or national standards accepted by the Administration.

No free-standing portable ladder shall be more than 5 m long.

Alternative means of access include, but are not limited to, such devices as:

hydraulic arm fitted with a stable base;

wire lift platform;

staging;

rafting;

robot arm or remotely operated vehicle (ROV);

portable ladders more than 5 m long shall only be utilized if fitted with a mechanical device to se-

cure the upper end of the ladder;

T other means of access, approved by and acceptable to the Administration. Means for safe operation
and rigging of such equipment to and from and within the spaces shall be clearly described in the
Ship Structure Access Manual.

For access through horizontal openings, hatches or manholes, the minimum clear opening shall not be less

than 600 mm x 600 mm. When access to a cargo hold is arranged through the cargo hatch, the top of the

ladder shall be placed as close as possible to the hatch coaming. Access hatch coamings having a height
greater than 900 mm shall also have steps on the outside in conjunction with the ladder.

For access through vertical openings, or manholes, in swash bulkheads, floors, girders and web frames

providing passage through the length and breadth of the space, the minimum opening shall be not less than

600 mm x 800 mm at a height of not more than 600 mm from the passage unless gratings or other foot

holds are provided.

For oil tankers of less than 5,000 tonnes deadweight, the Administration may approve, in special circum-

stances, smaller dimensions for the openings referred to in paragraphs 3.10 and 3.11, if the ability to

traverse such openings or to remove an injured person can be proved to the satisfaction of the Administra-
tion.

For bulk carriers, access ladders to cargo holds and other spaces shall be:

.1 Where the vertical distance between the upper surface of adjacent decks or between deck and the
bottom of the cargo space is not more than 6 m, either a vertical ladder or an inclined ladder.

.2 Where the vertical distance between the upper surface of adjacent decks or between deck and the
bottom of the cargo space is more than 6 m, an inclined ladder or series of inclined ladders at one
end of the cargo hold, except the uppermost 2.5 m of a cargo space measured clear of overhead ob-
structions and the lowest 6 m may have vertical ladders, provided that the vertical extent of the in-
clined ladder or ladders connecting the vertical ladders is not less than 2.5 m. The second means of
access at the other end of the cargo hold may be formed of a series of staggered vertical ladders,

ol wN PP
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which should comprise of one or more ladder linking platforms spaced not more than 6 m apart
vertically and displaced to one side of the ladder. Adjacent sections of ladder should be laterally
offset from each other by at least the width of the ladder. The uppermost entrance section of the
ladder directly exposed to a cargo hold should be vertical for a distance of 2.5 m measured clear of
overhead obstructions and connected to a ladder-linking platform.

.3 Avertical ladder may be used as a means of access to topside tanks, where the vertical distance is 6
m or less between the deck and the longitudinal means of access in the tank or the stringer or the
bottom of the space immediately below the entrance. The uppermost entrance section from deck of
the vertical ladder of the tank should be vertical for a distance of 2.5 m measured clear of overhead
obstructions and comprise a ladder linking platform, unless landing on the longitudinal means of
access, the stringer or the bottom within the vertical distance, displaced to one side of a vertical lad-
der.

A4 Unless allowed in .3 above, an inclined ladder or combination of ladders should be used for access
to a tank or a space where the vertical distance is greater than 6 m between the deck and a stringer
immediately below the entrance, between stringers, or between the deck or a stringer and the bot-
tom of the space immediately below the entrance.

5 In case of .4 above, the uppermost entrance section from deck of the ladder should be vertical for a
distance of 2.5 m clear of overhead obstructions and connected to a landing platform and continued
with an inclined ladder. The flights of inclined ladders should not be more than 9 m in actual length
and the vertical height should not normally be more than 6 m. The lowermost section of the ladders
may be vertical for a distance of not less than 2.5 m.

.6 In double-side skin spaces of less than 2.5 m width, the access to the space may be by means of
vertical ladders that comprise of one or more ladder linking platforms spaced not more than 6 m
apart vertically and displaced to one side of the ladder. Adjacent sections of ladder should be later-
ally offset from each other by at least the width of the ladder.

.7 A spiral ladder is considered acceptable as an alternative for inclined ladders. In this regard, the
uppermost 2.5 m can continue to be comprised of the spiral ladder and need not change over to ver-
tical ladders.

3.14 The uppermost entrance section from deck of the vertical ladder providing access to a tank should be
vertical for a distance of 2.5 m measured clear of overhead obstructions and comprise a ladder linking
platform, displaced to one side of a vertical ladder. The vertical ladder can be between 1.6 m and 3 m be-
low deck structure if it lands on a longitudinal or athwartship permanent means of access fitted within that
range.

Table 1 — Means of access for ballast and cargo tanks of oil tankers
1 Water ballast tanks, except those specified in 2, and cargo oil tanks
Access to the underdeck and vertical structure
1.1  For tanks of which the height is 6 m and over containing internal structures, permanent means of access
shall be provided in accordance with .1 to .6:
.1 continuous athwartship permanent access arranged at each transverse bulkhead on the stiffened sur-
face, at a minimum of 1.6 m to a maximum of 3 m below the deck head:;
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.2 at least one continuous longitudinal permanent means of access at each side of the tank. One of these
accesses shall be at a minimum of 1.6 m to a maximum of 6 m below the deck head and the other
shall be at a minimum of 1.6 m to a maximum of 3 m below the deck head;

.3 access between the arrangements specified in .1 and .2 and from the main deck to either .1 or .2;

4 continuous longitudinal permanent means of access which are integrated in the structural member on
the stiffened surface of a longitudinal bulkhead, in alignment, where possible, with horizontal gird-
ers of transverse bulkheads are to be provided for access to the transverse webs unless permanent
fittings are installed at the uppermost platform for use of alternative means, as defined in paragraph
3.9 of the Technical provisions, for inspection at intermediate heights;

.5 for ships having cross-ties which are 6 m or more above tank bottom, a transverse permanent means
of access on the cross-ties providing inspection of the tie flaring brackets at both sides of the tank,
with access from one of the longitudinal permanent means of access in .4; and

.6 alternative means as defined in paragraph 3.9 of the Technical provisions may be provided for small
ships as an alternative to .4 for cargo oil tanks of which the height is less than 17 m.

1.2  For tanks of which the height is less than 6 m, alternative means as defined in paragraph 3.9 of the Tech-
nical provisions or portable means may be utilized in lieu of the permanent means of access.

Fore peak tanks

1.3  For fore peak tanks with a depth of 6 m or more at the centre line of the collision bulkhead, a suitable
means of access shall be provided for access to critical areas such as the underdeck structure, stringers,
collision bulkhead and side shell structure.

1.3.1 Stringers of less than 6 m in vertical distance from the deck head or a stringer immediately above are
considered to provide suitable access in combination with portable means of access.

1.3.2 In case the vertical distance between the deck head and stringers, stringers or the lowest stringer and the
tank bottom is 6 m or more, alternative means of access as defined in paragraph 3.9 of the Technical pro-
visions shall be provided.

2 Water ballast wing tanks of less than 5 m width forming double side spaces and their bilge hopper
sections

Access to the underdeck and vertical structure

2.1 For double side spaces above the upper knuckle point of the bilge hopper sections, permanent means of

access are to be provided in accordance with .1 to .3:

.1 where the vertical distance between horizontal uppermost stringer and deck head is 6 m or more, one
continuous longitudinal permanent means of access shall be provided for the full length of the tank
with a means to allow passing through transverse webs installed at a minimum of 1.6 m to a maxi-
mum of 3 m below the deck head with a vertical access ladder at each end of the tank;

.2 continuous longitudinal permanent means of access, which are integrated in the structure, at a verti-
cal distance not exceeding 6 m apart; and

.3 plated stringers shall, as far as possible, be in alignment with horizontal girders of transverse bulk-
heads.
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2.2

221

2.2.2

2.3

For bilge hopper sections of which the vertical distance from the tank bottom to the upper knuckle point if
6 m and over, one longitudinal permanent means of access shall be provided for the full length of the tank.
It shall be accessible by vertical permanent means of access at each end of the tank.

The longitudinal continuous permanent means of access may be installed at a minimum 1.6 m to maxi-
mum 3 m from the top of the bilge hopper section. In this case, a platform extending the longitudinal con-
tinuous permanent means of access in way of the webframe may be used to access the identified structural
critical areas.

Alternatively, the continuous longitudinal permanent means of access may be installed at a minimum of
1.2 m below the top of the clear opening of the web ring allowing a use of portable means of access to
reach identified structural critical areas.

Where the vertical distance referred to in 2.2 is less than 6 m, alternative means as defined in paragraph
3.9 of the Technical provisions or portable means of access may be used instead of the permanent means
of access. To facilitate the operation of the alternative means of access, in-line openings in horizontal
stringers shall be provided. The openings shall be of an adequate diameter and shall have suitable protec-
tive railings.

Table 2 — Means of access for bulk carriers®®

1

Cargo holds

Access to underdeck structure

11

1.2

13

14

1.5

Permanent means of access shall be fitted to provide access to the overhead structure at both sides of the
cross deck and in the vicinity of the centreline. Each means of access shall be accessible from the cargo
hold access or directly from the main deck and installed at a minimum of 1.6 m to a maximum of 3 m be-
low the deck.

An athwartship permanent means of access fitted on the transverse bulkhead at a minimum 1.6 m to a
maximum 3 m below the cross-deck head is accepted as equivalent to 1.1.

Access to the permanent means of access to overhead structure of the cross deck may also be via the upper
stool.

Ships having transverse bulkheads with full upper stools with access from the main deck which allows
monitoring of all framing and plates from inside do not require permanent means of access of the cross
deck.

Alternatively, movable means of access may be utilized for access to the overhead structure of the cross
deck if its vertical distance is 17 m or less above the tank top.

Access to vertical structures

1.6

Permanent means of vertical access shall be provided in all cargo holds and built into the structure to allow
for an inspection of a minimum of 25% of the total number of hold frames port and starboard equally dis-
tributed throughout the hold including at each end in way of transverse bulkheads. But in no circumstance
shall this arrangement be less than 3 permanent means of vertical access fitted to each side (fore and aft
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For ore carriers, permanent means of access shall be provided in accordance with the applicable sections of table 1
and table 2.
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1.7

1.8

1.9

1.10

111

2

ends of hold and mid-span). Permanent means of vertical access fitted between two adjacent hold frames is
counted for an access for the inspection of both hold frames. A means of portable access may be used to
gain access over the sloping plating of lower hopper ballast tanks.

In addition, portable or movable means of access shall be utilized for access to the remaining hold frames
up to their upper brackets and transverse bulkheads.

Portable or movable means of access may be utilized for access to hold frames up to their upper bracket in
place of the permanent means required in 1.6. These means of access shall be carried on board the ship and
readily available for use.

The width of vertical ladders for access to hold frames shall be at least 300 mm, measured between string-
ers.

A single vertical ladder over 6 m in length is acceptable for the inspection of the hold side frames in a
single skin construction.

For double-side skin construction no vertical less than 6 m, alternative means as defined in ladders for the
inspection of the cargo hold surfaces are required. Inspection of this structure should be provided from
within the double hull space.

Ballast tanks

Top side tanks

2.1

2.2

2.3

2.4

For each topside tank of which the height is 6 m and over, one longitudinal continuous permanent means
of access shall be provided along the side shell webs and installed at a minimum of 1.6 m to a maximum
of 3 m below deck with a vertical access ladder in the vicinity of each access to that tank.

If no access holes are provided through the transverse webs within 600 mm of the tank base and the web
frame rings have a web height greater than 1 m in way of side shell and sloping plating, then step
rungs/grab rails shall be provided to allow safe access over each transverse web frame ring.

Three permanent means of access, fitted at the end bay and middle bay of each tank, shall be provided
spanning from tank base up to the intersection of the sloping plate with the hatch side girder. The existing
longitudinal structure, if fitted on the sloping plate in the space may be used as part of this means of ac-
cess.

For topside tanks of which the height is less than 6 m, alternative means as defined in paragraph 3.9 of the
Technical provisions or portable means may be utilized in lieu of the permanent means of access.

Bilge hopper tanks

2.5

For each bilge hopper tank of which the height is 6 m and over, one longitudinal continuous permanent
means of access shall be provided along the side shell webs and installed at a minimum of 1.2 m below the
top of the clear opening of the web ring with a vertical access ladder in the vicinity of each access to the
tank.

2.5.1 An access ladder between the longitudinal continuous permanent means of access and the bottom of the

space shall be provided at each end of the tank.

2.5.2 Alternatively, the longitudinal continuous permanent means of access can be located through the upper

web plating above the clear opening of the web ring, at a minimum of 1.6 m below the deck head, when
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2.5.3

2.6

2.7

this arrangement facilitates more suitable inspection of identified structurally critical areas. An enlarged
longitudinal frame can be used for the purpose of the walkway.

For double skin bulk carriers, the longitudinal continuous permanent means of access may be installed
within 6 m from the knuckle point of the bilge, if used in combination with alternative methods to gain ac-
cess to the knuckle point.

If no access holes are provided through the transverse ring webs within 600 mm of the tank base and the
web frame rings have a web height greater than 1 m in way of side shell and sloping plating, then step
rungs/grab rails shall be provided to allow safe access over each transverse web frame ring.

For bilge hopper tanks of which the height is less than 6 m, alternative means as defined in paragraph 3.9
of the Technical provisions or portable means may be utilized in lieu of the permanent means of access.
Such means of access shall be demonstrated that they can be deployed and made readily available in the
areas where needed.

Double-skin side tanks

2.8

Permanent means of access shall be provided in accordance with the applicable sections of table 1.

Fore peak tanks

29

291

2.9.2

For fore peak tanks with a depth of 6 m or more at the centreline of the collision bulkhead, a suitable
means of access shall be provided for access to critical areas such as the underdeck structure, stringers,
collision bulkhead and side shell structure.

Stringers of less than 6 m in vertical distance from the deck head or a stringer immediately above are con-
sidered to provide suitable access in combination with portable means of access.

In case the vertical distance between the deck head and stringers, stringers or the lowest stringer and the
tank bottom is 6 m or more, alternative means of access as defined in paragraph 3.9 of the Technical pro-
visions shall be provided.
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Translation. Only the Danish document has legal validity.

Notice from the Danish Maritime Authority B —
The Construction and Equipment, etc. of Ships

Chapter B 11-1 B, B-1
Construction — Structure, subdivision and stability, machinery and electrical installations

Part B — Subdivision and Stability
Regulation 4 — General

1.

The damage stability requirements in Parts B-1 through B-4 shall apply to cargo ships of 80 m in
length (L) and upwards and to all passenger ships regardless of length but shall exclude those cargo
ships which are shown to comply with subdivision and damage stability regulations in other instru-
ments, etc.”’ developed by the Organization.

The Administration may, for a particular ship or group of ships, accept alternative methodologies if it
is satisfied that at least the same degree of safety as represented by these regulations is achieved. Any
Administration which allows such alternative methodologies shall communicate to the Organization
particulars thereof.

Ships shall be as efficiently subdivided as is possible having regard to the nature of the service for
which they are intended. The degree of subdivision shall vary with the subdivision length (L) of the
ship and with the service, in such manner that the highest degree of subdivision corresponds with the
ships of greatest subdivision length (L), primarily engaged in the carriage of passengers.

Where it is proposed to fit decks, inner skins or longitudinal bulkheads of sufficient tightness to se-
riously restrict the flow of water, the Administration shall be satisfied that proper consideration is
given to beneficial or adverse effects of such structures in the calculations.

Part B-1 — Stability
Regulation 5 - Intact stability®

1.

Every passenger ship regardless of size and every cargo ship having a length (L) of 24 m and upwards,
shall be inclined upon its completion and the elements of its stability determined. In addition to any
other applicable requirements of the present regulations, ships having a length of 24 m and upwards
constructed on or after 1 July 2010 shall as a minimum comply with the requirements of part A of the
2008 IS Code.

20
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Cargo ships shown to comply with the following regulations may be excluded from the application of part B-1:

Annex | to MARPOL 73/78, except OBO ships with type B freeboards are not excluded;

International Bulk Chemical Code;

International Gas Carrier Code;

Guidelines for the design and construction of offshore supply vessels (resolution A.469(XII));

Code of Safety for Special Purpose Ships (resolution A.534(13), as amended);

Damage stability requirements of regulation 27 of the 1988 Load Lines Protocol as applied in compliance

with resolutions A.320(1X) and A.514(13), provided that in the case of cargo ships to which regulation

27(9) applies, main transverse watertight bulkheads, to be considered effective, are spaced according to

paragraph (12)(f) of resolution A.320(1X), except ships intended for the carriage of deck cargo; and

g Damage stability requirements of regulation 27 of the 1988 Load Lines Protocol, except ships intended
for the carriage of deck cargo.

Refer to the “Code of Intact Stability for All Types of Ships covered by IMO Instruments”, as adopted by the

Organization by resolution A.749(18), as amended. For ships built after 1 July 2010, the “International Code of

Intact Stability, 2008”, as adopted by resolution MSC.267(85), shall apply.

ocouhrwih Pk



The Administration may allow the inclining test of an individual cargo ship to be dispensed with pro-
vided basic stability data are available from the inclining test of a sister ship and it is shown to the
satisfaction of the Administration that reliable stability information for the exempted ship can be ob-
tained from such basic data, as required by regulation 5-1. A weight survey shall be carried out upon
completion and the ship shall be inclined whenever in comparison with the data derived from the sister
ship, a deviation from the lightship displacement exceeding 1% for ships of 160 m or more in length
and 2% for ships of 50 m or less in length and as determined by linear interpolation for intermediate
lengths or a deviation from the lightship longitudinal centre of gravity exceeding 0.5% of L is found.
The Administration may also allow the inclining test of an individual ship or class of ships especially
designed for the carriage of liquids or ore in bulk to be dispensed with when reference to existing data
for similar ships clearly indicates that due to the ship’s proportions and arrangements more than suffi-
cient metacentric height will be available in all probable loading conditions.

Where any alterations are made to a ship so as to materially affect the stability information supplied to
the master, amended stability information shall be provided. If necessary the ship shall be re-inclined.
The ship shall be re-inclined if anticipated deviations exceed one of the values specified in paragraph
5.

At periodical intervals not exceeding five years, a lightweight survey shall be carried out on all pas-
senger ships to verify any changes in lightship displacement and longitudinal centre of gravity. The
ship shall be re-inclined whenever, in comparison with the approved stability information, a deviation
from the lightship displacement exceeding 2% or a deviation of the longitudinal centre of gravity ex-
ceeding 1% of L, is found or anticipated.

Every ship shall have scales of draughts marked clearly at the bow and stern. In the case where the
draught marks are not located where they are easily readable, or operational constraints for a particular
trade make it difficult to read the draught marks, then the ship shall also be fitted with a reliable
draught indicating system by which the bow and stern draughts can be determined.

Regulation 5-1 — Stability information to be supplied to the master?

1.

The master shall be supplied with such information satisfactory to the Administration as is necessary

to enable him by rapid and simple processes to obtain accurate guidance as to the stability of the ship

under varying conditions of service. A copy of the stability information shall be furnished to the Ad-
ministration.

The information should include:

2.1. curves or tables of minimum operational metacentric height (GM) versus draught which assures
compliance with the relevant intact and damage stability requirements, alternatively corre-
sponding curves or tables of the maximum allowable vertical centre of gravity (KG) versus
draught, or with the equivalents of either of these curves;

2.2. instructions concerning the operation of cross-flooding arrangements; and

2.3. all other data and aids which might be necessary to maintain the required intact stability and
stability after damage.
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Refer also to the “Guidelines for the preparation of intact stability information” (MSC/Circ.456); “Guidance on
the intact stability of existing tankers during transfer operations” (MSC/Circ.706); and the “Guidance to the
master for avoiding dangerous situations in following and quartering seas” (MSC.1/Circ.1228).



The stability information shall show the influence of various trims in cases where the operational trim
range exceeds +/- 0.5% of L

For ships which have to fulfil the stability requirements of part B-1, information referred to in para-
graph 2 are determined from considerations related to the subdivision index, in the following manner:
Minimum required GM (or maximum permissible vertical position of centre of gravity KG) for the
three draughts ds, d, and d, are equal to the GM (or KG values) of corresponding loading cases used for
the calculation of survival factor s;. For intermediate draughts, values to be used shall be obtained by
linear interpolation applied to the GM value only between the deepest subdivision draught and the
partial subdivision draught and between the partial load line and the light service draught respectively.
Intact stability criteria will also be taken into account by retaining for each draft the maximum among
minimum required GM values or the minimum of maximum permissible KG values for both criteria. If
the subdivision index is calculated for different trims, several required GM curves will be established
in the same way.

When curves or tables of minimum operational metacentric height (GM) versus draught are not
appropriate, the master should ensure that the operating condition does not deviate from a studied
loading condition, or verify by calculation that the stability criteria are satisfied for this loading condi-
tion.

Regulation 6 — Required subdivision index R*

1.

The subdivision of a ship is considered sufficient if the attained subdivision index A, determined in
accordance with regulation 7, is not less than the required subdivision index R calculated in accord-
ance with this regulation and if, in addition, the partial indices As, A, and A, are not less than 0.9R for
passenger ships and 0.5R for cargo ships.
For all ships to which the damage stability requirements of this chapter apply, the degree of subdivi-
sion to be provided shall be determined by the required subdivision index R, as follows:
2.1. Inthe case of cargo ships greater than 100 m in length (L):

128
L, +152
2.2. Inthe case of cargo ships not less than 80 m in length (Ls) and not greater than 100 m in length

L Ry
100" 1-R,

Where R, is the value R as calculated in accordance with the formula in subparagraph .1.
2.3. .Inthe case of passenger ships:
5,000

L, +2.5N +15,225
where:
N =N; + 2N,
N; = number of persons for whom lifeboats are provided
N, = number of persons (including officers and crew) the ship is permitted to carry in excess of N.

R=1-[1/(1+
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The Maritime Safety Committee, in adopting the regulations contained in parts B to B-4, invited Administrations
to note that the regulations should be applied in conjunction with the explanatory notes developed by the
Organization in order to ensure their uniform application.



2.4. Where the conditions of service are such that compliance with paragraph 2.3 of this regulation
on the basis of N = N; + 2N, is impracticable and where the Administration considers that a
suitably reduced degree of hazard exists, a lesser value of N may be taken but in no case less
than N = N; + N,.

Regulation 7 — Attained subdivision index A

1.

The attained subdivision index A is obtained by the summation of the partial indices As, A, and A,
(weighted as shown) calculated for the draughts ds, d, and d, defined in regulation 2 in accordance with
the following formula:

A =0.4A; + 0.4A, + 0.2A,

Each partial index is a summation of contributions from all damage cases taken in consideration, using
the following formula:

A=Xpisi

where:

i represents each compartment or group of compartments under consideration,

p; accounts for the probability that only the compartment or group of compartments under considera-
tion may be flooded, disregarding any horizontal subdivision, as defined in regulation 7-1,

s; accounts for the probability of survival after flooding the compartment or group of compartments
under consideration, and includes the effect of any horizontal subdivision, as defined in regulation 7-2.
In the calculation of A, the level trim shall be used for the deepest subdivision draught and the partial
subdivision draught. The actual service trim shall be used for the light service draught. If in any ser-
vice condition, the trim variation in comparison with the calculated trim is greater than 0.5% of L;, one
or more additional calculations of A are to be submitted for the same draughts but different trims so
that, for all service conditions, the difference in trim in comparison with the reference trim used for
one calculation will be less than 0.5% of L

When determining the positive righting lever (GZ) of the residual stability curve, the displacement
used should be that of the intact condition. That is, the constant displacement method of calculation
should be used.

The summation indicated by the above formula shall be taken over the ship’s subdivision length (L)
for all cases of flooding in which a single compartment or two or more adjacent compartments are in-
volved. In the case of unsymmetrical arrangements, the calculated A value should be the mean value
obtained from calculations involving both sides. Alternatively, it should be taken as that corresponding
to the side which evidently gives the least favourable result.

Wherever wing compartments are fitted, contribution to the summation indicated by the formula shall
be taken for all cases of flooding in which wing compartments are involved. Additionally, cases of
simultaneous flooding of a wing compartment or group of compartments and the adjacent inboard
compartment or group of compartments, but excluding damage of transverse extent greater than one
half of the ship breadth B, may be added. For the purpose of this regulation, transverse extent is
measured inboard from ship’s side, at right angle to the centreline at the level of the deepest subdivi-
sion draught.

In the flooding calculations carried out according to the regulations, only one breach of the hull and
only one free surface need to be assumed. The assumed vertical extent of damage is to extend from the



baseline upwards to any watertight horizontal subdivision above the waterline or higher. However, if a
lesser extent of damage will give a more severe result, such extent is to be assumed.

If pipes, ducts or tunnels are situated within the assumed extent of damage, arrangements are to be
made to ensure that progressive flooding cannot thereby extend to compartments other than those as-
sumed flooded. However, the Administration may permit minor progressive flooding if it is demon-
strated that its effects can be easily controlled and the safety of the ship is not impaired.

Regulation 7-1 — Calculation of the factor p;

1.

11

The factor p; for a compartment or group of compartments shall be calculated in accordance with para-
graphs 1.1 and 1.2 using the following notations:
J = the aftmost damage zone number involved in the damage starting with no. 1 at the stern;
n = the number of adjacent damage zones involved in the damage;
k = is the number of a particular longitudinal bulkhead as barrier for transverse penetration in a
damage zone counted from shell towards the centre line. The shell has k = 0;
x1 = the distance from the aft terminal of L, to the aft end of the zone in question;
x2 = the distance from the aft terminal of L, to the forward end of the zone in question;
b = the mean transverse distance in metres measured at right angles to the centreline at the deepest
subdivision loadline between the shell and an assumed vertical plane extended between the longitudi-
nal limits used in calculating the factor p; and which is a tangent to, or common with, all or part of the
outermost portion of the longitudinal bulkhead under consideration. This vertical plane shall be so
orientated that the mean transverse distance to the shell is a maximum, but not more than twice the
least distance between the plane and the shell. If the upper part of a longitudinal bulkhead is below the
deepest subdivision loadline the vertical plane used for determination of b is assumed to extend up-
wards to the deepest subdivision waterline. In any case, b is not to be taken greater than B/2.
If the damage involves a single zone only:
pi = p(x1j,x2j) - [r(x1j,x2j,bk) — r(x1j,x2j,bk-1)]
If the damage involves two adjacent zones:
Pi = P(X13:X2541) - [r(X15:X2541,b10) = F(X1j,X2541,b1.1)]

— p(x1,x2;) - [r(x1;,x2;,b) — r(x1;,x2;,by-1)]

— P(XLj+1,X2j41) * [r(XLjr1,X2511,06) — r(XLjs1,X2j41,b1)]
If the damage involves three or more adjacent zones:
pi = p(X1j,X2jn-1) - [(X1j,X2j4n-1,0K) = 1(X1j,X2j4n-1,0k1)]

= P(XL)Xg5n-2)  [r(XL;;X2jn-2,b) = 1(X1},X2j4-2,041)]

— P(XLj+1,X2j4n-1) + [M(XLj+1,X2j4n-1,06) = 1(XLj+1,X2j4n-1,b1)]

+ P(XLj+1,X2j4n2) + [F(XLj+1,X25n-2,0k) = M(XLj+1,X2j4n-2,01.1)]
and where r(x1, x2, bg) =0
The factor p(x1, x2) is to be calculated according to the following formulae:

Overall normalized max damage length: Jmax = 10/33
Knuckle point in the distribution: Jw =5/33
Cumulative probability at Jy,: pe  =11/12
Maximum absolute damage length: lmax =60mM
Length where normalized distribution ends: L =260m

Probability density at J = 0:
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Where neither limits of the compartment or group of compartments under consideration coincides with
the aft or forward terminals:
J<Uk:

1
p(le XZ) =P, = g‘] 2(b11‘] + 3b12)

J>Ji:

1 1
p(Xl, X2) = pz = _gbﬂ\]ks +E(b11‘] _b12 )‘sz

+b12‘]"]k_7 R G _L
r(x1,x2,b) =1-(1-C) {1 p(xl,XZ)}

1 2 2
+E(b21‘]_b22)(‘]n _‘]k )+bzzJ(Jn_Jk)
Where the aft limit of the compartment or group of compartments under consideration coincides with

the aft terminal or the forward limit of the compartment or group of compartments under consideration
coincides with the forward terminal:

J I:l\]k:

1
pOxL,x2) == (P +9)
J>J:

P(Lx2) =5 (P, +3)

Where the compartment or groups of compartments considered extends over the entire subdivision
length (Ls):

p(x1, x2) =1

The factor r(x1, x2, b) shall be determined by the following formulae:

r(x1,x2,b)=1- (1—C)-{1_L}

p(x1,x2)
where:
C=12"J,(-45 J, +4)
where:
s b
15-B

Where the compartment or groups of compartments considered extends over the entire subdivision
length (Ls):

1
G=G, :Ebn‘]bz + b1sz



1.2.2 Where neither limits of the compartment or group of compartments under consideration coincides with
the aft or forward terminals:

G

1 1
Gz =_§bll‘]03 +E( bll‘] _bu )‘]02 +b12‘]‘]0

Jo=min (J.Jp)
1.2.3 Where the aft limit of the compartment or group of compartments under consideration coincides with
the aft terminal or the forward limit of the compartment or group of compartments under consideration
coincides with the forward terminal:

where:

G :%.(G2 +G.J)

Regulation 7-2 — Calculation of the factor s;
1.  The factor s; shall be determined for each case of assumed flooding, involving a compartment or group
of compartments, in accordance with the following notations and the provisions in this regulation.
0. is the equilibrium heel angle in any stage of flooding, in degrees;
0y is the angle, in any stage of flooding, where the righting lever becomes negative, or the angle at
which an opening incapable of being closed weathertight becomes submerged;
GZax is the maximum positive righting lever, in metres, up to the angle 6,;
Range is the range of positive righting levers, in degrees, measured from the angle 6.. The positive
range is to be taken up to the angle 6 ,;
Flooding stage is any discrete step during the flooding process, including the stage before equalization
(if any) until final equilibrium has been reached.
1.1. The factor s; for any damage case at any initial loading condition, d;, shall be obtained from the for-
mula:
Si= minimum { Sintermediate,i O Stinali - Smom,i}
where:
Sintermediate,i 1S the probability to survive all intermediate flooding stages until the final equilibrium stage,
and is calculated in accordance with paragraph 2;
Srinal,i 1S the probability to survive in the final equilibrium stage of flooding. It is calculated in accord-
ance with paragraph 3;
Smomi IS the probability to survive heeling moments, and is calculated in accordance with paragraph 4.
2. The factor Sintermediate,i 1S @pplicable only to passenger ships (for cargo ships sintermediate,i Should be taken
as unity) and shall be taken as the least of the s-factors obtained from all flooding stages including the
stage before equalization, if any, and is to be calculated as follows:

0.05 7

where GZ . is not to be taken as more than 0.05 m and Range as not more than 7°. Sinermediae = 0, if
the intermediate heel angle exceeds 15°. Where cross-flooding fittings are required, the time for
equalization shall not exceed 10 min.

3. The factor S, Shall be obtained from the formula:

1
GZ,, Range }4

sintermediate,i — [ .



4.1.

4.1.1.

41.2.

1

Gz, Range |+

Sinali = |~ ~ T~
0.12 16

where:
GZax IS Ot to be taken as more than 0.12 m;
Range is not to be taken as more than 16°;
K=1 if0,<0mnn
K=0 if0,> 0ma

K= [Go=C o
emax - emin
where:

Omin is 7° for passenger ships and 25° for cargo ships;

and

Omax 1S 15° for passenger ships and 30° for cargo ships.

The factor syem i IS applicable only to passenger ships (for cargo ships smem,i Shall be taken as unity) and
shall be calculated at the final equilibrium from the formula:

_ (GZ,,,, —0.04) - Displacement

mom,i —
M

where:

Displacement is the intact displacement at the subdivision draught;

Mhreer is the maximum assumed heeling moment as calculated in accordance with subparagraph 4.1; and
Smom,i < 1

The heeling moment My is to be calculated as follows:

Mheel = maximum {Mpassenger or |\/Iwind or |\/ISurvivaIcraft}

Mpassenger 1S the maximum assumed heeling moment resulting from movement of passengers, and is to
be obtained as follows:

Mpassenger = (0.075 - Np) - (0.45 - B) (tm)

where:

N, is the maximum number of passengers permitted to be on board in the service condition
corresponding to the deepest subdivision draught under consideration; and

B is the beam of the ship.

Alternatively, the heeling moment may be calculated assuming the passengers are distributed with 4
persons per square metre on available deck areas towards one side of the ship on the decks where
muster stations are located and in such a way that they produce the most adverse heeling moment. In
doing so, a weight of 75 kg per passenger is to be assumed.

Muing 1S the maximum assumed wind force acting in a damage situation:

Muing = (P - A - Z) /9,806 (tm)

where:

P =120 N/m’;

A = projected lateral area above waterline;

Z = distance from centre of lateral projected area above waterline to T/2; and

T = ship’s draught, d;.

S

heel



4.1.3. Mgynivaieratt 1S the maximum assumed heeling moment due to the launching of all fully loaded davit-
launched survival craft on one side of the ship. It shall be calculated using the following assumptions:
4.1.3.1. all lifeboats and rescue boats fitted on the side to which the ship has heeled after having

sustained damage shall be assumed to be swung out fully loaded and ready for lowering;

4.1.3.2. for lifeboats which are arranged to be launched fully loaded from the stowed position, the

maximum heeling moment during launching shall be taken;

4.1.3.3. afully loaded davit-launched liferaft attached to each davit on the side to which the ship has

heeled after having sustained damage shall be assumed to be swung out ready for lowering;

4.1.3.4. persons not in the life-saving appliances which are swung out shall not provide either addi-

tional heeling or righting moment; and

4.1.3.5. life-saving appliances on the side of the ship opposite to the side to which the ship has heeled

shall be assumed to be in a stowed position.

5. Unsymmetrical flooding is to be kept to a minimum consistent with the efficient arrangements. Where
it is necessary to correct large angles of heel, the means adopted shall, where practicable, be self-act-
ing, but in any case where controls to equalization devices are provided they shall be operable from
above the bulkhead deck. These fittings together with their controls shall be acceptable to the Admin-
istration.** Suitable information concerning the use of equalization devices shall be supplied to the
master of the ship.

5.1.

5.2.

5.3.

Tanks and compartments taking part in such equalization shall be fitted with air pipes or equiva-
lent means of sufficient cross-section to ensure that the flow of water into the equalization com-
partments is not delayed.

In all cases, s; is to be taken as zero in those cases where the final waterline, taking into account

sinkage, heel and trim, immerses:

5.2.1. the lower edge of openings through which progressive flooding may take place and such
flooding is not accounted for in the calculation of factor s;. Such openings shall include
air-pipes, ventilators and openings which are closed by means of weathertight doors or
hatch covers; and

5.2.2. any part of the bulkhead deck in passenger ships considered a horizontal evacuation route
for compliance with chapter 11-2.

The factor s; is to be taken as zero if, taking into account sinkage, heel and trim, any of the

following occur in any intermediate stage or in the final stage of flooding:

5.3.1. immersion of any vertical escape hatch in the bulkhead deck intended for compliance
with chapter 11-2;

5.3.2. any controls intended for the operation of watertight doors, equalization devices, valves
on piping or on ventilation ducts intended to maintain the integrity of watertight bulk-
heads from above the bulkhead deck become inaccessible or inoperable;

5.3.3. immersion of any part of piping or ventilation ducts carried through a watertight bound-
ary that is located within any compartment included in damage cases contributing to the
attained index A, if not fitted with watertight means of closure at each boundary.
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Reference is made to the “Recommendation on a standard method for establishing compliance with the

requirements for cross-flooding arrangements in passenger ships”, adopted by the Organization by resolution
A.266(VII11), as may be amended.

10



5.4.

5.5.

However, where compartments assumed flooded due to progressive flooding are taken into ac-
count in the damage stability calculations multiple values of Sinermediate ;i May be calculated as-
suming equalization in additional flooding phases.

Except as provided in paragraph 5.3.1, openings closed by means of watertight manhole covers
and flush scuttles, small watertight hatch covers, remotely operated sliding watertight doors,
side scuttles of the non-opening type as well as watertight access doors and hatch covers re-
quired to be kept closed at sea need not be considered.

Where horizontal watertight boundaries are fitted above the waterline under consideration the s-value
calculated for the lower compartment or group of compartments shall be obtained by multiplying the
value as determined in paragraph 1.1 by the reduction factor v,, according to paragraph 6.1, which re-
presents the probability that the spaces above the horizontal subdivision will not be flooded.

6.1.

6.1.1.

6.2.

The factor v, shall be obtained from the formula:

Vi = V(Hj 0, m, d) . V(Hj n, m-1, d)

where:

Hj n, m is the least height above the baseline, in metres, within the longitudinal range of
X1()--Xagrn-1y OF the m™ horizontal boundary which is assumed to limit the vertical extent of
flooding for the damaged compartments under consideration;

j signifies the aft terminal of the damaged compartments under consideration;

m represents each horizontal boundary counted upwards from the waterline under consideration;
d is the draught in question as defined in regulation 2; and

X1 and x, represent the terminals of the compartment or group of compartments considered in
regulation 7-1.

The factors v(Hj n, m, d) and v(H; n, m-1, d) shall be obtained from the formulas:

v(H,d) = 0.8M
7.8
if (Hy-d) is less than, or equal to, 7.8 m;
in all other cases,
V(H.d) =08+ o.2{w}
4.7
where:
V(H;j n, m, d) is to be taken as 1, if Hy, coincides with the uppermost watertight boundary of the
ship within the range (x1...X2jn-1)), and
V(H;, n, 0, d) is to be taken as 0.
In no case is v, to be taken as less than zero or more than 1.
In general, each contribution dA to the index A in the case of horizontal subdivisions is obtained

from the formula:
dA=p;-[v-S
where:

v, = the v-value calculated in accordance with paragraph 6.1;

Smin = the least s-factor for all combinations of damages obtained when the assumed damage ex-
tends from the assumed damage height H,, downwards.

min1 T (VZ _Vl) ’ Smin2 toe +(1_Vm—1) ' Sminm]
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Regulation 7-3 — Permeability

1. For the purpose of the subdivision and damage stability calculations of the regulations, the permeabil-
ity of each general compartment or part of a compartment shall be as follows:

Spaces Permeability
Appropriated to stores 0.60
Occupied by accommodation 0.95
Occupied by machinery 0.85
Void spaces 0.95
Intended for liquids 0 or 0.951°)
K Whichever results in the more severe requirement.

2. For the purpose of the subdivision and damage stability calculations of the regulations, the permeabil-
ity of each cargo compartment or part of a compartment shall be as follows:

Spaces Permeability Permeability Permeability
at draught d at draught d, at draught d,
Dry cargo spaces 0.70 0.80 0.95
Container spaces 0.70 0.80 0.95
Ro-ro spaces 0.90 0.90 0.95
Cargo liquids 0.70 0.80 0.95

3. Other figures for permeability may be used if substantiated by calculations.

Regulation 8 — Special requirements concerning passenger ship stability

1 A passenger ship intended to carry 400 or more persons shall have watertight subdivision abaft the
collision bulkhead so that s; = 1 for the three loading conditions on which is based the calculation of
the subdivision index and for a damage involving all the compartments within 0.08L measured from
the forward perpendicular.

2 A passenger ship intended to carry 36 or more persons is to be capable of withstanding damage along
the side shell to an extent specified in paragraph 3. Compliance with this regulation is to be achieved
by demonstrating that s;, as defined in regulation 7-2, is not less than 0.9 for the three loading condi-
tions on which is based the calculation of the subdivision index.

3 The damage extent to be assumed when demonstrating compliance with paragraph 2, is to be depend-
ent on both N as defined in regulation 6, and L; as defined in regulation 2, such that:

3.1

3.2

3.3

the vertical extent of damage is to extend from the ship’s moulded baseline to a position up to
12.5 m above the position of the deepest subdivision draught as defined in regulation 2, unless a
lesser vertical extent of damage were to give a lower value of s;, in which case this reduced ex-
tent is to be used;

where 400 or more persons are to be carried, a damage length of 0.03L; but not less than 3 m is
to be assumed at any position along the side shell, in conjunction with a penetration inboard of
0.1B but not less than 0.75 m measured inboard from the ship side, at right angle to the centre-
line at the level of the deepest subdivision draught;

where less than 400 persons are carried, damage length is to be assumed at any position along
the shell side between transverse watertight bulkheads provided that the distance between two
adjacent transverse watertight bulkheads is not less than the assumed damage length. If the
distance between adjacent transverse watertight bulkheads is less than the assumed damage

12




length, only one of these bulkheads shall be considered effective for the purpose of demon-
strating compliance with paragraph 2;

3.4 where 36 persons are carried, a damage length of 0.015L; but not less than 3 m is to be assumed,
in conjunction with a penetration inboard of 0.05B but not less than 0.75 m; and

3.5 where more than 36, but fewer than 400 persons are carried the values of damage length and
penetration inboard, used in the determination of the assumed extent of damage, are to be ob-
tained by linear interpolation between the values of damage length and penetration which apply
for ships carrying 36 persons and 400 persons as specified in subparagraphs .4 and .2.

Regulation 8-1 — System capabilities and operational information after a flooding casualty on pas-
senger ships

1

Application
Passenger ships having length, as defined in regulation 11-1/2.5, of 120 m or more or having three or
more vertical zones shall comply with the provisions of this regulation.
Availability of essential systems in case of flooding damage?®
A passenger ship constructed on or after 1 July 2010 shall be designed so that the systems specified in
regulation 11-2/21.4 remain operational when the ship is subject to flooding of any single watertight
compartment.
Operational information after a flooding casualty
For the purpose of providing operational information to the master for safe return to port after a flood-
ing casualty, passenger ships constructed on or after 1 January 2014 shall have:
1 onboard stability computer; or
2 shore-based support,

based on guidelines developed by the Organization.?®

25

26

Refer to the “Interim Explanatory Notes for the assessment of passenger ship systems’ capabilities after a fire or
flooding casualty” (MSC.1/Circ.1369).

Refer to the “Guidelines on operational information for masters of passenger ships for safe return to port by own
power or under tow” (MSC.1/Circ.1400).
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Translation. Only the Danish version has legal validity

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-1 B-2
Construction — Structure, subdivision and stability, machinery and electrical installations

Part B-2 — Subdivision, watertight and weathertight integrity
Regulation 9 — Double bottoms in passenger ships and cargo ships other than tankers

1

A double bottom shall be fitted extending from the collision bulkhead to the afterpeak bulkhead, as far

as this is practicable and compatible with the design and proper working of the ship.

Where a double bottom is required to be fitted the inner bottom shall be continued out to the ship’s

sides in such a manner as to protect the bottom to the turn of the bilge. Such protection will be deemed

satisfactory if the inner bottom is not lower at any part than a plane parallel with the keel line and

which is located not less than a vertical distance h measured from the keel line, as calculated by the

formula:

h = B/20

However, in no case is the value of h to be less than 760 mm, and need not be taken as more than

2,000 mm.

Small wells constructed in the double bottom in connection with drainage arrangements of holds, etc.,

shall not extend downward more than necessary. A well extending to the outer bottom is, however,

permitted at the after end of the shaft tunnel. Other wells (e.g. for lubricating oil under main engines)

may be permitted by the Administration if satisfied that the arrangements give protection equivalent to

that afforded by a double bottom complying with this regulation. In no case shall the vertical distance

from the bottom of such a well to a plane coinciding with the keel line be less than 500 mm.

A double bottom need not be fitted in way of watertight tanks, including dry tanks of moderate size,

provided the safety of the ship is not impaired in the event of bottom or side damage.

In the case of ships to which the provisions of regulation 1.5 apply and which are engaged on regular

service within the limits of a short international voyage as defined in regulation 111/3.22, the Admin-

istration may permit a double bottom to be dispensed with if satisfied that the fitting of a double bot-

tom in that part would not be compatible with the design and proper working of the ship.

Any part of a passenger ship or a cargo ship that is not fitted with a double bottom in accordance with

paragraphs 1, 4 or 5 shall be capable of withstanding bottom damages, as specified in paragraph 8, in

that part of the ship.

In the case of unusual bottom arrangements in a passenger ship, it shall be demonstrated that the ship

is capable of withstanding bottom damages as specified in paragraph 8.

Compliance with paragraphs 6 or 7 is to be achieved by demonstrating that si, when calculated in

accordance with regulation 7-2, is not less than 1 for all service conditions when subject to a bottom

damage assumed at any position along the ship’s bottom and with an extent specified in .2 below for

the affected part of the ship:

8.1 Flooding of such spaces shall not render emergency power and lighting, internal communica-
tion, signals or other emergency devices inoperable in other parts of the ship.

8.2  Assumed extent of damage shall be as follows:



For 0.3 L from the forward per-
pendicular of the ship

Any other part of the ship

Longitudinal extent

1/3 L#® or 14.5 m, whichever is less

1/3 L#® or 14.5 m, whichever is less

Transverse extent

B/6 or 10 m, whichever is less

B/6 or 5 m, whichever is less

Vertical extent, measured from the

B/20 or 2 m, whichever is less

B/20 or 2 m, whichever is less

keel line

8.3 If any damage of a lesser extent than the maximum damage specified in .2 would result in a

more severe condition, such damage should be considered.

9 In case of large lower holds in passenger ships, the Administration may require an increased double
bottom height of not more than B/10 or 3 m, whichever is less, measured from the keel line. Alterna-
tively, bottom damages may be calculated for these areas, in accordance with paragraph 8, but assum-

ing an increased vertical extent.

Regulation 10 — Construction of watertight bulkheads

1 Each watertight subdivision bulkhead, whether transverse or longitudinal, shall be constructed having
scantlings as specified in regulation 2.17. In all cases, watertight subdivision bulkheads shall be cap-
able of supporting at least the pressure due to a head of water up to the bulkhead deck.

2 Steps and recesses in watertight bulkheads shall be as strong as the bulkhead at the place where each
occurs.

Regulation 11 — Initial testing of watertight bulkheads, etc.

1 Testing watertight spaces not intended to hold liquids and cargo holds intended to hold ballast by fill-
ing them with water is not compulsory. When testing by filling with water is not carried out, a hose
test shall be carried out where practicable. This test shall be carried out in the most advanced stage of
the fitting out of the ship. Where a hose test is not practicable because of possible damage to machin-
ery, electrical equipment insulation or outfitting items, it may be replaced by a careful visual exami-
nation of welded connections, supported where deemed necessary by means such as a dye penetrant
test or an ultrasonic leak test or an equivalent test. In any case a thorough inspection of the watertight
bulkheads shall be carried out.

2 The forepeak, double bottom (including duct keels) and inner skins shall be tested with water to a head
corresponding to the requirements of regulation 10.1.

3 Tanks which are intended to hold liquids, and which form part of the watertight subdivision of the
ship, shall be tested for tightness and structural strength with water to a head corresponding to its de-
sign pressure. The water head is in no case to be less than the top of the air pipes or to a level of 2.4 m
above the top of the tank, whichever is the greater.

4 The tests referred to in paragraphs 2 and 3 are for the purpose of ensuring that the subdivision struc-
tural arrangements are watertight and are not to be regarded as a test of the fitness of any compartment
for the storage of oil fuel or for other special purposes for which a test of a superior character may be
required depending on the height to which the liquid has access in the tank or its connections.

Regulation 12 — Peak and machinery space bulkheads, shaft tunnels, etc.
1 A collision bulkhead shall be fitted which shall be watertight up to the bulkhead deck. This bulkhead
shall be located at a distance from the forward perpendicular of not less than 0.05L or 10 m, whichever




is the less, and, except as may be permitted by the Administration, not more than 0.08L or 0.05L + 3

m, whichever is the greater.

Where any part of the ship below the waterline extends forward of the forward perpendicular, e.g. a

bulbous bow, the distances stipulated in paragraph 2 shall be measured from a point either:

2.1 at the mid-length of such extension;

2.2 atadistance 0.015L forward of the forward perpendicular; or

2.3 at a distance 3 m forward of the forward perpendicular, whichever gives the smallest measure-
ment.

The bulkhead may have steps or recesses provided they are within the limits prescribed in paragraph 1

or 2.

No doors, manholes, access openings, ventilation ducts or any other openings shall be fitted in the

collision bulkhead below the bulkhead deck.

5.1 Except as provided in paragraph 5.2, the collision bulkhead may be pierced below the bulkhead
deck by not more than one pipe for dealing with fluid in the forepeak tank, provided that the
pipe is fitted with a screw-down valve capable of being operated from above the bulkhead deck,
the valve chest being secured inside the forepeak to the collision bulkhead. The Administration
may, however, authorize the fitting of this valve on the after side of the collision bulkhead pro-
vided that the valve is readily accessible under all service conditions and the space in which it is
located is not a cargo space. All valves shall be of steel, bronze or other approved ductile mate-
rial. Valves of ordinary cast iron or similar material are not acceptable.

5.2  If the forepeak is divided to hold two different kinds of liquids the Administration may allow
the collision bulkhead to be pierced below the bulkhead by two pipes, each of which is fitted as
required by paragraph 5.1, provided the Administration is satisfied that there is no practical al-
ternative to the fitting of such a second pipe and that, having regard to the additional subdivision
provided in the forepeak, the safety of the ship is maintained.

Where a long forward superstructure is fitted the collision bulkhead shall be extended weathertight to
the deck next above the bulkhead deck. The extension need not be fitted directly above the bulkhead
below provided it is located within the limits prescribed in paragraph 1 or 2 with the exception per-
mitted by paragraph 7 and that the part of the deck which forms the step is made effectively weather-
tight. The extension shall be so arranged as to preclude the possibility of the bow door causing damage
to it in the case of damage to, or detachment of, a bow door.

Where bow doors are fitted and a sloping loading ramp forms part of the extension of the collision

bulkhead above the bulkhead deck the ramp shall be weathertight over its complete length. In cargo

ships the part of the ramp which is more than 2.3 m above the bulkhead deck may extend forward of
the limit specified in paragraph 1 or 2. Ramps not meeting the above requirements shall be disregarded
as an extension of the collision bulkhead.

The number of openings in the extension of the collision bulkhead above the freeboard deck shall be

restricted to the minimum compatible with the design and normal operation of the ship. All such

openings shall be capable of being closed weathertight.

Bulkheads shall be fitted separating the machinery space from cargo and accommodation spaces for-

ward and aft and made watertight up to the bulkhead deck. In passenger ships an afterpeak bulkhead

shall also be fitted and made watertight up to the bulkhead deck. The afterpeak bulkhead may, how-
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ever, be stepped below the bulkhead deck, provided the degree of safety of the ship as regards subdivi-
sion is not thereby diminished.

In all cases stern tubes shall be enclosed in watertight spaces of moderate volume. In passenger ships
the stern gland shall be situated in a watertight shaft tunnel or other watertight space separate from the
stern tube compartment and of such volume that, if flooded by leakage through the stern gland, the
bulkhead deck will not be immersed. In cargo ships other measures to minimize the danger of water
penetrating into the ship in case of damage to stern tube arrangements may be taken at the discretion
of the Administration.

Regulation 13 — Openings in watertight bulkheads below the bulkhead deck in passenger ships

1

The number of openings in watertight bulkheads shall be reduced to the minimum compatible with the
design and proper working of the ship, satisfactory means shall be provided for closing these open-
ings.

2.1  Where pipes, scuppers, electric cables, etc., are carried through watertight bulkheads, arrange-
ments shall be made to ensure the watertight integrity of the bulkheads.

2.2 Valves not forming part of a piping system shall not be permitted in watertight bulkheads.

2.3 Lead or other heat sensitive materials shall not be used in systems which penetrate watertight
bulkheads, where deterioration of such systems in the event of fire would impair the watertight
integrity of the bulkheads.

No doors, manholes, or access openings are permitted in watertight transverse bulkheads dividing a
cargo space from an adjoining cargo space, except as provided in paragraph 9.1 and in regulation 14.
Subject to paragraph 10, not more than one door, apart from the doors to shaft tunnels, may be fitted in
each watertight bulkhead within spaces containing the main and auxiliary propulsion machinery in-
cluding boilers serving the needs of propulsion. Where two or more shafts are fitted, the tunnels shall
be connected by an intercommunicating passage. There shall be only one door between the machinery
space and the tunnel spaces where two shafts are fitted and only two doors where there are more than
two shafts. All these doors shall be of the sliding type and shall be so located as to have their sills as
high as practicable. The hand gear for operating these doors from above the bulkhead deck shall be
situated outside the spaces containing the machinery.

5.1 Wiatertight doors, except as provided in paragraph 9.1 or regulation 14, shall be power-operated
sliding doors complying with the requirements of paragraph 7 capable of being closed simul-
taneously from the central operating console at the navigation bridge in not more than 60 s with
the ship in the upright position.

5.2 The means of operation whether by power or by hand of any power-operated sliding watertight
door shall be capable of closing the door with the ship listed to 15 either way. Consideration
shall also be given to the forces which may act on either side of the door as may be experienced
when water is flowing through the opening applying a static head equivalent to a water height of
at least 1 m above the sill on the centreline of the door.

5.3  Watertight door controls, including hydraulic piping and electric cables, shall be kept as close as
practicable to the bulkhead in which the doors are fitted, in order to minimize the likelihood of
them being involved in any damage which the ship may sustain. The positioning of watertight
doors and their controls shall be such that if the ship sustains damage within one fifth of the



7.1

7.2

breadth of the ship, as defined in regulation 2, such distance being measured at right angles to
the centreline at the level of the deepest subdivision draught, the operation of the watertight
doors clear of the damaged portion of the ship is not impaired.

All power-operated sliding watertight doors shall be provided with means of indication which will
show at all remote operating positions whether the doors are open or closed. Remote operating posi-
tions shall only be at the navigation bridge as required by paragraph 7.1.5 and at the location where
hand operation above the bulkhead deck is required by paragraph 7.1.4.

Each power-operated sliding watertight door:

7.11
7.1.2

7.1.3

7.14

7.15

7.1.6

7.1.7

shall have a vertical or horizontal motion;
shall, subject to paragraph 10, be normally limited to a maximum clear opening width of
1.2 m. The Administration may permit larger doors only to the extent considered neces-
sary for the effective operation of the ship provided that other safety measures, including
the following, are taken into consideration:
7.1.2.1 special consideration shall be given to the strength of the door and its closing
appliances in order to prevent leakages; and
7.1.2.2 the door shall be located inboard the damage zone B/5;
shall be fitted with the necessary equipment to open and close the door using electric
power, hydraulic power, or any other form of power that is acceptable to the Administra-
tion;
shall be provided with an individual hand-operated mechanism. It shall be possible to
open and close the door by hand at the door itself from either side, and in addition, close
the door from an accessible position above the bulkhead deck with an all round crank
motion or some other movement providing the same degree of safety acceptable to the
Administration. Direction of rotation or other movement is to be clearly indicated at all
operating positions. The time necessary for the complete closure of the door, when oper-
ating by hand gear, shall not exceed 90 s with the ship in the upright position;
shall be provided with controls for opening and closing the door by power from both
sides of the door and also for closing the door by power from the central operating con-
sole at the navigation bridge;
shall be provided with an audible alarm, distinct from any other alarm in the area, which
will sound whenever the door is closed remotely by power and which shall sound for at
least 5 s but no more than 10 s before the door begins to move and shall continue sound-
ing until the door is completely closed. In the case of remote hand operation it is suffi-
cient for the audible alarm to sound only when the door is moving. Additionally, in pas-
senger areas and areas of high ambient noise the Administration may require the audible
alarm to be supplemented by an intermittent visual signal at the door; and
shall have an approximately uniform rate of closure under power. The closure time, from
the time the door begins to move to the time it reaches the completely closed position,
shall in no case be less than 20 s or more than 40 s with the ship in the upright position.

The electrical power required for power-operated sliding watertight doors shall be supplied from
the emergency switchboard either directly or by a dedicated distribution board situated above
the bulkhead deck. The associated control, indication and alarm circuits shall be supplied from
the emergency switchboard either directly or by a dedicated distribution board situated above



7.3

7.4

7.5

the bulkhead deck and be capable of being automatically supplied by the transitional source of

emergency electrical power required by regulation 42.3.1.3 in the event of failure of either the

main or emergency source of electrical power.

Power-operated sliding watertight doors shall have either:

7.3.1 a centralized hydraulic system with two independent power sources each consisting of a
motor and pump capable of simultaneously closing all doors. In addition, there shall be
for the whole installation hydraulic accumulators of sufficient capacity to operate all the
doors at least three times, i.e. closed-open-closed, against an adverse list of 15° This
operating cycle shall be capable of being carried out when the accumulator is at the pump
cut-in pressure. The fluid used shall be chosen considering the temperatures liable to be
encountered by the installation during its service. The power operating system shall be
designed to minimize the possibility of having a single failure in the hydraulic piping ad-
versely affect the operation of more than one door. The hydraulic system shall be pro-
vided with a low-level alarm for hydraulic fluid reservoirs serving the power-operated
system and a low gas pressure alarm or other effective means of monitoring loss of stored
energy in hydraulic accumulators. These alarms are to be audible and visual and shall be
situated on the central operating console at the navigation bridge; or

7.3.2 an independent hydraulic system for each door with each power source consisting of a
motor and pump capable of opening and closing the door. In addition, there shall be a hy-
draulic accumulator of sufficient capacity to operate the door at least three times, i.e.
closed-open-closed, against an adverse list of 15°. This operating cycle shall be capable of
being carried out when the accumulator is at the pump cut-in pressure. The fluid used
shall be chosen considering the temperatures liable to be encountered by the installation
during its service. A low gas pressure group alarm or other effective means of monitoring
loss of stored energy in hydraulic accumulators shall be provided at the central operating
console on the navigation bridge. Loss of stored energy indication at each local operating
position shall also be provided; or

7.3.3 an independent electrical system and motor for each door with each power source consist-
ing of a motor capable of opening and closing the door. The power source shall be cap-
able of being automatically supplied by the transitional source of emergency electrical
power as required by regulation 42.4.2 — in the event of failure of either the main or
emergency source of electrical power and with sufficient capacity to operate the door at
least three times, i.e. closed-open-closed, against an adverse list of 15 . For the systems
specified in paragraphs 7.3.1, 7.3.2 and 7.3.3, provision should be made as follows:
Power systems for power-operated watertight sliding doors shall be separate from any
other power system. A single failure in the electric or hydraulic power-operated systems
excluding the hydraulic actuator shall not prevent the hand operation of any door.

Control handles shall be provided at each side of the bulkhead at a minimum height of 1.6 m

above the floor and shall be so arranged as to enable persons passing through the doorway to

hold both handles in the open position without being able to set the power closing mechanism in
operation accidentally. The direction of movement of the handles in opening and closing the
door shall be in the direction of door movement and shall be clearly indicated.

As far as practicable, electrical equipment and components for watertight doors shall be situated

above the bulkhead deck and outside hazardous areas and spaces.



7.6

7.7

7.8

8.1

8.2

8.3

9.1

The enclosures of electrical components necessarily situated below the bulkhead deck shall pro-
vide suitable protection against the ingress of water.?’

Electric power, control, indication and alarm circuits shall be protected against fault in such a
way that a failure in one door circuit will not cause a failure in any other door circuit. Short cir-
cuits or other faults in the alarm or indicator circuits of a door shall not result in a loss of power
operation of that door. Arrangements shall be such that leakage of water into the electrical
equipment located below the bulkhead deck will not cause the door to open.

A single electrical failure in the power operating or control system of a power-operated sliding
watertight door shall not result in a closed door opening. Availability of the power supply
should be continuously monitored at a point in the electrical circuit as near as practicable to
each of the motors required by paragraph 7.3. Loss of any such power supply should activate an
audible and visual alarm at the central operating console at the navigation bridge.

The central operating console at the navigation bridge shall have a master mode switch with two
modes of control: a local control mode which shall allow any door to be locally opened and lo-
cally closed after use without automatic closure, and a doors closed mode which shall automat-
ically close any door that is open. The doors closed mode shall automatically close any door that
is open. The doors closed mode shall permit doors to be opened locally and shall automatically
re-close the doors upon release of the local control mechanism. The master mode switch shall
normally be in the local control mode. The doors closed mode shall only be used in an emer-
gency or for testing purposes. Special consideration shall be given to the reliability of the master
mode switch.

The central operating console at the navigation bridge shall be provided with a diagram showing
the location of each door, with visual indicators to show whether each door is open or closed. A
red light shall indicate a door is fully open and a green light shall indicate a door is fully closed.
When the door is closed remotely the red light shall indicate the intermediate position by flash-
ing. The indicating circuit shall be independent of the control circuit for each door.

It shall not be possible to remotely open any door from the central operating console.

If the Administration is satisfied that such doors are essential, watertight doors of satisfactory
construction may be fitted in watertight bulkheads dividing cargo between deck spaces. Such
doors may be hinged, rolling or sliding doors but shall not be remotely controlled. They shall be
fitted at the highest level and as far from the shell plating as practicable, but in no case shall the
outboard vertical edges be situated at a distance from the shell plating which is less than one
fifth of the breadth of the ship, as defined in regulation 2, such distance being measured at right
angles to the centreline at the level of the deepest subdivision draught.

27

Refer to the following IEC publication 60529: 2003:

1
2
3

electrical motors, associated circuits and control components; protected to IPX 7 standard;
door position indicators and associated circuit components; protected to IPX 8 standard; and
door movement warning signals; protected to IPX 6 standard.

Other arrangements for the enclosures of electrical components may be fitted provided the Administration is
satisfied that an equivalent protection is achieved. The water pressure IPX 8 shall be based on the pressure that
may occur at the location of the component during flooding for a period of 36 h.
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9.2  Should any such doors be accessible during the voyage, they shall be fitted with a device which
prevents unauthorized opening. When it is proposed to fit such doors, the number and arrange-
ments shall receive the special consideration of the Administration.

Portable plates on bulkheads shall not be permitted except in machinery spaces. The Administration

may permit not more than one power-operated sliding watertight door in each watertight bulkhead

larger than those specified in paragraph 7.1.2 to be substituted for these portable plates, provided these
doors are intended to remain closed during navigation except in case of urgent necessity at the discre-
tion of the master. These doors need not meet the requirements of paragraph 7.1.4 regarding complete

closure by hand-operated gear in 90 s.

11.1 Where trunkways or tunnels for access from crew accommodation to the stokehold, for piping,
or for any other purpose are carried through watertight bulkheads, they shall be watertight and
in accordance with the requirements of regulation 16-1. The access to at least one end of each
such tunnel or trunkway, if used as a passage at sea, shall be through a trunk extending water-
tight to a height sufficient to permit access above the bulkhead deck. The access to the other end
of the trunkway or tunnel may be through a watertight door of the type required by its location
in the ship. Such trunkways or tunnels shall not extend through the first subdivision bulkhead
abaft the collision bulkhead.

11.2 Where it is proposed to fit tunnels piercing watertight bulkheads, these shall receive the special
consideration of the Administration.

11.3 Where trunkways in connection with refrigerated cargo and ventilation or forced draught trunks
are carried through more than one watertight bulkhead, the means of closure at such openings
shall be operated by power and be capable of being closed from a central position situated above
the bulkhead deck.

Regulation 13-1 — Openings in watertight bulkheads and internal decks in cargo ships

1

The number of openings in watertight subdivisions is to be kept to a minimum compatible with the
design and proper working of the ship. Where penetrations of watertight bulkheads and internal decks
are necessary for access, piping, ventilation, electrical cables, etc., arrangements are to be made to
maintain the watertight integrity. The Administration may permit relaxation in the watertightness of
openings above the freeboard deck, provided that it is demonstrated that any progressive flooding can
be easily controlled and that the safety of the ship is not impaired.

Doors provided to ensure the watertight integrity of internal openings which are used while at sea are
to be sliding watertight doors capable of being remotely closed from the bridge and are also to be
operable locally from each side of the bulkhead. Indicators are to be provided at the control position
showing whether the doors are open or closed, and an audible alarm is to be provided at the door clo-
sure. The power, control and indicators are to be operable in the event of main power failure. Particu-
lar attention is to be paid to minimizing the effect of control system failure. Each power-operated
sliding watertight door shall be provided with an individual hand-operated mechanism. It shall be pos-
sible to open and close the door by hand at the door itself from both sides.

Access doors and access hatch covers normally closed at sea, intended to ensure the watertight inte-
grity of internal openings, shall be provided with means of indication locally and on the bridge show-
ing whether these doors or hatch covers are open or closed. A notice is to be affixed to each such door
or hatch cover to the effect that it is not to be left open.



Watertight doors or ramps of satisfactory construction may be fitted to internally subdivide large cargo
spaces, provided that the Administration is satisfied that such doors or ramps are essential. These
doors or ramps may be hinged, rolling or sliding doors or ramps, but shall not be remotely con-
trolled.?® Should any of the doors or ramps be accessible during the voyage, they shall be fitted with a
device which prevents unauthorized opening.

Other closing appliances which are kept permanently closed at sea to ensure the watertight integrity of
internal openings shall be provided with a notice which is to be affixed to each such closing appliance
to the effect that it is to be kept closed. Manholes fitted with closely bolted covers need not be so
marked.

Regulation 14 — Passenger ships carrying goods vehicles and accompanying personnel

1

This regulation applies to passenger ships designed or adapted for the carriage of goods vehicles and
accompanying personnel.

If in such a ship the total number of passengers which include personnel accompanying vehicles does
not exceed 12 + Ad/25, where Ad = total deck area (square metres) of spaces available for the stowage
of goods vehicles and where the clear height at the stowage position and at the entrance to such spaces
is not less than 4 m, the provisions of regulations 13.9.1 and 13.9.2 in respect of watertight doors ap-
ply except that the doors may be fitted at any level in watertight bulkheads dividing cargo spaces. Ad-
ditionally, indicators are required on the navigation bridge to show automatically when each door is
closed and all door fastenings are secured.

The ship may not be certified for a higher number of passengers than assumed in paragraph 2, if a
watertight door has been fitted in accordance with this regulation.

Regulation 15 — Openings in the shell plating below the bulkhead deck of passenger ships and the
freeboard deck of cargo ships

1

The number of openings in the shell plating shall be reduced to the minimum compatible with the
design and proper working of the ship.

The arrangement and efficiency of the means for closing any opening in the shell plating shall be con-
sistent with its intended purpose and the position in which it is fitted and generally to the satisfaction
of the Administration.

3.1 Subject to the requirements of the International Convention on Load Lines in force, no side-
scuttle shall be fitted in such a position that its sill is below a line drawn parallel to the bulkhead
deck at side and having its lowest point 2.5% of the breadth of the ship above the deepest subdi-
vision draught, or 500 mm, whichever is the greater.

3.2 All sidescuttles the sills of which are below the bulkhead deck of passenger ships and the free-
board deck of cargo ships, as permitted by paragraph 3.1, shall be of such construction as will
effectively prevent any person opening them without the consent of the master of the ship.

Efficient hinged inside deadlights so arranged that they can be easily and effectively closed and se-

cured watertight, shall be fitted to all sidescuttles except that abaft one eighth of the ship’s length from

the forward perpendicular and above a line drawn parallel to the bulkhead deck at side and having its
lowest point at a height of 3.7 m plus 2.5% of the breadth of the ship above the deepest subdivision
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Refer to “Interpretations of regulations of part B-1 of SOLAS chapter I1-1” (MSC/Circ.651).



draught, the deadlights may be portable in passenger accommodation other than that for steerage pas-
sengers, unless the deadlights are required by the International Convention on Load Lines in force to
be permanently attached in their proper positions. Such portable deadlights shall be stowed adjacent to
the sidescuttles they serve.

5.1 No sidescuttles shall be fitted in any spaces which are appropriated exclusively to the carriage
of cargo or coal.

5.2  Sidescuttles may, however, be fitted in spaces appropriated alternatively to the carriage of cargo
or passengers, but they shall be of such construction as will effectively prevent any person
opening them or their deadlights without the consent of the master.

Automatic ventilating sidescuttles shall not be fitted in the shell plating below the bulkhead deck of

passenger ships and the freeboard deck of cargo ships without the special sanction of the Administra-

tion.

The number of scuppers, sanitary discharges and other similar openings in the shell plating shall be

reduced to the minimum either by making each discharge serve for as many as possible of the sanitary

and other pipes, or in any other satisfactory manner.

8.1 Allinlets and discharges in the shell plating shall be fitted with efficient and accessible arrange-
ments for preventing the accidental admission of water into the ship.
8.2

8.2.1 Subject to the requirements of the International Convention on Load Lines in force, and
except as provided in paragraph 8.3, each separate discharge led through the shell plating
from spaces below the bulkhead deck of passenger ships and the freeboard deck of cargo
ships shall be provided with either one automatic non-return valve fitted with a positive
means of closing it from above the bulkhead deck or with two automatic non-return
valves without positive means of closing, provided that the inboard valve is situated
above the deepest subdivision draught and is always accessible for examination under
service conditions. Where a valve with positive means of closing is fitted, the operating
position above the bulkhead deck shall always be readily accessible and means shall be
provided for indicating whether the valve is open or closed.

8.2.2 The requirements of the International Convention on Load Lines in force shall apply to
discharges led through the shell plating from spaces above the bulkhead deck of pas-
senger ships and the freeboard deck of cargo ships.

8.2.3 Machinery space, main and auxiliary sea inlets and discharges in connection with the
operation of machinery shall be fitted with readily accessible valves between the pipes
and the shell plating or between the pipes and fabricated boxes attached to the shell plat-
ing. In manned machinery spaces the valves may be controlled locally and shall be pro-
vided with indicators showing whether they are open or closed.

8.2.4 Moving parts penetrating the shell plating below the deepest subdivision draught shall be
fitted with a watertight sealing arrangement acceptable to the Administration. The in-
board gland shall be located within a watertight space of such volume that, if flooded, the
bulkhead deck will not be submerged. The Administration may require that if such com-
partment is flooded, essential or emergency power and lighting, internal communication,
signals or other emergency devices must remain available in other parts of the ship.
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8.2.5 All shell fittings and valves required by this regulation shall be of steel, bronze or other
approved ductile material. Valves of ordinary cast iron or similar material are not ac-
ceptable. All pipes to which this regulation refers shall be of steel or other equivalent
material to the satisfaction of the Administration.

Gangway, cargo and fuelling ports fitted below the bulkhead deck of passenger ships and the free-
board deck of cargo ships shall be watertight and in no case be so fitted as to have their lowest point
below the deepest subdivision draught.

10.1 The inboard opening of each ash-chute, rubbish-chute, etc., shall be fitted with an efficient
cover.

10.2 If the inboard opening is situated below the bulkhead deck of passenger ships and the freeboard
deck of cargo ships, the cover shall be watertight and, in addition, an automatic non-return valve
shall be fitted in the chute in an easily accessible position above the deepest subdivision
draught.

Regulation 15-1 — External openings in cargo ships

1

All external openings leading to compartments assumed intact in the damage analysis, which are be-
low the final damage waterline, are required to be watertight.

External openings required to be watertight in accordance with paragraph 1 shall, except for cargo
hatch covers, be fitted with indicators on the bridge.

Openings in the shell plating below the deck limiting the vertical extent of damage shall be fitted with
a device that prevents unauthorized opening if they are accessible during the voyage.

Other closing appliances which are kept permanently closed at sea to ensure the watertight integrity of
external openings shall be provided with a notice affixed to each appliance to the effect that it is to be
kept closed. Manholes fitted with closely bolted covers need not be so marked.

Regulation 16 — Construction and initial tests of watertight doors, sidescuttles, etc.

1

In all ships:

1.1 the design, materials and construction of all watertight doors, sidescuttles, gangway and cargo
ports, valves, pipes, ash-chutes and rubbish-chutes referred to in these regulations shall be to the
satisfaction of the Administration;

1.2 such valves, doors and mechanisms shall be suitably marked to ensure that they may be
properly used to provide maximum safety; and

1.3 the frames of vertical watertight doors shall have no groove at the bottom in which dirt might
lodge and prevent the door closing properly.

In passenger ships and cargo ships watertight doors shall be tested by water pressure to a head of water
they might sustain in a final or intermediate stage of flooding. Where testing of individual doors is not
carried out because of possible damage to insulation or outfitting items, testing of individual doors
may be replaced by a prototype pressure test of each type and size of door with a test pressure corre-
sponding at least to the head required for the intended location. The prototype test shall be carried out
before the door is fitted. The installation method and procedure for fitting the door on board shall cor-
respond to that of the prototype test. When fitted on board, each door shall be checked for proper
seating between the bulkhead, the frame and the door.

11



Regulation 16-1 — Construction and initial tests of watertight decks, trunks, etc.

1

Watertight decks, trunks, tunnels, duct keels and ventilators shall be of the same strength as watertight
bulkheads at corresponding levels. The means used for making them watertight, and the arrangements
adopted for closing openings in them, shall be to the satisfaction of the Administration. Watertight
ventilators and trunks shall be carried at least up to the bulkhead deck in passenger ships and up to the
freeboard deck in cargo ships.

Where a ventilation trunk passing through a structure penetrates the bulkhead deck, the trunk shall be
capable of withstanding the water pressure that may be present within the trunk, after having taken
into account the maximum heel angle allowable during intermediate stages of flooding, in accordance
with regulation 7-2.

Where all or part of the penetration of the bulkhead deck is on the main ro-ro deck, the trunk shall be
capable of withstanding impact pressure due to internal water motions (sloshing) of water trapped on
the ro-ro deck.

After completion, a hose or flooding test shall be applied to watertight decks and a hose test to water-
tight trunks, tunnels and ventilators.

Regulation 17 — Internal watertight integrity of passenger ships above the bulkhead deck

1

The Administration may require that all reasonable and practicable measures shall be taken to limit the
entry and spread of water above the bulkhead deck. Such measures may include partial bulkheads or
webs. When partial watertight bulkheads and webs are fitted on the bulkhead deck, above or in the
immediate vicinity of watertight bulkheads, they shall have watertight shell and bulkhead deck con-
nections so as to restrict the flow of water along the deck when the ship is in a heeled damaged condi-
tion. Where the partial watertight bulkhead does not line up with the bulkhead below, the bulkhead
deck between shall be made effectively watertight.”? Where openings, pipes, scuppers, electric cables
etc. are carried through the partial watertight bulkheads or decks within the immersed part of the bulk-
head deck, arrangements shall be made to ensure the watertight integrity of the structure above the
bulkhead deck.

All openings in the exposed weather deck shall have coamings of ample height and strength and shall
be provided with efficient means for expeditiously closing them weathertight. Freeing ports, open rails
and scuppers shall be fitted as necessary for rapidly clearing the weather deck of water under all
weather conditions.

The open end of air pipes terminating within a superstructure shall be at least 1 m above the waterline
when the ship heels to an angle of 15° or the maximum angle of heel during intermediate stages of
flooding, as determined by direct calculation, whichever is the greater. Alternatively, air pipes from
tanks other than oil tanks may discharge through the side of the superstructure. The provisions of this
paragraph are without prejudice to the provisions of the International Convention on Load Lines in
force.

Sidescuttles, gangway, cargo and fuelling ports and other means for closing openings in the shell plat-
ing above the bulkhead deck shall be of efficient design and construction and of sufficient strength

29

Refer to the “Guidance notes on the integrity of flooding boundaries above the bulkhead deck of passenger ships
for proper application of regulations 11-1/8 and 20, paragraph 1, of SOLAS 1974, as amended” (MSC/Circ.541,
as may be amended).
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having regard to the spaces in which they are fitted and their positions relative to the deepest subdivi-
sion draught.*®

Efficient inside deadlights, so arranged that they can be easily and effectively closed and secured
watertight, shall be provided for all sidescuttles to spaces below the first deck above the bulkhead
deck.

Regulation 17-1 — Integrity of the hull and superstructure, damage prevention and control on ro-ro
passenger ships

1

1.1  Subject to the provisions of paragraphs 1.2 and 1.3, all accesses that lead to spaces below the
bulkhead deck shall have a lowest point which is not less than 2.5 m above the bulkhead deck.

1.2 Where vehicle ramps are installed to give access to spaces below the bulkhead deck, their open-
ings shall be able to be closed weathertight to prevent ingress of water below, alarmed and indi-
cated to the navigation bridge.

1.3 The Administration may permit the fitting of particular accesses to spaces below the bulkhead
deck provided they are necessary for the essential working of the ship, e.g. the movement of
machinery and stores, subject to such accesses being made watertight, alarmed and indicated on
the navigation bridge.

Indicators shall be provided on the navigation bridge for all shell doors, loading doors and other clos-
ing appliances which, if left open or not properly secured, could, in the opinion of the Administration,
lead to flooding of a special category space or ro-ro space. The indicator system shall be designed on
the fail-safe principle and shall show by visual alarms if the door is not fully closed or if any of the se-
curing arrangements are not in place and fully locked and by audible alarms if such door or closing
appliances become open or the securing arrangements become unsecured. The indicator panel on the
navigation bridge shall be equipped with a mode selection function "harbour/sea voyage” so arranged
that an audible alarm is given on the navigation bridge if the ship leaves harbour with the bow doors,
inner doors, stern ramp or any other side shell doors not closed or any closing device not in the correct
position. The power supply for the indicator system shall be independent of the power supply for
operating and securing the doors.

Television surveillance and a water leakage detection system shall be arranged to provide an indica-

tion to the navigation bridge and to the engine control station of any leakage through inner and outer

bow doors, stern doors or any other shell doors which could lead to flooding of special category spaces

Or ro-ro spaces.

30

Refer to the “Recommendation on strength and security and locking arrangements of shell doors on ro-ro
passenger ships”, adopted by the Organization by resolution A.793(19).
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Translation. Only the Danish version has legal validity

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-1 B-3
Construction — Structure, subdivision and stability,
machinery and electrical installations

Part B-3 — Subdivision load line assignment for passenger ships
Regulation 18 — Assigning, marking and recording of subdivision load lines for passenger ships

1

In order that the required degree of subdivision shall be maintained, a load line corresponding to the
approved subdivision draught shall be assigned and marked on the ship’s sides. A ship intended for
alternating modes of operation may, if the owners desire, have one or more additional load lines as-
signed and marked to correspond with the subdivision draughts which the Administration may ap-
prove for the alternative service configurations. Each service configuration so approved shall comply
with part B-1 of this chapter independently of the results obtained for other modes of operation.

The subdivision load lines assigned and marked shall be recorded in the Passenger Ship Safety Certifi-
cate, and shall be distinguished by the notation P1 for the principal passenger service configuration,
and P2, P3, etc., for the alternative configurations. The principal passenger configuration shall be
taken as the mode of operation in which the required subdivision index R will have the highest value.
The freeboard corresponding to each of these load lines shall be measured at the same position and
from the same deck line as the freeboards determined in accordance with the International Convention
on Load Lines in force.

The freeboard corresponding to each approved subdivision load line and the service configuration, for
which it is approved, shall be clearly indicated on the Passenger Ship Safety Certificate.

In no case shall any subdivision load line mark be placed above the deepest load line in salt water as
determined by the strength of the ship or the International Convention on Load Lines in force.
Whatever may be the position of the subdivision load line marks, a ship shall in no case be loaded so
as to submerge the load line mark appropriate to the season and locality as determined in accordance
with the International Convention on Load Lines in force.

A ship shall in no case be so loaded that when it is in salt water the subdivision load line mark
appropriate to the particular voyage and service configuration is submerged.



Translation. Only the Danish version has legal validity

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-1 B-4
Construction — Structure, subdivision and stability,
machinery and electrical installations

Part B-4 — Stability management

Regulation 19-0 — Stability information for passenger ships and cargo ships

Ships the keels of which are laid or which are at a similar stage of construction on or after 1 April
1976 shall, regardless of their length, comply with the relevant provisions in the International Code of
Intact Stability 2008, as amended.*

1

11

1.2

1.3

14

The same shall apply to ships that are being altered if the alteration has considerable effect on
the conditions of stability and to ships bought abroad if they are registered with the Register of
Shipping or the Danish International Register of Shipping.

Ships the keels of which are laid or which were at a similar stage of construction before 1 July
1998 and all cargo ships with a gross tonnage below 500 shall, however, not be required to
meet the weather criteria in regulation 3.2 of the code.

The special stability criteria for container ships with a length of more than 100 m stipulated in
regulation 4.9 of the code are not mandatory.

If the existing stability information of the ship must be corrected in order to comply with this
regulation, such corrected stability information shall be approved at the next renewal survey, at
the latest.

Suction dredgers shall comply with the provisions of the code under general loading conditions and
under the following special loading conditions:

2.1
2.2
2.3
2.4
25
2.6
2.7
2.8
29

Light ship with stores and 10% bunker.

100% bunker, no cargo.

10% bunker, water in cargo hold to the widest level.

10% bunker, water to the upper edge of cargo hold.

10% bunker, 1/3 sand cargo, water to the upper edge of cargo hold.

10% bunker, 2/3 sand cargo, water to the upper edge of cargo hold.

10% bunker, cargo hold filled with sand.

70% bunker, cargo hold filled with sand.

In .3, .4, .5 and .6, correction shall be made for the effect of free surface water from water in the
cargo hold.

In dredging work where, for example, mud occurs, correction shall be made for the effect of full
free surface from the load. The specific gravity for mud, etc. shall be set at 1.5.

The stability information for suction dredgers shall make the master of the ship aware that the
sand cargo in rough weather shall be drained from the bottom.
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With regard to passenger ships the keels of which are laid or which are at a similar stage of construction before
1 April 1976, reference is made to technical regulation no. 6 of 3 August 1995 on supplementary requirements
for intact stability for existing passenger ships engaged on international voyages issued by the Danish Maritime
Authority.



Regulation 19 — Damage control information®

1

There shall be permanently exhibited, or readily available on the navigation bridge, for the guidance of
the officer in charge of the ship, plans showing clearly for each deck and hold the boundaries of the
watertight compartments, the openings therein with the means of closure and position of any controls
thereof, and the arrangements for the correction of any list due to flooding. In addition, booklets con-
taining the aforementioned information shall be made available to the officers of the ship.

Watertight doors in passenger ships permitted to remain open during navigation shall be clearly indi-
cated in the ship’s stability information

General precautions to be included shall consist of a listing of equipment, conditions, and operational
procedures, considered by the Administration to be necessary to maintain watertight integrity under
normal ship operations.

Specific precautions to be included shall consist of a listing of elements (i.e. closures, security of
cargo, sounding of alarms, etc.) considered by the Administration to be vital to the survival of the ship,
passengers and crew.

In case of ships to which damage stability requirements of part B-1 apply, damage stability infor-
mation shall provide the master a simple and easily understandable way of assessing the ship’s surviv-
ability in all damage cases involving a compartment or group of compartments.

Regulation 20 — Loading of passenger ships

1

On completion of loading of the ship and prior to its departure, the master shall determine the ship’s
trim and stability and also ascertain and record that the ship is in compliance with stability criteria in
relevant regulations. The determination of the ship’s stability shall always be made by calculation.®
The Administration may accept the use of an electronic loading and stability computer or equivalent
means for this purpose.

Water ballast should not in general be carried in tanks intended for oil fuel. In ships in which it is not
practicable to avoid putting water in oil fuel tanks, oily-water separating equipment to the satisfaction
of the Administration shall be fitted, or other alternative means, such as discharge to shore facilities,
acceptable to the Administration shall be provided for disposing of the oily-water ballast.

The provisions of this regulation are without prejudice to the provisions of the International Conven-
tion for the Prevention of Pollution from Ships in force.

Regulation 21 — Periodical operation and inspection of watertight doors, etc. in passenger ships

1

Drills for the operating of watertight doors, sidescuttles, valves and closing mechanisms of scuppers,
ash-chutes and rubbish-chutes shall take place weekly. In ships in which the voyage exceeds one week
in duration a complete drill shall be held before leaving port, and others thereafter at least once a week
during the voyage.

All watertight doors, both hinged and power operated, in watertight bulkheads, in use at sea, shall be
operated daily.

The watertight doors and all mechanisms and indicators connected therewith, all valves, the closing of
which is necessary to make a compartment watertight, and all valves the operation of which is neces-
sary for damage control cross connections shall be periodically inspected at sea at least once a week.

32
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Refer to the “Guidelines for damage control plans and information for the master of the ship” (MSC/Circ.1245).
For ships with frequent arrivals and departures, interpolation between a number of pre-calculated loading
conditions, close to the actual one, may be equal to a direct calculation.
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A record of all drills and inspections required by this regulation shall be entered in the log-book with
an explicit record of any defects which may be disclosed.

Regulation 22 — Prevention and control of water ingress, etc.

1

All watertight doors shall be kept closed during navigation except that they may be opened during
navigation as specified in paragraphs 3 and 4. Watertight doors of a width of more than 1.2 m in
machinery spaces as permitted by regulation 13.10 may only be opened in the circumstances detailed
in that regulation. Any door which is opened in accordance with this paragraph shall be ready to be
immediately closed.

Watertight doors located below the bulkhead deck having a maximum clear opening width of more
than 1.2 m shall be kept closed when the ship is at sea, except for limited periods when absolutely
necessary as determined by the Administration.

A watertight door may be opened during navigation to permit the passage of passengers or crew, or
when work in the immediate vicinity of the door necessitates it being opened. The door must be im-
mediately closed when transit through the door is complete or when the task which necessitated it be-
ing open is finished.

Certain watertight doors may be permitted to remain open during navigation only if considered abso-
lutely necessary; that is, being open is determined essential to the safe and effective operation of the
ship’s machinery or to permit passengers normally unrestricted access throughout the passenger area.
Such determination shall be made by the Administration only after careful consideration of the impact
on ship operations and survivability. A watertight door permitted to remain thus open shall be clearly
indicated in the ship’s stability information and shall always be ready to be immediately closed.
Portable plates on bulkheads shall always be in place before the ship leaves port, and shall not be re-
moved during navigation except in case of urgent necessity at the discretion of the master. The neces-
sary precautions shall be taken in replacing them to ensure that the joints are watertight. Power-oper-
ated sliding watertight doors permitted in machinery spaces in accordance with regulation 13.10 shall
be closed before the ship leaves port and shall remain closed during navigation except in case of
urgent necessity at the discretion of the master.

Watertight doors fitted in watertight bulkheads dividing cargo between deck spaces in accordance with
regulation 13.9.1 shall be closed before the voyage commences and shall be kept closed during navi-
gation; the time of opening such doors in port and of closing them before the ship leaves port shall be
entered in the log-book.

Gangway, cargo and fuelling ports fitted below the bulkhead deck shall be effectively closed and se-
cured watertight before the ship leaves port, and shall be kept closed during navigation.

The following doors, located above the bulkhead deck, shall be closed and locked before the ship pro-
ceeds on any voyage and shall remain closed and locked until the ship is at its next berth:

8.1 cargo loading doors in the shell or the boundaries of enclosed superstructures;

8.2  bow visors fitted in positions as indicated in paragraph 8.1;

8.3 cargo loading doors in the collision bulkhead; and

8.4 ramps forming an alternative closure to those defined in paragraphs 8.1 to 8.3 inclusive.
Provided that where a door cannot be opened or closed while the ship is at the berth such a door may
be opened or left open while the ship approaches or draws away from the berth, but only so far as may
be necessary to enable the door to be immediately operated. In any case, the inner bow door must be
kept closed.
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13
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16

17

Notwithstanding the requirements of paragraphs 8.1 and 8.4, the Administration may authorize that
particular doors can be opened at the discretion of the master, if necessary for the operation of the ship
or the embarking and disembarking of passengers when the ship is at safe anchorage and provided that
the safety of the ship is not impaired.

The master shall ensure that an effective system of supervision and reporting of the closing and open-

ing of the doors referred to in paragraph 8.1 is implemented.

The master shall ensure, before the ship proceeds on any voyage, that an entry in the log-book is made

of the time of the last closing of the doors specified in paragraph 13 and the time of any opening of

particular doors in accordance with paragraph 14.

Hinged doors, portable plates, sidescuttles, gangway, cargo and bunkering ports and other openings,

which are required by these regulations to be kept closed during navigation, shall be closed before the

ship leaves port. The time of closing and the time of opening (if permissible under these regulations)
shall be recorded in such log-book as may be prescribed by the Administration.

Where in a between-decks, the sills of any of the sidescuttles referred to in regulation 15.3.2 are below

a line drawn parallel to the bulkhead deck at side and having its lowest point 1.4 m plus 2.5% of the

breadth of the ship above the water when the ship departs from any port, all the sidescuttles in that

between-decks shall be closed watertight and locked before the ship leaves port, and they shall not be
opened before the ship arrives at the next port. In the application of this paragraph the appropriate al-
lowance for fresh water may be made when applicable.

14.1 The time of opening such sidescuttles in port and of closing and locking them before the ship
leaves port shall be entered in such log-book as may be prescribed by the Administration.

14.2 For any ship that has one or more sidescuttles so placed that the requirements of paragraph 3.3.1
would apply when it was floating at its deepest subdivision draught, the Administration may in-
dicate the limiting mean draught at which these sidescuttles will have their sills above the line
drawn parallel to the bulkhead deck at side, and having its lowest point 1.4 m plus 25% of the
breadth of the ship above the waterline corresponding to the limiting mean draught, and at
which it will therefore be permissible to depart from port without previously closing and lock-
ing them and to open them at sea on the responsibility of the master during the voyage to the
next port. In tropical zones as defined in the International Convention on Load Lines in force,
this limiting draught may be increased by 0.3 m.

Sidescuttles and their deadlights which will not be accessible during navigation shall be closed and

secured before the ship leaves port.

If cargo is carried in such spaces, the sidescuttles and their deadlights shall be closed watertight and

locked before the cargo is shipped and such closing and locking shall be recorded in such log-book as

may be prescribed by the Administration.

When a rubbish-chute, etc. is not in use, both the cover and the valve required by regulation 15.10.2

shall be kept closed and secured.

Regulation 22-1 — Flooding detection systems for passenger ships carrying 36 or more persons con-
structed on or after 1 July 2010

1

A flooding detection system for watertight spaces below the bulkhead deck shall be provided based on
the guidelines developed by the Organization.*

34

Refer to “Guidelines for flooding detection systems on passenger ships” (MSC.1/Circ.1291).



Regulation 23 — Special requirements for ro-ro passenger ships

1

Special category spaces and ro-ro spaces shall be continuously patrolled or monitored by effective
means, such as television surveillance, so that any movement of vehicles in adverse weather condi-
tions and unauthorized access by passengers thereto can be detected whilst the ship is underway.
Documented operating procedures for closing and securing all shell doors, loading doors and other
closing appliances which, if left open or not properly secured, could, in the opinion of the Administra-
tion, lead to flooding of a special category space or ro-ro space, shall be kept on board and posted at an
appropriate place.

All accesses from the ro-ro deck and vehicle ramps that lead to spaces below the bulkhead deck shall
be closed before the ship leaves the berth on any voyage and shall remain closed until the ship is at its
next berth.

The master shall ensure that an effective system of supervision and reporting of the closing and open-
ing of such accesses referred to in paragraph 3 is implemented.

The master shall ensure, before the ship leaves the berth on any voyage, that an entry in the log-book,
as required by regulation 22.13, is made of the time of the last closing of the accesses.
Notwithstanding the requirements of paragraph 3, the Administration may permit some accesses to be
opened during the voyage, but only for a period sufficient to permit through passage and, if required,
for the essential working of the ship.

All transverse or longitudinal bulkheads which are taken into account as effective to confine the sea-
water accumulated on the ro-ro deck shall be in place and secured before the ship leaves the berth and
remain in place and secured until the ship is at its next berth.

Notwithstanding the requirements of paragraph 7, the Administration may permit some accesses
within such bulkheads to be opened during the voyage but only for sufficient time to permit through
passage and, if required, for the essential working of the ship.

In all ro-ro passenger ships, the master or the designated officer shall ensure that, without the ex-
pressed consent of the master or the designated officer, no passengers are allowed access to an en-
closed ro-ro deck when the ship is under way.

Regulation 24 — Prevention and control of water ingress, etc. in cargo ships

1

Openings in the shell plating below the deck limiting the vertical extent of damage shall be kept
permanently closed while at sea.

Notwithstanding the requirements of paragraph 3, the Administration may authorize that particular
doors may be opened at the discretion of the master, if necessary for the operation of the ship and pro-
vided that the safety of the ship is not impaired.

Watertight doors or ramps fitted internally to subdivide large cargo spaces shall be closed before the
voyage commences and shall be kept closed during navigation; the time of opening such doors in port
and of closing them before the ship leaves port shall be entered in the log-book.

The use of access doors and hatch covers intended to ensure the watertight integrity of internal open-
ings shall be authorized by the officer of the watch.

Regulation 25 — Water level detectors on single hold cargo ships other than bulk carriers

1

Single hold cargo ships other than bulk carriers constructed before 1 January 2007 shall comply with
the requirements of this regulation not later than 31 December 20009.



Ships having a length (L) of less than 80 m, or 100 m if constructed before 1 July 1998, and a single

cargo hold below the freeboard deck or cargo holds below the freeboard deck which are not separated

by at least one bulkhead made watertight up to that deck, shall be fitted in such space or spaces with
water level detectors.®

The water level detectors required by paragraph 2 shall:

3.1 give an audible and visual alarm at the navigation bridge when the water level above the inner
bottom in the cargo hold reaches a height of not less than 0.3 m, and another when such level
reaches not more than 15% of the mean depth of the cargo hold; and

3.2 be fitted at the aft end of the hold, or above its lowest part where the inner bottom is not parallel
to the designed waterline. Where webs or partial watertight bulkheads are fitted above the inner
bottom, Administrations may require the fitting of additional detectors.

The water level detectors required by paragraph 2 need not be fitted in ships complying with regula-

tion XI11/12, or in ships having watertight side compartments each side of the cargo hold length ex-

tending vertically at least from inner bottom to freeboard deck.
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Reference is made to "Performance standards for water level detectors on bulk carriers and single hold cargo
ships other than bulk carriers”, as adopted by MSC resolution MSC.188(79).



Translation. Only the Danish version has legal validity

Part B-5
Introduction

This part contains provisions that apply in pursuance of Directive 2003/25/EC of the European Parliament
and of the Council of 14 April 2003 on specific stability requirements for ro-ro passenger ships, as amended.
Hence, the provisions of this part refer — as a consequence of the Directive — to the International Convention
for the Safety of Life at Sea (SOLAS) 1974, as amended, and associated Protocols and Codes.

Attention is drawn to the fact that, in order to increase the readability, a reference has been inserted before
the provisions referring to SOLAS 1974.

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-1 B-5

Specific stability requirements for ro-ro passenger ships

Regulation 25-1 — Application
This part shall apply to the following ro-ro passenger ships operating to and from a port of an EU
member State on a regular service, regardless of their flag, when engaged on international voyages:

1

11
1.2

1.3
14

New ro-ro passenger ships shall comply with the specific stability requirements of this part.
Existing ro-ro passenger ships, except for those operating exclusively in sea areas where the
significant wave height is equal to or lower than 1.5 m and which comply with the requirements
of SOLAS 74, chapter B I1-1, regulation 8, shall comply with the specific stability requirements
of this part no later than on 1 October 2010. Existing ro-ro passenger ships which complied
with the requirements of SOLAS 74, chapter B 1l-1, regulation 8, on 17 May 2003 shall comply
with the specific stability requirements of this part no later than on 1 October 2015.

This regulation shall be with prejudice to Article 4(1)(e) of Directive 1999/35/EC.%

Each member State, in its capacity as host State, shall ensure that ro-ro passenger ships, flying
the flag of a State which is not a member State, comply fully with the requirements of this
Directive before they may be engaged on regular voyages from or to ports of that member State
in accordance with Article 4 of Directive 1999/35/EC.

High-speed passenger craft as defined in regulation 1 of chapter X shall not be required to comply
with the provisions of this part, provided that they comply entirely with the provisions of chapter X.

Regulation 25-2 — Definitions
For the purposes of this part, the following definitions shall apply:

1

1.1

1.2

“New ship” means a ship the keel of which is laid or which is at a similar stage of construction

on or after 1 October 2004; a similar stage of construction means the stage at which:

1.1.1 construction identifiable with a specific ship begins; and

1.1.2 assembly of that ship has commenced comprising at least 50 tonnes or 1% of the esti-
mated mass of structural material, whichever is less.

““An existing ship” means a ship which is not a new ship;

36

The Directive has been implemented in Danish law by technical regulation no. 6 issued by the Danish Maritime
Authority of 27 October 2003 on a system of mandatory surveys for the safe operation of ro-ro ferries and high-
speed passenger craft.
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“International Conventions” means the 1974 International Convention for the Safety of Life at
Sea (the SOLAS Convention), and the 1966 International Convention on Load Lines, together
with Protocols and amendments thereto in force;

1.4 ““Regular service” means a series of ro-ro passenger ship crossings serving traffic between the

same two or more ports, which is operated either:

1.4.1 according to a published timetable; or

1.4.2 with crossings so regular or frequent that they constitute a recognisable systematic se-
ries;

1.5 “Stockholm Agreement” means the Agreement concluded at Stockholm on 27-28 February 1996
in pursuance of SOLAS 95 Conference Resolution 14 ““Regional agreements on specific stability
requirements for ro-ro passenger ships, adopted on 29 November 1995;

1.6 ““Host State” means a member State to or from whose ports a ro-ro passenger ship is engaged
on a regular service;

1.7  *“Specific stability requirements” means the stability requirements set out in regulations 25-4
and 25-5;

1.8 “Significant wave height” (h;) is the average height of the highest third of wave heights ob-
served over a given period;

1.9 “Residual freeboard (f;) is the minimum distance between the damaged ro-ro deck and the final
waterline at the location of the damage, without taking into account the additional effect of the
water accumulated on the damaged ro-ro deck.

Sea areas

2.1 A map of sea areas and the corresponding significant wave heights in Northern Europe is re-

produced on the following pages. The significant wave heights shall be used to calculate the
height of water on the car deck used in the specific stability requirements. The figures for the
significant wave height may not be exceeded with a probability of more than 10% a year.
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Regulation 25-3 — General provisions

1

All ro-ro passenger ships referred to in this part shall comply with the specific stability requirements
without prejudice to the requirements of SOLAS 74, chapter B 1l-1, regulation, relating to watertight
subdivision and stability.

For ro-ro passenger ships operating exclusively in sea areas where the significant wave height is
equal to or lower than 1.5 metres, compliance with the requirements of SOLAS 74, chapter B 11-1,
regulation 8, shall be considered equivalent to compliance with the specific stability requirements.

In applying the specific stability requirements, EU member States shall use the guidelines set out in

annex |, insofar as this is practicable and compatible with the design of the ship in question.
Certificates



4.1  All new and existing ro-ro passenger ships flying the flag of an EU member State shall carry a

certificate confirming compliance with the specific stability requirements.
This certificate, which shall be issued by the Administration of the flag State and may be com-
bined with other related certificates, shall indicate the significant wave height up to which the
ship may satisfy the specific stability requirements. The certificate shall remain valid as long as
the ship operates in an area with the same or a lower value of significant wave height.

4.2 Each EU member State acting in its capacity as host State shall recognise certificates issued by
another EU member State.

4.3 Each EU member State acting in its capacity as host State shall accept certificates issued by a
third country certifying that a ship complies with the specific stability requirements established.

5 Seasonal and short-time period operations

5.1 If a shipping company operating a regular service on a year-round basis wishes to introduce
additional ro-ro passenger ships to operate for a shorter period on that service, it shall notify
the competent authority of the host State or States not later than one month before the said ships
are operated on that service. However, in cases where, following unforeseen circumstances, a
replacement ro-ro passenger ship must be introduced rapidly to ensure continuity of service,
Directive 1999/35/EC*’ shall apply.

5.2 If a shipping company wishes to operate seasonally a regular service for a shorter time period
not exceeding six months a year, it shall notify the competent authority of the host State or
States not later than three months before such operation takes place.

5.3  Where such operations take place under conditions of lower significant wave height than those
established for the same sea area for all-year-round operation, the significant wave height
value applicable for this shorter time period may be used by the competent authority for deter-
mining the height of water on the deck when applying the specific stability requirements.

5.4  Following agreement of the competent authority of the host State or States for operations within
the meaning of regulations 25-3.5.1 and .2, the ro-ro passenger ship which undertakes such
operations shall be required to carry a certificate confirming compliance with the specific sta-
bility requirements.

Regulation 25-4 — Specific stability requirements for ro-ro passenger ships
1 In addition to the requirements of SOLAS 74, chapter B 1l-1, regulation 8 relating to watertight
subdivision and stability in damaged condition, all ro-ro passenger ships referred to in this part shall

comply with the requirements of regulations 25-4 and 25-5.

1.1 The provisions of SOLAS 74, chapter B I1-1, regulation 8.2.3 shall be complied with when tak-
ing into account the effect of a hypothetical amount of sea water which is assumed to have ac-
cumulated on the first deck above the design waterline of the ro-ro cargo space or the special
cargo space as defined in SOLAS 74, chapter B I1-2, regulation 3, assumed to be damaged
(hereinafter referred to as ‘the damaged ro-ro deck’). The other requirements of SOLAS 74,
chapter B 11-1, regulation 8, need not be complied with in the application of the stability stand-
ard contained in regulations 25-4 and 25-5. The amount of assumed accumulated sea water
shall be calculated on the basis of a water surface having a fixed height above:

3 The Directive has been implemented in Danish law by technical regulation no. 6 issued by the Danish Maritime

Authority of 27 October 2003 on a system of mandatory surveys for the safe operation of ro-ro ferries and high-
speed passenger craft.



1.2

1.3

14

15

1.6

1.1.1 the lowest point of the deck edge of the damaged compartment of the ro-ro deck; or
1.1.2 when the deck edge of the damaged compartment is submerged then the calculation shall
be based on a fixed height above the still water surface at all heel and trim angles;
as follows:
1.1.3 0.5 mif the residual freeboard (f;) is 0.3 m or less,
1.1.4 0.0 m if the residual freeboard (f;) is 2.0 m or more, and
1.1.5 intermediate values to be determined by linear interpolation, if the residual freeboard (f;)
is 0.3 m or more but less than 2.0 m,
where the residual freeboard (f;) is the minimum distance between the damaged ro-ro
deck and the final waterline at the location of the damage in the damage case being con-
sidered without taking into account the effect of the volume of assumed accumulated
water on the damaged ro-ro deck.
When a high-efficiency drainage system is installed, the Administration of the flag State may al-
low a reduction in the height of the water surface.
For ships in geographically defined restricted areas of operation, the Administration of the flag
State may reduce the height of the water surface prescribed in accordance with regulation 25-
4.1.1 by substituting such height of the water surface by the following:
1.3.1 0.0 m if the significant wave height (hs) defining the area concerned is 1.5 m or less;
1.3.2 the value determined in accordance with regulation 25-4.1.1 if the significant wave
height (hs) defining the area concerned is 4.0 m or above;
1.3.3 intermediate values to be determined by linear interpolation if the significant wave height
(hs) defining the area concerned is 1.5 m or more but less than 4.0 m,
provided that the following conditions are fulfilled:
1.3.4 the flag State Administration is satisfied that the defined area is represented by the sig-
nificant wave height (h) which is not exceeded with a probability of more than 10%; and
1.3.5 the area of operation and, if applicable, the part of the year for which a certain value of
the significant wave height (hs) has been established are entered on the certificates.
As an alternative to the requirements of regulation 25-4.1.1 or 25-4.1.3, the flag State Ad-
ministration may exempt application of the requirements and accept proof, established by model
tests carried out for an individual ship in accordance with the model test method, which ap-
pears in regulation 25-5, justifying that the ship will not capsize with the assumed extent of
damage as provided in SOLAS 74, chapter B 1I-1, regulation 8.4 in the worst location being
considered under regulation 25-4.1.1 in an irregular seaway, and
reference to acceptance of the results of the model test as an equivalence to compliance with
regulation 25-4.1.1 or 25-4.1.3 and the value of the significant wave height (hs) used in the
model tests shall be entered on the ship's certificates.
the information supplied to the master in accordance with SOLAS 74, chapter B 11-1, regulation
8.7.1 and 8.7.2, as developed for compliance with SOLAS 74, chapter B 11-1, regulations 8.2.3
to 8.2.3.4, shall apply unchanged for ro-ro passenger ships approved according to these re-
guirements.

For assessing the effect of the volume of the assumed accumulated sea water on the damaged ro-ro
deck in regulation 25-4.1, the following provisions shall prevail:

2.1

a transverse or longitudinal bulkhead shall be considered intact if all parts of it lie inboard of
vertical surfaces on both sides of the ship, which are situated at a distance from the shell plat-



ing equal to one-fifth of the breadth of the ship, as defined in regulation 2, and measured at

right angles to the centreline at the level of the deepest subdivision load line;

2.2 in cases where the ship's hull is structurally partly widened for compliance with the specific sta-
bility requirements, the resulting increase of the value of one-fifth of the breadth of it is to be
used throughout, but shall not govern the location of existing bulkhead penetrations, piping
systems, etc., which were acceptable prior to the widening;

2.3 the tightness of transverse or longitudinal bulkheads which are taken into account as effective
to confine the assumed accumulated sea water in the compartment concerned in the damaged
ro-ro deck shall be commensurate with the drainage system, and shall withstand hydrostatic
pressure in accordance with the results of the damage calculation. Such bulkheads shall be at
least 4 m in height, unless the water height is less than 0.5 metres. In such cases, the height of
the bulkheads may be calculated in accordance with the following:

Bh = 8hW

Where:

By, is the bulkhead height and

H, is the water height.

The minimum height of the bulkhead may under no circumstances be less than 2.2 metres. How-

ever, in case of a ship with hanging car decks, the minimum height of the bulkhead shall be not

less than the height to the underside of the hanging deck when in its lowered position;

2.3.1 for special arrangements such as, e.g., full-width hanging decks and wide side casings,
other bulkhead heights may be accepted on the basis of detailed model tests;

2.3.2 the effect of the volume of the assumed accumulated sea water need not be taken into ac-
count for any compartment of the damaged ro-ro deck, provided that such a compartment
has on each side of the deck freeing ports evenly distributed along the sides of the com-
partment complying with the following:

233 4>031
where
A is the total area of freeing ports on each side of the deck in m?; and
I is the length of the compartment in m;

2.3.4 the ship shall maintain a residual freeboard of at least 1.0 m in the worst damage condi-
tion without taking into account the effect of the assumed volume of water on the
damaged ro-ro deck; and

2.3.5 such freeing ports shall be located within the height of 0.6 m above the damaged ro-ro
deck, and the lower edge of the ports shall be within 2 cm above the damaged ro-ro deck;
and

2.3.6 such freeing ports shall be fitted with closing devices or flaps to prevent water entering
the ro-ro deck whilst allowing water which may accumulate on the ro-ro deck to drain.

2.4 When a bulkhead above the ro-ro deck is assumed damaged, both compartments bordering the
bulkhead shall be assumed flooded to the same height of water surface as calculated in regula-
tion 25-4.1.1 or 25-4.1.3.

3 When determining significant wave height, the wave heights given on the maps or list of sea areas
established by the EU member States in line with regulation 25-2.2 shall be used.
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3.1  For ships which are to be operated only for a shorter season, the host State Administration shall
determine in agreement with the other countries whose ports are included in the ship’s route,
the significant wave height to be used.

Model tests shall be conducted in accordance with the regulation 25-5.

Regulation 25-5 — Model test method

1

Obijectives

This revised model test method is a revision of the method contained in the Appendix to the Annex to

resolution 14 of the 1995 SOLAS Conference. Since the entry into force of the Stockholm Agreement a

number of model tests has been carried out in accordance with the test method previously in force®.

During these tests a number of refinements in the procedures have been identified. This new model test

method aims to include these refinements and, together with the appended Guidance Notes, provide a

more robust procedure for the assessment of survivability of a damaged ro-ro passenger ship in a

seaway. In the tests provided for in regulation 25-4.1.4, the ship should be capable of withstanding a

seaway as defined in regulation 25-4.1 in the worst damage-case scenario.

Definitions

Lgp is the length between perpendiculars

h is the significant wave height

B is the moulded breadth of the ship

Ty is the peak period

T, is the zero crossing period

Ship model

3.1 The model shall copy the actual ship for both outer configuration and internal arrangement, in
particular all damaged spaces having an effect on the process of flooding and shipping of
water. Intact draught, trim, heel and limiting operational KG corresponding to the worst
damage case shall be used. Furthermore, the test case(s) to be considered shall represent the
worst damage case(s) defined in accordance with SOLAS 74, chapter B 11-1, regulation 8.2.3.2,
with regard to the total area under the positive GZ curve and the centreline of the damage
opening shall be located within the following range:

A + 35% Lgp from midship;

2 an additional test will be required for the worst damage within + 10% Lgp from midship if
the damage case referred to in regulation 25-5.3.1 is outside of + 10% Lgp from midship.

3.2 The model shall comply with the following:

3.2.1 length between perpendiculars (Lgp) is to be at least 3 m or a length corresponding to a
model scale of 1:40, whichever is greater, and the vertical extent up to at least three
superstructure standard heights above the bulkhead (freeboard) deck;

3.2.2 hull thickness of flooded spaces may not exceed 4 mm;

3.2.3 in both intact and damaged conditions, the model shall satisfy the correct displacement
and draught marks (T, Tm, Tr, port and starboard) with a maximum tolerance in any one
draught mark of + 2 mm. Draught marks forward and aft shall be located as near FP and
AP as practicable;

s wiN R
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The Danish Maritime Authority shall accept approvals for existing ships made on the basis of model tests carried
out in accordance with the previous method of technical regulation no. 2 of 3 march 1998, appendix 3, issued by
the Danish Maritime Authority.



3.3

3.2.4 all damaged compartments and ro-ro spaces shall be modelled with the correct surface
and volume permeabilities (actual values and distributions) ensuring that floodwater
mass and mass distribution are correctly represented;
3.2.5 the characteristics of motion of the actual ship shall be modelled properly, paying par-
ticular attention to the intact GM tolerance and radii of gyration in roll and pitch motion.
Both radii shall be measured in air and be in the range of 0.35B to 0.4B for roll motion,
and 0.2LOA to 0.25LOA for pitch motion;
3.2.6 main design features such as watertight bulkheads, air escapes, etc., above and below the
bulkhead deck that can result in asymmetric flooding shall be modelled properly as far as
practicable to represent the real situation; Ventilating and cross-flooding arrangements
shall be constructed to a minimum cross section of 500 mm?;
3.2.7 the shape of the damage opening shall be as follows:
3.2.7.1 trapezoidal profile with side at 15° slope to the vertical and the width at the de-
sign waterline defined according to SOLAS 74, chapter B I1-1, regulation 8.4.1;

3.2.7.2 isosceles triangular profile in the horizontal plane with the height equal to B/5
according to SOLAS 74, chapter B 11-1, regulation 8.4.2. If side casings are fit-
ted within B/5, the damaged length in way of the side casings shall not be less
than 25 mm;

3.2.7.3 notwithstanding the provisions of regulations 25-5.3.2.7.1 and 25-5.3.2.7.2
above, all compartments taken as damaged in calculating the worst damage
case(s) referred to in regulation 25-5.3.1 shall be flooded in the model tests.

The model in the flooded equilibrium condition shall be heeled by an additional angle corre-

sponding to that induced by the heeling moment M, = max (Mpass; Miauncn)-Muing, DUt in NO case

shall the final heel be less than 1° towards damage. Myass, Miaunch @nd Mying are as specified in

SOLAS 74, chapter 11-1, regulation 8.2.3.4. For existing ships this angle may be taken as 1°.

4 Procedure for experiments.

4.1

4.2

The model shall be tested in a long-crested irregular seaway defined by the JONSWAP spec-

trum with significant wave height hs, a peak enhancement factor y = 3.3 and a peak period Tp =

A h (T,= T,/1.285). hsis the significant wave height for the area of operation, which is not ex-

ceeded by a probability of more than 10% on a yearly basis, but limited to a maximum of 4 m.

Furthermore,

4.1.1 the basin width shall be sufficient to avoid contact or other interaction with the sides of
the basin and is recommended not to be less than Lgp+2m;

4.1.2 the basin depth shall be sufficient for proper wave modelling but shall not be less than 1
m;

4.1.3 for a representative wave realisation to be used, measurements shall be performed prior
to the test at three different locations within the drift range;

4.1.4 the wave probe closer to the wave maker shall be located at the position where the model
is placed when the test starts;

4.1.5 variation in hg and T, shall be within + 5% for the three locations; and

4.1.6 during the tests, for approval purposes, a tolerance of + 2.5% in hs, + 2.5% in T, and *
5% in T, shall be allowed with reference to the probe closer to the wave maker.

The model shall be free to drift and placed in beam seas (90° heading) with the damage hole

facing the oncoming waves, with no mooring system permanently attached to the model used.



4.3

To maintain a beam sea heading of approximately 90° during the model test the following re-

quirements shall be satisfied:

4.2.1 heading control lines, intended for minor adjustment, shall be located at the centre line of
the stem and stern, in a symmetrical fashion and at a level between the position of KG
and the damaged waterline; and

4.2.2 the carriage speed shall be equal to the actual drift speed of the model with speed adjust-
ment made when necessary.

At least 10 experiments shall be carried out. The test period for each experiment shall be of a

duration such that a stationary state is reached, but not less than 30 min in full-scale. A differ-

ent wave realisation train shall be used for each experiment.

Survival criteria.

The ship shall be considered as surviving if a stationary state is reached for the successive test runs as
required in regulation 25-5.4.3. The model shall be considered as capsized if angles of roll of more
than 30° to the vertical axis or steady (average) heel greater than 20° for a period longer than three
minutes full-scale occur, even if a stationary state is reached.

Test documentation

6.1
6.2

The model test programme shall be approved by the Administration in advance.

Tests shall be documented by means of a report and a video or other visual records containing
all relevant information on the model and the test results, which are to be approved by the Ad-
ministration. These shall include, as a minimum, the theoretical and measured wave spectra
and statistics (hs, T, T,) of the wave elevation at the three different locations in the basin for a
representative realisation, and for the tests with the model, the time series of main statistics of
the measured wave elevation close to the wave maker and records of model roll, heave and
pitch motions, and of the drift speed.

10



Annex 1
Indicative guidelines to national administrations
PART I

Application

In line with the provisions of regulation 25-3.3, these guidelines shall be used by the national Administra-

tions of member States in the application of the specific stability requirements, in so far as this is practicable

and compatible with the design of the ship in question. The paragraph numbers appearing below correspond

to those in regulations 25-4 and 25-5.

25-4.1

As a first step all ro-ro passenger ships referred to in this part shall comply with the SOLAS 90 standard of

residual stability as it applies to all passenger ships constructed on or after 29 April 1990. It is the applica-

tion of this requirement that defines the residual freeboard f,, necessary for the calculations required in reg-
ulation 25-4.1.1.

25-4.1.1

1 This regulation addresses the application of a hypothetical amount of water accumulated on the bulk-
head (ro-ro) deck. The water is assumed to have entered the deck via a damage opening. This regula-
tion requires that the ship in addition to complying with the full requirements of the SOLAS 90 stand-
ard further complies with that part of the SOLAS 90 criteria contained in points 2.3 to 2.3.4 of SOLAS
74, chapter B 11-1, regulation 8, with the defined amount of water on deck. For this calculation no
other requirements of SOLAS 74, chapter B Il-1, regulation 8, need be taken into account. For exam-
ple the ship does not, for this calculation, need to comply with the requirements for the angles of equi-
librium or non-submergence of the margin line.

2 The accumulated water is added as a liquid load with one common surface inside all compartments
which are assumed flooded on the car deck. The height (h,,) of water on deck is dependent on the re-
sidual freeboard (f;) after damage, and is measured in way of the damage (see figure 1). The residual
freeboard, is the minimum distance between the damaged ro-ro deck and the final waterline (after
equalisation measures if any have been taken) in way of the assumed damage after examining all pos-
sible damage scenarios in determining the compliance with the SOLAS 90 standard as required in
regulation 25-4.1. No account shall be taken of the effect of the hypothetical volume of water assumed
to have accumulated on the damaged ro-ro deck when calculating f;.

3 If f, is 2.0 m or more, no water is assumed to accumulate on the ro-ro deck. If f, is 0.3 m or less, then
height h,, is assumed to be 0.5 m. Intermediate heights of water are obtained by linear interpolation
(see figure 2).

25-4.1.2

Means for drainage of water can only be considered as effective if these means are of a capacity to prevent

large amounts of water from accumulating on the deck i.e. many thousands of tonnes per hour which is far

beyond the capacities fitted at the time of the adoption of these regulations. Such high efficiency drainage

systems may be developed and approved in the future (based on guidelines to be developed by the Interna-

tional Maritime Organisation).

25-4.1.3

1 The amount of assumed accumulated water on deck may, in addition to any reduction in accordance
with regulation 25-4.1.1, be reduced for operations in geographically defined restricted areas. These

11



areas are designated in accordance with the significant wave height (hs) defining the area in line with
the provisions of regulation 25-2.2.

2 If the significant wave height (h;), in the area concerned is 1.5 m or less, then no additional water is
assumed to accumulate on the damaged ro-ro deck. If the significant wave height in the area con-
cerned is 4.0 m or more, then the height of the assumed accumulated water shall be the value calcu-
lated in accordance with regulation 25-4.1.1. Intermediate values to be determined by linear inter-
polation (see figure 3).

3 The height h,, is kept constant, therefore the amount of added water is variable as it is dependent upon
the heeling angle and whether at any particular heeling angle the deck edge is immersed or not (see
figure 4). It shall be noted that the assumed permeability of the car deck spaces is to be taken as 90%
(cf. MSC/Circ.649), whereas other assumed flooded spaces permeabilities are to be those prescribed
in regulation 5.

4 If the calculations to demonstrate compliance with the specific stability requirements relate to a
significant wave height less than 4.0 m, that restricting significant wave height shall be recorded on
the vessel's passenger ship safety certificate.

25-414and .15

As an alternative to complying with the new stability requirements in regulation 25-4.11 or 25-4.1.3 an Ad-

ministration may accept proof of compliance via model tests. The model test requirements are detailed in

regulation 25-5. Guidance notes on the model tests are contained in part 11 of this Annex.

25-4.1.6

Conventionally derived SOLAS 90 standard limiting operational curve(s) (KG or GM) may not remain

applicable in cases where ‘water on deck’ is assumed under the terms of regulation 25-4 and it may be

necessary to determine revised limiting curve(s) which take into account the effects of this added water. To
this effect sufficient calculations corresponding to an adequate number of operational draughts and trims
shall be carried out.

Note: Revised limiting operational KG/GM curves may be derived by iteration, whereby the minimum excess

GM resulting from damage stability calculations with water on deck is added to the input KG (or deducted

from the GM) used to determine the damaged freeboards (f;), upon which the quantities of water on deck are

based, this process being repeated until the excess GM becomes negligible.

It is anticipated that operators would begin such an iteration with the maximum KG/minimum GM which

could reasonably be sustained in service and would seek to manipulate the resulting deck bulkhead ar-

rangement to minimise the excess GM derived from damage stability calculations with water on deck.
25-4.2.1

As for conventional SOLAS damage requirements bulkheads inboard of the B/5 line are considered intact in

the event of side collision damage.

25-4.2.2

If side structural sponsons are fitted to enable compliance with this regulation, and as a consequence there

is an increase in the breadth (B) of the ship and hence the vessel's B/5 distance from the ship's side, such

modification shall not cause the relocation of any existing structural parts or any existing penetrations of the

main transverse watertight bulkheads below the bulkhead deck (see figure 5).

25-4.2.3

1 Transverse or longitudinal bulkheads/barriers which are fitted and taken into account to confine the
movement of assumed accumulated water on the damaged ro-ro deck need not be strictly ‘watertight’.
Small amounts of leakage may be permitted subject to the drainage provisions being capable of pre-
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venting an accumulation of water on the ‘other side’ of the bulkhead/barrier. In such cases where
scuppers become inoperative as a result of a loss of positive difference of water levels other means of
passive drainage shall be provided.

2 The height (By) of transverse and longitudinal bulkheads/barriers shall be not less than (8 x h,)
metres, where h,, is the height of the accumulated water as calculated by application of the residual
freeboard and significant wave height (as referred to in regulations 25-4.1.1 and 25-4.1.3). However
in no case is the height of the bulkhead/barrier to be less than the greater of:

2.1 2.2 metres; or

2.2  the height between the bulkhead deck and the lower point of the underside structure of the inter-
mediate or hanging car decks, when these are in their lowered position. It should be noted that
any gaps between the top edge of the bulkhead and the underside of the plating must be ‘plated-
in’ in the transverse or longitudinal direction as appropriate (see figure 6).
Bulkheads/barriers with a height less than that specified above may be accepted if model tests
are carried out in accordance with part Il to confirm that the alternative design ensures appro-
priate standard of survivability. Care needs to be taken when fixing the height of the bulk-
head/barrier such that the height shall also be sufficient to prevent progressive flooding within
the required stability range. This range is not to be prejudiced by model tests.
Note: The range may be reduced to 10 degrees provided the corresponding area under the
curve is increased (cf. MSC 64/22).

25-4.2.5.1

The area ‘A’ relates to permanent openings. It should be noted that the “freeing ports’ option is not suitable

for ships which require the buoyancy of the whole or part of the superstructure in order to meet the criteria.

The requirement is that the freeing ports shall be fitted with closing flaps to prevent water entering, but

allowing water to drain.

These flaps may not rely on active means. They shall be self-operating and it shall be shown that they do not

restrict outflow to a significant degree. Any significant efficiency reduction shall be compensated by the fit-

ting of additional openings so that the required area is maintained.

25-4.2.5.2

For the freeing ports to be considered effective the minimum distance from the lower edge of the freeing port

to the damaged waterline shall be at least 1.0 m. The calculation of the minimum distance shall not take into

account the effect of any additional water on deck (see figure 7).

25-4.2.5.3

Freeing ports shall be sited as low as possible in the side bulwark or shell plating. The lower edge of the

freeing port opening shall be no higher than 2 cm above the bulkhead deck and the upper edge of the open-

ing no higher than 0.6 m (see figure 8).

Note: Spaces to which regulation 25-4.2.5 applies, i.e. those spaces fitted with freeing ports or similar

openings, shall not be included as intact spaces in the derivation of the intact and damage stability curves.

25-4.2.6

1 The statutory extent of damage is to be applied along the length of the ship. Depending on the subdivi-
sion standard the damage may not affect any bulkhead or may only affect a bulkhead below the bulk-
head deck or only bulkhead above the bulkhead deck or various combinations.

2 All transverse and longitudinal bulkheads/barriers which constrain the assumed accumulated amount
of water shall be in place and secured at all times when the ship is at sea.
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In those cases where the transverse bulkhead/barrier is damaged the accumulated water on deck shall
have a common surface level on both sides of the damaged bulkhead/barrier at the height h,, (see
figure 9).

PART I
MODEL TESTING

The purpose of these guidelines is to ensure uniformity in the methods employed in the construction and
verification of the model as well as in the undertaking and analyses of the model tests, while appreciating
that available facilities and costs will affect in some way this uniformity.

The content of regulations 25-5.1 and .2 is self-explanatory.

25-5.3 — Ship model

1

The material of which the model is made is not important in itself, provided that the model both in the

intact and damaged condition is sufficiently rigid to ensure that its hydrostatic properties are the same

as those of the actual ship and also that the flexural response of the hull in waves is negligible.

It is also important to ensure that the damaged compartments are modelled as accurately as practic-

ably possible to ensure that the correct volume of flood water is represented.

Since ingress of water (even small amounts) into the intact parts of the model will affect its behaviour,

measures shall be taken to ensure that this ingress does not occur.

In model tests involving worst SOLAS damages near the ship ends, it has been observed that progres-

sive flooding was not possible because of the tendency of the water on deck to accumulate near the

damage opening and hence flow out. As such models were able to survive very high sea states, while

they capsized in lesser sea states with less onerous SOLAS damages, away from the ends, the limit £

35% was introduced to prevent this.

Extensive research carried out for the purpose of developing appropriate criteria for new vessels has

clearly shown that in addition to the GM and freeboard being important parameters in the survivabil-

ity of passenger ships, the area under the residual stability curve is also another major factor. Conse-

quently in choosing the worst SOLAS damage for compliance with the requirement of regulation 25-

5.3.1 the worst damage is to be taken as that which gives the least area under the residual stability

curve.

Model particulars

2.1 In recognising that scale effects play an important role in the behaviour of the model during
tests, it is important to ensure that these effects are minimised as much as practically possible.
The model shall be as large as possible since details of damaged compartments are easier con-
structed in larger models and the scale effects are reduced. It is therefore required that the
model length is not less than that corresponding to 1:40 scale. However it is required that the
model is not less than 3 metres long at the subdivision load line.
It has been found during tests that the vertical extent of the model can affect the results when
tested dynamically. It is therefore required that the ship is modelled to at least three super
structure standard heights above the bulkhead (freeboard) deck so that the large waves of the
wave train do not break over the model.

2.2 The model in way of the assumed damages shall be as thin as practically possible to ensure that
the amount of flood water and its centre of gravity is adequately represented. The hull thickness
may not be more than 4 mm. It is recognised that it may not be possible for the model hull and
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2.3

2.4

25

2.6

2.7

the elements of primary and secondary subdivision in way of the damage to be constructed with
sufficient detail and due to these constructional limitations it may not be possible to calculate
accurately the assumed permeability of the space.

It is important that not only the draughts in the intact condition are verified, but also that the
draughts of the damaged model are accurately measured for correlation with those derived
from the damaged stability calculation. For practical reasons a tolerance of +2 mm will be ac-
cepted on all draught values.

After measuring the damaged draughts it may be found necessary to make adjustments to the
permeability of the damaged compartment by either introducing intact volumes or by adding
weights. However it is also important to ensure that the centre of gravity of the flood water is
accurately represented. In this case any adjustments made shall err on the side of safety.

If the model is required to be fitted with barriers on deck and the barriers are less than the
height required below, the model is to be fitted with TV monitors so that any ‘splashing over’
and any accumulation of water on the undamaged area of the deck can be monitored. In this
case a video recording of the event is to form part of the test records.

The height of transverse or longitudinal bulkheads which are taken into account as effective to
confine the assumed accumulated sea water in the compartment concerned in the damaged ro-
ro deck shall be at least 4 m in height unless the height of water is less than 0.5 m. In such cases
the height of the bulkhead may be calculated in accordance with the following:

Bh = 8hw

where By, is the bulkhead height; and

hy, is the height of water.

In any event, the minimum height of the bulkhead shall be not less than 2.2 m. However, in the
case of a ship with hanging car decks, the minimum height of the bulkhead shall be not less than
the height to the underside of the hanging car deck when in its lowered position.

In order to ensure that the model motion characteristics represent those of the actual ship it is
important that the model is both inclined and rolled in the intact condition so that the intact GM
and the mass distribution are verified. The mass distribution shall be measured in air. The
transverse radius of gyration of the actual ship shall be in the range 0.35B to 0.4B and the lon-
gitudinal radius of gyration should be in the range 0.2L to 0.25L.

Note: While inclining and rolling the model in the damaged condition may be accepted as a
check for the purpose of verifying the residual stability curve, such tests shall not be accepted in
lieu of the intact tests.

It is assumed that the ventilators of the damage compartment of the actual ship are adequate for
unhindered flooding and movement of the flood water. However in trying to scale down the
ventilating arrangements of the actual ship undesirable scale effects may be introduced in the
model. In order to ensure that no such effects occur it is recommended to construct the venti-
lating arrangements to a larger scale than that of the model, ensuring that this does not affect
the flow of water on the car deck.

It is deemed appropriate to consider a damage shape representative of a cross section of the
striking ship in the bow region. The 15° angle is based on a study of the cross section at a
distance of B/5 from the bow for a representative selection of vessels of different types and sizes.
The isosceles triangular profile of the prismatic damage shape is that corresponding to the load
waterline.
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Additionally in cases where side casings of width less than B/5 are fitted and in order to avoid
any possible scale effects, the damage length in way of the side casings shall not be less than 25
mm.
In the original model test method of resolution 14 of the 1995 SOLAS Conference the effect of heeling
induced by the maximum moment deriving from any of passenger crowding, launching of survival
craft, wind and turning was not considered even though this effect was part of SOLAS. Results from an
investigation have shown, however, that it would be prudent to take these effects into account and to
retain the minimum of 1° heel towards the damage for practical purposes. It is to be noted that heeling
due to turning was considered not to be relevant.
In cases where there is a margin in GM in the actual loading conditions compared to the GM limiting
curve (derived from SOLAS 90), the Administration may accept that this margin is taken advantage of
in the model test. In such cases the GM limiting curve shall be adjusted. This adjustment can be done
as follows:

GM

. Operational envelope
Operationel kurve  gm curve

74|
Adjusted curve PR |

Justeret kurve B PR
W S
-
- -
- - -

|
| |
I \— Oprindelig | original soLAs
| SOLAS 90 | 90curve
I grensekurve |
I |
| !
| |

oObF————_————

dis ds

Dybgang Draught

d = ds-0,6 (ds-d.s)
where: ds is the subdivision draught; and ds is the lightship draught.

The adjusted curve is a straight line between the GM used in the model test at the subdivision draught
and the intersection of the original SOLAS 90 curve and draught d.

25-5.4 — Procedure for experiments

11

Wave spectra

The JONSWAP spectrum shall be used as this describes fetch- and duration-limited seas which corre-
spond to the majority of conditions world wide. In this respect it is important that not only the peak
period of the wave train is verified but also that the zero crossing period is correct.

It is required that for every test run the wave spectrum is recorded and documented. Measurements for
this recording shall be taken at the probe closest to the wave making machine.
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1.2

13

It is also required that the model is instrumented so that its motions (roll, heave and pitch) as well as
its attitude (heel, sinkage and trim) are monitored and recorded through-out the test.

It has been found that it is not practical to set absolute limits for significant wave heights, peak
periods and zero crossing periods of the model wave spectra. An acceptable margin has therefore
been introduced.

To avoid interference of the mooring system with the ship dynamics, the towing carriage (to which the
mooring system is attached) shall follow the model at its actual drifting speed. In a sea state with ir-
regular waves the drift speed will not be constant; a constant carriage speed would result in low fre-
guency, large amplitude drift oscillations, which may affect the model behaviour.

A sufficient number of tests in different wave trains shall be necessary to ensure statistical reliability,
i.e. the objective shall be to determine with a high degree of confidence that an unsafe ship will cap-
size in the selected conditions. A minimum number of 10 runs shall be considered to provide a reason-
able level of reliability.

25-5.5 — Survival criteria

The contents of this paragraph are considered self-explanatory.

25-5.6 — Test approval

The following documents shall be part of the report to the Administration:

(@)
(b)
(©)
(d)

(€)
(f)

damage stability calculations for worst SOLAS and mid-ship damage (if different);

general arrangement drawing of the model together with details of construction and instrumentation;
inclining experiment and measurements of radii of gyration;

nominal and measured wave spectra (at the three different locations for a representative realisation
and for the tests with the model from the probe closest to the wave maker);

representative record of model motions, attitude and drift;

relevant video recordings.

Note: All tests shall be witnessed by the Administration.
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Figures referring to annex |

Figure 1: SOLAS damage length
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Figure 2

|

1. If f, > 2.0 metres, height of water on deck (h,) = 0.0 metres.
If f, < 0.3 metres, height of water on deck (h,) = 0.5 metres.

2.
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Figure 3

1. If hy > 4.0 metres, height of water on deck is calculated as per figure 3.
2. If hy < 1.5 metres, height of water on deck (h,,) = 0.0 metres.

For example:
If f, = 1.15 metres and hy = 2.75 metres, height h,, = 0.125 metres.
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Figure 4
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Figure 5
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Figure 6
Ship without hanging car decks
Example 1:

Height of water on deck = 0.25 metres
Minimum required height of barrier = 2.2 metres

Gaps 10 be plated-in

Top of bulkh -
p of bulkhead -7 I STL

|

l x 2 2.2 metres

N Y

Ship with hanging deck (in way of the barrier)

Example 2:
Height of water on deck (hw) = 0.25 metres
Minimum required height of barrier = x
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Figure 7
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Figure 9
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Annex 11

Implementation of specific stability requirements for passenger ships

98/18 type of ro-ro passenger ship

Date of construction

Applicable regulations

Date of application

1. Ro-ro passenger ships engaged in
international voyages, of whatever
flag, and operating a regular service
to or from a member State port

Before 1 October 2004

SOLAS 90 + 2003/25 Annex |

(a) 1 October 2010 (excluded if
operating in sea areas with < 1,5
metre significant wave height)
(b) 1 October 2015 (if on 17 May
2003 compliant with SOLAS 90
standard)

Between 1 October 2004 and 31
December 2008

SOLAS 90 + 2003/25 Annex |

Upon construction

On or after 1 January 2009

SOLAS 2009 + 2003/25 Annex |

Upon construction

2. Class A ro-ro passenger ships en-
gaged in exclusively domestic
voyages

Before 1 October 2004

SOLAS 90 + 2003/25 Annex |

1 October 2010 (unless phased out
after 30 years by 2015 at latest)

Between 1 October 2004 and 31
December 2008

SOLAS 90 + 2003/25 Annex |

Upon construction

On o rafter 1 January 2009

SOLAS 2009 + 2003/25 Annex |

Upon construction

3. Class B ro-ro passenger ships en-
gaged in exclusively domestic
voyages, of whatever flag

Before 1 October 2004

98/18, ch. 11-1 part B + 2003/25 An-

nex |

1 October 2010 (unless phased out
after 30 years by 2015 at latest)

Between 1 October 2004 and 31
December 2008

98/18, ch. 11-1 part B + 2003/25 An-

nex |

Upon construction

On or after 1 January 2009 until the
date of transposition of the amending
Commission Directive.*

98/18, ch. 11-1 part B + 2003/25 An-

nex |

Upon construction

Following the date of transposition of

98/18, ch. 1I-1 part B + 2003/25 An-

Upon construction

the amending Commission nex |
Directive.* or
SOLAS 2009 + 2003/25 Annex |
4. Class C ro-ro passenger ships en- Before 1 October 2004 Not applicable Not applicable

gaged in exclusively domestic
voyages, whatever flag

Between 1 October 2004 and 31
December 2008

98/18, ch. 11-1 part B + 2003/25 An-

nex |

Upon construction
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On or after 1 January 2009 until the
date of transposition of the amending
Commission Directive.*

98/18 ch. 11-1 part B + 2003/25 An-
nex |

Upon construction

Following the date of transposition of
the amending Commission
Directive.*

98/18, ch. 11-1 part B + 2003/25 An-
nex |

or

SOLAS 2009 + 2003/25 Annex |

Upon construction

5. Class D ro-ro passenger ships en-
gaged in exclusively domestic
voyages, of whatever flag

Before 1 October 2004

Not applicable

Not applicable

Between 1 October 2004 and 31
December 2008

98/18, ch. 11-1 part B

Upon construction

On or after 1 January 2009 until the
date of transposition of the amending
Commission Directive.*

98/18, ch. 1I-1 part B

Upon construction

Following the date of transposition of
the amending Commission
Directive.*

98/18, ch. 1I-1 part B
or
SOLAS 2009

Upon construction

Notes:

1. References to Directive 98/18/EC will be taken as references to the new codifying Directive, as amended.
2. SOLAS 90 is to mean the SOLAS regulations applicable prior to 31 December 2008.

* Commission Directive amending Directive 98/18/EC to allow ships in classes B, C and D the option of being built according to SOLAS 2009 rules.
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Translation. Only the Danish version has legal validity

Notice from the Danish Maritime Authority B —
The Construction and Equipment, etc. of Ships

ChapterB 11-1C
Construction- Structure, subdivision and stability, machinery and electrical installations

Part C — Machinery installations
(Except where expressly provided otherwise part C applies to passenger ships and cargo ships)

Regulation 26— General

1.

The machinery, boilers and other pressure vessels, associated piping systems and fittings shall be of a

design and construction adequate for the service for which they are intended and shall be so installed and

protected as to reduce to a minimum any danger to persons on board, due regard being paid to moving

parts, hot surfaces and other hazards. The design shall have regard to materials used in construction, the

purpose for which the equipment is intended, the working conditions to which it will be subjected and the

environmental conditions on board.* *°

The Administration shall give special consideration to the reliability of single essential propulsion com-

ponents and may require a separate source of propulsion power sufficient to give the ship a navigable

speed, especially in the case of unconventional arrangements.

Means shall be provided whereby normal operation of propulsion machinery can be sustained or restored

even though one of the essential auxiliaries becomes inoperative. Special consideration shall be given to

the malfunctioning of:

3.1. agenerating set which serves as a main source of electrical power;

3.2. the sources of steam supply;

3.3. the boiler feedwater systems;

3.4. the fuel oil supply systems for boilers or motors;*

3.5. the sources of lubricating oil pressure;

3.6. the sources of water pressure;

3.7. acondensate pump and the arrangements to maintain vacuum in condensers;

3.8. the mechanical air supply for boilers;

3.9. an air compressor and receiver for starting or control purposes;

3.10. the hydraulic, pneumatic or electrical means for control in main propulsion machinery including
controllable pitch propellers.

39
40

41

Reference is made to Chapter 11-4 of these regulations, ”’Working spaces — Arrangement and Equipment.”.

Refer to MSC/Circ. 834, “Guidelines for engine-room Layout, Design and Arrangement”. This Circular shall be
used as general guidelines when engine rooms are designed and arranged. The specific regulations in the standards
referred to in the Circular shall not necessarily be followed if general yard practice in the fields in question is
sufficient. This shall, however, not apply to the regulations on noise reduction where reference is made to Notice A
from the Danish Maritime Authority, chapter Il B-1 on noise.

Refer to MSC/Circ.647, “Guidelines to minimize leakage from flammable liquid systems, as supplemented by MSC/
Circ. 851, Guidelines on engine-room oil fuel systems.”



10.

11.

12.

However, the Administration, having regard to overall safety considerations, may accept a partial

reduction in propulsion capability from normal operation.
Means shall be provided to ensure that the machinery can be brought into operation from the dead ship
condition without external aid.
All boilers, all parts of machinery, all steam, hydraulic, pneumatic and other systems and their associated
fittings which are under internal pressure shall be subjected to appropriate tests including a pressure test
before being put into service for the first time.
Main propulsion machinery and all auxiliary machinery essential to the propulsion and the safety of the
ship shall, as fitted in the ship, be designed to operate when the ship is upright and when inclined at any
angle of list up to and including 15° either way under static conditions and 22.5° under dynamic condi-
tions (rolling) either way and simultaneously inclined dynamically (pitching) 7.5° by bow or stern. The
Administration may permit deviation from these angles, taking into consideration the type, size and ser-
vice conditions of the ship.
Provision shall be made to facilitate cleaning, inspection and maintenance of main propulsion and auxil-
iary machinery including boilers and pressure vessels.
Special consideration shall be given to the design, construction and installation of propulsion machinery
systems so that any mode of their vibrations shall not cause undue stresses in this machinery in the normal
operating ranges.
Non-metallic expansion joints in piping systems, if located in a system which penetrates the ship's side
and both the penetration and the non-metallic expansion joint are located below the deepest load water-
line, shall be inspected as part of the surveys prescribed in regulation 1/10(a) and replaced as necessary, or
at an interval recommended by the manufacturer.
Operating and maintenance instructions and engineering drawings for ship machinery and equipment
essential to the safe operation of the ship shall be written in a language understandable by those officers
and crew members who are required to understand such information in the performance of their duties.
This paragraph applies only to passenger ships, regardless of size, and cargo ships with a gross tonnage
of 500 or more constructed on or after 1 July 1998.
Location and arrangement of vent pipes for fuel oil service, settling and lubrication oil tanks shall be such
that in the event of a broken vent pipe this shall not directly lead to the risk of ingress of seawater splashes
or rainwater. Two fuel oil service tanks for each type of fuel used on board necessary for propulsion and
vital systems or equivalent arrangements shall be provided on each new ship, with a capacity of at least 8
h at maximum continuous rating of the propulsion plant and normal operating load at sea of the generator
plant.*?
In addition to stipulations of this chapter, part E, regulations 46 to 53, with additional requirements for
periodically unattended machinery spaces, ships shall, in order to acquire the designation periodically
unattended machinery spaces, comply with the relevant regulations of a recognised classification society
or be equipped in accordance with the guidance issued by the Danish Maritime Authority on navigation
with periodically unmanned machinery spaces.

42

Refer to regulation 11-2/4.2, "Arrangements for oil fuel, lubricating oil and other flammable oils".



Regulation 27 — Machinery

1.

Where risk from over-speeding of machinery exists, means shall be provided to ensure that the safe speed
iS not exceeded.

Where main or auxiliary machinery including pressure vessels or any parts of such machinery are subject
to internal pressure and may be subject to dangerous overpressure, means shall be provided where practic-
able to protect against such excessive pressure.

All gearing and every shaft and coupling used for transmission of power to machinery essential for the
propulsion and safety of the ship or for the safety of persons on board shall be so designed and constructed
that they will withstand the maximum working stresses to which they may be subjected in all service con-
ditions, and due consideration shall be given to the type of engines by which they are driven or of which
they form part.

Internal combustion engines of a cylinder diameter of 200 mm or a crankcase volume of 0.6 m® and above
shall be provided with crankcase explosion relief valves of a suitable type with sufficient relief area. The
relief valves shall be arranged or provided with means to ensure that discharge from them is so directed as
to minimize the possibility of injury to personnel.

Main turbine propulsion machinery and, where applicable, main internal combustion propulsion machin-
ery and auxiliary machinery shall be provided with automatic shutoff arrangements in the case of failures
such as lubricating oil supply failure which could lead rapidly to complete breakdown, serious damage or
explosion.

The Administration may permit provisions for overriding automatic shutoff devices.

Regulation 28 — Means of going astern®®

1.

Sufficient power for going astern shall be provided to secure proper control of the ship in all normal
circumstances.

The ability of the machinery to reverse the direction of thrust of the propeller in sufficient time, and so to
bring the ship to rest within a reasonable distance from maximum ahead service speed, shall be demon-
strated and recorded.

The stopping times, ship headings and distances recorded on trials, together with the results of trials to
determine the ability of ships having multiple propellers to navigate and manoeuvre with one or more pro-
pellers inoperative, shall be available on board for the use of the master or designated personnel.

Where the ship is provided with supplementary means for manoeuvring or stopping, the effectiveness of
such means shall be demonstrated and recorded as referred to in paragraphs 2 and 3.

43

Refer to the “Recommendation on the provision and the display of manoeuvring information on board ships”
(resolution A.601(15)), and “Standards for ships manoeuvrability” (MSC.137(76)), and MSC/Circ.1053,
“Explanatory notes to the interim standards for ship manoeuvrability”.



Regulation 29 — Steering gear*

Unless expressly provided otherwise, every ship shall be provided with a main steering gear and an auxil-
iary steering gear to the satisfaction of the Administration. The main steering gear and the auxiliary steer-
ing gear shall be so arranged that the failure of one of them will not render the other one inoperative.

1.

2.1.

2.2.

2.3.

All the steering gear components and the rudder stock shall be of sound and reliable construction to
the satisfaction of the Administration. Special consideration shall be given to the suitability of any
essential component which is not duplicated. Any such essential component shall, where appropri-
ate, utilize antifriction bearings such as ball-bearings, roller-bearings or sleeve bearings which shall
be permanently lubricated or provided with lubrication fittings.

The design pressure for calculations to determine the scantlings of piping and other steering gear
components subjected to internal hydraulic pressure shall be at least 1.25 times the maximum
working pressure to be expected under the operational conditions specified in paragraph 3.2, taking
into account any pressure which may exist in the low-pressure side of the system. At the discretion
of the Administration, fatigue criteria shall be applied for the design of piping and components,
taking into account pulsating pressures due to dynamic loads.

Relief valves shall be fitted to any part of the hydraulic system which can be isolated and in which
pressure can be generated from the power source or from external forces. The setting of the relief
valves shall not exceed the design pressure. The valves shall be of adequate size and so arranged as
to avoid an undue rise in pressure above the design pressure.

The main steering gear and rudder stock shall be:

3.1.

3.2.

of adequate strength and capable of steering the ship at maximum ahead service speed which shall
be demonstrated;
capable of putting the rudder over from 35° on one side to 35° on the other side with the ship at its
deepest seagoing draught and running ahead at maximum ahead service speed and, under the same
conditions, from 35° on either side to 30° on the other side in not more than 28 s; where it is im-
practical to demonstrate compliance with this requirement during sea trials with the ship at its deep-
est seagoing draught and running ahead at the speed corresponding to the number of maximum
continuous revolutions of the main engine and maximum design pitch, ships regardless of date of
construction may demonstrate compliance with this requirement by one of the following methods:
3.2.1. during sea trials the ship is at even keel and the rudder fully submerged whilst running ahead
at the speed corresponding to the number of maximum continuous revolutions of the main
engine and maximum design pitch; or
3.2.2. where full rudder immersion during sea trials cannot be achieved, an appropriate ahead speed
shall be calculated using the submerged rudder blade area in the proposed sea trial loading
condition. The calculated ahead speed shall result in a force and torque applied to the main
steering gear which is at least as great as if it was being tested with the ship at its deepest
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5.

3.3.

3.4.

seagoing draught and running ahead at the speed corresponding to the number of maximum
continuous revolutions of the main engine and maximum design pitch; or
3.2.3. the rudder force and torque at the sea trial loading condition have been reliably predicted and
extrapolated to the full load condition. The speed of the ship shall correspond to the number
of maximum continuous revolutions of the main engine and maximum design pitch of the
propeller.
operated by power where necessary to meet the requirements of paragraph 3.2 and in any case when
the Administration requires a rudder stock of over 120 mm diameter in way of the tiller, excluding
strengthening for navigation in ice; and
so designed that they will not be damaged at maximum astern speed; however, this design require-
ment need not be proved by trials at maximum astern speed and maximum rudder angle.

The auxiliary steering gear shall be:

4.1.

4.2.

4.3.

of adequate strength and capable of steering the ship at navigable speed and of being brought speed-
ily into action in an emergency;
capable of putting the rudder over from 15° on one side to 15° on the other side in not more than 60
s with the ship at its deepest seagoing draught and running ahead at one half of the maximum ahead
service speed or 7 knots, whichever is the greater; where it is impractical to demonstrate compliance
with this requirement during sea trials with the ship at its deepest seagoing draught and running
ahead at one half of the speed corresponding to the number of maximum continuous revolutions of
the main engine and maximum design pitch or 7 knots, whichever is greater, ships regardless of
date of construction, including those constructed before 1 January 2009, may demonstrate compli-
ance with this requirement by one of the following methods:

4.2.1. during sea trials the ship is at even keel and the rudder fully submerged whilst running ahead
at one half of the speed corresponding to the number of maximum continuous revolutions of
the main engine and maximum design pitch or 7 knots, whichever is greater; or

4.2.2. where full rudder immersion during sea trials cannot be achieved, an appropriate ahead speed
shall be calculated using the submerged rudder blade area in the proposed sea trial loading
condition. The calculated ahead speed shall result in a force and torque applied to the auxil-
iary steering gear which is at least as great as if it was being tested with the ship at its deepest
seagoing draught and running ahead at one half of the speed corresponding to the number of
maximum continuous revolutions of the main engine and maximum design pitch or 7 knots,
whichever is greater; or

4.2.3. the rudder force and torque at the sea trial loading condition have been reliably predicted and
extrapolated to the full load condition; and

operated by power where necessary to meet the requirements of paragraph 4.2 and in any case when

the Administration requires a rudder stock of over 230 mm diameter in way of the tiller, excluding

strengthening for navigation in ice.

Main and auxiliary steering gear power units shall be:

5.1.

arranged to restart automatically when power is restored after a power failure; and



5.2.

6.1.

6.2.

6.3.

capable of being brought into operation from a position on the navigation bridge. In the event of a
power failure to any one of the steering gear power units, an audible and visual alarm shall be given
on the navigation bridge.

Where the main steering gear comprises two or more identical power units, an auxiliary steering

gear need not be fitted, provided that:

6.1.1. in a passenger ship, the main steering gear is capable of operating the rudder as required by
paragraph 3.2 while any one of the power units is out of operation;

6.1.2. in a cargo ship, the main steering gear is capable of operating the rudder as required by para-
graph 3.2 while operating with all power units;

6.1.3. the main steering gear is so arranged that after a single failure in its piping system or in one
of the power units the defect can be isolated so that steering capability can be maintained or
speedily regained.

The Administration may, until 1 September 1986, accept the fitting of a steering gear which has a

proven record of reliability but does not comply with the requirements of paragraph 6.1.3 for a

hydraulic system.

Steering gears, other than of the hydraulic type, shall achieve standards equivalent to the require-

ments of this paragraph to the satisfaction of the Administration.

Steering gear control shall be provided:

7.1.
7.2.

7.3.

for the main steering gear, both on the navigation bridge and in the steering gear compartment;
where the main steering gear is arranged in accordance with paragraph 6, by two independent con-
trol systems, both operable from the navigation bridge. This does not require duplication of the
steering wheel or steering lever. Where the control system consists of a hydraulic telemotor, a
second independent system need not be fitted, except in a tanker, chemical tanker or gas carrier of
10,000 gross tonnage and upwards;

for the auxiliary steering gear, in the steering gear compartment and, if power-operated, it shall also
be operable from the navigation bridge and shall be independent of the control system for the main
steering gear.

Any main and auxiliary steering gear control system operable from the navigation bridge shall comply
with the following:

8.1.

8.2.

8.3.

8.4.

if electric, it shall be served by its own separate circuit supplied from a steering gear power circuit
from a point within the steering gear compartment, or directly from switchboard busbars supplying
that steering gear power circuit at a point on the switchboard adjacent to the supply to the steering
gear power circuit;

means shall be provided in the steering gear compartment for disconnecting any control system
operable from the navigation bridge from the steering gear it serves;

the system shall be capable of being brought into operation from a position on the navigation
bridge;

in the event of a failure of electrical power supply to the control system, an audible and visual alarm
shall be given on the navigation bridge; and



10.

11.

12.

13.

14.

15.

16.

8.5. .short circuit protection only shall be provided for steering gear control supply circuits.

The electrical power circuits and the steering gear control systems with their associated components,

cables and pipes required by this regulation and by regulation 30 shall be separated as far as is practicable

throughout their length.

A means of communication shall be provided between the navigation bridge and the steering gear

compartment.

The angular position of the rudder shall:

11.1. if the main steering gear is power operated, be indicated on the navigation bridge. The rudder angle
indication shall be independent of the steering gear control system;

11.2. be recognizable in the steering gear compartment.

Hydraulic power-operated steering gear shall be provided with the following:

12.1. arrangements to maintain the cleanliness of the hydraulic fluid taking into consideration the type
and design of the hydraulic system;

12.2. a low-level alarm for each hydraulic fluid reservoir to give the earliest practicable indication of hy-
draulic fluid leakage. Audible and visual alarms shall be given on the navigation bridge and in the
machinery space where they can be readily observed; and

12.3. a fixed storage tank having sufficient capacity to recharge at least one power actuating system
including the reservoir, where the main steering gear is required to be power-operated. The storage
tank shall be permanently connected by piping in such a manner that the hydraulic systems can be
readily recharged from a position within the steering gear compartment and shall be provided with a
contents gauge.

The steering gear compartments shall be:

13.1. readily accessible and, as far as practicable, separated from machinery spaces; and

13.2. provided with suitable arrangements to ensure working access to steering gear machinery and con-
trols. These arrangements shall include handrails and gratings or other non-slip surfaces to ensure
suitable working conditions in the event of hydraulic fluid leakage.

Where the rudder stock is required to be over 230 mm diameter in way of the tiller, excluding strengthen-
ing for navigation in ice, an alternative power supply, sufficient at least to supply the steering gear power
unit which complies with the requirements of paragraph 4.2 and also its associated control system and the
rudder angle indicator, shall be provided automatically, within 45 s, either from the emergency source of
electrical power or from an independent source of power located in the steering gear compartment. This
independent source of power shall be used only for this purpose. In every ship of 10,000 gross tonnage
and upwards, the alternative power supply shall have a capacity for at least 30 min of continuous opera-
tion and in any other ship for at least 10 min.

In every tanker, chemical tanker or gas carrier of 10,000 gross tonnage and upwards and in every other

ship of 70,000 gross tonnage and upwards, the main steering gear shall comprise two or more identical

power units complying with the provisions of paragraph 6.

Every tanker, chemical tanker or gas carrier of 10,000 gross tonnage and upwards shall, subject to para-

graph 17, comply with the following:



17.

18.

19.

16.1. the main steering gear shall be so arranged that in the event of loss of steering capability due to a
single failure in any part of one of the power actuating systems of the main steering gear, excluding
the tiller, quadrant or components serving the same purpose, or seizure of the rudder actuators,
steering capability shall be regained in not more than 45 s after the loss of one power actuating
system;

16.2. the main steering gear shall comprise either:

16.2.1. two independent and separate power actuating systems, each capable of meeting the
requirements of paragraph 3.2; or

16.2.2. at least two identical power actuating systems which, acting simultaneously in normal
operation, shall be capable of meeting the requirements of paragraph Where necessary to
comply with this requirement, interconnection of hydraulic power actuating systems shall
be provided. Loss of hydraulic fluid from one system shall be capable of being detected
and the defective system automatically isolated so that the other actuating system or
systems shall remain fully operational;

16.3. steering gears other than of the hydraulic type shall achieve equivalent standards.

For tankers, chemical tankers or gas carriers of 10,000 gross tonnage and upwards, but of less than

100,000 tonnes deadweight, solutions other than those set out in paragraph 16, which need not apply the

single failure criterion to the rudder actuator or actuators, may be permitted provided that an equivalent

safety standard is achieved and that:

17.1. following loss of steering capability due to a single failure of any part of the piping system or in one
of the power units, steering capability shall be regained within 45 s; and

17.2. where the steering gear includes only a single rudder actuator, special consideration is given to
stress analysis for the design including fatigue analysis and fracture mechanics analysis, as appro-
priate, to the material used, to the installation of sealing arrangements and to testing and inspection
and to the provision of effective maintenance. In consideration of the foregoing, the Administration
shall adopt regulations which include the provisions of the Guidelines for acceptance of non-dupli-
cated rudder actuators for tankers, chemical tankers and gas carriers of 10,000 gross tonnage and
above but less than 100,000 tonnes deadweight, adopted by the Administration.*

For a tanker, chemical tanker or gas carrier of 10,000 gross tonnage and upwards, but less than 70,000

tonnes deadweight, the Administration may, until 1 September 1986, accept a steering gear system with a

proven record of reliability which does not comply with the single failure criterion required for a hydraulic

system in paragraph 16.

Every tanker, chemical tanker or gas carrier of 10,000 gross tonnage and upwards, constructed before 1

September 1984, shall comply, not later than 1 September 1986, with the following:

19.1. the requirements of paragraphs 7.1, 8.2, 8.4, 10, 11, 12.2, 12.3 and 13.2;

19.2. two independent steering gear control systems shall be provided each of which can be operated
from the navigation bridge. This does not require duplication of the steering wheel or steering lever;
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20.

19.3. if the steering gear control system in operation fails, the second system shall be capable of being
brought into immediate operation from the navigation bridge; and

19.4. each steering gear control system, if electric, shall be served by its own separate circuit supplied
from the steering gear power circuit or directly from switchboard busbars supplying that steering
gear power circuit at a point on the switchboard adjacent to the supply to the steering gear power
circuit.

In addition to the requirements of paragraph 19, in every tanker, chemical tanker or gas carrier of 40,000

gross tonnage and upwards, constructed before 1 September 1984, the steering gear shall, not later than 1

September 1988, be so arranged that, in the event of a single failure of the piping or of one of the power

units, steering capability can be maintained or the rudder movement can be limited so that steering capa-

bility can be speedily regained. This shall be achieved by:

20.1. an independent means of restraining the rudder; or

20.2. fast-acting valves which may be manually operated to isolate the actuator or actuators from the
external hydraulic piping together with a means of directly refilling the actuators by a fixed inde-
pendent power-operated pump and piping system; or

20.3. an arrangement such that, where hydraulic power systems are interconnected, loss of hydraulic fluid
from one system shall be detected and the defective system isolated either automatically or from the
navigation bridge so that the other system remains fully operational.

Regulation 30 — Additional requirements for electric and electrohydraulic steering gear

1.

Means for indicating that the motors of electric and electrohydraulic steering gear are running shall be
installed on the navigation bridge and at a suitable main machinery control position.

Each electric or electrohydraulic steering gear comprising one or more power units shall be served by at
least two exclusive circuits fed directly from the main switchboard; however, one of the circuits may be
supplied through the emergency switchboard. An auxiliary electric or electrohydraulic steering gear asso-
ciated with a main electric or electrohydraulic steering gear may be connected to one of the circuits sup-
plying this main steering gear. The circuits supplying an electric or electrohydraulic steering gear shall
have adequate rating for supplying all motors which can be simultaneously connected to them and may be
required to operate simultaneously.

Short circuit protection and an overload alarm shall be provided for such circuits and motors. Protection
against excess current, including starting current, if provided, shall be for not less than twice the full load
current of the motor or circuit so protected, and shall be arranged to permit the passage of the appropriate
starting currents. Where a three-phase supply is used an alarm shall be provided that will indicate failure
of any one of the supply phases. The alarms required in this paragraph shall be both audible and visual and
shall be situated in a conspicuous position in the main machinery space or control room from which the
main machinery is normally controlled and as may be required by regulation 51.

When in a ship of less than 1,600 gross tonnage an auxiliary steering gear which is required by regulation
29.4.3 to be operated by power is not electrically powered or is powered by an electric motor primarily
intended for other services, the main steering gear may be fed by one circuit from the main switchboard.
Where such an electric motor primarily intended for other services is arranged to power such an auxiliary



steering gear, the requirement of paragraph 3 may be waived by the Administration if satisfied with the
protection arrangement together with the requirements of regulation 29.5.1 and .2 and 29.7.3 applicable to
auxiliary steering gear.

Regulation 31 — Machinery controls

Main and auxiliary machinery essential for the propulsion and safety of the ship shall be provided with
effective means for its operation and control.

Where remote control of propulsion machinery from the navigation bridge is provided and the machinery
spaces are intended to be manned, the following shall apply:

1.

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.1.

2.8.

2.9.

2.10.

the speed, direction of thrust and, if applicable, the pitch of the propeller shall be fully controllable
from the navigation bridge under all sailing conditions, including manoeuvring;

the remote control shall be performed, for each independent propeller, by a control device so de-
signed and constructed that its operation does not require particular attention to the operational de-
tails of the machinery. Where multiple propellers are designed to operate simultaneously, they may
be controlled by one control device;

the main propulsion machinery shall be provided with an emergency stopping device on the naviga-
tion bridge which shall be independent of the navigation bridge control system;

propulsion machinery orders from the navigation bridge shall be indicated in the main machinery
control room or at the manoeuvring platform as appropriate;

remote control of the propulsion machinery shall be possible only from one location at a time; at
such locations interconnected control positions are permitted. At each location there shall be an in-
dicator showing which location is in control of the propulsion machinery. The transfer of control
between the navigation bridge and machinery spaces shall be possible only in the main machinery
space or the main machinery control room. This system shall include means to prevent the propel-
ling thrust from altering significantly when transferring control from one location to another;

it shall be possible to control the propulsion machinery locally, even in the case of failure in any
part of the remote control system;

the design of the remote control system shall be such that in case of its failure an alarm will be
given. Unless the Administration considers it impracticable the preset speed and direction of thrust
of the propellers shall be maintained until local control is in operation;

indicators shall be fitted on the navigation bridge for:

2.8.1. propeller speed and direction of rotation in the case of fixed pitch propellers;

2.8.2. propeller speed and pitch position in the case of controllable pitch propellers;

an alarm shall be provided on the navigation bridge and in the machinery space to indicate low
starting air pressure which shall be set at a level to permit further main engine starting operations. If
the remote control system of the propulsion machinery is designed for automatic starting, the
number of automatic consecutive attempts which fail to produce a start shall be limited in order to
safeguard sufficient starting air pressure for starting locally;

automation systems shall be designed in a manner which ensures that threshold warning of impend-
ing or imminent slowdown or shutdown of the propulsion system is given to the officer in charge of
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the navigational watch in time to assess navigational circumstances in an emergency. In particular,
the systems shall control, monitor, report, alert and take safety action to slow down or stop propul-
sion while providing the officer in charge of the navigational watch an opportunity to manually in-
tervene, except for those cases where manual intervention will result in total failure of the engine
and/or propulsion equipment within a short time, for example in the case of over-speed.

Where the main propulsion and associated machinery, including sources of main electrical supply, are
provided with various degrees of automatic or remote control and are under continuous manual supervi-
sion from a control room the arrangements and controls shall be so designed, equipped and installed that
the machinery operation will be as safe and effective as if it were under direct supervision; for this pur-
pose regulations 46 to 50 shall apply as appropriate. Particular consideration shall be given to protect such
spaces against fire and flooding.

In general, automatic starting, operational and control systems shall include provisions for manually

overriding the automatic controls. Failure of any part of such systems shall not prevent the use of the

manual override.

Ships constructed on or after 1 July 1998 and cargo ships with a gross tonnage below 500 constructed on

or after 1 January 2002 shall comply with the requirements of paragraphs 1 to 4, as amended, as follows:

5.1. paragraph 1 is replaced by the following:

"1  Main and auxiliary machinery essential for the propulsion, control and safety of the ship shall be
provided with effective means for its operation and control. All control systems essential for the
propulsion, control and safety of the ship shall be independent or designed such that failure of one
system does not degrade the performance of another system.";

5.2. inthe second and third lines of paragraph 2, the words "and the machinery spaces are intended to be
manned" are deleted:;

5.3. the first sentence of paragraph 2.2 is replaced by the following:

".2  the control shall be performed by a single control device for each independent propeller, with auto-
matic performance of all associated services, including, where necessary, means of preventing
overload of the propulsion machinery.";

5.4. paragraph 2.4 is replaced by the

".4  propulsion machinery orders from the navigation bridge shall be indicated in the main machinery
control room and at the manoeuvring platform;";

55. a new sentence is added at the end of paragraph 2.6 to read as follows:
"It shall also be possible to control the auxiliary machinery, essential for the propulsion and safety
of the ship, at or near the machinery concerned;" and

5.6. paragraphs 2.8, 2.8.1 and 2.8.2 are replaced by the following:

".8 indicators shall be fitted on the navigation bridge, the main machinery control room and at the
manoeuvring platform, for:

.8.1 propeller speed and direction of rotation in the case of fixed pitch propellers; and
.8.2 propeller speed and pitch position in the case of controllable pitch propellers;".

Ships constructed on or after 1 July 2004 and cargo ships with a gross tonnage below 500 constructed on

or after 1 January 2004 shall comply with the requirements of paragraphs 1 to 5, as amended, as follows:
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6.1. The following subparagraph .10 is added to paragraph 2 of this regulation:

.10 automation systems shall be designed in a manner which ensure that threshold warning of im-
pending or imminent slowdown or shutdown of the propulsion system is given to the officer in
charge of the navigational watch in time to assess navigational circumstances in an emergency. In
particular, the systems shall control, monitor, report, alert and take safety action slow down or stop
propulsion while providing the officer in charge of navigational watch an opportunity to manually
intervene, except for those cases where manual intervention will result in total failure of the engine
and7or propulsion equipment within a short time, for example in case of over-speed.”

Regulation 32 — Steam boilers and boiler feed systems

1.

Every steam boiler and every unfired steam generator shall be provided with not less than two safety
valves of adequate capacity. However, having regard to the output or any other features of any boiler or
unfired steam generator, the Administration may permit only one safety valve to be fitted if it is satisfied
that adequate protection against overpressure is thereby provided.

Each oil-fired boiler which is intended to operate without manual supervision shall have safety arrange-
ments which shut off the fuel supply and give an alarm in the case of low water level, air supply failure or
flame failure.

Water tube boilers serving turbine propulsion machinery shall be fitted with a high-water-level alarm.
Every steam generating system which provides services essential for the safety of the ship, or which could
be rendered dangerous by the failure of its feedwater supply, shall be provided with not less than two
separate feedwater systems from and including the feed pumps, noting that a single penetration of the
steam drum is acceptable. Unless overpressure is prevented by the pump characteristics, means shall be
provided which will prevent overpressure in any part of the systems.

Boilers shall be provided with means to supervise and control the quality of the feedwater. Suitable
arrangements shall be provided to preclude, as far as practicable, the entry of oil or other contaminants
which may adversely affect the boiler.

Every boiler essential for the safety of the ship and designed to contain water at a specified level shall be
provided with at least two means for indicating its water level, at least one of which shall be a direct
reading gauge glass.

Regulation 33 — Steam pipe systems

1.

Every steam pipe and every fitting connected thereto through which steam may pass shall be so designed,
constructed and installed as to withstand the maximum working stresses to which it may be subjected.
Means shall be provided for draining every steam pipe in which dangerous water hammer action might
otherwise occur.

If a steam pipe or fitting may receive steam from any source at a higher pressure than that for which it is
designed a suitable reducing valve, relief valve and pressure gauge shall be fitted.
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Regulation 34 — Air pressure systems

1.

In every ship means shall be provided to prevent overpressure in any part of compressed air systems and
wherever water jackets or casings of air compressors and coolers might be subjected to dangerous over-
pressure due to leakage into them from air pressure parts. Suitable pressure relief arrangements shall be
provided for all systems.

The main starting air arrangements for main propulsion internal combustion engines shall be adequately
protected against the effects of backfiring and internal explosion in the starting air pipes.

All discharge pipes from starting air compressors shall lead directly to the starting air receivers, and all
starting pipes from the air receivers to main or auxiliary engines shall be entirely separate from the com-
pressor discharge pipe system.

Provision shall be made to reduce to a minimum the entry of oil into the air pressure systems and to drain
these systems.

Regulation 34-1 — Refrigerating plant
Reference is made to the national provisions in chapter B 11-1 N(1).

Regulation 35 - Ventilating systems in machinery spaces

Machinery spaces of category A shall be adequately ventilated so as to ensure that when machinery or boilers
therein are operating at full power in all weather conditions including heavy weather, an adequate supply of air is
maintained to the spaces for the safety and comfort of personnel and the operation of the machinery. Any other
machinery space shall be adequately ventilated appropriate for the purpose of that machinery space.

Regulation 35-1 — Bilge pumping arrangements

1.
2.

This regulation applies to ships constructed on or after 1 January 2009.

Passenger ships and cargo ships

2.1  An efficient bilge pumping system shall be provided, capable of pumping from and draining any
watertight compartment other than a space permanently appropriated for the carriage of fresh water,
water ballast, oil fuel or liquid cargo and for which other efficient means of pumping are provided,
under all practical conditions. Efficient means shall be provided for draining water from insulated
holds.

2.2 Sanitary, ballast and general service pumps may be accepted as independent power bilge pumps if
fitted with the necessary connections to the bilge pumping system.

2.3 All bilge pipes used in or under coal bunkers or fuel storage tanks or in boiler or machinery spaces,
including spaces in which oil-settling tanks or oil fuel pumping units are situated, shall be of steel or
other suitable material.

2.4  The arrangement of the bilge and ballast pumping system shall be such as to prevent the possibility
of water passing from the sea and from water ballast spaces into the cargo and machinery spaces, or
from one compartment to another. Provision shall be made to prevent any deep tank having bilge
and ballast connections being inadvertently flooded from the sea when containing cargo, or being
discharged through a bilge pump when containing water ballast.
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2.6

All distribution boxes and manually operated valves in connection with the bilge pumping arrange-

ments shall be in positions which are accessible under ordinary circumstances.

Provision shall be made for the drainage of enclosed cargo spaces situated on the bulkhead deck of

a passenger ship and on the freeboard deck of a cargo ship, provided that the Administration may

permit the means of drainage to be dispensed with in any particular compartment of any ship or

class of ship if it is satisfied that by reason of size or internal subdivision of those spaces the safety
of the ship is not thereby impaired.

2.6.1 Where the freeboard to the bulkhead deck or the freeboard deck, respectively, is such that the
deck edge is immersed when the ship heels more than 5°, the drainage shall be by means of a
sufficient number of scuppers of suitable size discharging directly overboard, fitted in ac-
cordance with the requirements of regulation 15 in the case of a passenger ship and the re-
quirements for scuppers, inlets and discharges of the International Convention on Load Lines
in force in the case of a cargo ship.

2.6.2 Where the freeboard is such that the edge of the bulkhead deck or the edge of the freeboard
deck, respectively, is immersed when the ship heels 5° or less, the drainage of the enclosed
cargo spaces on the bulkhead deck or on the freeboard deck, respectively, shall be led to a
suitable space, or spaces, of adequate capacity, having a high water level alarm and provided
with suitable arrangements for discharge overboard. In addition it shall be ensured that:

.1 the number, size and disposition of the scuppers are such as to prevent unreasonable
accumulation of free water;

.2 the pumping arrangements required by this regulation for passenger ships or cargo
ships, as applicable, take account of the requirements for any fixed pressure water-
spraying fire extinguishing system;

.3 water contaminated with petrol or other dangerous substances is not drained to machin-
ery spaces or other spaces where sources of ignition may be present; and

4 where the enclosed cargo space is protected by a carbon dioxide fire extinguishing
system the deck scuppers are fitted with means to prevent the escape of the smothering
gas.

2.6.3 Provisions for the drainage of closed vehicle and ro-ro spaces and special category spaces
shall also comply with regulations 11-2/20.6.1.4 and 11-2/20.6.1.5.

3 Passenger ships

3.1

The bilge pumping system required by paragraph 2.1 shall be capable of operation under all practic-
able conditions after a casualty whether the ship is upright or listed. For this purpose wing suctions
shall generally be fitted except in narrow compartments at the end of the ship where one suction
may be sufficient. In compartments of unusual form, additional suctions may be required. Arrange-
ments shall be made whereby water in the compartment may find its way to the suction pipes. The
mouth of the suction pipe shall preferably be placed in bilge wells. Each mouth shall be provided
with a filter placed as close to the end of the suction pipe as possible; it shall, however, be easily
accessible for cleaning. Where, for particular compartments, the Administration is satisfied that the
provision of drainage may be undesirable, it may allow such provision to be dispensed with if cal-
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culations made in accordance with the conditions laid down in regulations 7 and 8 show that the
survival capability of the ship will not be impaired.

3.2 At least three power pumps shall be fitted connected to the bilge main, one of which may be driven
by the propulsion machinery. Where the bilge pump numeral is 30 or more, one additional inde-
pendent power pump shall be provided.

The bilge pump numeral shall be calculated as follows:

when P1 is greater than P:

| M+2R
. _ V+P-P
bilge pump numeral =
72.[M +2P}
in other cases: bilge pump numeral = v

where:

L = the length of the ship (metres), as defined in regulation 2;

M = the volume of the machinery space (cubic metres), as defined in regulation 2, that is below the bulk-
head deck; with the addition thereto of the volume of any permanent oil fuel bunkers which may be
situated above the inner bottom and forward of, or abaft, the machinery space;

P = the whole volume of the passenger and crew spaces below the bulkhead deck (cubic metres), which
are provided for the accommaodation and use of passengers and crew, excluding baggage, store,
provision and mail rooms;

V = the whole volume of the ship below the bulkhead deck (cubic metres);

P1=KN,

where:

N = the number of passengers for which the ship is to be certified; and

K = 0.056L
However, where the value of KN is greater than the sum of P and the whole volume of the actual
passenger spaces above the bulkhead deck, the figure to be taken as P1 is that sum or two-thirds
KN, whichever is the greater.

3.3 Where practicable, the power bilge pumps shall be placed in separate watertight compartments and
so arranged or situated that these compartments will not be flooded by the same damage. If the main
propulsion machinery, auxiliary machinery and boilers are in two or more watertight compartments,
the pumps available for bilge service shall be distributed as far as is possible throughout these com-
partments.

3.4 Onashipof 91.5 min length and upwards or having a bilge pump numeral, calculated in accord-
ance with paragraph 3.2, of 30 or more, the arrangements shall be such that at least one power bilge
pump shall be available for use in all flooding conditions which the ship is required to withstand, as
follows:
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35

3.6

3.8
3.9

1 one of the required bilge pumps shall be an emergency pump of a reliable submersible type
having a source of power situated above the bulkhead deck; or

2 the bilge pumps and their sources of power shall be so distributed throughout the length of
the ship that at least one pump in an undamaged compartment will be available.

With the exception of additional pumps which may be provided for peak compartments only, each

required bilge pump shall be so arranged as to draw water from any space required to be drained by

paragraph 2.1.

Each power bilge pump shall be capable of pumping water through the required main bilge pipe at a

speed of not less than 2 m/s. Independent power bilge pumps situated in machinery spaces shall

have direct suctions from these spaces, except that not more than two such suctions shall be re-
quired in any one space. Where two or more such suctions are provided, there shall be at least one
on each side of the ship. The Administration may require independent power bilge pumps situated
in other spaces to have separate direct suctions. Direct suctions shall be suitably arranged and those
in a machinery space shall be of a diameter not less than that required for the bilge main.

3.7.1 In addition to the direct bilge suction or suctions required by paragraph 3.6, a direct suction
from the main circulating pump leading to the drainage level of the machinery space and fit-
ted with a non-return valve shall be provided in the machinery space. The diameter of this
direct suction pipe shall be at least two thirds of the diameter of the pump inlet in the case of
steamships, and of the same diameter as the pump inlet in the case of motorships.

3.7.2 Where in the opinion of the Administration the main circulating pump is not suitable for this
purpose, a direct emergency bilge suction shall be led from the largest available independent
power driven pump to the drainage level of the machinery space; the suction shall be of the
same diameter as the main inlet of the pump used. The capacity of the pump so connected
shall exceed that of a required bilge pump by an amount deemed satisfactory by the Admin-
istration.

3.7.3 The spindles of the sea inlet and direct suction valves shall extend well above the engine-
room platform.

All bilge suction piping up to the connection to the pumps shall be independent of other piping.

The diameter d of the bilge main shall be calculated according to the following formula. However,

the actual internal diameter of the bilge main may be rounded off to the nearest standard size ac-

ceptable to the Administration:

d=25+1,68,/L(B+ D)

where:

d is the internal diameter of the bilge main (millimetres);

L and B are the length and the breadth of the ship (metres) as defined in regulation 2; and

D is the moulded depth of the ship to the bulkhead deck (metres) provided that, in a ship having an
enclosed cargo space on the bulkhead deck which is internally drained in accordance with the re-
quirements of paragraph 2.6.2 and which extends for the full length of the ship, D shall be measured
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to the next deck above the bulkhead deck. Where the enclosed cargo spaces cover a lesser length, D
shall be taken as the moulded depth to the bulkhead deck plus Ih/L where | and h are the aggregate
length and height respectively of the enclosed cargo spaces (metres). The diameter of the bilge
branch pipes shall meet the requirements of the Administration.

3.10 Provision shall be made to prevent the compartment served by any bilge suction pipe being flooded
in the event of the pipe being severed or otherwise damaged by collision or grounding in any other
compartment. For this purpose, where the pipe is at any part situated nearer the side of the ship than
one fifth of the breadth of the ship (as defined in regulation 2 and measured at right angles to the
centreline at the level of the deepest subdivision load line), or is in a duct keel, a non-return valve
shall be fitted to the pipe in the compartment containing the open end.

3.11 Distribution boxes, cocks and valves in connection with the bilge pumping system shall be so ar-
ranged that, in the event of flooding, one of the bilge pumps may be operative on any compartment;
in addition, damage to a pump or its pipe connecting to the bilge main outboard of a line drawn at
one fifth of the breadth of the ship shall not put the bilge system out of action. If there is only one
system of pipes common to all the pumps, the necessary valves for controlling the bilge suctions
must be capable of being operated from above the bulkhead deck. Where in addition to the main
bilge pumping system an emergency bilge pumping system is provided, it shall be independent of
the main system and so arranged that a pump is capable of operating on any compartment under
flooding condition as specified in paragraph 3.1; in that case only the valves necessary for the oper-
ation of the emergency system need be capable of being operated from above the bulkhead deck.

3.12 All cocks and valves referred to in paragraph 3.11 which can be operated from above the bulkhead
deck shall have their controls at their place of operation clearly marked and shall be provided with
means to indicate whether they are open or closed.

Cargo ships

At least two power pumps connected to the main bilge system shall be provided, one of which may be

driven by the propulsion machinery. If the Administration is satisfied that the safety of the ship is not im-

paired, bilge pumping arrangements may be dispensed with in particular compartments.

Regulation 36 — Deleted

Regulation 37 — Communication between navigation bridge and machinery space

1.

At least two independent means shall be provided for communicating orders from the navigation bridge to
the position in the machinery space or in the control room from which the engines are normally controlled:
one of these shall be an engine-room telegraph which provides visual indication of the orders and re-
sponses both in the machinery space and on the navigation bridge. Appropriate means of communication
shall be provided to any other positions from which the engines may be controlled.

For ships constructed on or after 1 October 1994 the following requirements apply in lieu of the provisions
of paragraph 1:

At least two independent means shall be provided for communicating orders from the navigation bridge to
the position in the machinery space or in the control room from which the speed and direction of thrust of
the propellers are normally controlled; one of these shall be an engine-room telegraph which provides
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visual indication of the orders and responses both in the machinery spaces and on the navigation bridge.
Appropriate means of communication shall be provided from the navigation bridge and the engine-room
to any other position from which the speed or direction of thrust of the propellers may be controlled.

Regulation 38 — Engineers' alarm
An engineers' alarm shall be provided to be operated from the engine control room or at the manoeuvring plat-
form as appropriate, and shall be clearly audible in the engineers' accommodation.

Regulation 39 — Location of emergency installations in passenger ships

Emergency sources of electrical power, fire pumps, bilge pumps except those specifically serving the spaces
forward of the collision bulkhead, any fixed fire-extinguishing system required by chapter 11-2 and other emer-
gency installations which are essential for the safety of the ship, except anchor windlasses, shall not be installed
forward of the collision bulkhead.
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Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-1 D, Eand F
Construction — Structure, subdivision and stability,
machinery and electrical installations

Part D — Electrical installations
(Except where expressly provided otherwise part D applies to passenger ships and cargo ships)

Regulation 40 — General

1.

Electrical installations shall be such that:

1.1. all electrical auxiliary services necessary for maintaining the ship in normal operational and
habitable conditions will be ensured without recourse to the emergency source of electrical
power;

1.2. electrical services essential for safety will be ensured under various emergency conditions; and

1.3. the safety of passengers, crew and ship from electrical hazards will be ensured.

46. The Administration shall take appropriate steps to ensure uniformity in the implementation and applica-

tion of the provisions of this part in respect of electrical installations.*®

Regulation 41 — Main source of electrical power and lighting systems

1.1.

1.2.

1.3.

1.4.

A main source of electrical power of sufficient capacity to supply all those services mentioned in
regulation 40.1.1 shall be provided. This main source of electrical power shall consist of at least two
generating sets.

The capacity of these generating sets shall be such that in the event of any one generating set being
stopped it will still be possible to supply those services necessary to provide normal operational con-
ditions of propulsion and safety. Minimum comfortable conditions of habitability shall also be ensured
which include at least adequate services for cooking, heating, domestic refrigeration, mechanical ven-
tilation, sanitary and fresh water.

The arrangements of the ship's main source of electrical power shall be such that the services referred
to in regulation 40.1.1 can be maintained regardless of the speed and direction of rotation of the pro-
pulsion machinery or shafting.

In addition, the generating sets shall be such as to ensure that with any one generator or its primary
source of power out of operation, the remaining generating sets shall be capable of providing the elec-
trical services necessary to start the main propulsion plant from a dead ship condition. The emergency
source of electrical power may be used for the purpose of starting from a dead ship condition if its
capability either alone or combined with that of any other source of electrical power is sufficient to
provide at the same time those services required to be supplied by regulations 42.2.1 to 42.2.3 or
43.2.1t043.2.4.
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1.5. Where transformers constitute an essential part of the electrical supply system required by this para-
graph, the system shall be so arranged as to ensure the same continuity of the supply as is stated in this
paragraph.

2.1. A main electric lighting system which shall provide illumination throughout those parts of the
ship normally accessible to and used by passengers or crew shall be supplied from the main
source of electrical power.

2.2. The arrangement of the main electric lighting system shall be such that a fire or other casualty in
spaces containing the main source of electrical power, associated transforming equipment, if
any, the main switchboard and the main lighting switchboard, will not render the emergency
electric lighting system required by regulations 42.2.1 and 42.2.2 or 43.2.1, 43.2.2 and 43.2.3
inoperative.

2.3. The arrangement of the emergency electric lighting system shall be such that a fire or other
casualty in spaces containing the emergency source of electrical power, associated transforming
equipment, if any, the emergency switchboard and the emergency lighting switchboard will not
render the main electric lighting system required by this regulation inoperative.

3. The main switchboard shall be so placed relative to one main generating station that, as far as is
practicable, the integrity of the normal electrical supply may be affected only by a fire or other casu-
alty in one space. An environmental enclosure for the main switchboard, such as may be provided by a
machinery control room situated within the main boundaries of the space, is not to be considered as
separating the switchboards from the generators.

4.  Where the total installed electrical power of the main generating sets is in excess of 3 MW, the main
busbars shall be subdivided into at least two parts which shall normally be connected by removable
links or other approved means; so far as is practicable, the connection of generating sets and any other
duplicated equipment shall be equally divided between the parts. Equivalent arrangements may be
permitted to the satisfaction of the Administration.

S. Ships constructed on or after 1 July 1998 and cargo ships with a gross tonnage below 500 constructed
on or after 1 January 2002:

5.1. in addition to paragraphs 1 to 3, shall comply with the following:

5.1.1. where the main source of electrical power is necessary for propulsion and steering of the
ship, the system shall be so arranged that the electrical supply to equipment necessary for
propulsion and steering and to ensure safety of the ship will be maintained or immedi-
ately restored in the case of loss of any one of the generators in service;

5.1.2. load shedding or other equivalent arrangements shall be provided to protect the genera-
tors required by this regulation against sustained overload,;

5.1.3. where the main source of electrical power is necessary for propulsion of the ship, the
main busbar shall be subdivided into at least two parts which shall normally be connected
by circuit breakers or other approved means; so far as is practicable, the connection of
generating sets and other duplicated equipment shall be equally divided between the

parts; and
5.2. need not comply with paragraph 4.
6. In passenger ships, supplementary lighting shall be provided in all cabins to clearly indicate the exit so

that occupants will be able to find their way to the door. Such lighting, which may be connected to an



emergency source of power or have a self-contained source of electrical power in each cabin, shall
automatically illuminate when power to the normal cabin lighting is lost and remain on for a minimum
of 30 min.

Regulation 42 — Emergency source of electrical power in passenger ships
(Paragraphs 2.6.1 and 4.2 of this regulation apply to ships constructed on or after 1 February 1992)

1.1.
1.2.

1.3.

1.4.

A self-contained emergency source of electrical power shall be provided.
The emergency source of electrical power, associated transforming equipment, if any, transitional
source of emergency power, emergency switchboard and emergency lighting switchboard shall be
located above the uppermost continuous deck and shall be readily accessible from the open deck. They
shall not be located forward of the collision bulkhead.
The location of the emergency source of electrical power and associated transforming equipment, if
any, the transitional source of emergency power, the emergency switchboard and the emergency elec-
tric lighting switchboards in relation to the main source of electrical power, associated transforming
equipment, if any, and the main switchboard shall be such as to ensure to the satisfaction of the Ad-
ministration that a fire or other casualty in spaces containing the main source of electrical power, asso-
ciated transforming equipment, if any, and the main switchboard or in any machinery space of cate-
gory A will not interfere with the supply, control and distribution of emergency electrical power. As
far as practicable, the space containing the emergency source of electrical power, associated trans-
forming equipment, if any, the transitional source of emergency electrical power and the emergency
switchboard shall not be contiguous to the boundaries of machinery spaces of category A or those
spaces containing the main source of electrical power, associated transforming equipment, if any, or
the main switchboard.
Provided that suitable measures are taken for safeguarding independent emergency operation under all
circumstances, the emergency generator may be used exceptionally, and for short periods, to supply
non-emergency circuits.
The electrical power available shall be sufficient to supply all those services that are essential for
safety in an emergency, due regard being paid to such services as may have to be operated simultane-
ously. The emergency source of electrical power shall be capable, having regard to starting currents
and the transitory nature of certain loads, of supplying simultaneously (simultaneity factor 1) at least
the following services for the periods specified hereinafter, if they depend upon an electrical source for
their operation:
2.1. For a period of 36 h, emergency lighting:
2.1.1. at every muster and embarkation station and over the sides as required by regulations
111/11.4 and 111/16.7;
2.1.2. in alleyways, stairways and exits giving access to the muster and embarkation stations, as
required by regulation I111/11.5;
2.1.3. in all service and accommodation alleyways, stairways and exits, personnel lift cars;
2.1.4. in the machinery spaces and main generating stations including their control positions;
2.1.5. in all control stations, machinery control rooms, and at each main and emergency switch-
board;
2.1.6. at all stowage positions for firemen's outfits;
2.1.7. at the steering gear; and



2.2.

2.3.

2.4.

2.5.

2.6.

2.1.

2.1.8. at the fire pump, the sprinkler pump and the emergency bilge pump referred to in para-
graph 2.4 and at the starting position of their motors.
For a period of 36 h:
2.2.1. the navigation lights and other lights required by the International Regulations for
Preventing Collisions at Sea in force; and
2.2.2. on ships constructed on or after 1 February 1995, the VHF radio installation required by
regulation 1V/7.1.1 and IV/7.1.2; and, if applicable:
2.2.2.1. the MF radio installation required by regulations 1v/9.1.1, 1V/9.1.2, 1\V/10.1.2
and 1V/10.1.3;

2.2.2.2. the ship earth station required by regulation 1V//10.1.1; and

2.2.2.3. the MF/HF radio installation required by regulations 1V/10.2.1, 1V/10.2.2 and
IV/11.1.

For a period of 36 h:

2.3.1. all internal communication equipment required in an emergency;

2.3.2. the shipborne navigational equipment as required by regulation V/12; where such provi-
sion is unreasonable or impracticable the Administration may waive this requirement for
ships of less than 5,000 gross tonnage;

2.3.3. the fire detection and fire alarm system, and the fire door holding and release system; and

2.3.4. for intermittent operation of the daylight signalling lamp, the ship's whistle, the manually
operated call points, and all internal signals that are required in an emergency;
unless such services have an independent supply for the period of 36 h from an accumula-
tor battery suitably located for use in an emergency.

For a period of 36 h:

2.4.1. one of the fire pumps required by regulation 11-2/4.3.1 and 4.3.3;

2.4.2. the automatic sprinkler pump, if any; and

2.4.3. the emergency bilge pump and all the equipment essential for the operation of electrically
powered remote controlled bilge valves.

For the period of time required by regulation 29.14 the steering gear if required to be so sup-

plied by that regulation.

For a period of half an hour:

2.6.1. any watertight doors required by regulation 13* to be power-operated together with their
indicators and warning signals;

2.6.2. the emergency arrangements to bring the lift cars to deck level for the escape of persons.
The passenger lift cars may be brought to deck level sequentially in an emergency.

In a ship engaged regularly on voyages of short duration, the Administration if satisfied that an

adequate standard of safety would be attained may accept a lesser period than the 36 h period

specified in paragraphs 2.1 to 2.5 but not less than 12 h.

The emergency source of electrical power may be either a generator or an accumulator battery, which
shall comply with the following:

3.1

Where the emergency source of electrical power is a generator, it shall be:
3.1.1. driven by a suitable prime mover with an independent supply of fuel having a flashpoint
(closed cup test) of not less than 43°C;

47

Prior to 1 January 2008, regulation 13 was regulation 15.



3.2.

3.3.

3.4.

3.1.2. started automatically upon failure of the electrical supply from the main source of electri-
cal power and shall be automatically connected to the emergency switchboard; those ser-
vices referred to in paragraph 4 shall then be transferred automatically to the emergency
generating set. The automatic starting system and the characteristic of the prime mover
shall be such as to permit the emergency generator to carry its full rated load as quickly as
is safe and practicable, subject to a maximum of 45 s; unless a second independent means
of starting the emergency generating set is provided, the single source of stored energy
shall be protected to preclude its complete depletion by the automatic starting system; and

3.1.3. provided with a transitional source of emergency electrical power according to paragraph
4.

Where the emergency source of electrical power is an accumulator battery, it shall be capable

of:

3.2.1. carrying the emergency electrical load without recharging while maintaining the voltage
of the battery throughout the discharge period within 12% above or below its nominal
voltage;

3.2.2. automatically connecting to the emergency switchboard in the event of failure of the main
source of electrical power; and

3.2.3. immediately supplying at least those services specified in paragraph 4.

The following provisions in paragraph 3.1.2 shall not apply to ships constructed on or after 1

October 1994:

Unless a second independent means of starting the emergency generating set is provided, the

single source of stored energy shall be protected to preclude its complete depletion by the auto-

matic starting system.

For ships constructed on or after 1 July 1998, as well as for cargo ships with a gross tonnage

below 500 constructed on or after 1 January 2002, where electrical power is necessary to re-

store propulsion, the capacity shall be sufficient to restore propulsion to the ship in conjunction
with other machinery, as appropriate, from a dead ship condition within 30 min after blackout.

The transitional source of emergency electrical power required by paragraph 3.1.3 shall consist of an
accumulator battery suitably located for use in an emergency which shall operate without recharging
while maintaining the voltage of the battery throughout the discharge period within 12% above or be-
low its nominal voltage and be of sufficient capacity and so arranged as to supply automatically in the
event of failure of either the main or emergency source of electrical power at least the following ser-
vices, if they depend upon an electrical source for their operation:

4.1.

4.2.

For half an hour:

4.1.1. the lighting required by paragraphs 2.1 and 2.2;

4.1.2. all services required by paragraphs 2.3.1, 2.3.3 and 2.3.4 unless such services have an
independent supply for the period specified from an accumulator battery suitably located
for use in an emergency.

Power to operate the watertight doors, as required by regulation 13.7.3.3%, but not necessarily

all of them simultaneously, unless an independent temporary source of stored energy is pro-
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5.1.

5.2.

5.3.

5.4.

5.5.

vided. Power to the control, indication and alarm circuits as required by regulation 13.7.2* for
half an hour.

The emergency switchboard shall be installed as near as is practicable to the emergency source
of electrical power.

Where the emergency source of electrical power is a generator, the emergency switchboard shall
be located in the same space unless the operation of the emergency switchboard would thereby
be impaired.

No accumulator battery fitted in accordance with this regulation shall be installed in the same
space as the emergency switchboard. An indicator shall be mounted in a suitable place on the
main switchboard or in the machinery control room to indicate when the batteries constituting
either the emergency source of electrical power or the transitional source of emergency electri-
cal power referred to in paragraph 3.1.3 or 4 are being discharged.

The emergency switchboard shall be supplied during normal operation from the main switch-
board by an interconnector feeder which is to be adequately protected at the main switchboard
against overload and short circuit and which is to be disconnected automatically at the emer-
gency switchboard upon failure of the main source of electrical power. Where the system is ar-
ranged for feedback operation, the interconnector feeder is also to be protected at the emergency
switchboard at least against short circuit.

In order to ensure ready availability of the emergency source of electrical power, arrangements
shall be made where necessary to disconnect automatically non-emergency circuits from the
emergency switchboard to ensure that power shall be available to the emergency circuits.

6.  The emergency generator and its prime mover and any emergency accumulator battery shall be so
designed and arranged as to ensure that they will function at full rated power when the ship is upright
and when inclined at any angle of list up to 22.5° or when inclined up to 10° either in the fore or aft
direction, or is in any combination of angles within those limits.

1. Provision shall be made for the periodic testing of the complete emergency system and shall include
the testing of automatic starting arrangements.

Regulation 42-1 — Supplementary emergency lighting for ro-ro passenger ships

This regulation applies to all passenger ships with ro-ro cargo spaces or special category spaces as defined in

regulation 11-2/3, except that for ships constructed before 22 October 1989, this regulation shall apply not

later than 22 October 1990.

1. In addition to the emergency lighting required by regulation 42.2, on every passenger ship with ro-ro
cargo spaces or special category spaces as defined in regulation 11-2/3:

1.1.

all passenger public spaces and alleyways shall be provided with supplementary electric lighting
that can operate for at least 3 h when all other sources of electrical power have failed and under
any condition of heel. The illumination provided shall be such that the approach to the means of
escape can be readily seen. The source of power for the supplementary lighting shall consist of
accumulator batteries located within the lighting units that are continuously charged, where
practicable, from the emergency switchboard. Alternatively, any other means of lighting which
is at least as effective may be accepted by the Danish Maritime Authority. The supplementary
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1.2.

lighting shall be such that any failure of the lamp will be immediately apparent. Any accumu-
lator battery provided shall be replaced at intervals having regard to the specified service life in
the ambient conditions that they are subject to in service; and

a portable rechargeable battery operated lamp shall be provided in every crew space alleyway,
recreational space and every working space which is normally occupied unless supplementary
emergency lighting, as required by subparagraph .1, is provided.

Regulation 43 — Emergency source of electrical power in cargo ships

1.1.
1.2.

1.3.

1.4.

self-contained emergency source of electrical power shall be provided.

The emergency source of electrical power, associated transforming equipment, if any, transi-
tional source of emergency power, emergency switchboard and emergency lighting switchboard
shall be located above the uppermost continuous deck and shall be readily accessible from the
open deck. They shall not be located forward of the collision bulkhead, except where permitted
by the Administration in exceptional circumstances.

The location of the emergency source of electrical power, associated transforming equipment, if
any, the transitional source of emergency power, the emergency switchboard and the emergency
lighting switchboard in relation to the main source of electrical power, associated transforming
equipment, if any, and the main switchboard shall be such as to ensure to the satisfaction of the
Administration that a fire or other casualty in the space containing the main source of electrical
power, associated transforming equipment, if any, and the main switchboard, or in any machin-
ery space of category A will not interfere with the supply, control and distribution of emergency
electrical power. As far as practicable the space containing the emergency source of electrical
power, associated transforming equipment, if any, the transitional source of emergency electric-
al power and the emergency switchboard shall not be contiguous to the boundaries of machinery
spaces of category A or those spaces containing the main source of electrical power, associated
transforming equipment, if any, and the main switchboard.

Provided that suitable measures are taken for safeguarding independent emergency operation
under all circumstances, the emergency generator may be used, exceptionally, and for short
periods, to supply non-emergency circuits.

The electrical power available shall be sufficient to supply all those services that are essential for

safety in an emergency, due regard being paid to such services as may have to be operated simultane-
ously. The emergency source of electrical power shall be capable, having regard to starting currents
and the transitory nature of certain loads, of supplying simultaneously at least the following services
for the periods specified hereinafter, if they depend upon an electrical source for their operation:

2.1.

2.2.

For a period of 3 h, emergency lighting at every muster and embarkation station and over the

sides as required by regulations I11/11.4 and 111/16.7.

For a period of 18 h, emergency lighting:

2.2.1. in all service and accommodation alleyways, stairways and exits, personnel lift cars and
personnel lift trunks;

2.2.2. in the machinery spaces and main generating stations including their control positions;

2.2.3. in all control stations, machinery control rooms, and at each main and emergency switch-
board,;

2.2.4. at all stowage positions for firemen's outfits;



2.2.5. at the steering gear;

2.2.6. at the fire pump referred to in paragraph 2.5, at the sprinkler pump, if any, and at the
emergency bilge pump, if any, and at the starting positions of their motors; and

2.2.7. in all cargo pump-rooms of tankers constructed on or after 1 July 2002.

2.3. For aperiod of 18 h:

2.3.1. the navigation lights and other lights required by the International Regulations for
Preventing Collisions at Sea in force;

2.3.2. on ships constructed on or after 1 February 1995 the VHF radio installation required by
regulation IV/7.1.1 and 1V/7.1.2; and, if applicable:
2.3.2.1. the MF radio installation required by regulations 1v/9.1.1, 1V/9.1.2, I\//10.1.2

and 1V/10.1.3;
2.3.2.2. the ship earth station required by regulation 1\/10.1.1; and
2.3.2.3. the MF/HF radio installation required by regulations 1v/10.2.1, 1V/10.2.2 and
IV/11.1.
2.4. For aperiod of 18 h:
2.4.1.  all internal communication equipment as required in an emergency;

2.4.2. the shipborne navigational equipment as required by regulation V/19; where such provi-
sion is unreasonable or impracticable the Administration may waive this requirement for
ships of less than 5,000 gross tonnage;

2.4.3. the fire detection and fire alarm system; and

2.4.4. intermittent operation of the daylight signalling lamp, the ship's whistle, the manually
operated call points and all internal signals that are required in an emergency; unless such
services have an independent supply for the period of 18 h from an accumulator battery
suitably located for use in an emergency.

2.5. For a period of 18 h one of the fire pumps required by regulation 11-2/4.3.1 and 4.3.3 if depend-
ent upon the emergency generator for its source of power.
2.6.

2.6.1. For the period of time required by regulation 29.14 the steering gear where it is required
to be so supplied by that regulation.

2.6.2. In a ship engaged regularly in voyages of short duration, the Administration if satisfied
that an adequate standard of safety would be attained may accept a lesser period than the
18 h period specified in paragraphs 2.2 to 2.5 but not less than 12 h.

In cargo ships with a gross tonnage below 500, the Administration may accept a period
of 8 hours instead of 18 hours as stipulated in paragraphs 2.2-2.5.
3. The emergency source of electrical power may be either a generator or an accumulator battery, which
shall comply with the following:
3.1. Where the emergency source of electrical power is a generator, it shall be:

3.1.1. driven by a suitable prime mover with an independent supply of fuel, having a flashpoint
(closed cup test) of not less than 43°C;

3.1.2. started automatically upon failure of the main source of electrical power supply unless a
transitional source of emergency electrical power in accordance with paragraph 3.1.3 is
provided; where the emergency generator is automatically started, it shall be automatic-
ally connected to the emergency switchboard; those services referred to in paragraph 4



3.2.

3.3.

3.4.

shall then be connected automatically to the emergency generator; and unless a second
independent means of starting the emergency generator is provided the single source of
stored energy shall be protected to preclude its complete depletion by the automatic
starting system; and

3.1.3. provided with a transitional source of emergency electrical power as specified in para-
graph 4 unless an emergency generator is provided capable both of supplying the services
mentioned in that paragraph and of being automatically started and supplying the required
load as quickly as is safe and practicable subject to a maximum of 45 s.

Where the emergency source of electrical power is an accumulator battery it shall be capable of:

3.2.1. carrying the emergency electrical load without recharging while maintaining the voltage
of the battery throughout the discharge period within 12% above or below its nominal
voltage;

3.2.2. automatically connecting to the emergency switchboard in the event of failure of the main
source of electrical power; and

3.2.3. immediately supplying at least those services specified in paragraph 4.

The following provision in paragraph 3.1.2 shall not apply to ships constructed on or after 1

October 1994:

Unless a second independent means of starting the emergency generating set is provided, the

single source of stored energy shall be protected to preclude its complete depletion by the auto-

matic starting system.

For ships constructed on or after 1 July 1998 and cargo ships with a gross tonnage below 500

constructed on or after 1 January 2002 where electrical power is necessary to restore propul-

sion, the capacity shall be sufficient to restore propulsion to the ship in conjunction with other

machinery, as appropriate, from a dead ship condition within 30 min after blackout.

The transitional source of emergency electrical power where required by paragraph 3.1.3 shall consist
of an accumulator battery suitably located for use in an emergency which shall operate without re-
charging while maintaining the voltage of the battery throughout the discharge period within 12%
above or below its nominal voltage and be of sufficient capacity and shall be so arranged as to supply
automatically in the event of failure of either the main or the emergency source of electrical power for
half an hour at least the following services if they depend upon an electrical source for their operation:

4.1.

4.2.

5.1.

5.2.

the lighting required by paragraphs 2.1, 2.2 and 2.3.1. For this transitional phase, the required
emergency electric lighting, in respect of the machinery space and accommodation and service
spaces may be provided by permanently fixed, individual, automatically charged, relay operated
accumulator lamps; and

all services required by paragraphs 2.4.1, 2.4.3 and 2.4.4 unless such services have an independ-
ent supply for the period specified from an accumulator battery suitably located for use in an
emergency.

The emergency switchboard shall be installed as near as is practicable to the emergency source
of electrical power.

Where the emergency source of electrical power is a generator, the emergency switchboard shall
be located in the same space unless the operation of the emergency switchboard would thereby
be impaired.



5.3. No accumulator battery fitted in accordance with this regulation shall be installed in the same
space as the emergency switchboard. An indicator shall be mounted in a suitable place on the
main switchboard or in the machinery control room to indicate when the batteries constituting
either the emergency source of electrical power or the transitional source of electrical power re-
ferred to in paragraph 3.2 or 4 are being discharged.

5.4. The emergency switchboard shall be supplied during normal operation from the main switch-
board by an interconnector feeder which is to be adequately protected at the main switchboard
against overload and short circuit and which is to be disconnected automatically at the emer-
gency switchboard upon failure of the main source of electrical power. Where the system is ar-
ranged for feedback operation, the interconnector feeder is also to be protected at the emergency
switchboard at least against short circuit.

5.5. In order to ensure ready availability of the emergency source of electrical power, arrangements
shall be made where necessary to disconnect automatically non-emergency circuits from the
emergency switchboard to ensure that electrical power shall be available automatically to the
emergency circuits.

The emergency generator and its prime mover and any emergency accumulator battery shall be so

designed and arranged as to ensure that they will function at full rated power when the ship is upright

and when inclined at any angle of list up to 22.5° or when inclined up to 10° either in the fore or aft
direction, or is in any combination of angles within those limits.

Provision shall be made for the periodic testing of the complete emergency system and shall include

the testing of automatic starting arrangements.

Regulation 44 — Starting arrangements for emergency generating sets

1.

Emergency generating sets shall be capable of being readily started in their cold condition at a
temperature of 0°C. If this is impracticable, or if lower temperatures are likely to be encountered, pro-
vision acceptable to the Administration shall be made for the maintenance of heating arrangements, to
ensure ready starting of the generating sets.

Each emergency generating set arranged to be automatically started shall be equipped with starting

devices approved by the Administration with a stored energy capability of at least three consecutive

starts. A second source of energy shall be provided for an additional three starts within 30 min unless
manual starting can be demonstrated to be effective.

2.1. Ships constructed on or after 1 October 1994 and cargo ships with a gross tonnage below 500

constructed on or after 1 January 2002 in lieu of the provision of the second sentence of para-
graph 2, shall comply with the following requirements:
The source of stored energy shall be protected to preclude critical depletion by the automatic
starting system, unless a second independent means of starting is provided. In addition, a second
source of energy shall be provided for an additional three starts within 30 min unless manual
starting can be demonstrated to be effective.

The stored energy shall be maintained at all times, as follows:

3.1. electrical and hydraulic starting systems shall be maintained from the emergency switchboard:;

3.2. compressed air starting systems may be maintained by the main or auxiliary compressed air
receivers through a suitable non-return valve or by an emergency air compressor which, if elec-
trically driven, is supplied from the emergency switchboard,
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3.3.

4.1.

4.2.

all of these starting, charging and energy storing devices shall be located in the emergency
generator space; these devices are not to be used for any purpose other than the operation of the
emergency generating set. This does not preclude the supply to the air receiver of the emergency
generating set from the main or auxiliary compressed air system through the non-return valve
fitted in the emergency generator space.

Where automatic starting is not required, manual starting is permissible, such as manual crank-
ing, inertia starters, manually charged hydraulic accumulators, or powder charge cartridges,
where they can be demonstrated as being effective.

When manual starting is not practicable, the requirements of paragraphs 2 and 3 shall be com-
plied with except that starting may be manually initiated.

Regulation 45 — Precautions against shock, fire and other hazards of electrical origin
(Paragraphs 10 and 11 in this regulation apply to ships constructed on or after 1 January 2007)

1.

1.1.

1.2.

1.3.

Exposed metal parts of electrical machines or equipment which are not intended to be live but
which are liable under fault conditions to become live shall be earthed unless the machines or
equipment are:

1.1.1. supplied at a voltage not exceeding 50 V direct current or 50 V root mean square between
conductors; autotransformers shall not be used for the purpose of achieving this voltage;
or

1.1.2. supplied at a voltage not exceeding 250 V by safety isolating transformers supplying only
one consuming device; or

1.1.3. constructed in accordance with the principle of double insulation.

The Administration may require additional precautions for portable electrical equipment for use

in confined or exceptionally damp spaces where particular risks due to conductivity may exist.

All electrical apparatus shall be so constructed and so installed as not to cause injury when

handled or touched in the normal manner.

Main and emergency switchboards shall be so arranged as to give easy access as may be needed to
apparatus and equipment, without danger to personnel. The sides and the rear and, where necessary,
the front of switchboards shall be suitably guarded. Exposed live parts having voltages to earth ex-
ceeding a voltage to be specified by the Administration shall not be installed on the front of such
switchboards. Where necessary, non-conducting mats or gratings shall be provided at the front and
rear of the switchboard.

3.1

3.2.

The hull return system of distribution shall not be used for any purpose in a tanker, or for

power, heating, or lighting in any other ship of 1,600 gross tonnage and upwards.

The requirement of paragraph 3.1 does not preclude under conditions approved by the Ad-

ministration the use of:

3.2.1. impressed current cathodic protective systems;

3.2.2. limited and locally earthed systems; or

3.2.3. insulation level monitoring devices provided the circulation current does not exceed 30
mA under the most unfavourable conditions.

11



3.3.

4.1.

4.2.

4.3.

5.1.

5.2.

5.3.

3.2.1 For ships constructed on or after 1 October 1994 and cargo ships with a gross tonnage
below 500 constructed on or after 1 January 2002 the requirement of paragraph 3.1 does
not preclude the use of limited and locally earthed systems, provided that any possible re-
sulting current does not flow directly through any dangerous spaces.

Where the hull return system is used, all final subcircuits, i.e. all circuits fitted after the last

protective device, shall be two-wire and special precautions shall be taken to the satisfaction of

the Administration.

Earthed distribution systems shall not be used in a tanker. The Administration may exception-
ally permit in a tanker the earthing of the neutral for alternating current power networks of
3,000 V (line to line) and over, provided that any possible resulting current does not flow di-
rectly through any of the dangerous spaces.

When a distribution system, whether primary or secondary, for power, heating or lighting, with

no connection to earth is used, a device capable of continuously monitoring the insulation level

to earth and of giving an audible or visual indication of abnormally low insulation values shall
be provided.

Ships constructed on or after 1 October 1994 and cargo ships with a gross tonnage below 500

constructed on or after 1 January 2002 in lieu of the provisions of paragraph 4.1, shall comply

with the following requirements:
4.3.1. Except as permitted by paragraph 4.3.2, earthed distribution systems shall not be used in a
tanker.
4.3.2. The requirement of paragraph 4.3.1 does not preclude the use of earthed intrinsically safe
circuits and in addition, under conditions approved by the Administration, the use of the
following earthed systems:
4.3.2.1. power-supplied control circuits and instrumentation circuits where technical or
safety reasons preclude the use of a system with no connection to earth, pro-
vided the current in the hull is limited to not more than 5 A in both normal and
fault conditions; or

4.3.2.2. limited and locally earthed systems, provided that any possible resulting current
does not flow directly through any of the dangerous spaces; or

4.3.2.3. alternating current power networks of 1,000 V root mean square (line to line)
and over, provided that any possible resulting current does not flow directly
through any of the dangerous spaces.

Except as permitted by the Administration in exceptional circumstances, all metal sheaths and
armour of cables shall be electrically continuous and shall be earthed.

All electric cables and wiring external to equipment shall be at least of a flame-retardant type
and shall be so installed as not to impair their original flame-retarding properties. Where neces-
sary for particular applications the Administration may permit the use of special types of cables
such as radio frequency cables, which do not comply with the foregoing.

Cables and wiring serving essential or emergency power, lighting, internal communications or
signals shall so far as practicable be routed clear of galleys, laundries, machinery spaces of
category A and their casings and other high fire risk areas. In ro-ro passenger ships, cabling for
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emergency alarms and public address systems installed on or after 1 July 1998 shall be ap-
proved by the Administration having regard to the recommendations developed by the Organ-
ization.> Cables connecting fire pumps to the emergency switchboard shall be of a fire-resistant
type where they pass through high fire risk areas. Where practicable all such cables should be
run in such a manner as to preclude their being rendered unserviceable by heating of the bulk-
heads that may be caused by a fire in an adjacent space.

Where cables which are installed in hazardous areas introduce the risk of fire or explosion in the
event of an electrical fault in such areas, special precautions against such risks shall be taken to
the satisfaction of the Administration.

Cables and wiring shall be installed and supported in such a manner as to avoid chafing or other

Terminations and joints in all conductors shall be so made as to retain the original electrical,
mechanical, flame-retarding and, where necessary, fire-resisting properties of the cable.

Each separate circuit shall be protected against short circuit and against overload, except as per-
mitted in regulations 29 and 30 or where the Administration may exceptionally otherwise per-

The rating or appropriate setting of the overload protective device for each circuit shall be
permanently indicated at the location of the protective device.

Lighting fittings shall be so arranged as to prevent temperature rises which could damage the cables
and wiring, and to prevent surrounding material from becoming excessively hot.

All lighting and power circuits terminating in a bunker or cargo space shall be provided with a mul-
tiple pole switch outside the space for disconnecting such circuits.

Accumulator batteries shall be suitably housed, and compartments used primarily for their
accommodation shall be properly constructed and efficiently ventilated.

Electrical or other equipment which may constitute a source of ignition of flammable vapours
shall not be permitted in these compartments except as permitted in paragraph 10.

Accumulator batteries shall not be located in sleeping quarters except where hermetically sealed
to the satisfaction of the Administration.

No electrical equipment shall be installed in any space where flammable mixtures are liable to collect,
e.g. in compartments assigned principally to accumulator batteries, in paint lockers, acetylene stores or
similar spaces, unless the administration is satisfied that such equipment is:

essential for operational purposes;

of a type which will not ignite the mixture concerned,;

appropriate to the space concerned; and

appropriately certified for safe usage in the dusts, vapours or gases likely to be encountered.

In tankers, electrical equipment, cables and wiring shall not be installed in hazardous locations unless
it confirms with standards not inferior to those acceptable to the Organization.>* However, for loca-

Refer to MSC/Circ.808, “Recommendation on performance standards for public address systems on passenger

5.4.
5.5.
damage.
5.6.
6.
6.1.
mit.
6.2.
1.
8.
0.
9.1.
9.2.
9.3.
10.
10.1.
10.2.
10.3.
10.4.
11.
50
ships, including cabling”.
51

Refer to Standards published by the International Electrotechnical Commission and, in particular, IEC 60092-
502:1999: Electrical installations in ships — Tankers.
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12.

tions not covered by such standards, electrical equipment, cables and wiring which do not confirm to
the standards may be installed in hazardous locations based on risk assessment to the satisfaction of
the Administration, to ensure that an equivalent level of safety is assured.

In a passenger ship, distribution systems shall be so arranged that fire in any main vertical zone as is
defined in regulation 11-2/3.9 will not interfere with services essential for safety in any other such
zone. This requirement will be met if main and emergency feeders passing through any such zone are
separated both vertically and horizontally as widely as is practicable.

Part E — Additional requirements for periodically unattended machinery spaces
(Part E applies to cargo ships except that regulation 54 refers to passenger ships)

Regulation 46 — General

1.

The arrangements provided shall be such as to ensure that the safety of the ship in all sailing condi-
tions, including manoeuvring, is equivalent to that of a ship having the machinery spaces manned.
Measures shall be taken to the satisfaction of the Administration to ensure that the equipment is func-
tioning in a reliable manner and that satisfactory arrangements are made for regular inspections and
routine tests to ensure continuous reliable operation.

Every ship shall be provided with documentary evidence, to the satisfaction of the Administration, of
its fitness to operate with periodically unattended machinery spaces.

Regulation 47 — Fire precautions

1.

Means shall be provided to detect and give alarms at an early stage in case of fires:

1.1. in boiler air supply casings and exhausts (uptakes); and

1.2. in scavenging air belts of propulsion machinery, unless the Administration considers this to be
unnecessary in a particular case.

Internal combustion engines of 2,250 kW and above or having cylinders of more than 300 mm bore

shall be provided with crankcase oil mist detectors or engine bearing temperature monitors or equiva-

lent devices.

Regulation 48 — Protection against flooding

1.

Bilge wells in periodically unattended machinery spaces shall be located and monitored in such a way
that the accumulation of liquids is detected at normal angles of trim and heel, and shall be large
enough to accommodate easily the normal drainage during the unattended period.

Where the bilge pumps are capable of being started automatically, means shall be provided to indicate
when the influx of liquid is greater than the pump capacity or when the pump is operating more fre-
guently than would normally be expected. In these cases, smaller bilge wells to cover a reasonable
period of time may be permitted. Where automatically controlled bilge pumps are provided, special
attention shall be given to oil pollution prevention requirements.

The location of the controls of any valve serving a sea inlet, a discharge below the waterline or a bilge
injection system shall be so sited as to allow adequate time for operation in case of influx of water to
the space, having regard to the time likely to be required in order to reach and operate such controls. If
the level to which the space could become flooded with the ship in the fully loaded condition so re-
quires, arrangements shall be made to operate the controls from a position above such level.

14



Regulation 49 — Control of propulsion machinery from the navigation bridge

1. Under all sailing conditions, including manoeuvring, the speed, direction of thrust and, if applicable,
the pitch of the propeller shall be fully controllable from the navigation bridge.

1.1. Such remote control shall be performed by a single control device for each independent propel-
ler, with automatic performance of all associated services, including, where necessary, means of
preventing overload of the propulsion machinery.

1.2. The main propulsion machinery shall be provided with an emergency stopping device on the
navigation bridge which shall be independent of the navigation bridge control system.

2. Propulsion machinery orders from the navigation bridge shall be indicated in the main machinery con-
trol room or at the propulsion machinery control position as appropriate.

3. Remote control of the propulsion machinery shall be possible only from one location at a time; at such
locations interconnected control positions are permitted. At each location there shall be an indicator
showing which location is in control of the propulsion machinery. The transfer of control between the
navigation bridge and machinery spaces shall be possible only in the main machinery space or in the
main machinery control room. The system shall include means to prevent the propelling thrust from
altering significantly when transferring control from one location to another.

4. It shall be possible for all machinery essential for the safe operation of the ship to be controlled from a
local position, even in the case of failure in any part of the automatic or remote control systems.

5. The design of the remote automatic control system shall be such that in case of its failure an alarm will
be given. Unless the Administration considers it impracticable, the preset speed and direction of thrust
of the propeller shall be maintained until local control is in operation.

6. Indicators shall be fitted on the navigation bridge for:

6.1. propeller speed and direction of rotation in the case of fixed pitch propellers; or

6.2. propeller speed and pitch position in the case of controllable pitch propellers.

7. The number of consecutive automatic attempts which fail to produce a start shall be limited to safe-
guard sufficient starting air pressure. An alarm shall be provided to indicate low starting air pressure
set at a level which still permits starting operations of the propulsion machinery.

Regulation 50 — Communication

A reliable means of vocal communication shall be provided between the main machinery control room or the
propulsion machinery control position as appropriate, the navigation bridge and the engineer officers' ac-
commodation.

Regulation 51 — Alarm system
1.  Analarm system shall be provided indicating any fault requiring attention and shall:

1.1. be capable of sounding an audible alarm in the main machinery control room or at the propul-
sion machinery control position, and indicate visually each separate alarm function at a suitable
position;

1.2. have a connection to the engineers' public rooms and to each of the engineers' cabins through a
selector switch, to ensure connection to at least one of those cabins. Administrations may permit
equivalent arrangements;
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1.3.

1.4.

1.5.

2.1.

2.2.

3.1.

3.2.

activate an audible and visual alarm on the navigation bridge for any situation which requires
action by or attention of the officer on watch;

as far as is practicable be designed on the fail-to-safety principle; and

activate the engineers' alarm required by regulation 38 if an alarm function has not received
attention locally within a limited time.

The alarm system shall be continuously powered and shall have an automatic change-over to a
stand-by power supply in case of loss of normal power supply.
Failure of the normal power supply of the alarm system shall be indicated by an alarm.

The alarm system shall be able to indicate at the same time more than one fault and the ac-
ceptance of any alarm shall not inhibit another alarm.

Acceptance at the position referred to in paragraph 1 of any alarm condition shall be indicated at
the positions where it was shown. Alarms shall be maintained until they are accepted and the
visual indications of individual alarms shall remain until the fault has been corrected, when the
alarm system shall automatically reset to the normal operating condition.

Regulation 52 — Safety systems

A safety system shall be provided to ensure that serious malfunction in machinery or boiler operations,
which presents an immediate danger, shall initiate the automatic shutdown of that part of the plant and that
an alarm shall be given.

Shutdown of the propulsion system shall not be automatically activated except in cases which could lead to
serious damage, complete breakdown, or explosion. Where arrangements for overriding the shutdown of the
main propelling machinery are fitted, these shall be such as to preclude inadvertent operation. Visual means
shall be provided to indicate when the override has been activated.

Regulation 53 — Special requirements for machinery, boiler and electrical installations

1.  The special requirements for the machinery, boiler and electrical installations shall be to the satisfac-
tion of the Administration and shall include at least the requirements of this regulation.

2. The main source of electrical power shall comply with the following:

2.1.

2.2.

Where the electrical power can normally be supplied by one generator, suitable load-shedding
arrangements shall be provided to ensure the integrity of supplies to services required for pro-
pulsion and steering as well as the safety of the ship. In the case of loss of the generator in oper-
ation, adequate provision shall be made for automatic starting and connecting to the main
switchboard of a stand-by generator of sufficient capacity to permit propulsion and steering and
to ensure the safety of the ship with automatic restarting of the essential auxiliaries including,
where necessary, sequential operations. The Administration may dispense with this requirement
for a ship of less than 1,600 gross tonnage, if it is considered impracticable.

If the electrical power is normally supplied by more than one generator simultaneously in paral-
lel operation, provision shall be made, for instance by load shedding, to ensure that, in case of
loss of one of these generating sets, the remaining ones are kept in operation without overload to
permit propulsion and steering, and to ensure the safety of the ship.
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Where stand-by machines are required for other auxiliary machinery essential to propulsion, automatic
change-over devices shall be provided.
Automatic control and alarm system

4.1.

4.2.
4.3.

4.4.

The control system shall be such that the services needed for the operation of the main propul-
sion machinery and its auxiliaries are ensured through the necessary automatic arrangements.
An alarm shall be given on the automatic changeover.

An alarm system complying with regulation 51 shall be provided for all important pressures,
temperatures and fluid levels and other essential parameters.

A centralized control position shall be arranged with the necessary alarm panels and instru-
mentation indicating any alarm.

Means shall be provided to keep the starting air pressure at the required level where internal com-
bustion engines are used for main propulsion.

Regulation 54 — Special consideration in respect of passenger ships

Passenger ships shall be specially considered by the Administration as to whether or not their machinery
spaces may be periodically unattended and if so whether additional requirements to those stipulated in these
regulations are necessary to achieve equivalent safety to that of normally attended machinery spaces.

Part F — Alternative design and arrangements

Regulation 55 — Alternative design and arrangements

Purpose

The purpose of this regulation is to provide a methodology for alternative design and arrangements for
machinery, electrical installations and low-flashpoint fuel storage and distribution systems.

General

1.

2.

3.

2.1.

2.2.

Machinery, electrical installation and low-flashpoint fuel storage and distribution systems de-
sign and arrangements may deviate from the requirements set out in parts C, D, E or G, pro-
vided that the alternative design and arrangements meet the intent of the requirements con-
cerned and provide an equivalent level of safety to this chapter.

When alternative design or arrangements deviate from the prescriptive requirements of parts, C,
D, E or G, an engineering analysis, evaluation and approval of the design and arrangements
shall be carried out in accordance with this regulation.

Engineering analysis
The engineering analysis shall be prepared and submitted to the Administration, based on the guidelines
developed by the Organization®? and shall include, as a minimum, the following elements:

3.1.

3.2.

3.3.

determination of the ship type, machinery, electrical installations, low-flashpoint fuel storage
and distribution systems and space(s) concerned;

identification of the prescriptive requirement(s) with which the machinery, electrical installa-
tions and low-flashpoint fuel storage and distribution systems will not comply;

identification of the reason the proposed design will not meet the prescriptive requirements sup-
ported by compliance with other recognized engineering or industry standards;

52

Refer to the “Guidelines on alternative design and arrangements for SOLAS chapters 11-1 and III”
(MSC.1/Circ.1212) and the "Guidelines for the approval of alternatives and equivalents as provided for in
various IMO instruments" (MSC.1/Circ.1455).
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5.

3.4. determination of the performance criteria for the ship, machinery, electrical installation, low-
flashpoint fuel storage and distribution system or the space(s) concerned addressed by the rele-
vant prescriptive requirement(s):

3.4.1. performance criteria shall provide a level of safety not inferior to the relevant prescriptive
requirements contained in parts C, D, E or G; and
3.4.2. performance criteria shall be quantifiable and measurable;

3.5. detailed description of the alternative design and arrangements, including a list of the assump-
tions used in the design and any proposed operational restrictions or conditions;

3.6. technical justification demonstrating that the alternative design and arrangements meet the
safety performance criteria; and

3.7. risk assessment based on identification of the potential faults and hazards associated with the
proposal.

Evaluation of the alternative design and arrangements

4.1. The engineering analysis required in paragraph 3 shall be evaluated and approved by the
Administration, taking into account the guidelines developed by the Organization.

4.2. A copy of the documentation, as approved by the Administration, indicating that the alternative
design and arrangements comply with this regulation, shall be carried on board the ship.

Exchange of information

The Administration shall communicate to the Organization pertinent information concerning alternative
design and arrangements approved by them for circulation to all Contracting Governments.

6.

Re-evaluation due to change of conditions

If the assumptions and operational restrictions that were stipulated in the alternative design and arrangements
are changed, the engineering analysis shall be carried out under the changed condition and shall be approved
by the Administration.

Part G — Ships using low-flashpoint fuels
Regulation 56 — Application

1

Except as provided for in paragraphs 4 and 5, this part shall apply to ships using low-flashpoint fuels:

.1 for which the building contract is placed on or after 1 January 2017,

2 in the absence of a building contract, the keels of which are laid or which are at a similar stage
of construction on or after 1 July 2017; or

.3 the delivery of which is on or after 1 January 2012.

Such ships using low-flashpoint fuels shall comply with the requirements of this part in addition to any

other applicable requirements of the present regulations.

Except as provided for in paragraphs 4 and 5, a ship, irrespective of the date of construction, including

one constructed before 1 January 2009, which converts to using low-flashpoint fuels on or after 1

January 2017 shall be treated as a ship using low-flashpoint fuels on the date on which such conver-

sion commenced.

Except as provided for in paragraphs 4 and 5, a ship using low-flashpoint fuels, irrespective of the date

of construction, including one constructed before 1 January 2009, which, on or after 1 January 2017,

undertakes to use low-flashpoint fuels different from those which it was originally approved to use be-

fore 1 January 2017 shall be treated as a ship using low-flashpoint fuels on the date on which such

undertaking commenced.
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4 This part shall not apply to gas carriers, as defined in regulation VI11/11.2:

1 using their cargoes as fuel and complying with the requirements of the IGC Code, as defined in
regulation VI11/11.1; or

2 using other low-flashpoint gaseous fuels provided that the fuel storage and distribution systems
design and arrangements for such gaseous fuels comply with the requirements of the IGC Code
for gas as a cargo.

5 This part shall not apply to ships owned or operated by a Contracting Government and used, for the
time being, only in Government non-commercial service. However, ships owned or operated by a
Contracting Government and used, for the time being, only in Government non-commercial service
are encouraged to act in a manner consistent, so far as reasonable and practicable, with this part.

Regulation 57 — Requirements for ships using low-flashpoint fuels

Except as provided in regulations 56.4 and 56.5, ships using low-flashpoint fuels shall comply with the re-
quirements of the IGF Code.
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Translation. Only the Danish version has legal validity

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-1 N
Construction — Structure, subdivision and stability,
machinery and electrical installations

Additional Danish regulations to
Regulation 34-1

Refrigerating plant
1. Cargo and provision refrigerating plant

1.1.

1.2.

1.3.

Refrigerating plant shall mean any refrigerating plant — except for domestic refrigerators and
freezers — containing refrigerating agents in the form of fluids or liquefied gases with a vapour
pressure in excess of 0.1 N/mm? at + 30 °C.

Doors to all refrigerated, freezer and blast-freeze rooms in which persons may move about shall
open outwards, and the closing and locking mechanisms of such doors shall, irrespective of the
temperature and temperature differences, function easily and reliably when operated from the
inside, even when locked.

All refrigerated and freezer rooms in which persons may move about shall be provided with
permanently installed electric light.

2. Provision cold store

2.1.

2.2.

3.1

It shall be ensured that the light in provision cold stores is not turned off inadvertently when
persons are in the room. In addition, an indication located in a suitable place shall show
whether the light is switched on in a provision cold store.

In provision cold stores, a means of alarm shall be fitted making it possible to alert help for
each individual space.

Pressure-testing of the components forming part of the plant and of the entire plant shall be
carried out on the basis of recognised test standards. Testing of cargo refrigerating plants shall
be carried out by a recognised classification society or by recognised test institutes, including
test institutes in other EU member states and in countries covered by the EEA agreement and in
Turkey, and which provide suitable and satisfactory guarantees of a technical, professional and
independent character. As regards air-conditioned and provision refrigerating plants, workshop
certificates shall be accepted. Pressure vessels shall be marked in accordance with recognised
test standards.



Translation. Only the Danish document has legal validity.

Notice from the Danish Maritime Authority B —
the construction and equipment, etc. of ships

Chapter B 11-2
Construction — Fire protection, fire detection and fire extinction

Part A — General
Regulation 1 — Application®
1.  Application

1.1.

1.2.

1.3.

Unless expressly provided otherwise, this chapter shall apply to ships constructed on or after 1

July 2012.

For the purpose of this chapter:

1.2.1. the expression “ships constructed” means ships the keels of which are laid or which are at
a similar stage of construction;

1.2.2. the expression “all ships” means ships, irrespective of type, constructed before, on or
after 1 July 2012; and

1.2.3. a cargo ship, whenever built, which is converted to a passenger ship shall be treated as a
passenger ship constructed on the date on which such a conversion commences.

For the purpose of this chapter, the expression “a similar stage of construction” means the stage

at which:

1.3.1. construction identifiable with a specific ship begins; and

1.3.2. assembly of that ship has commenced comprising at least 50 tonnes or 1% of the esti-
mated mass of all structural material, whichever is less.

2. Applicable requirements to existing ships
Except for the reference in paragraphs 2.2.1 to 2.2.3, paragraph 2 shall not apply to cargo ships with a
gross tonnage below 5002 constructed before 1 July 2002.

2.1.

2.2.

Unless expressly provided otherwise, for ships constructed before 1 July 2012, the Administra-

tion shall ensure that the requirements which are applicable under chapter 11-2 of the Interna-

tional Convention for the Safety of Life at Sea, 1974, as amended by resolutions MSC.1(XLV),

MSC.6(48), MSC.13(57), MSC.22(59), MSC.24(60), MSC.27(61), MSC.31(63), MSC.57(67),

MSC.99(73), MSC.134(76), MSC.194(80), MSC.201(81), MSC.216(82), MSC.256(84),

MSC.269(85) and MSC.291(87) are complied with.

Ships constructed before 1 July 2002 shall also comply with:

2.2.1. paragraphs 3, 6.5 and 6.7 as appropriate;

2.2.2. regulations 13.3.4.2 to 13.3.4.5, 13.4.3 and part E, except regulations 16.3.2.2 and
16.3.2.3 thereof, as appropriate, not later than the date of the first survey® after 1 July
2002;

The application date of 1 July 2012 was introduced by resolution MSC.308(88). However, this resolution

amended, under chapter 11-2, regulations 11-2/3.23 (definition of "Fire Test Procedures Code") and 11-2/7.4.1
(new subparagraph .3) only, and all other regulations with the original application date of 1 July 2002 were not
amended.

For cargo ships the keels of which are laid on or after 1 June 1985, but before 1 July 2002, the equivalent

provisions in force are stipulated in Notice C from the Danish Ship Inspection Council, as amended.

Refer to MSC.1/Circ.1290, “Unified Interpretations of the term “first survey” referred to in SOLAS regulations”.



2.3.

2.4.

2.5.

2.6.

2.2.3. regulations 10.4.1.3 and 10.6.4 for new installations only;

2.2.4. regulation 10.5.6 not later than 1 October 2005 for passenger ships of 2,000 gross tonnage
and above; and.

2.2.5. regulations 5.3.1.3.2 and 5.3.4 to passenger ships not later than the date of the first survey
after 1 July 2008; and

2.2.6. regulation 4.5.7.1.

Ships constructed on or after 1 July 2002 and before 1 July 2010 shall comply with paragraphs

7.11,7.4.43 and 7.5.2.1.2 of regulation 9, as adopted by resolution MSC.99(73).

The following ships, with cargo spaces intended for the carriage of packaged dangerous goods,

shall comply with regulation 19.3, except when carrying dangerous goods specified as classes

6.2 and 7 and dangerous goods in limited quantities* and excepted quantities® in accordance

with tables 19.1 and 19.3, not later than the date of the first renewal survey on or after 1 January

2011:

2.4.1. cargo ships of 500 gross tonnage and upwards and passenger s hips constructed on or
after 1 September 1984 but before 1 January 2011; and

2.4.2. cargo ships of less than 500 gross tonnage constructed on or after 1 February 1992 but be-
fore 1 January 2011,
and notwithstanding these provisions:

2.4.3. cargo ships of 500 gross tonnage and upwards and passenger ships constructed on or after
1 September 1984 but before 1 July 1986 need not comply with regulation 19.3.3 pro-
vided that they comply with regulation 54.2.3 as adopted by resolution MSC.1(XLV);

2.4.4. cargo ships of 500 gross tonnage and upwards and passenger ships constructed on or after
1 July 1986 but before 1 February 1992 need not comply with regulation 19.3.3 provided
that they comply with regulation 54.2.3 as adopted by resolution MSC.6(48);

2.4.5. cargo ships of 500 gross tonnage and upwards and passenger ships constructed on or after
1 September 1984 but before 1 July 1998 need not comply with regulations 19.3.10.1 and
19.3.10.2; and

2.4.6. cargo ships of less than 500 gross tonnage constructed on or after 1 February 1992 but be-
fore 1 July 1998 need not comply with regulations 19.3.10.1 and 19.3.10.2.

2.4.7. cargo ships of 500 gross tonnage and upwards and passenger ships constructed on or after
1 February 1992 but before 1 July 2002 need not comply with regulation 19.3.3 provided
that they comply with regulation 54.2.3 as adopted by resolution MSC.13(57); and

2.4.8. cargo ships of 500 gross tonnage and upwards and passenger ships constructed on or after
1 September 1984 but before 1 July 2002 need not comply with regulations 19.3.1,
19.3.5, 19.3.6, 19.3.9, provided that they comply with regulations 54.2.1, 54.2.5, 54.2.6,
54.2.9 as adopted by resolution MSC.1(XLV).

Ships constructed before 1 July 2012 shall also comply with regulation 10.10.1.2 as adopted by

resolution MSC.338(91).

Vehicle carriers constructed before 1 January 2016, including those constructed before 1 July

2012, shall comply with paragraph 2.2 of regulation 20-1, as adopted by resolution

MSC.365(93).

Refer to chapter 3.4 of the IMDG Code.
Refer to chapter 3.5 of the IMDG Code.



2.7. Tankers constructed before 1 January 2016, including those constructed before 1 July 2012,
shall comply with regulation 16.3.3 except 16.3.3.3.

2.8. Regulations 4.5.5.1.1 and 4.5.5.1.3 apply to ships constructed on or after 1 January 2002 but be-
fore 1 January 2016, and regulation 4.5.5.2.1 applies to all ships constructed before 1 January
2016.

3. Repairs, alterations, modifications and outfitting

3.1. All ships which undergo repairs, alterations, modifications and outfitting related thereto shall
continue to comply with at least the requirements previously applicable to these ships. Such
ships, if constructed before 1 July 2012, shall, as a rule, comply with the requirements for ships
constructed on or after that date to at least the same extent as they did before undergoing such
repairs, alterations, modifications or outfitting.

3.2. Repairs, alterations and modifications which substantially alter the dimensions of a ship or the
passenger accommodation spaces, or substantially increase a ship's service life and outfitting
related thereto, shall meet the requirements for ships constructed on or after 1 July 2012 in so
far as the Administration deems reasonable and practicable.

4, Exemptions

4.1. The Administration may, if it considers that the sheltered nature and conditions of the voyage
are such as to render the application of any specific requirements of this chapter unreasonable or
unnecessary, exempt® from those requirements individual ships or classes of ships entitled to fly
the flag of its State, provided that such ships, in the course of their voyage, do not sail at
distances of more than 20 miles from the nearest land.

4.2. Regardless of the provision stipulated in paragraph 4.1, the provisions related to constructive
fire integrity required of the ship shall be complied with.

4.3. In the case of passenger ships which are employed in special trades for the carriage of large
numbers of special trade passengers, such as the pilgrim trade, the Administration, if satisfied
that it is impracticable to enforce compliance with the requirements of this chapter, may exempt
such ships from those requirements, provided that they comply fully with the provisions of:
4.3.1. the rules annexed to the Special Trade Passenger Ships Agreement, 1971; and
4.3.2. the rules annexed to the Protocol on Space Requirements for Special Trade Passenger

Ships, 1973.
5. Applicable requirements depending on ship type
Unless expressly provided otherwise:

5.1. requirements not referring to a specific ship type shall apply to ships of all types; and

5.2. requirements referring to "tankers" shall apply to tankers subject to the requirements specified
in paragraph 6 below.

6.  Application of requirements for tankers

6.1. Requirements for tankers in this chapter shall apply to tankers carrying crude oil or petroleum
products having a flashpoint not exceeding 60°C (closed cup test), as determined by an ap-
proved flashpoint apparatus, and a Reid vapour pressure which is below the atmospheric pres-
sure or other liquid products having a similar fire hazard.

6 Refer to “Port State concurrence with SOLAS exemptions” (MSC/Circ. 606).



6.2.

6.3.

6.4.

6.5.

Where liquid cargoes other than those referred to in paragraph 6.1 or liquefied gases which
introduce additional fire hazards are intended to be carried, additional safety measures shall be
required, having due regard to the provisions of the International Bulk Chemical Code, as de-
fined in regulation V11/8.1, the Bulk Chemical Code, the International Gas Carrier Code, as de-
fined in regulation VI1I/11.1, and the Gas Carrier Code, as appropriate.
6.2.1. A liquid cargo with a flashpoint of less than 60°C for which a regular foam fire-fighting
system complying with the Fire Safety Systems Code is not effective, is considered to be
a cargo introducing additional fire hazards in this context. The following additional
measures are required:
6.2.1.1. the foam shall be of alcohol-resistant type;
6.2.1.2. the type of foam concentrates for use in chemical tankers shall be to the
satisfaction of the Administration, taking into account the guidelines developed
by the Organization;’ and
6.2.1.3. the capacity and application rates of the foam extinguishing system shall com-
ply with chapter 11 of the International Bulk Chemical Code, except that lower
application rates may be accepted based on performance tests. For tankers fitted
with inert gas systems, a quantity of foam concentrate sufficient for 20 min of
foam generation may be accepted.®
6.2.2. For the purpose of this regulation, a liquid cargo with a vapour pressure greater than
1.013 bar absolute at 37.8°C is considered to be a cargo introducing additional fire
hazards. Ships carrying such substances shall comply with paragraph 15.14 of the Inter-
national Bulk Chemical Code. When ships operate in restricted areas and at restricted
times, the Administration concerned may agree to waive the requirements for refrigera-
tion systems in accordance with paragraph 15.14.3 of the International Bulk Chemical
Code.
Liquid cargoes with a flashpoint exceeding 60°C other than oil products or liquid cargoes sub-
ject to the requirements of the International Bulk Chemical Code are considered to constitute a
low fire risk, not requiring the protection of a fixed foam extinguishing system.
Tankers carrying petroleum products with a flashpoint exceeding 60°C (closed cup test), as
determined by an approved flashpoint apparatus, shall comply with the requirements provided
in regulations 10.2.1.4.4 and 10.10.2.3 and the requirements for cargo ships other than tankers,
except that, in lieu of the fixed fire-extinguishing system required in regulation 10.7, they shall
be fitted with a fixed deck foam system which shall comply with the provisions of the Fire
Safety Systems Code.
Combination carriers constructed before, on or after 1 July 2002 shall not carry cargoes other
than oil unless all cargo spaces are empty of oil and gas-freed or unless the arrangements pro-
vided in each case have been approved by the Administration taking into account the guidelines
developed by the Organization.®

Refer to the “Revised Guidelines for performance and testing criteria, surveys of foam concentrates for fixed
fire-extinguishing systems” (MSC.1/Circ.1312 and Corr. 1).

Refer to the “Information on flashpoint and recommended fire-fighting media for chemicals to which neither the
IBC nor BCH Codes apply” (MSC/Circ.553).

Refer to the “Guidelines for inert gas systems” (MSC/ Circ.353), as amended by MSC/Circ.387.



6.6.

6.7.

Chemical tankers and gas carriers shall comply with the requirements for tankers, except where
alternative and supplementary arrangements are provided to the satisfaction of the Administra-
tion, having due regard to the provisions of the International Bulk Chemical Code and the Inter-
national Gas Carrier Code, as appropriate.

The requirements of regulations 4.5.10.1.1 and 4.5.10.1.4 and a system for continuous monitor-
ing of the concentration of hydrocarbon gases shall be fitted on all tankers constructed before 1
July 2002 by the date of the first scheduled dry-docking after 1 July 2002, but not later than 1
July 2005. Sampling points or detector heads shall be located in suitable positions in order that
potentially dangerous leakages are readily detected. When the hydrocarbon gas concentration
reaches a pre-set level which shall not be higher than 10% of the lower flammable limit, a con-
tinuous audible and visual alarm signal shall be automatically effected in the pump-room and
cargo control room to alert personnel to the potential hazard. However, existing monitoring
systems already fitted having a pre-set level not greater than 30% of the lower flammable limit
may be accepted.

Regulation 2 — Fire safety objectives and functional requirements
Fire safety objectives

1.

2.

1.1.

The fire safety objectives of this chapter are to:

1.1.1. prevent the occurrence of fire and explosion;

1.1.2. reduce the risk to life caused by fire;

1.1.3. reduce the risk of damage caused by fire to the ship, its cargo and the environment;
1.1.4. contain, control and suppress fire and explosion in the compartment of origin; and
1.1.5. provide adequate and readily accessible means of escape for passengers and crew.

Functional requirements

2.1.

In order to achieve the fire safety objectives set out in paragraph 1, the following functional re-

guirements are embodied in the regulations of this chapter as appropriate:

2.1.1. division of the ship into main vertical and horizontal zones by thermal and structural
boundaries;

2.1.2. separation of accommodation spaces from the remainder of the ship by thermal and struc-
tural boundaries;

2.1.3. restricted use of combustible materials;

2.1.4. detection of any fire in the zone of origin;

2.1.5. containment and extinction of any fire in the space of origin;

2.1.6. protection of means of escape and access for fire-fighting;

2.1.7. ready availability of fire-extinguishing appliances; and

2.1.8. minimization of possibility of ignition of flammable cargo vapour.

Achievement of the fire safety objectives
The fire safety objectives set out in paragraph 1 shall be achieved by ensuring compliance with the

prescriptive requirements specified in parts B, C, D, E or G, or by alternative design and arrangements

which comply with part F. A ship shall be considered to meet the functional requirements set out in

paragraph 2 and to achieve the fire safety objectives set out in paragraph 1 when either:

3.1.

the ship's design and arrangements, as a whole, comply with the relevant prescriptive require-
ments in parts B, C, D, E or G;



3.2.

3.3.

the ship’s design and arrangements, as a whole, have been reviewed and approved in accordance
with part F; or

part(s) of the ship's design and arrangements have been reviewed and approved in accordance
with part F and the remaining parts of the ship comply with the relevant prescriptive require-
ments in parts B, C, D, E or G.

Regulation 3 — Definitions

For the purpose of this chapter, unless expressly provided otherwise, the following definitions shall apply:
“Accommodation spaces” are those spaces used for public spaces, corridors, lavatories, cabins, of-
fices, hospitals, cinemas, game and hobby rooms, barber shops, pantries containing no cooking appli-
ances and similar spaces.

"A" class divisions are those divisions formed by bulkheads and decks which comply with the follow-

1.

ing criteria:

2.1. they are constructed of steel or other equivalent material;

2.2. they are suitably stiffened,;

2.3. they are insulated with approved non-combustible materials such that the average temperature
of the unexposed side will not rise more than 140°C above the original temperature, nor will the
temperature, at any one point, including any joint, rise more than 180°C above the original tem-
perature, within the time listed below:
class "A-60" 60 min
class "A-30" 30 min
class "A-15" 15 min
class "A-0" 0 min

2.4. they are so constructed as to be capable of preventing the passage of smoke and flame to the end
of the one-hour standard fire test; and

2.5. the Administration required a test of a prototype bulkhead or deck in accordance with the Fire
Test Procedures Code to ensure that it meets the above requirements for integrity and tempera-
ture rise.

2.6. Fire insulation with soft mineral wool and equivalent material on vertical and overhead sur-

faces shall be secured in a solid way, e.g. by means of clips with a mutual spacing of about 300
mm and by means of wire netting, glass tissue or other suitable, non-combustible material.

“Atriums” are public spaces within a single main vertical zone spanning three or more open decks.
"B" class divisions are those divisions formed by bulkheads, decks, ceilings or linings which comply
with the following criteria:

4.1.

4.2.

they are constructed of approved non-combustible materials and all materials used in the con-
struction and erection of "B" class divisions are non-combustible, with the exception that com-
bustible veneers may be permitted provided they meet other appropriate requirements of this
chapter;

they have an insulation value such that the average temperature of the unexposed side will not
rise more than 140°C above the original temperature, nor will the temperature at any one point,
including any joint, rise more than 225°C above the original temperature, within the time listed
below:

class "B-15" 15 min



10.

11.

12.
13.
14.
15.
16.

17.

18.

class "B-0" 0 min

4.3. they are so constructed as to be capable of preventing the passage of flame to the end of the first
half hour of the standard fire test; and

4.4, the Administration required a test of a prototype division in accordance with the Fire Test
Procedures Code to ensure that it meets the above requirements for integrity and temperature
rise.

“Bulkhead deck” is the uppermost deck up to which the transverse watertight bulkheads are carried.

“Cargo area” is that part of the ship that contains cargo holds, cargo tanks, slop tanks and cargo pump-

rooms including pumprooms, cofferdams, ballast and void spaces adjacent to cargo tanks and also

deck areas throughout the entire length and breadth of the part of the ship over the aforementioned

spaces.

“Cargo ship” is a ship as defined in regulation 1/2(g).

“Cargo spaces” are spaces used for cargo, cargo oil tanks, tanks for other liquid cargo and trunks to

such spaces.

“Central control station” is a control station in which the following control and indicator functions are

centralized:

9.1. fixed fire detection and fire alarm systems;

9.2. automatic sprinkler, fire detection and fire alarm systems;

9.3. fire door indicator panels;

9.4. fire door closure;

9.5. watertight door indicator panels;

9.6. watertight door closures;

9.7. ventilation fans;

9.8. general/fire alarms;

9.9. communication systems including telephones; and

9.10. microphones to public address systems.

"C" class divisions are divisions constructed of approved non-combustible materials. They need meet

neither requirements relative to the passage of smoke and flame nor limitations relative to the temper-

ature rise. Combustible veneers are permitted provided they meet the requirements of this chapter.

“Chemical tanker” is a cargo ship constructed or adapted and used for the carriage in bulk of any lig-

uid product of a flammable nature listed in chapter 17 of the International Bulk Chemical Code, as de-

fined in regulation V11/8.1.

“Closed ro-ro spaces” are ro-ro spaces which are neither open ro-ro spaces nor weather decks.

“Closed vehicle spaces” are vehicle spaces which are neither open vehicle spaces nor weather decks.

“Combination carrier” is a cargo ship designed to carry both oil and solid cargoes in bulk.

“Combustible material” is any material other than a non-combustible material.

Continuous "B" class ceilings or linings are those "B" class ceilings or linings which terminate at an

"A" or "B" class division.

“Continuously manned central control station” is a central control station which is continuously

manned by a responsible member of the crew.

“Control stations” are those spaces in which the ship's radio or main navigating equipment or the

emergency source of power is located or where the fire recording or fire control equipment is central-



19.

20.
21.

22,

23.

24,

25.

26.

217.
28.

29.

30.

31.

ized. Spaces where the fire recording or fire control equipment is centralized are also considered to be

a fire control station.

“Crude oil” is any oil occurring naturally in the earth, whether or not treated to render it suitable for

transportation, and includes crude oil where certain distillate fractions may have been removed from

or added to.

“Dangerous goods” are those goods referred to in the IMDG Code, as defined in regulation VI1/2.

“Deadweight” is the difference in tonnes between the displacement of a ship in water of a specific

gravity of 1.025 at the load waterline corresponding to the assigned summer freeboard and the light-

weight of the ship.

“Fire Safety Systems Code” means the International Code for Fire Safety Systems as adopted by the

Maritime Safety Committee of the Organization by resolution MSC.98(73), as may be amended by the

Organization, provided that such amendments are adopted, brought into force and take effect in ac-

cordance with the provisions of article V11 of the present Convention concerning the amendment pro-

cedures applicable to the annex other than chapter | thereof.

“Fire Test Procedures Code” means the International Code for Application of Fire Test Procedures

(2010) (2010 FTP Code) as adopted by the Maritime Safety Committee of the Organization by resolu-

tion MSC.307(88), as may be amended by the Organization, provided that such amendments are

adopted, brought into force and take effect in accordance with the provisions of article VIII of the pre-

sent Convention concerning the amendment procedures applicable to the annex other than chapter |

thereof.

“Flashpoint” is the temperature in degrees Celsius (closed cup test) at which a product will give off

enough flammable vapour to be ignited, as determined by an approved flashpoint apparatus.

“Gas carrier” is a cargo ship constructed or adapted and used for the carriage in bulk of any liquefied

gas or other products of a flammable nature listed in chapter 19 of the International Gas Carrier Code,

as defined in regulation VV11/11.1.

“Helideck” is a purpose-built helicopter landing area located on a ship including all structure, fire-

fighting appliances and other equipment necessary for the safe operation of helicopters.

“Helicopter facility” is a helideck including any refuelling and hangar facilities.

“Lightweight” is the displacement of a ship in tonnes without cargo, fuel, lubricating oil, ballast water,

fresh water and feedwater in tanks, consumable stores, and passengers and crew and their effects.

“Low flame-spread” means that the surface thus described will adequately restrict the spread of flame,

this being determined in accordance with the Fire Test Procedures Code.

“Machinery spaces” are machinery spaces of category A and other spaces containing propulsion

machinery, boilers, oil fuel units, steam and internal combustion engines, generators and major electri-

cal machinery, oil filling stations, refrigerating, stabilizing, ventilation and air conditioning machinery,

and similar spaces, and trunks to such spaces.

“Machinery spaces of category A” are those spaces and trunks to such spaces which contain either:

31.1. .internal combustion machinery used for main propulsion;

31.2. internal combustion machinery used for purposes other than main propulsion where such
machinery has in the aggregate a total power output of not less than 375 kW; or

31.3. any oil-fired boiler or oil fuel unit, or any oil-fired equipment other than boilers, such as inert
gas generators, incinerators, etc.
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33.
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35.
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37.
38.

39.

40.

41.

“Main vertical zones” are those sections into which the hull, superstructure and deckhouses are di-
vided by "A" class divisions, the mean length and width of which on any deck does not in general ex-
ceed 40 m.

“Non-combustible material” is a material which neither burns nor gives off flammable vapours in

sufficient quantity for self-ignition when heated to approximately 750°C, this being determined in ac-

cordance with the Fire Test Procedures Code.

“Oil fuel unit” is the equipment used for the preparation of oil fuel for delivery to an oil-fired boiler, or

equipment used for the preparation for delivery of heated oil to an internal combustion engine, and in-

cludes any oil pressure pumps, filters and heaters dealing with oil at a pressure of more than 0.18

N/mm?,

“Open ro-ro spaces” are those ro-ro spaces which are either open at both ends or have an opening at

one end, and are provided with adequate natural ventilation effective over their entire length through

permanent openings distributed in the side plating or deckhead or from above, having a total area of at
least 10% of the total area of the space sides.

“Open vehicle spaces” are those vehicle spaces which are either open at both ends or have an opening

at one end and are provided with adequate natural ventilation effective over their entire length through

permanent openings distributed in the side plating or deckhead or from above, having a total area of at
least 10% of the total area of the space sides.

“Passenger ship” is a ship as defined in regulation 1/2(f).

“Prescriptive requirements” means the construction characteristics, limiting dimensions, or fire safety

systems specified in parts B, C, D, E or G.

“Public spaces” are those portions of the accommodation which are used for halls, dining rooms,

lounges and similar permanently enclosed spaces.

“Rooms containing furniture and furnishings of restricted fire risk”, for the purpose of regulation 9,

are those rooms containing furniture and furnishings of restricted fire risk (whether cabins, public

spaces, offices or other types of accommodation) in which:

40.1. case furniture such as desks, wardrobes, dressing tables, bureaux, or dressers are constructed en-
tirely of approved non-combustible materials, except that a combustible veneer not exceeding 2
mm may be used on the working surface of such articles;

40.2. free-standing furniture such as chairs, sofas, or tables are constructed with frames of non-com-
bustible materials;

40.3. draperies, curtains and other suspended textile materials have qualities of resistance to the
propagation of flame not inferior to those of wool having a mass of 0.8 kg/m? this being deter-
mined in accordance with the Fire Test Procedures Code;

40.4. floor coverings have low flame-spread characteristics;

40.5. exposed surfaces of bulkheads, linings and ceilings have low flame-spread characteristics;

40.6. upholstered furniture has qualities of resistance to the ignition and propagation of flame, this be-
ing determined in accordance with the Fire Test Procedures Code; and

40.7. bedding components have qualities of resistance to the ignition and propagation of flame, this
being determined in accordance with the Fire Test Procedures Code.

“Ro-ro spaces” are spaces not normally subdivided in any way and normally extending to either a

substantial length or the entire length of the ship in which motor vehicles with fuel in their tanks for

their own propulsion and/or goods (packaged or in bulk, in or on rail or road cars, vehicles (including
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road or rail tankers), trailers, containers, pallets, demountable tanks or in or on similar stowage units or

other receptacles) can be loaded and unloaded normally in a horizontal direction.

“Ro-ro passenger ship” means a passenger ship with ro-ro spaces or special category spaces.

“Steel or other equivalent material” means any non-combustible material which, by itself or due to

insulation provided, has structural and integrity properties equivalent to steel at the end of the applic-

able exposure to the standard fire test (e.g., aluminium alloy with appropriate insulation).

“Sauna” is a hot room with temperatures normally varying between 80°C and 120°C where the heat is

provided by a hot surface (e.g., by an electrically heated oven). The hot room may also include the

space where the oven is located and adjacent bathrooms.

“Service spaces” are those spaces used for galleys, pantries containing cooking appliances, lockers,

mail and specie rooms, store-rooms, workshops other than those forming part of the machinery spaces,

and similar spaces and trunks to such spaces.

“Special category spaces” are those enclosed vehicle spaces above and below the bulkhead deck, into

and from which vehicles can be driven and to which passengers have access. Special category spaces

may be accommodated on more than one deck provided that the total overall clear height for vehicles

does not exceed 10 m.

“A standard fire test” is a test in which specimens of the relevant bulkheads or decks are exposed in a

test furnace to temperatures corresponding approximately to the standard time-temperature curve in

accordance with the test method specified in the Fire Test Procedures Code.

“Tanker” is a ship as defined in regulation 1/2(h).

“Vehicle spaces” are cargo spaces intended for carriage of motor vehicles with fuel in their tanks for

their own propulsion.

“Weather deck” is a deck which is completely exposed to the weather from above and from at least

two sides.

“Safe area in the context of a casualty” is , from a perspective of habitability, any area(s) which is not

flooded or which is outside the main vertical zone(s) in which a fire has occurred such that it can

safely accommodate all persons onboard to protect them from hazards to life or health and provide

them with basic services.

“Safety centre” is a control station dedicated to the management of emergency situations. Safety

systems” operation, control and/or monitoring are an integral part of the safety centre.

“Cabin balcony” is an open deck space which is provided for the exclusive use of the occupants of a

single cabin and has direct access from such a cabin.

"Fire damper" is, for the purpose of implementing regulation 9.7 adopted by resolution MSC.365(93),

as may be amended, a device installed in a ventilation duct, which under normal conditions remains

open allowing flow in the duct, and is closed during a fire, preventing the flow in the duct to restrict

the passage of fire. In using the above definition the following terms may be associated:

54.1. "automatic fire damper" is a fire damper that closes independently in response to exposure to
fire products;

54.2. "manual fire damper" is a fire damper that is intended to be opened or closed by the crew by
hand at the damper itself; and

54.3. "remotely operated fire damper" is a fire damper that is closed by the crew through a control lo-
cated at a distance from the controlled damper.
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55.

56.

"Smoke damper” is, for the purpose of implementing regulation 9.7 adopted by resolution

MSC.365(93), as may be amended, a device installed in a ventilation duct, which under normal condi-

tions remains open allowing flow in the duct, and is closed during a fire, preventing the flow in the

duct to restrict the passage of smoke and hot gases. A smoke damper is not expected to contribute to

the integrity of a fire rated division penetrated by a ventilation duct. In using the above definition the

following terms may be associated:

55.1. "automatic smoke damper" is a smoke damper that closes independently in response to exposure
to smoke or hot gases;

55.2. "manual smoke damper" is a smoke damper intended to be opened or closed by the crew by
hand at the damper itself; and

55.3. "remotely operated smoke damper" is a smoke damper that is closed by the crew through a con-
trol located at a distance away from the controlled damper.

"Vehicle carrier" means a cargo ship with multi deck ro-ro spaces designed for the carriage of empty

cars and trucks as cargo.

11



Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-2B
Construction — Fire protection, fire detection and fire extinction

Part B — Prevention of fire and explosion®®

Regulation 4 — Probability of ignition

1.  Purpose
The purpose of this regulation is to prevent the ignition of combustible materials or flammable liquids.
For this purpose, the following functional requirements shall be met:

means shall be provided to control leaks of flammable liquids;

means shall be provided to limit the accumulation of flammable vapours;

the ignitability of combustible materials shall be restricted;

ignition sources shall be restricted,;

ignition sources shall be separated from combustible materials and flammable liquids; and

the atmosphere in cargo tanks shall be maintained out of the explosive range.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

2. Arrangements for oil fuel, lubrication oil and other flammable oils
2.1. Limitations in the use of oils as fuel
The following limitations shall apply to the use of oil as fuel:

2.1.1.

2.1.2.
2.1.3.

2.14.

2.1.5.

except as otherwise permitted by this paragraph, no oil fuel with a flashpoint of less than

60°C shall be used;™

in emergency generators, oil fuel with a flashpoint of not less than 43°C may be used;

the use of oil fuel having a flashpoint of less than 60°C but not less than 43°C may be

permitted (e.g., for feeding the emergency fire pump's engines and the auxiliary machines

which are not located in the machinery spaces of category A) subject to the following:

2.1.3.1. fuel oil tanks except those arranged in double bottom compartments shall be lo-
cated outside of machinery spaces of category A;

2.1.3.2. provisions for the measurement of oil temperature are provided on the suction
pipe of the oil fuel pump;

2.1.3.3. stop valves and/or cocks are provided on the inlet side and outlet side of the oil
fuel strainers; and

2.1.3.4. pipe joints of welded construction or of circular cone type or spherical type
union joint are applied as much as possible;

in cargo ships, to which part G of chapter 11-1 is not applicable, the use of oil fuel having

a lower flashpoint than otherwise specified in paragraph 2.1.1, for example crude oil, may

be permitted provided that such fuel is not stored in any machinery space and subject to

the approval by the Administration of the complete installation; and

in ships, to which part G of chapter 1I-1 is applicable, the use of oil fuel having a lower

flashpoint than otherwise specified in paragraph 2.1.1 is permitted.
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2.2. Arrangements for oil fuel
In a ship in which oil fuel is used, the arrangements for the storage, distribution and utilization
of the oil fuel shall be such as to ensure the safety of the ship and persons on board and shall at
least comply with the following provisions.
2.2.1. Location of oil fuel systems
As far as practicable, parts of the oil fuel system containing heated oil (oil above 60° C)
under pressure exceeding 0.18 N/ mm? shall not be placed in a concealed position such
that defects and leakage cannot readily be observed. The machinery spaces in way of such
parts of the oil fuel system shall be adequately illuminated.
2.2.2. Ventilation of machinery spaces
The ventilation of machinery spaces shall be sufficient under normal conditions to pre-
vent accumulation of oil vapour.
2.2.3. Oil fuel tanks
2.2.3.1. Fuel oil, lubrication oil and other flammable oils shall not be carried in forepeak
tanks.
2.2.3.2. As far as practicable, oil fuel tanks shall be part of the ship's structure and shall
be located outside machinery spaces of category A. Where oil fuel tanks, other
than double bottom tanks, are necessarily located adjacent to or within machin-
ery spaces of category A, at least one of their vertical sides shall be contiguous
to the machinery space boundaries, and shall preferably have a common bound-
ary with the double bottom tanks, and the area of the tank boundary common
with the machinery spaces shall be kept to a minimum.™ Where such tanks are
situated within the boundaries of machinery spaces of category A they shall not
contain oil fuel having a flashpoint of less than 60°C. In general, the use of free-
standing oil fuel tanks shall be avoided. When such tanks are employed their
use shall be prohibited in category A machinery spaces on passenger ships.
Where permitted, they shall be placed in an oil-tight spill tray of ample size
having a suitable drain pipe leading to a suitably sized spill oil tank.
2.2.3.3. No oil fuel tank shall be situated where spillage or leakage therefrom can con-
stitute a fire or explosion hazard by falling on heated surfaces.
2.2.3.4. Qil fuel pipes, which, if damaged, would allow oil to escape from a storage, set-
tling or daily service tank having a capacity of 5001 and above situated above
the double bottom, shall be fitted with a cock or valve directly on the tank cap-
able of being closed from a safe position outside the space concerned in the
event of a fire occurring in the space in which such tanks are situated. In the
special case of deep tanks situated in any shaft or pipe tunnel or similar space,
valves on the tank shall be fitted, but control in the event of fire may be effected
by means of an additional valve on the pipe or pipes outside the tunnel or simi-
lar space. If such an additional valve is fitted in the machinery space, it shall be
operated from a position outside this space. The controls for remote operation of
the valve for the emergency generator fuel tank shall be in a separate location
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from the controls for remote operation of other valves for tanks located in
machinery spaces.
2.2.3.5. Safe and efficient means of ascertaining the amount of oil fuel contained in any
oil fuel tank shall be provided.
2.2.3.5.1. Where sounding pipes are used, they shall not terminate in any
space where the risk of ignition of spillage from the sounding pipe
might arise. In particular, they shall not terminate in passenger or
crew spaces. As a general rule, they shall not terminate in machin-
ery spaces. However, where the Administration considers that
these latter requirements are impracticable, it may permit termina-
tion of sounding pipes in machinery spaces on condition that all of
the following requirements are met:
2.2.35.1.1. an oil-level gauge is provided meeting the require-
ments of paragraph 2.2.3.5.2;
2.2.35.1.2. the sounding pipes terminate in locations remote
from ignition hazards unless precautions are taken,
such as the fitting of effective screens, to prevent
the oil fuel in the case of spillage through the ter-
minations of the sounding pipes from coming into
contact with a source of ignition; and
2.2.35.1.3. the terminations of sounding pipes are fitted with
self-closing blanking devices and with a small-
diameter self-closing control cock located below
the blanking device for the purpose of ascertaining
before the blanking device is opened that oil fuel is
not present. Provisions shall be made so as to en-
sure that any spillage of oil fuel through the control
cock involves no ignition hazard.
2.2.3.5.2.  Other oil-level gauges may be used in place of sounding pipes sub-
ject to the following conditions:
2.2.3.5.2.1. in passenger ships, such gauges shall not require
penetration below the top of the tank and their fail-
ure or overfilling of the tanks shall not permit re-
lease of fuel; and
2.2.3.5.2.2. in cargo ships, the failure of such gauges or over-
filling of the tank shall not permit release of fuel
into the space. The use of cylindrical gauge glasses
is prohibited. The Administration may permit the
use of oil-level gauges with flat glasses and self-
closing valves between the gauges and fuel tanks.
2.2.3.5.3. The means prescribed in paragraph 2.2.3.5.2 which are acceptable
to the Administration shall be maintained in the proper condition to
ensure their continued accurate functioning in service.
2.2.4. Prevention of overpressure



Provisions shall be made to prevent overpressure in any oil tank or in any part of the oil

fuel system, including the filling pipes served by pumps on board. Air and overflow pipes

and relief valves shall discharge to a position where there is no risk of fire or explosion

from the emergence of oils and vapour and shall not lead into crew spaces, passenger

spaces nor into special category spaces, closed ro-ro cargo spaces, machinery spaces or

similar spaces.

2.2.5. Oil fuel piping

2.2.5.1. Qil fuel pipes and their valves and fittings shall be of steel or other approved
material, except that restricted use of flexible pipes shall be permissible in posi-
tions where the Administration is satisfied that they are necessary. Such flex-
ible pipes and end attachments shall be of approved fire-resisting materials of
adequate strength and shall be constructed to the satisfaction of the Administra-
tion. For valves fitted to oil fuel tanks and under static pressure, steel or sphe-
roidal-graphite cast iron may be accepted. However, ordinary cast iron valves
may be used in piping systems where the design pressure is lower than 7 bar
and the design temperature is below 60°C.

2.2.5.2. External high-pressure fuel delivery lines between the high-pressure fuel pumps
and fuel injectors shall be protected with a jacketed piping system capable of
containing fuel from a high-pressure line failure. A jacketed pipe incorporates
an outer pipe into which the high-pressure fuel pipe is placed, forming a perma-
nent assembly. The jacketed piping system shall include a means for collection
of leakages and arrangements shall be provided with an alarm in case of a fuel
line failure.

2.2.5.3. Qil fuel lines shall not be located immediately above or near units of high
temperature, including boilers, steam pipelines, exhaust manifolds, silencers or
other equipment required to be insulated by paragraph 2.2.6 As far as practic-
able, oil fuel lines shall be arranged far apart from hot surfaces, electrical in-
stallations or other sources of ignition and shall be screened or otherwise suit-
ably protected to avoid oil spray or oil leakage onto the sources of ignition. The
number of joints in such piping systems shall be kept to a minimum.

2.2.5.4. Components of a diesel engine fuel system shall be designed considering the
maximum peak pressure which will be experienced in service, including any
high-pressure pulses which are generated and transmitted back into the fuel
supply and spill lines by the action of fuel injection pumps. Connections within
the fuel supply and spill lines shall be constructed having regard to their ability
to prevent pressurized oil fuel leaks while in service and after maintenance.

2.2.5.5. In multi-engine installations which are supplied from the same fuel source,
means of isolating the fuel supply and spill piping to individual engines shall be
provided. The means of isolation shall not affect the operation of the other en-

B Refer to recommendations published by the International Organization for Standardization, in particular

publications 1SO 15540:1999, “Test methods for fire resistance of hose assemblies” and 1SO 15541:1999,
“Requirements for the test bench of fire resistance of hose assemblies”.



gines and shall be operable from a position not rendered inaccessible by a fire
on any of the engines.

2.2.5.6. Where the Administration may permit the conveying of oil and combustible
liquids through accommodation and service spaces, the pipes conveying oil or
combustible liquids shall be of a material approved by the Administration hav-
ing regard to the fire risk.

2.2.6. Protection of high-temperature surfaces

2.2.6.1. Surfaces with temperatures above 220°C which may be impinged as a result of
a fuel system failure shall be properly insulated.

2.2.6.2. Precautions shall be taken to prevent any oil that may escape under pressure
from any pump, filter or heater from coming into contact with heated surfaces.

2.3. Arrangements for lubricating oil

2.4.

2.5.

2.3.1. The arrangements for the storage, distribution and utilization of oil used in pressure
lubrication systems shall be such as to ensure the safety of the ship and persons on board.
The arrangements made in machinery spaces of category A, and whenever practicable in
other machinery spaces, shall at least comply with the provisions of paragraphs 2.2.1,
2.2.3.3,2.2.3.4,2.2.35,2.2.4,2.25.1,2.25.3 and 2.2.6, except that:
2.3.1.1. this does not preclude the use of sightflow glasses in lubricating systems pro-
vided that they are shown by testing to have a suitable degree of fire resistance;
and

2.3.1.2. sounding pipes may be authorized in machinery spaces; however, the require-
ments of paragraphs 2.2.3.5.1.1 and 2.2.3.5.1.3 need not be applied on condition
that the sounding pipes are fitted with appropriate means of closure.

2.3.2. The provisions of paragraph 2.2.3.4 shall also apply to lubricating oil tanks except those
having a capacity less than 500 I, storage tanks on which valves are closed during the
normal operation mode of the ship, or where it is determined that an unintended operation
of a quick-closing valve on the oil lubricating tank would endanger the safe operation of
the main propulsion and essential auxiliary machinery.

Arrangements for other flammable oils
The arrangements for the storage, distribution and utilization of other flammable oils employed
under pressure in power transmission systems, control and activating systems and heating
systems shall be such as to ensure the safety of the ship and persons on board. Suitable oil col-
lecting arrangements for leaks shall be fitted below hydraulic valves and cylinders. In locations
where means of ignition are present, such arrangements shall at least comply with the provisions
of paragraphs 2.2.3.3, 2.2.3.5, 2.2.5.3 and 2.2.6 and with the provisions of paragraphs 2.2.4 and
2.2.5.1 in respect of strength and construction.

Arrangements for oil fuel in periodically unattended machinery spaces

In addition to the requirements of paragraphs 2.1 to 2.4, the oil fuel and lubricating oil systems

in a periodically unattended machinery space shall comply with the following:

2.5.1. where daily service oil fuel tanks are filled automatically, or by remote control, means
shall be provided to prevent overflow spillages. Other equipment which treats flammable
liquids automatically (e.g., oil fuel purifiers) which, whenever practicable, shall be in-



stalled in a special space reserved for purifiers and their heaters, shall have arrangements
to prevent overflow spillages; and

2.5.2. where daily service oil fuel tanks or settling tanks are fitted with heating arrangements, a
high temperature alarm shall be provided if the flashpoint of the oil fuel can be exceeded.

Arrangements for gaseous fuel for domestic purposes
Gaseous fuel systems used for domestic purposes shall be approved by the Administration. Storage of
gas bottles shall be located on the open deck or in a well ventilated space which opens only to the open

deck.

Miscellaneous items of ignition sources and ignitability

4.1.

4.2.

4.3.

4.4,

Electric radiators

Electric radiators, if used, shall be fixed in position and so constructed as to reduce fire risks to
a minimum. No such radiators shall be fitted with an element so exposed that clothing, curtains,
or other similar materials can be scorched or set on fire by heat from the element.

Waste receptacles

Waste receptacles shall be constructed of non-combustible materials with no openings in the
sides or bottom.

Insulation surfaces protected against oil penetration

In spaces where penetration of oil products is possible, the surface of insulation shall be imper-
vious to oil or oil vapours.

Primary deck coverings

Primary deck coverings, if applied within accommodation and service spaces and control sta-
tions or if applied on cabin balconies of passenger ships constructed on or after 1 July 2008,
shall be of approved material which will not readily ignite, this being determined in accordance
with the Fire Test Procedures Code.

Cargo areas of tankers

5.1.

Separation of cargo oil tanks

5.1.1. Cargo pump-rooms, cargo tanks, slop tanks and cofferdams shall be positioned forward
of machinery spaces. However, oil fuel bunker tanks need not be forward of machinery
spaces. Cargo tanks and slop tanks shall be isolated from machinery spaces by coffer-
dams, cargo pump-rooms, oil bunker tanks or ballast tanks. Pump-rooms containing
pumps and their accessories for ballasting those spaces situated adjacent to cargo tanks
and slop tanks and pumps for oil fuel transfer shall be considered as equivalent to a cargo
pump-room within the context of this regulation provided that such pump-rooms have the
same safety standard as that required for cargo pump-rooms. Pump rooms intended solely
for ballast or oil fuel transfer, however, need not comply with the requirements of regula-
tion 10.9. The lower portion of the pump-room may be recessed into machinery spaces of
category A to accommodate pumps, provided that the deck head of the recess is in gen-
eral not more than one third of the moulded depth above the keel, except that in the case
of ships of not more than 25,000 tonnes deadweight, where it can be demonstrated that
for reasons of access and satisfactory piping arrangements this is impracticable, the Ad-
ministration may permit a recess in excess of such height, but not exceeding one half of
the moulded depth above the keel.



5.1.2.

5.1.3.

5.1.4.

Main cargo control stations, control stations, accommodation and service spaces (exclud-
ing isolated cargo handling gear lockers) shall be positioned aft of cargo tanks, slop tanks,
and spaces which isolate cargo or slop tanks from machinery spaces, but not necessarily
aft of the oil fuel bunker tanks and ballast tanks, and shall be arranged in such a way that
a single failure of a deck or bulkhead shall not permit the entry of gas or fumes from the
cargo tanks into main cargo control stations, control stations, or accommodation and ser-
vice spaces. A recess provided in accordance with paragraph 5.1.1 need not be taken into
account when the position of these spaces is being determined.
However, where deemed necessary, the Administration may permit main cargo control
stations, control stations, accommodation and service spaces forward of the cargo tanks,
slop tanks and spaces which isolate cargo and slop tanks from machinery spaces, but not
necessarily forward of oil fuel bunker tanks or ballast tanks. Machinery spaces, other than
those of category A, may be permitted forward of the cargo tanks and slop tanks provided
they are isolated from the cargo tanks and slop tanks by cofferdams, cargo pump rooms,
oil fuel bunker tanks or ballast tanks, and have at least one portable fire extinguisher. In
cases where they contain internal combustion machinery, one approved foam-type extin-
guisher of at least 45 | capacity or equivalent shall be arranged in addition to portable fire
extinguishers. If operation of a semi-portable fire extinguisher is impracticable, this fire
extinguisher may be replaced by two additional portable fire extinguishers. Main cargo
control stations, control stations and accommodation and service spaces shall be arranged
in such a way that a single failure of a deck or bulkhead shall not permit the entry of gas
or fumes from the cargo tanks into such spaces. In addition, where deemed necessary for
the safety or navigation of the ship, the Administration may permit machinery spaces
containing internal combustion machinery not being main propulsion machinery having
an output greater than 375 kW to be located forward of the cargo area provided the ar-
rangements are in accordance with the provisions of this paragraph.
In combination carriers only:
5.1.4.1. The slop tanks shall be surrounded by cofferdams except where the boundaries
of the slop tanks are part of the hull, main cargo deck, cargo pump-room bulk-
head or oil fuel bunker tank. These cofferdams shall not be open to a double
bottom, pipe tunnel, pump-room or other enclosed space, nor shall they be used
for cargo or ballast and shall not be connected to piping systems serving oil
cargo or ballast. Means shall be provided for filling the cofferdams with water
and for draining them. Where the boundary of a slop tank is part of the cargo
pump-room bulkhead, the pump-room shall not be open to the double bottom,
pipe tunnel or other enclosed space; however, openings provided with gastight
bolted covers may be permitted,;
5.1.4.2. Means shall be provided for isolating the piping connecting the pump-room
with the slop tanks referred to in paragraph 5.1.4.1. The means of isolation shall
consist of a valve followed by a spectacle flange or a spool piece with appropri-
ate blank flanges. This arrangement shall be located adjacent to the slop tanks,
but where this is unreasonable or impracticable, it may be located within the
pump-room directly after the piping penetrates the bulkhead. A separate perma-
nently installed pumping and piping arrangement incorporating a manifold,



5.2.

5.15.

5.1.6.

provided with a shut-off valve and a blank flange, shall be provided for dis-
charging the contents of the slop tanks directly to the open deck for disposal to
shore reception facilities when the ship is in the dry cargo mode. When the
transfer system is used for slop transfer in the dry cargo mode, it shall have no
connection to other systems. Separation from other systems by means of re-
moval of spool pieces may be accepted,

5.1.4.3. Hatches and tank cleaning openings to slop tanks shall only be permitted on the
open deck and shall be fitted with closing arrangements. Except where they
consist of bolted plates with bolts at watertight spacing, these closing arrange-
ments shall be provided with locking arrangements under the control of the re-
sponsible ship's officer; and

5.1.4.4. Where cargo wing tanks are provided, cargo oil lines below deck shall be in-
stalled inside these tanks. However, the Administration may permit cargo oil
lines to be placed in special ducts provided these are capable of being ade-
quately cleaned and ventilated to the satisfaction of the Administration. Where
cargo wing tanks are not provided, cargo oil lines below deck shall be placed in
special ducts.

Where the fitting of a navigation position above the cargo area is shown to be necessary,

it shall be for navigation purposes only and it shall be separated from the cargo tank deck

by means of an open space with a height of at least 2 m. The fire protection requirements

for such a navigation position shall be those required for control stations, as specified in

regulation 9.2.4.2 and other provisions for tankers, as applicable.

Means shall be provided to keep deck spills away from the accommodation and service

areas. This may be accomplished by provision of a permanent continuous coaming of a

height of at least 300 mm, extending from side to side. Special consideration shall be

given to the arrangements associated with stern loading.

Restriction on boundary openings

5.2.1.

5.2.2.

Except as permitted in paragraph 5.2.2, access doors, air inlets and openings to ac-
commodation spaces, service spaces, control stations and machinery spaces shall not face
the cargo area. They shall be located on the transverse bulkhead not facing the cargo area
or on the outboard side of the superstructure or deckhouse at a distance of at least 4% of
the length of the ship, but not less than 3 m from the end of the superstructure or deck-
house facing the cargo area. This distance need not exceed 5 m.

The Administration may permit access doors in boundary bulkheads facing the cargo area
or within the 5 m limits specified in paragraph 5.2.1, to main cargo control stations and to
such service spaces used as provision rooms, store-rooms and lockers, provided they do
not give access directly or indirectly to any other space containing or providing for ac-
commodation, control stations or service spaces such as galleys, pantries or workshops, or
similar spaces containing sources of vapour ignition. The boundary of such a space shall
be insulated to "A-60" class standard, with the exception of the boundary facing the cargo
area. Bolted plates for the removal of machinery may be fitted within the limits specified
in paragraph 5.2.1. Wheelhouse doors and windows may be located within the limits
specified in paragraph 5.2.1 so long as they are designed to ensure that the wheelhouse
can be made rapidly and efficiently gastight and vapourtight.



5.3.

5.2.3.

5.24.

5.2.5.

5.2.6.

Windows and sidescuttles facing the cargo area and on the sides of the superstructures
and deckhouses within the limits specified in paragraph 5.2.1 shall be of the fixed (non-
opening) type. Such windows and sidescuttles, except wheelhouse windows, shall be con-
structed to "A-60" class standard, except that “A-0" class standards is acceptable for win-
dows and sidescuttles outside the limit specified in regulation 9.2.4.2.5.
Where there is permanent access from a pipe tunnel to the main pump-room, a watertight
door shall be fitted complying with the requirements of regulation 11-1/13-1.2 and, in ad-
dition, with the following:
5.2.4.1. in addition to the bridge operation, the watertight door shall be capable of being
manually closed from outside the main pump-room entrance; and
5.2.4.2. the watertight door shall be kept closed during normal operations of the ship ex-
cept when access to the pipe tunnel is required.
Permanent approved gastight lighting enclosures for illuminating cargo pump-rooms may
be permitted in bulkheads and decks separating cargo pump-rooms and other spaces pro-
vided they are of adequate strength and the integrity and gastightness of the bulkhead or
deck is maintained.
The arrangement of ventilation inlets and outlets and other deckhouse and superstructure
boundary space openings shall be such as to complement the provisions of paragraph 5.3
and regulation 11.6. Such vents, especially for machinery spaces, shall be situated as far
aft as practicable. Due consideration in this regard shall be given when the ship is
equipped to load or discharge at the stern. Sources of ignition such as electrical equip-
ment shall be so arranged as to avoid an explosion hazard.

Cargo tank venting

5.3.1

5.3.2.

General requirements

The venting systems of cargo tanks shall be entirely distinct from the air pipes of the

other compartments of the ship. The arrangements and position of openings in the cargo

tank deck from which emission of flammable vapours can occur shall be such as to mini-

mize the possibility of flammable vapours being admitted to enclosed spaces containing a

source of ignition, or collecting in the vicinity of deck machinery and equipment which

may constitute an ignition hazard. In accordance with this general principle, the criteria in

paragraphs 5.3.2 to 5.3.5 and regulation 11.6 will apply.

Venting arrangements

5.3.2.1. The venting arrangements in each cargo tank may be independent or combined
with other cargo tanks and may be incorporated into the inert gas piping.

5.3.2.2. Where the arrangements are combined with other cargo tanks, either stop valves
or other acceptable means shall be provided to isolate each cargo tank. Where
stop valves are fitted, they shall be provided with locking arrangements which
shall be under the control of the responsible ship's officer. There shall be a clear
visual indication of the operational status of the valves or other acceptable
means. Where tanks have been isolated, it shall be ensured that relevant isolat-
ing valves are opened before cargo loading or ballasting or discharging of those
tanks is commenced. Any isolation must continue to permit the flow caused by
thermal variations in a cargo tank in accordance with regulation 11.6.1.1. For
tankers constructed on or after 1 January 2017, any isolation shall also continue



to permit the passage of large volumes of vapour, air or inert gas mixtures
during cargo loading and ballasting, or during discharging in accordance with
regulation 11.6.1.2.
5.3.2.3. If cargo loading and ballasting or discharging of a cargo tank or cargo tank
group which is isolated from a common venting system is intended, that cargo
tank or cargo tank group shall be fitted with a means for over-pressure or under-
pressure protection as required in regulation 11.6.3.2.
5.3.2.4. The venting arrangements shall be connected to the top of each cargo tank and
shall be self-draining to the cargo tanks under all normal conditions of trim and
list of the ship. Where it may not be possible to provide self-draining lines,
permanent arrangements shall be provided to drain the vent lines to a cargo
tank.
5.3.3. Safety devices in venting systems
The venting system shall be provided with devices to prevent the passage of flame into
the cargo tanks. The design, testing and locating of these devices shall comply with the
requirements established by the Administration based on the guidelines developed by the
Organization'. Ullage openings shall not be used for pressure equalization. They shall be
provided with self-closing and tightly sealing covers. Flame arresters and screens are not
permitted in these openings.
5.3.4. Vent outlets for cargo handling and ballasting
5.3.4.1. Vent outlets for cargo loading, discharging and ballasting required by regulation
11.6.1.2 shall:
5.3.4.1.1. permit the free flow of vapour mixtures; or
5.3.4.1.2. permit the throttling of the discharge of the vapour mixtures to
achieve a velocity of not less than 30 m/s;
5.3.4.1.2.1. be so arranged that the vapour mixture is dis-
charged vertically upwards;
5.34.1.22. where the method is by free flow of vapour mix-
tures, be such that the outlet shall be not less than 6
m above the cargo tank deck or fore and aft gang-
way if situated within 4 m of the gangway and lo-
cated not less than 10 m measured horizontally
from the nearest air intakes and openings to en-
closed spaces containing a source of ignition and
from deck machinery, which may include anchor
windlass and chain locker openings, and equip-
ment which may constitute an ignition hazard; and
5.3.4.1.2.3. where the method is by high-velocity discharge, be
located at a height not less than 2 m above the
cargo tank deck and not less than 10 m measured
horizontally from the nearest air intakes and

1 Refer to the “Revised standards for the design, testing and locating of devices to prevent the passage of flame

into cargo tanks in tankers”, as amended (MSC/Circ.677), as well as to “Revised factors to be taken into
consideration when designing cargo tank venting and gas-freeing arrangements” (MSC/Circ.731).
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5.4.

5.5.

5.3.5.

openings to enclosed spaces containing a source of
ignition and from deck machinery, which may in-
clude anchor windlass and chain locker openings,
and equipment which may constitute an ignition
hazard. These outlets shall be provided with high-
velocity devices of an approved type.
5.3.4.2. The arrangements for the venting of vapours displaced from the cargo tanks
during loading and ballasting shall comply with paragraph 5.3 and regulation
11.6 and shall consist of either one or more mast risers, or a humber of high-
velocity vents. The inert gas supply main may be used for such venting.
Isolation of slop tanks in combination carriers
In combination carriers, the arrangements for isolating slop tanks containing oil or oil
residues from other cargo tanks shall consist of blank flanges which will remain in posi-
tion at all times when cargoes other than liquid cargoes referred to in regulation 1.6.1 are
carried.

Ventilation

5.4.1.

5.4.2.

Ventilation systems in cargo pump-rooms

Cargo pump-rooms shall be mechanically ventilated and discharges from the exhaust fans
shall be led to a safe place on the open deck. The ventilation of these rooms shall have
sufficient capacity to minimize the possibility of accumulation of flammable vapours.
The number of air changes shall be at least 20 per hour, based upon the gross volume of
the space. The air ducts shall be arranged so that all of the space is effectively ventilated.
The ventilation shall be of the suction type using fans of the non-sparking type.
Ventilation systems in combination carriers

In combination carriers, cargo spaces and any enclosed spaces adjacent to cargo spaces
shall be capable of being mechanically ventilated. The mechanical ventilation may be
provided by portable fans. An approved fixed gas warning system capable of monitoring
flammable vapours shall be provided in cargo pump-rooms, pipe ducts and cofferdams, as
referred to in paragraph 5.1.4, adjacent to slop tanks. Suitable arrangements shall be made
to facilitate measurement of flammable vapours in all other spaces within the cargo area.
Such measurements shall be made possible from the open deck or easily accessible posi-
tions.

Inert gas systems

5.5.1.

Application

5.5.1.1. For tankers of 20,000 tonnes deadweight and upwards constructed on or after 1
July 2002 but before 1 January 2016, the protection of the cargo tanks shall be
achieved by a fixed inert gas system in accordance with the requirements of the
Fire Safety Systems Code, as adopted by resolution MSC.98(73), except that
the Administration may accept other equivalent systems or arrangements, as de-
scribed in paragraph 5.5.4.

5.5.1.2. For tankers of 8,000 tonnes deadweight and upwards constructed on or after 1
January 2016 when carrying cargoes described in regulation 1.6.1 or 1.6.2, the
protection of the cargo tanks shall be achieved by a fixed inert gas system in ac-
cordance with the requirements of the Fire Safety Systems Code, except that the

11



Administration may accept other equivalent systems or arrangements, as de-
scribed in paragraph 5.5.4.
5.5.1.3. Tankers operating with a cargo tank cleaning procedure using crude oil washing
shall be fitted with an inert gas system complying with the Fire Safety Systems
Code and with fixed tank washing machines. However, inert gas systems fitted
on tankers constructed on or after 1 July 2002 but before 1 January 2016 shall
comply with the Fire Safety Systems Code, as adopted by resolution
MSC.98(73).
5.5.1.4. Tankers required to be fitted with inert gas systems shall comply with the
following provisions:
5.5.1.4.1. double hull spaces shall be fitted with suitable connections for the
supply of inert gas;
5.5.1.4.2. where hull spaces are connected to a permanently fitted inert gas
distribution system, means shall be provided to prevent hydrocar-
bon gases from the cargo tanks entering the double hull spaces
through the system; and
55.1.4.3. where such spaces are not permanently connected to an inert gas
distribution system, appropriate means shall be provided to allow
connection to the inert gas main.
5.5.2. Inert gas systems of chemical tankers and gas carriers
5.5.2.1. The requirements for inert gas systems contained in the Fire Safety Systems
Code need not be applied to chemical tankers constructed before 1 January
2016, including those constructed before 1 July 2012, and all gas carriers:
55.2.1.1.  when carrying cargoes described in regulation 1.6.1, provided that
they comply with the requirements for inert gas systems on chemi-
cal tankers established by the Administration, based on the guide-
lines developed by the Organization®®; or
5.5.2.1.2.  when carrying flammable cargoes other than crude oil or petroleum
products such as cargoes listed in chapters 17 and 18 of the Inter-
national Bulk Chemical Code, provided that the capacity of tanks
used for their carriage does not exceed 3,000 m? and the individual
nozzle capacities of tank washing machines do not exceed 17.5
m*h and the total combined throughput from the number of
machines in use in a cargo tank at any one time does not exceed
110 m¥/h.
5.5.3. General requirements for inert gas systems
5.5.3.1. The inert gas system shall be capable of inerting, purging and gas-freeing empty
tanks and maintaining the atmosphere in cargo tanks with the required oxygen
content.
5.5.3.2. Tankers fitted with a fixed inert gas system shall be provided with a closed ul-
lage system.

1 Refer to the “Regulation for inert gas systems on chemical tankers” adopted by the Organization by resolution

A.567(14), and Corr.1.
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5.6.

5.5.4. Requirements for equivalent systems

5.5.4.1.

5.54.2.

5.5.4.3.

The Administration may, after having given consideration to the ship's arrange-
ment and equipment, accept other fixed installations, in accordance with regu-
lation 1/5 and paragraph 5.5.4.3.

For tankers of 8,000 tonnes deadweight and upwards but less than 20,000

tonnes deadweight constructed on or after 1 January 2016, in lieu of fixed in-

stallations as required by paragraph 5.5.4.1, the Administration may accept
other equivalent arrangements or means of protection in accordance with regu-
lation 1/5 and paragraph 5.5.4.3.

Equivalent systems or arrangements shall:

55.43.1. be capable of preventing dangerous accumulations of explosive
mixtures in intact cargo tanks during normal service throughout the
ballast voyage and necessary in-tank operations; and

5.5.4.3.2.  be so designed as to minimize the risk of ignition from the genera-
tion of static electricity by the system itself.

Inerting, purging and gas-freeing

5.6.1. Arrangements for purging and/or gas-freeing shall be such as to minimize the hazards due
to dispersal of flammable vapours in the atmosphere and to flammable mixtures in a
cargo tank.

The procedure for cargo tank purging and/or gasfreeing shall be carried out in accordance
with regulation 16.3.2.

The arrangements for inerting, purging or gasfreeing of empty tanks as required in para-
graph 5.5.3.1 shall be to the satisfaction of the Administration and shall be such that the
accumulation of hydrocarbon vapours in pockets formed by the internal structural
members in a tank is minimized and that:

5.6.2.

5.6.3.

5.6.3.1.

5.6.3.2.

5.6.3.3.

on individual cargo tanks, the gas outlet pipe, if fitted, shall be positioned as far
as practicable from the inert gas/air inlet and in accordance with paragraph 5.3
and regulation 11.6. The inlet of such outlet pipes may be located either at deck
level or at not more than 1 m above the bottom of the tank;

the cross-sectional area of such gas outlet pipe referred to in paragraph 5.6.3.1
shall be such that an exit velocity of at least 20 m/s can be maintained when any
three tanks are being simultaneously supplied with inert gas. Their outlets shall
extend not less than 2 m above deck level; and

each gas outlet referred to in paragraph 5.6.3.2 shall be fitted with suitable
blanking arrangements.

5.7. Gas measurement

5.7.1. Portable instrument

Tankers shall be equipped with at least one portable instrument for measuring oxygen and
one for measuring flammable vapour concentrations, together with a sufficient set of
spares. Suitable means shall be provided for the calibration of such instruments.

5.7.2. Arrangements for gas measurement in double hull spaces and double bottom spaces

5.7.2.1.

Suitable portable instruments for measuring oxygen and flammable vapour con-
centrations in double-hull spaces and double-bottom spaces shall be provided.
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5.7.2.2.

5.7.2.3.

In selecting these instruments, due attention shall be given to their use in com-
bination with the fixed gas sampling line systems referred to in paragraph
5.7.2.2.

Where the atmosphere in double hull spaces cannot be reliably measured using
flexible gas sampling hoses, such spaces shall be fitted with permanent gas
sampling lines. The configuration of gas sampling lines shall be adapted to the
design of such spaces.

The materials of construction and dimensions of gas sampling lines shall be
such as to prevent restriction. Where plastic materials are used, they shall be
electrically conductive.

5.7.3. Arrangements for fixed hydrocarbon gas detection systems in double-hull and double-
bottom spaces of oil tankers.

5.7.3.1.

5.7.3.2.

5.7.3.3.

In addition to the requirements in paragraphs 5.7.1 and 5.7.2, oil tankers of
20,000 tonnes deadweight and above, constructed on or after 1 January 2012,
shall be provided with a fixed hydrocarbon gas detection system complying
with the Fire Safety Systems Code for measuring hydrocarbon gas concentra-
tions in all ballast tanks and void spaces of double-hull and double-bottom
spaces adjacent to the cargo tanks, including the forepeak tank and any other
tanks and spaces under the bulkhead deck adjacent to the cargo tanks.

Oil tankers provided with constant operative inerting systems for such spaces
need not be equipped with fixed hydrocarbon gas detection equipment.
Notwithstanding the above, cargo pump-rooms subject to the provisions of
paragraph 5.10 need not comply with the requirements of this paragraph.

5.8. Air supply to double hull spaces and double bottom spaces
Double hull spaces and double bottom spaces shall be fitted with suitable connections for the

5.9.

5.10.

supply of air.

Protection of cargo area
Drip pans for collecting cargo residues in cargo lines and hoses shall be provided in the area of
pipe and hose connections under the manifold area. Cargo hoses and tank washing hoses shall
have electrical continuity over their entire lengths, including couplings and flanges (except
shore connections), and shall be earthed for removal of electrostatic charges.
Protection of cargo pump-rooms
5.10.1. In tankers:

5.10.1.1.cargo pumps, ballast pumps and stripping pumps, installed in cargo pumprooms

and driven by shafts passing through pump-room bulkheads shall be fitted with
temperature sensing devices for bulkhead shaft glands, bearings and pump cas-
ings. A continuous audible and visual alarm signal shall be automatically ef-
fected in the cargo control room or the pump control station;

5.10.1.2.lighting in cargo pump-rooms, except emergency lighting, shall be interlocked

with ventilation such that the ventilation shall be in operation when switching
on the lighting. Failure of the ventilation system shall not cause the lighting to
go out;
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5.10.1.3.a system for continuous monitoring of the concentration of hydrocarbon gases
shall be fitted. Sampling points or detector heads shall be located in suitable po-
sitions in order that potentially dangerous leakages are readily detected. When
the hydrocarbon gas concentration reaches a pre-set level, which shall not be
higher than 10% of the lower flammable limit, a continuous audible and visual
alarm signal shall be automatically effected in the pump-room, engine control
room, cargo control room and navigation bridge to alert personnel to the poten-
tial hazard; and

5.10.1.4.all pump-rooms shall be provided with bilge level monitoring devices together
with appropriately located alarms.

Regulation 5 - Fire growth potential
Purpose
The purpose of this regulation is to limit the fire growth potential in every space of the ship. For this
purpose, the following functional requirements shall be met:

1.1. means of control for the air supply to the space shall be provided;

1.2. means of control for flammable liquids in the space shall be provided; and

the use of combustible materials shall be restricted.

Control of air supply and flammable liquid to the space

2.1. Closing appliances and stopping devices of ventilation

1.

1.3.

2.2.

2.1.1.

2.1.2.

2.1.3.

The main inlets and outlets of all ventilation systems shall be capable of being closed
from outside the spaces being ventilated. The means of closing shall be easily accessible
as well as prominently and permanently marked and shall indicate whether the shutoff is
open or closed.

Power ventilation of accommodation spaces, service spaces, cargo spaces, control stations
and machinery spaces shall be capable of being stopped from an easily accessible position
outside the space being served. This position shall not be readily cut off in the event of a
fire in the spaces served.

In passenger ships carrying more than 36 passengers, power ventilation, except machin-
ery space and cargo space ventilation and any alternative system which may be required
under regulation 8.2, shall be fitted with controls so grouped that all fans may be stopped
from either of two separate positions which shall be situated as far apart as practicable.
Fans serving power ventilation systems to cargo spaces shall be capable of being stopped
from a safe position outside such spaces.

Means of control in machinery spaces

2.2.1.

2.2.2.

Means of control shall be provided for opening and closure of skylights, closure of open-
ings in funnels which normally allow exhaust ventilation and closure of ventilator damp-
ers.

Means of control shall be provided for stopping ventilating fans. Controls provided for
the power ventilation serving machinery spaces shall be grouped so as to be operable
from two positions, one of which shall be outside such spaces. The means provided for
stopping the power ventilation of the machinery spaces shall be entirely separate from the
means provided for stopping ventilation of other spaces.
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2.2.3. Means of control shall be provided for stopping forced and induced draught fans, oil fuel
transfer pumps, oil fuel unit pumps, lubricating oil service pumps, thermal oil circulating
pumps and oil separators (purifiers). However, paragraphs 2.2.4 and 2.2.5 need not apply
to oily water separators.

2.2.4. The controls required in paragraphs 2.2.1 to 2.2.3 and in regulation 4.2.2.3.4 shall be lo-
cated outside the space concerned so they will not be cut off in the event of fire in the
space they serve.

2.2.5. In passenger ships, the controls required in paragraphs 2.2.1 to 2.2.4 and in regulations
8.3.3 and 9.5.2.3 and the controls for any required fire-extinguishing system shall be situ-
ated at one control position or grouped in as few positions as possible to the satisfaction
of the Administration. Such positions shall have a safe access from the open deck.

2.3. Additional requirements for means of control in periodically unattended machinery
spaces

2.3.1. For periodically unattended machinery spaces, the Administration shall give special con-
sideration to maintaining the fire integrity of the machinery spaces, the location and cen-
tralization of the fire-extinguishing system controls, the required shutdown arrangements
(e. g., ventilation, fuel pumps, etc.) and that additional fire-extinguishing appliances and
other fire-fighting equipment and breathing apparatus may be required.

2.3.2. In passenger ships, these requirements shall be at least equivalent to those of machinery
spaces normally attended.

3. Fire protection materials
3.1.  Use of non-combustible materials

3.1.1. Insulating materials
Insulating materials shall be non-combustible, except in cargo spaces, mail rooms, bag-
gage rooms and refrigerated compartments of service spaces. Vapour barriers and adhe-
sives used in conjunction with insulation, as well as the insulation of pipe fittings for cold
service systems, need not be of non-combustible materials, but they shall be kept to the
minimum quantity practicable and their exposed surfaces shall have low flame-spread
characteristics.

3.1.2. Ceilings and linings
3.1.2.1. In passenger ships, except in cargo spaces, all linings, grounds, draught stops

and ceilings shall be of non-combustible material except in mail rooms, bag-

gage rooms, saunas or refrigerated compartments of service spaces.

3.1.2.2. In cargo ships, all linings, ceilings, draught stops and their associated grounds

shall be of non-combustible materials in the following spaces:

3.1.2.2.1. in accommodation and service spaces and control stations for ships
where method IC is specified as referred to in regulation 9.2.3.1;
and

3.1.2.2.2. in corridors and stairway enclosures serving accommodation and
service spaces and control stations for ships where methods 11C or
I11C are specified as referred to in regulation 9.2.3.1.

3.1.3. Partial bulkheads and decks on passenger ships
3.1.3.1. Partial bulkheads or decks used to subdivide a space for utility or artistic treat-

ment shall be of non-combustible materials.
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3.1.3.2. Linings, ceilings and partial bulkheads or decks used to screen or to separate ad-
jacent cabin balconies shall be of non-combustible materials. Cabin balconies
on passenger ships constructed before 1 July 2008 shall comply with the re-
quirements of this paragraph by the first survey after 1 July 2008.
3.2.  Use of combustible materials
3.2.1. General
3.2.1.1. In passenger ships, "A", "B" or "C" class divisions in accommodation and ser-
vice spaces and cabin balconies which are faced with combustible materials,
facings, mouldings, decorations and veneers shall comply with the provisions of
paragraphs 3.2.2 to 3.2.4 and regulation 6. However, traditional wooden
benches and wooden linings on bulkheads and ceilings are permitted in saunas
and such materials need not be subject to the calculations prescribed in para-
graphs 3.2.2 and 3.2.3. However, the provisions of paragraph 3.2.3 need not be
applied to cabin balconies.
3.2.1.2. In cargo ships, non-combustible bulkheads, ceilings and linings fitted in ac-
commodation and service spaces may be faced with combustible materials,
facings, mouldings, decorations and veneers provided such spaces are bounded
by non-combustible bulkheads, ceilings and linings in accordance with the pro-
visions of paragraphs 3.2.2 to 3.2.4 and regulation 6.
3.2.2. Maximum calorific value of combustible materials
Combustible materials used on the surfaces and linings specified in paragraph 3.2.1 shall
have a calorific value'® not exceeding 45 MJ/m? of the area for the thickness used.
3.2.3. Total volume of combustible materials
Where combustible materials are used in accordance with paragraph 3.2.1, they shall
comply with the following requirements:
3.2.3.1. The total volume of combustible facings, mouldings, decorations and veneers in
accommodation and service spaces shall not exceed a volume equivalent to 2.5
mm veneer on the combined area of the walls and ceiling linings. Furniture
fixed to linings, bulkheads or decks need not be included in the calculation of
the total volume of combustible materials; and
3.2.3.2. in the case of ships fitted with an automatic sprinkler system complying with
the provisions of the Fire Safety Systems Code, the above volume may include
some combustible material used for erection of "C" class divisions.
3.2.4. Low flame-spread characteristics of exposed surfaces
The following surfaces shall have low flame-spread characteristics in accordance with the
Fire Test Procedures Code:
3.2.4.1. In passenger ships:
3.2.4.1.1. exposed surfaces in corridors and stairway enclosures and of bulk-
head and ceiling linings in accommodation and service spaces (ex-
cept saunas) and control stations; and

1o Refer to the recommendations published by the International Organization for Standardization, in particular

"ISO/DIS 1716) “Reactions to fire tests for building and transport products — Determination of the heat of
combustion”.
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3.3.

3.4

3.24.1.2. surfaces and grounds in concealed or inaccessible spaces in ac-
commodation and service spaces and control stations.
3.2.4.1.3. exposed surfaces of cabin balconies, except for natural hard wood
decking systems.
3.2.4.2. In cargo ships:
3.2.4.2.1. exposed surfaces in corridors and stairway enclosures and of ceil-
ings in accommodation and service spaces (except saunas) and
control stations; and
3.2.4.2.2. surfaces and grounds in concealed or inaccessible spaces in ac-
commodation and service spaces and control stations.
Furniture in stairway enclosures of passenger ships
Furniture in stairway enclosures shall be limited to seating. It shall be fixed, limited to six seats
on each deck in each stairway enclosure, be of restricted fire risk determined in accordance with
the Fire Test Procedures Code, and shall not restrict the passenger escape route. The Admin-
istration may permit additional seating in the main reception area within a stairway enclosure if
it is fixed, non-combustible and does not restrict the passenger escape route. Furniture shall not
be permitted in passenger and crew corridors forming escape routes in cabin areas. In addition
to the above, lockers of non-combustible material, providing storage for non-hazardous safety
equipment required by these regulations, may be permitted. Drinking water dispensers and ice
cube machines may be permitted in corridors provided they are fixed and do not restrict the
width of the escape routes. This applies as well to decorative flower or plant arrangements, sta-
tues or other objects of art such as paintings and tapestries in corridors and stairways.
Furniture and furnishing on cabin balconies of passenger ships
On passenger ships, furniture and furnishing on cabin balconies shall comply with regulation
3.40.1, 3.40.2, 3.40.3, 3.40.6 and 3.40.7 unless such balconies are protected by a fixed pressure
water-spraying and fixed fire detection and fire alarm systems complying with regulation 7.10
and 10.6.1.3. Passenger ships constructed before 1 July 2008 shall comply with the requirement
of this paragraph by the first survey after 1 July 2008.

Regulation 6 — Smoke generation potential and toxicity

Purpose

The purpose of this regulation is to reduce the hazard to life from smoke and toxic products generated
during a fire in spaces where persons normally work or live. For this purpose, the quantity of smoke
and toxic products released from combustible materials, including surface finishes, during fire shall be
limited.

Paints, varnishes and other finishes

1.

2.1.

2.2.

Paints, varnishes and other finishes used on exposed interior surfaces shall not be capable of
producing excessive quantities of smoke and toxic products, this being determined in accord-
ance with the Fire Test Procedures Code.

On passenger ships constructed on or after 1 July 2008, paints, varnishes and other finishes used
on exposed surfaces of cabin balconies, excluding natural hard wood decking systems, shall not
be capable of producing excessive quantities of smoke and toxic products, this being determined
in accordance with the Fire Test Procedures Code.
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3.

Primary deck coverings

3.1.

3.2.

Primary deck coverings, if applied within accommodation and service spaces and control sta-
tions, shall be of approved material which will not give rise to smoke or toxic or explosive haz-
ards at elevated temperatures, this being determined in accordance with the Fire Test Procedures
Code.

On passenger ships constructed on or after 1 July 2008, primary deck coverings on cabin balco-
nies shall not give rise to smoke, toxic or explosive hazards at elevated temperatures, this being
determined in accordance with the Fire Test Procedures Code.
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Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-2C
Construction — Fire protection, fire detection and fire extinction

Part C — Suppression of fire

Regulation 7 — Detection and alarm

Purpose

The purpose of this regulation is to detect a fire in the space of origin and to provide for alarm for safe
escape and fire-fighting activity. For this purpose, the following functional requirements shall be met:

1.

1.1.

1.2.

1.3.

fixed fire detection and fire alarm system installations shall be suitable for the nature of the
space, fire growth potential and potential generation of smoke and gases;

manually operated call points shall be placed effectively to ensure a readily accessible means of
notification; and

fire patrols shall provide an effective means of detecting and locating fires and alerting the
navigation bridge and fire teams.

General requirements

2.1.

2.2.

2.3.

2.4.

A fixed fire detection and fire alarm system shall be provided in accordance with the provisions
of this regulation.

A fixed fire detection and fire alarm system and a sample extraction smoke detection system re-
quired in this regulation and other regulations in this part shall be of an approved type and com-
ply with the Fire Safety Systems Code.

Where a fixed fire detection and fire alarm system is required for the protection of spaces other
than those specified in paragraph 5.1, at least one detector complying with the Fire Safety
Systems Code shall be installed in each such space.

A fixed fire detection and fire alarm system for passenger ships shall be capable of remotely and
individually identifying each detector and manually operated call point.

Initial and periodical tests

3.1.

3.2.

The function of fixed fire detection and fire alarm systems required by the relevant regulations
of this chapter shall be tested under varying conditions of ventilation after installation.

The function of fixed fire detection and fire alarm systems shall be periodically tested to the
satisfaction of the Administration by means of equipment producing hot air at the appropriate
temperature, or smoke or aerosol particles having the appropriate range of density or particle
size, or other phenomena associated with incipient fires to which the detector is designed to re-
spond.

Protection of machinery spaces

4.1.

Installation
A fixed fire detection and fire alarm system shall be installed in:
4.1.1. periodically unattended machinery spaces;
4.1.2. machinery spaces where:
4.1.2.1. the installation of automatic and remote control systems and equipment has
been approved in lieu of continuous manning of the space; and



4.2.

4.1.2.2. the main propulsion and associated machinery, including the main sources of
electrical power, are provided with various degrees of automatic or remote con-
trol and are under continuous manned supervision from a control room; and
4.1.2.3. enclosed spaces containing incinerators.
Design
The fixed fire detection and fire alarm system required in paragraph 4.1.1 shall be so designed
and the detectors so positioned as to detect rapidly the onset of fire in any part of those spaces
and under any normal conditions of operation of the machinery and variations of ventilation as
required by the possible range of ambient temperatures. Except in spaces of restricted height
and where their use is especially appropriate, detection systems using only thermal detectors
shall not be permitted. The detection system shall initiate audible and visual alarms distinct in
both respects from the alarms of any other system not indicating fire, in sufficient places to en-
sure that the alarms are heard and observed on the navigation bridge and by a responsible en-
gineer officer. When the navigation bridge is unmanned, the alarm shall sound in a place where
a responsible member of the crew is on duty.

S. Protection of accommodation and service spaces and control stations

5.1.

5.2.

5.3.

Smoke detectors in accommodation spaces
Smoke detectors shall be installed in all stairways, corridors and escape routes within ac-
commodation spaces as provided in paragraphs 5.2, 5.3 and 5.4. Consideration shall be given to
the installation of special purpose smoke detectors within ventilation ducting.
Requirements for passenger ships carrying more than 36 passengers
A fixed fire detection and fire alarm system shall be so installed and arranged as to provide
smoke detection in service spaces, control stations and accommodation spaces, including corri-
dors, stairways and escape routes within accommodation spaces. Smoke detectors need not be
fitted in private bathrooms and galleys. Spaces having little or no fire risk such as voids, public
toilets, carbon dioxide rooms and similar spaces need not be fitted with a fixed fire detection
and alarm system. Detectors fitted in cabins, when activated, shall also be capable of emitting,
or cause to be emitted, an audible alarm within the space where they are located.

Requirements for passenger ships carrying not more than 36 passengers

There shall be installed throughout each separate zone, whether vertical or horizontal, in all ac-

commodation and service spaces and, where it is considered necessary by the Administration, in

control stations, except spaces which afford no substantial fire risk such as void spaces, sanitary
spaces, etc., either:

5.3.1. a fixed fire detection and fire alarm system so installed and arranged as to detect the pre-
sence of fire in such spaces and providing smoke detection in corridors, stairways and
escape routes within accommodation spaces. Detectors fitted in cabins, when activated,
shall also be capable of emitting, or cause to be emitted, an audible alarm within the
space where they are located; or

5.3.2. an automatic sprinkler, fire detection and fire alarm system of an approved type comply-
ing with the relevant requirements of the Fire Safety Systems Code and so installed and
arranged as to protect such spaces and, in addition, a fixed fire detection and fire alarm
system and so installed and arranged as to provide smoke detection in corridors, stairways
and escape routes within accommodation spaces.



5.4. Protection of atriums in passenger ships
The entire main vertical zone containing the atrium shall be protected throughout with a smoke
detection system.
5.5. Cargo ships
Accommodation and service spaces and control stations of cargo ships shall be protected by a
fixed fire detection and fire alarm system and/or an automatic sprinkler, fire detection and fire
alarm system as follows, depending on a protection method adopted in accordance with regula-
tion 9.2.3.1.
5.5.1. Method IC
A fixed fire detection and fire alarm system shall be so installed and arranged as to pro-
vide smoke detection in all corridors, stairways and escape routes within accommodation
spaces.
5.5.2. Method I1C
An automatic sprinkler, fire detection and fire alarm system of an approved type comply-
ing with the relevant requirements of the Fire Safety Systems Code shall be so installed
and arranged as to protect accommodation spaces, galleys and other service spaces, ex-
cept spaces which afford no substantial fire risk such as void spaces, sanitary spaces, etc.
In addition, a fixed fire detection and fire alarm system shall be so installed and arranged
as to provide smoke detection in all corridors, stairways and escape routes within ac-
commodation spaces.
5.5.3. Method I1IC
A fixed fire detection and fire alarm system shall be so installed and arranged as to detect
the presence of fire in all accommodation spaces and service spaces, providing smoke
detection in corridors, stairways and escape routes within accommodation spaces, except
spaces which afford no substantial fire risk such as void spaces, sanitary spaces, etc.
Protection of cargo spaces in passenger ships
A fixed fire detection and fire alarm system or a sample extraction smoke detection system shall be
provided in any cargo space which, in the opinion of the Administration, is not accessible, except
where it is shown to the satisfaction of the Administration that the ship is engaged on voyages of such
short duration that it would be unreasonable to apply this requirement.
Manually operated call points
Manually operated call points complying with the Fire Safety Systems Code shall be installed through-
out the accommodation spaces, service spaces and control stations. One manually operated call point
shall be located at each exit. Manually operated call points shall be readily accessible in the corridors
of each deck such that no part of the corridor is more than 20 m from a manually operated call point.
Fire patrols in passenger ships
8.1. Fire patrols
For ships carrying more than 36 passengers, an efficient patrol system shall be maintained so
that an outbreak of fire may be promptly detected. Each member of the fire patrol shall be
trained to be familiar with the arrangements of the ship as well as the location and operation of
any equipment he may be called upon to use.
8.2. Inspection hatches



10.

The construction of ceilings and bulkheads shall be such that it will be possible, without impair-
ing the efficiency of the fire protection, for the fire patrols to detect any smoke originating in
concealed and inaccessible places, except where in the opinion of the Administration there is no
risk of fire originating in such places.

8.3. Two-way portable radiotelephone apparatus
Each member of the fire patrol shall be provided with a two-way portable radiotelephone appa-
ratus.

Fire alarm signalling systems in passenger ships*’

9.1. Passenger ships shall at all times when at sea, or in port (except when out of service), be so
manned or equipped as to ensure that any initial fire alarm is immediately received by a respon-
sible member of the crew.

9.2. The control panel of fixed fire detection and fire alarm systems shall be designed on the fail-safe
principle (e.g., an open detector circuit shall cause an alarm condition).

9.3. Passenger ships carrying more than 36 passengers shall have the fire detection alarms for the
systems required by paragraph 5.2 centralized in a continuously manned central control station.
In addition, controls for remote closing of the fire doors and shutting down the ventilation fans
shall be centralized in the same location. The ventilation fans shall be capable of reactivation by
the crew at the continuously manned control station. The control panels in the central control
station shall be capable of indicating open or closed positions of fire doors and closed or off
status of the detectors, alarms and fans. The control panel shall be continuously powered and
shall have an automatic change-over to standby power supply in case of loss of normal power
supply. The control panel shall be powered from the main source of electrical power and the
emergency source of electrical power defined by regulation 11-1/42 unless other arrangements
are permitted by the regulations, as applicable.

9.4. A special alarm, operated from the navigation bridge or fire control station, shall be fitted to
summon the crew. This alarm may be part of the ship's general alarm system and shall be cap-
able of being sounded independently of the alarm to the passenger spaces.

Protection of cabin balconies on passenger ships

A fixed fire detection and alarm system complying with the provisions of the Fire Safety Systems

Code shall be installed on cabin balconies of ships to which regulation 5.3.4 applies, when furniture

and furnishings on such balconies are not as defined in 3.40.1, 3.40.2, 3.40.3, 3.40.6 and 3.40.7.

Regulation 8 — Control of smoke spread

1.

Purpose

The purpose of this regulation is to control the spread of smoke in order to minimize the hazards from
smoke. For this purpose, means for controlling smoke in atriums, control stations, machinery spaces
and concealed spaces shall be provided.

Protection of control stations outside machinery spaces

Practicable measures shall be taken for control stations outside machinery spaces in order to ensure
that ventilation, visibility and freedom from smoke are maintained so that, in the event of fire, the
machinery and equipment contained therein may be supervised and continue to function effectively.
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Alternative and separate means of air supply shall be provided and air inlets of the two sources of sup-
ply shall be so disposed that the risk of both inlets drawing in smoke simultaneously is minimized. At
the discretion of the Administration, such requirements need not apply to control stations situated on,
and opening onto, an open deck or where local closing arrangements would be equally effective. The
ventilation system serving safety centres may be derived from the ventilation system serving the navi-
gation bridge, unless located in an adjacent main vertical zone.

Release of smoke from machinery spaces

3.1. The provisions of this paragraph shall apply to machinery spaces of category A and, where the
Administration considers it desirable, to other machinery spaces.

3.2. Suitable arrangements shall be made to permit the release of smoke, in the event of fire, from
the space to be protected, subject to the provisions of regulation 9.5.2.1 The normal ventilation
systems may be acceptable for this purpose.

3.3. Means of control shall be provided for permitting the release of smoke and such controls shall
be located outside the space concerned so that they will not be cut off in the event of fire in the
space they serve.

3.4. In passenger ships, the controls required by paragraph 3.3 shall be situated at one control posi-
tion or grouped in as few positions as possible to the satisfaction of the Administration. Such
positions shall have a safe access from the open deck.

Draught stops

Air spaces enclosed behind ceilings, panelling or linings shall be divided by close-fitting draught stops

spaced not more than 14 m apart. In the vertical direction, such enclosed air spaces, including those

behind linings of stairways, trunks, etc., shall be closed at each deck.

5. Smoke extraction systems in atriums of passenger ships

Atriums shall be equipped with a smoke extraction system. The smoke extraction system shall be acti-
vated by the required smoke detection system and be capable of manual control. The fans shall be
sized such that the entire volume within the space can be exhausted in 10 min or less.

Regulation 9 — Containment of fire

1.

Purpose
The purpose of this regulation is to contain a fire in the space of origin. For this purpose, the following
functional requirements shall be met:
1.1. the ship shall be subdivided by thermal and structural boundaries;
1.2. thermal insulation of boundaries shall have due regard to the fire risk of the space and adjacent
spaces; and
1.3. the fire integrity of the divisions shall be maintained at openings and penetrations.
Thermal and structural boundaries
2.1. Thermal and structural subdivision
Ships of all types shall be subdivided into spaces by thermal and structural divisions having re-
gard to the fire risks of the spaces.
2.2. Passenger ships
2.2.1. Main vertical zones and horizontal zones
2.2.1.1.



2.2.1.1.1.  In ships carrying more than 36 passengers, the hull, superstructure
and deckhouses shall be subdivided into main vertical zones™ by
"A-60" class divisions. Steps and recesses shall be kept to a mini-
mum, but where they are necessary they shall also be "A-60" class
divisions. Where a category (5), (9) or (10) space defined in para-
graph 2.2.3.2.2 is on one side or where fuel oil tanks are on both
sides of the division the standard may be reduced to "A-0".
2.2.1.1.2.  Inships carrying not more than 36 passengers, the hull, superstruc-
ture and deckhouses in way of accommodation and service spaces
shall be subdivided into main vertical zones' by "A" class divi-
sions. These divisions shall have insulation values in accordance
with tables in paragraph 2.2.4.
2.2.1.2. As far as practicable, the bulkheads forming the boundaries of the main vertical
zones above the bulkhead deck shall be in line with watertight subdivision
bulkheads situated immediately below the bulkhead deck. The length and width
of main vertical zones may be extended to a maximum of 48 m in order to bring
the ends of main vertical zones to coincide with watertight subdivision bulk-
heads or in order to accommodate a large public space extending for the whole
length of the main vertical zone provided that the total area of the main vertical
zone is not greater than 1,600 m? on any deck. The length or width of a main
vertical zone is the maximum distance between the furthermost points of the
bulkheads bounding it.
2.2.1.3. Such bulkheads shall extend from deck to deck and to the shell or other bounda-
ries.
2.2.1.4. Where a main vertical zone is subdivided by horizontal "A" class divisions into
horizontal zones for the purpose of providing an appropriate barrier between a
zone with sprinklers and a zone without sprinklers, the divisions shall extend
between adjacent main vertical zone bulkheads and to the shell or exterior
boundaries of the ship and shall be insulated in accordance with the fire insula-
tion and integrity values given in table 9.4.
2.2.15.
2.2.15.1.  On ships designed for special purposes, such as automobile or rail-
road car ferries, where the provision of main vertical zone bulk-
heads would defeat the purpose for which the ship is intended,
equivalent means for controlling and limiting a fire shall be sub-
stituted and specifically approved by the Administration. Service
spaces and ship stores shall not be located on ro-ro decks unless
protected in accordance with the applicable regulations.
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2.2.1.5.2.  However, in a ship with special category spaces (e.g. car deck
spaces), such spaces shall comply with the applicable provisions of
regulation 20 and, where such compliance would be inconsistent
with other requirements for passenger ships specified in this chap-
ter, the requirements of regulation 20 shall prevail.

2.2.2. Bulkheads within a main vertical zone

2.2.2.1.

2.2.2.2.

2.2.2.3.

For ships carrying more than 36 passengers, bulkheads which are not required
to be "A" class divisions shall be at least "B" class or "C" class divisions as pre-
scribed in the tables in paragraph 2.2.3.
For ships carrying not more than 36 passengers, bulkheads within accommoda-
tion and service spaces which are not required to be "A" class divisions shall be
at least "B" class or "C" class divisions as prescribed in the tables in paragraph
2.2.4. In addition, corridor bulkheads, where not required to be "A" class, shall
be "B" class divisions which shall extend from deck to deck except:
2.2.2.2.1. when continuous "B" class ceilings or linings are fitted on both
sides of the bulkhead, the portion of the bulkhead behind the con-
tinuous ceiling or lining shall be of material which, in thickness
and composition, is acceptable in the construction of "B" class di-
visions, but which shall be required to meet "B" class integrity
standards only in so far as is reasonable and practicable in the
opinion of the Administration; and
2.2.2.2.2. in the case of a ship protected by an automatic sprinkler system
complying with the provisions of the Fire Safety Systems Code,
the corridor bulkheads may terminate at a ceiling in the corridor
provided such bulkheads and ceilings are of "B" class standard in
compliance with paragraph 2.2.4. All doors and frames in such
bulkheads shall be of non-combustible materials and shall have the
same fire integrity as the bulkhead in which they are fitted.
Bulkheads required to be "B" class divisions, except corridor bulkheads as pre-
scribed in paragraph 2.2.2.2, shall extend from deck to deck and to the shell or
other boundaries. However, where a continuous "B" class ceiling or lining is
fitted on both sides of a bulkhead which is at least of the same fire resistance as
the adjoining bulkhead, the bulkhead may terminate at the continuous ceiling or
lining.

2.2.3. Fire integrity of bulkheads and decks in ships carrying more than 36 passengers.

2.2.3.1.

2.2.3.2.

In addition to complying with the specific provisions for fire integrity of bulk-

heads and decks of passenger ships, the minimum fire integrity of all bulkheads

and decks shall be as prescribed in tables 9.1 and 9.2. Where, due to any par-

ticular structural arrangements in the ship, difficulty is experienced in deter-

mining from the tables the minimum fire integrity value of any divisions, such

values shall be determined to the satisfaction of the Administration.

The following requirements shall govern application of the tables:

2.2.3.2.1. Table 9.1 shall apply to bulkheads not bounding either main verti-
cal zones or horizontal zones. Table 9.2 shall apply to decks not



)

(2)

®3)

(4)

()

forming steps in main vertical zones nor bounding horizontal
Zones.
2.2.3.2.2.  For determining the appropriate fire integrity standards to be ap-

plied to boundaries between adjacent spaces, such spaces are clas-
sified according to their fire risk as shown in categories (1) to (14)
below. Where the contents and use of a space are such that there is
a doubt as to its classification for the purpose of this regulation, or
where it is possible to assign two or more classifications to a space,
it shall be treated as a space within the relevant category having the
most stringent boundary requirements. Smaller, enclosed rooms
within a space that have less than 30% communicating openings to
that space are considered separate spaces. The fire integrity of the
boundary bulkheads and decks of such smaller rooms shall be as
prescribed in tables 9.1 and 9.2. The title of each category is in-
tended to be typical rather than restrictive. The number in paren-
theses preceding each category refers to the applicable column or
row in the tables.

Control stations

Spaces containing emergency sources of power and lighting.

Wheelhouse and chartroom.

Spaces containing the ship's radio equipment.

Fire control stations.

Control room for propulsion machinery when located outside the propulsion machinery space.

Spaces containing centralized fire alarm equipment.

Spaces containing centralized emergency public address system stations and equipment.

Stairways

Interior stairways, lifts, totally enclosed emergency escape trunks, and escalators (other than

those wholly contained within the machinery spaces) for passengers and crew and enclosures

thereto.

In this connection, a stairway which is enclosed at only one level shall be regarded as part of the

space from which it is not separated by a fire door.

Corridors

Passenger and crew corridors and lobbies.

Evacuation stations and external escape routes

Survival craft stowage area.

Open deck spaces and enclosed promenades forming lifeboat and liferaft embarkation and low-

ering stations.

Assembly stations, internal and external.

External stairs and open decks used for escape routes.

The ship's side to the waterline in the lightest seagoing condition, superstructure and deckhouse

sides situated below and adjacent to the liferaft and evacuation slide embarkation areas.

Open deck spaces

Open deck spaces and enclosed promenades clear of lifeboat and liferaft embarkation and low-

ering stations. To be considered in this category, enclosed promenades shall have no significant



(6)

(7)

(8)

(9)

(10)

fire risk, meaning that furnishings shall be restricted to deck furniture. In addition, such spaces
shall be naturally ventilated by permanent openings.

Air spaces (the space outside superstructures and deckhouses).

Accommodation spaces of minor fire risk

Cabins containing furniture and furnishings of restricted fire risk.

Offices and dispensaries containing furniture and furnishings of restricted fire risk.

Public spaces containing furniture and furnishings of restricted fire risk and having a deck area
of less than 50 m%

Accommodation spaces of moderate fire risk

Spaces as in category (6) above but containing furniture and furnishings of other than restricted
fire risk.

Public spaces containing furniture and furnishings of restricted fire risk and having a deck area
of 50 m? or more.

Isolated lockers and small store-rooms in accommodation spaces having areas less than 4 m? (in
which flammable liquids are not stowed).

Motion picture projection and film stowage rooms. Diet kitchens (containing no open flame).
Cleaning gear lockers (in which flammable liquids are not stowed).

Laboratories (in which flammable liquids are not stowed).

Pharmacies.

Small drying rooms (having a deck area of 4 m? or less).

Specie rooms.

Operating rooms.

Accommodation spaces of greater fire risk

Public spaces containing furniture and furnishings of other than restricted fire risk and having a
deck area of 50 m?or more.

Barber shops and beauty parlours.

Saunas.

Sale shops.

Sanitary and similar spaces

Communal sanitary facilities, showers, baths, water closets, etc.

Small laundry rooms.

Indoor swimming pool area.

Isolated pantries containing no cooking appliances in accommodation spaces.

Private sanitary facilities shall be considered a portion of the space in which they are located.
Tanks, voids and auxiliary machinery spaces having little or no fire risk

Water tanks forming part of the ship's structure.

Voids and cofferdams.

Auxiliary machinery spaces which do not contain machinery having a pressure lubrication
system and where storage of combustibles is prohibited, such as:

ventilation and air-conditioning rooms; windlass room; steering gear room; stabilizer equipment
room; electrical propulsion motor room; rooms containing section switchboards and purely
electrical equipment other than oil-filled electrical transformers (above 10 kVA); shaft alleys
and pipe tunnels; and spaces for pumps and refrigeration machinery (not handling or using
flammable liquids).



(11)

(12)

(13)

(14)

Closed trunks serving the spaces listed above.

Other closed trunks such as pipe and cable trunks.

Auxiliary machinery spaces, cargo spaces, cargo and other oil tanks and other similar

spaces of moderate fire risk

Cargo oil tanks.

Cargo holds, trunkways and hatchways.

Refrigerated chambers.

Oil fuel tanks (where installed in a separate space with no machinery).

Shaft alleys and pipe tunnels allowing storage of combustibles.

Auxiliary machinery spaces as in category (10) which contain machinery having a pressure lu-

brication system or where storage of combustibles is permitted.

Oil fuel filling stations.

Spaces containing oil-filled electrical transformers (above 10 kVA).

Spaces containing turbine and reciprocating steam engine driven auxiliary generators and small

internal combustion engines of power output up to 110 kW driving generators, sprinkler,

drencher or fire pumps, bilge pumps, etc.

Closed trunks serving the spaces listed above.

Machinery spaces and main galleys

Main propulsion machinery rooms (other than electric propulsion motor rooms) and boiler

rooms.

Auxiliary machinery spaces other than those in categories (10) and (11) which contain internal

combustion machinery or other oil-burning, heating or pumping units.

Main galleys and annexes.

Trunks and casings to the spaces listed above.

Store-rooms, workshops, pantries, etc.

Main pantries not annexed to galleys.

Main laundry.

Large drying rooms (having a deck area of more than 4m?).

Miscellaneous stores.

Mail and baggage rooms.

Garbage rooms.

Workshops (not part of machinery spaces, galleys, etc.).

Lockers and store-rooms having areas greater than 4 m?, other than those spaces that have pro-

visions for the storage of flammable liquids.

Other spaces in which flammable liquids are stowed

Paint lockers.

Store-rooms containing flammable liquids (including dyes, medicines, etc.).

Laboratories (in which flammable liquids are stowed).

.3 Where a single value is shown for the fire integrity of a boundary between two spaces,
that value shall apply in all cases.

4 Notwithstanding the provisions of paragraph 2.2.2, there are no special requirements for
material or integrity of boundaries where only a dash appears in the tables.

5 The Administration shall determine in respect of category (5) spaces whether the insula-
tion values in table 9.1 shall apply to ends of deckhouses and superstructures, and
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whether the insulation values in table 9.2 shall apply to weather decks. In no case shall
the requirements of category (5) of tables 9.1 or 9.2 necessitate enclosure of spaces which
in the opinion of the Administration need not be enclosed.
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Table 9.1 — Bulkheads not bounding either main vertical zones or horizontal zones

flammable liquids are

stowed

Spaces () (@3] ®) 4) ®) (6) @) ®) 9 | 10) [ A1) | (12) | (13) | (14
Control stations 1) B-0° [ A0 A-0 A-0 A-0 | A-60 | A-60 | A-60 | A-0 A-0 A-60 | A-60 | A-60 | A-60
Stairways 2) A0 [ A0 A-0 A-0 A-0 A-15 | A-15 | A-(° A-0 A-15 | A-30 | A-15 | A-30
Corridors 3) B-15 | A-60 | A-0 B-15 | B-15 | B-15 | B-15 | A-0 A-15 | A-30 | A0 | A-30
Evacuation stations and |  (4) A0 [A-60"]A-60" [A-60"Y| A-0Y | A-0 [A-60"|A-60" | A-607 [ A-60"
external escape routes
Open deck spaces (5) - A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0
I/Accommodation spaces | (6) B-0 B-0 B-0 C A-0 A0 [ A30 | A0 | A-30
of minor fire risk
IAccommodation spaces | (7) B-0 B-0 C A0 | A15 | A-60 | A-15 | A-60
of moderate fire risk
/Accommodation spaces | (8) B-0 C A-0 [ A-30 | A-60 | A-15 | A-60
of greater fire risk
Sanitary and similar 9) C A-0 A-0 A-0 A-0 A-0
Ispaces
Tanks, voids and (10) AT A0 | AD | AO | AO
auxiliary machinery
Ispaces having little or no|
ifire risk
/Auxiliary machinery (11) A0P | A0 | A0 [ A15
Ispaces, cargo spaces,
cargo and other oil tanks
and other similar spaces
of moderate fire risk
Machinery spaces and (12) A0 | A0 | A-60
main galleys
Store-rooms, (13) A-09 | A0
workshops, pantries, etc.
Other spaces in which (14) A-30
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Table 9.2 — Decks not forming steps in main vertical zones nor bounding horizontal zones

Space above — @) &) ®) 4) (®) (6) @) ®) 9 | @0 [ Ay | 12) | (13) | (14
Space below 4
Control stations (1) | A30 | A-30 | A-15 | A0 A-0 A0 | A15 | A-30 | A0 A-0 A0 | A60 [ A0 | A-60
Stairways ) A-0 A-0 - A-0 A-0 A-0 A-0 A-0 A-0 A-0 A0 | A30 [ A0 | A-30
Corridors 3) | A15 | AO A-0 | A60 [ A0 A0 | A15 [ A15 | AO A-0 A0 | A30 [ A0 | A-30
Evacuation stationsand | (4) A-0 A-0 A-0 A-0 - A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0
external escape routes
Open deck spaces (5) A-0 A-0 A-0 A-0 - A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0
l/Accommodation spaces | (6) A-60 [ A-15 [ A0 | A60 | A-Q A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0
of minor fire risk
l/Accommodation spaces | (7) A-60 [ A-15 | A-15 | A-60 | A-O A-0 [ A15 | A-15 | AO A-0 A-0 A-0 A-0 A-0
of moderate fire risk
IAccommodation spaces | (8) A-60 [ A-15 [ A-15 | A-60 | A0 | A15 | A15 | A30 | A0 A-0 A-0 A-0 A-0 A-0
of greater fire risk
Sanitary and similar 9) A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0
Ispaces
Tanks, voids and (10) | A0 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A0 | A0 | A0 A-0 A-0 A-0
auxiliary machinery
Ispaces having little or no|
ifire risk
IAuxiliary machinery (11) | A-60 | A-60 | A-60 | A-60 | A-0 A0 | A15 [ A-30 | A0 A0 [ A0 | AO A-0 | A-30
Ispaces, cargo spaces,
cargo and other oil tanks
and other similar spaces
of moderate fire risk
Machinery spaces and (12) | A-60 | A60 | A-60 | A-60 [ A-0 | A-60 | A-60 | A-60 | A-0 A0 | A30 |A-309 A0 | A-60
main galleys
Store-rooms, workshops,| (13) | A-60 | A-30 | A-15 | A-60 | A0 [ A-15 | A-30 | A-30 | A0 A-0 A-0 A-0 A-0 A-0
pantries, etc.
Other spaces in which (14) | A-60 | A-60 | A-60 | A-60 | A0 | A-30 | A-60 | A60 | A0 A-0 A-0 A-0 A-0 A-0
flammable liquids are
stowed

Notes: To be applied to tables 9.1 and 9.2, as appropriate.

a)

b)
c)
d)

Where adjacent spaces are in the same numerical category and superscript "a" appears, a bulkhead or deck be-
tween such spaces need not be fitted if deemed unnecessary by the Administration. For example, in category (12)
a bulkhead need not be required between a galley and its annexed pantries provided the pantry bulkhead and
decks maintain the integrity of the galley boundaries. A bulkhead is, however, required between a galley and
machinery space even though both spaces are in category (12).

The ship's side, to the waterline in the lightest seagoing condition, superstructure and deckhouse sides situated
below and adjacent to liferafts and evacuation slides may be reduced to "A-30".

Where public toilets are installed completely within the stairway enclosure, the public toilet bulkhead within the
stairway enclosure can be of "B" class integrity.

Where spaces of categories (6), (7), (8) and (9) are located completely within the outer perimeter of the assembly
station, the bulkheads of these spaces are allowed to be of "B-0" class integrity. Control positions for audio,
video and light installations may be considered as part of the assembly station.

Where a ( - ) occurs in the tables, the subdivision shall be made either of steel or another similar material, but it
does not have to be of ”A” class integrity.

2.2.3.3 Continuous "B" class ceilings or linings, in association with the relevant decks or
bulkheads, may be accepted as contributing, wholly or in part, to the required in-
sulation and integrity of a division.

2.2.3.4 Construction and arrangement of saunas
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)

22341

2.2.34.2

22343

22344
2.2.3.4.5
2.2.3.4.6

The perimeter of the sauna shall be of "A" class boundaries and may
include changing rooms, showers and toilets. The sauna shall be insu-
lated to "A- 60" standard against other spaces except those inside of
the perimeter and spaces of categories (5), (9) and (10).

Bathrooms with direct access to saunas may be considered as part of
them. In such cases, the door between sauna and the bathroom need
not comply with fire safety requirements.

The traditional wooden lining on the bulkheads and ceiling are permit-
ted in the sauna. The ceiling above the oven shall be lined with a non-
combustible plate with an air gap of at least 30 mm. The distance from
the hot surfaces to combustible materials shall be at least 500 mm or
the combustible materials shall be protected (e.g., non-combustible
plate with an air gap of at least 30 mm).

The traditional wooden benches are permitted to be used in the sauna.
The sauna door shall open outwards by pushing.

Electrically heated ovens shall be provided with a timer.

2.2.4 Fire integrity of bulkheads and decks in ships carrying not more than 36 passengers
2.2.4.1 In addition to complying with the specific provisions for fire integrity of bulk-
heads and decks of passenger ships, the minimum fire integrity of bulkheads and
decks shall be as prescribed in tables 9.3 and 9.4.
2.2.4.2 The following requirements shall govern application of the tables:

22421

22422

Control stations

Tables 9.3 and 9.4 shall apply respectively to the bulkheads and decks
separating adjacent spaces

For determining the appropriate fire integrity standards to be applied
to divisions between adjacent spaces, such spaces are classified ac-
cording to their fire risk as shown in categories (1) to (11) below.
Where the contents and use of a space are such that there is a doubt as
to its classification for the purpose of this regulation, or where it is
possible to assign two or more classifications to a space, it shall be
treated as a space within the relevant category having the most strin-
gent boundary requirements. Smaller, enclosed rooms within a space
that have less than 30% communicating openings to that space are
considered separate spaces. The fire integrity of the boundary bulk-
heads and decks of such smaller rooms shall be as prescribed in tables
9.3 and 9.4. The title of each category is intended to be typical rather
than restrictive. The number in parentheses preceding each category
refers to the applicable column or row in the tables.

Spaces containing emergency sources of power and lighting.
Wheelhouse and chartroom.
Spaces containing the ship's radio equipment.

Fire control stations.

Control room for propulsion machinery when located outside the machinery space.
Spaces containing centralized fire alarm equipment.
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(2)
@)
(4)

Q)

(6)
(7)

(8)

(9)

(10)

(11)

Corridors

Passenger and crew corridors and lobbies.

Accommodation spaces

Spaces as defined in regulation 3.1 excluding corridors.

Stairways

Interior stairways, lifts, totally enclosed emergency escape trunks, and escalators (other than

those wholly contained within the machinery spaces) and enclosures thereto. In this connection,

a stairway which is enclosed only at one level shall be regarded as part of the space from which

it is not separated by a fire door.

Service spaces (low risk)

Lockers and store-rooms not having provisions for the storage of flammable liquids and having

areas less than 4m? and drying rooms and laundries.

Machinery spaces of category A

Spaces as defined in regulation 3.31.

Other machinery spaces

Electrical equipment rooms (auto-telephone exchange, air-conditioning duct spaces). Spaces as

defined in regulation 3.30 excluding machinery spaces of category A.

Cargo spaces

All spaces used for cargo (including cargo oil tanks) and trunkways and hatchways to such

spaces, other than special category spaces.

Service spaces (high risk)

Galleys, pantries containing cooking appliances, paint lockers, lockers and store-rooms having

areas of 4 m? or more, spaces for the storage of flammable liquids, saunas and workshops other

than those forming part of the machinery spaces.

Open decks

Open deck spaces and enclosed promenades having little or no fire risk. Enclosed promenades

shall have no significant fire risk, meaning that furnishing shall be restricted to deck furniture.

In addition, such spaces shall be naturally ventilated by permanent openings.

Air spaces (the space outside superstructures and deck houses).

Special category and ro-ro spaces

Spaces as defined in regulations 3.41 and 3.46.

2.2.4.2.3 In determining the applicable fire integrity standard of a boundary be-
tween two spaces within a main vertical zone or horizontal zone
which is not protected by an automatic sprinkler system complying
with the provisions of the Fire Safety Systems Code or between such
zones neither of which is so protected, the higher of the two values
given in the tables shall apply.
2.2.4.2.4 In determining the applicable fire integrity standard of a boundary be-

tween two spaces within a main vertical zone or horizontal zone
which is protected by an automatic sprinkler system complying with
the provisions of the Fire Safety Systems Code or between such zones
both of which are so protected, the lesser of the two values given in
the tables shall apply. Where a zone with sprinklers and a zone with-
out sprinklers meet within accommodation and service spaces, the
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higher of the two values given in the tables shall apply to the division
between the zones.
2.2.4.3 Continuous "B" class ceilings or linings, in association with the relevant decks or
bulkheads, may be accepted as contributing, wholly or in part, to the required in-
sulation and integrity of a division.
2.2.4.4 External boundaries which are required in regulation 11.2 to be of steel or other
equivalent material may be pierced for the fitting of windows and sidescuttles
provided that there is no requirement for such boundaries of passenger ships to
have "A" class integrity. Similarly, in such boundaries which are not required to
have "A" class integrity, doors may be constructed of materials which are to the
satisfaction of the Administration.
2.2.4.5 Saunas shall comply with paragraph 2.2.3.4.
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Table 9.3 — Fire integrity of bulkheads separating adjacent spaces

Spaces 1) ) ®) 4) (%) (6) ©) (8) 9) (10) (11)
Control stations 1) A-09 A-0 A-60 A-0 A-15 A-60 A-15 A-60 A-60 * A-60
Corridors D) c? B-0° [ A0? | B-09 | A60 A-0 A-0 A-15 * A-309
A0V
/Accommodation spaces |  (3) c? A09 | B-0? | A60 A-0 A-0 A-15 * A-30
A0V A0V
Stairways 4) A0Y | A0Y | A-60 A-0 A-0 A-15 * A-30°
B-0? B-0? A-0Y
Service spaces (low risk)[  (5) c? A-60 A-0 A-0 A-0 * A-0
/A Machinery spaces of (6) * A-0 A-0 A-60 * A-60
category A
Other machinery spaces | (7) A-0" A-0 A-0 * A-0
Cargo spaces 8) * A-0 * A-0
Service spaces (high ) A-QY * A-30
risk)
Open decks (10) A-0
Special category and ro- [ (11) A-30°
ro spaces

Table 9.4 — Fire integrity of decks separating adjacent spaces

Space above — 1) ) @) 4) (®) (6) 0] ®) 9) (10) (11)
Space below ¢

Control stations @) A0 A0 A0 A0 A0 | A60 | AOD A0 A0 * A-60°

Corridors @) A0 * * A0 * A60 [ A0 A0 A0 * A-30°

Accommodation spaces| (3) A-60 A-0 * A-0 * A-60 A-0 A-0 A-0 * A-30

A-0Y
Stairways B A0 A0 A0 * A0 | A60 | AD A0 A0 * A-30°
Service spaces (low (5) A-15 A-0 A-0 A-0 * A-60 A-0 A-0 A-0 * A-0
risk)
Machinery spaces of (6) A-60 A-60 A-60 A-60 A-60 * A-607 | A-30 A-60 * A-60
category A
Other machinery @ A15 | A0 A0 A0 A0 A0 * A0 A0 * A0
spaces
Cargo spaces 8) A-60 A-0 A-0 A-0 A-0 A-0 A-0 * A-0 * A-0
Service spaces (high 9) A-60 A-30 A-30 A-30 A-0 A-60 A-0 A-0 A-0 * A-30
risk) A0V | A09 | A0
Open decks (10) * * * * * * * * * - A-0
Special category and (11) | A60 | A30° | A30 [ A30° | A0 | A60° [ A0 A0 | A30 [ A0 | A-30°
ro-ro spaces A-0%

Notes: To be applied to both tables 9.3 and 9.4 as appropriate.

a) For clarification as to which applies, see paragraphs 2.2.2 and 2.2.5.

b) Where spaces are of the same numerical category and superscript "b" appears, a bulkhead or deck of the rating
shown in the tables is only required when the adjacent spaces are for a different purpose (e.g., in category (9)). A
galley next to a galley does not require a bulkhead, but a galley next to a paint room requires an "A-0" bulkhead.

c) Bulkheads separating the wheelhouse and chartroom from each other may have a "B-0" rating. No fire rating is
required for those partitions separating the navigation bridge and the safety centre when the latter is within the
navigation bridge.

d) See paragraphs 2.2.4.2.3 and 2.2.4.2.4.

e) For the application of paragraph 2.2.1.1.2, "B-0" and "C", where appearing in table 9.3, shall be read as "A-0".

f) Fire insulation need not be fitted if the machinery space in category (7), in the opinion of the Administration, has
little or no fire risk.

0) Ships constructed before 1 July 2014 shall comply, as a minimum, with the previous requirements applicable at

the time the ship was constructed, as specified in regulation 1.2.
Where an asterisk appears in the tables, the division is required to be of steel or other equivalent material, but is
not required to be of "A" class standard. However, where a deck, except in a category (10) space, is penetrated
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for the passage of electric cables, pipes and vent ducts, such penetrations shall be made tight to prevent the pas-
sage of flame and smoke. Divisions between control stations (emergency generators) and open decks may have
air intake openings without means for closure, unless a fixed gas fire-extinguishing system is fitted.

For the application of paragraph 2.2.1.1.2, an asterisk, where appearing in table 9.4, except for categories (8) and
(10), shall be read as "A-0".

2.3

2.2.5 Protection of stairways and lifts in accommodation area
2.2.5.1 Stairways shall be within enclosures formed of "A" class divisions, with positive
means of closure at all openings, except that:
2.2.5.1.1 a stairway connecting only two decks need not be enclosed, provided
the integrity of the deck is maintained by proper bulkheads or self-
closing doors in one 'tween-deck space. When a stairway is closed in
one 'tween-deck space, the stairway enclosure shall be protected in ac-
cordance with the tables for decks in paragraphs 2.2.3 or 2.2.4; and
2.2.5.1.2 stairways may be fitted in the open in a public space, provided they lie
wholly within the public space.
2.2.5.2 Lift trunks shall be so fitted as to prevent the passage of smoke and flame from
one 'tween-deck to another and shall be provided with means of closing so as to
permit the control of draught and smoke. Machinery for lifts located within
stairway enclosures shall be arranged in a separate room, surrounded by steel
boundaries, except that small passages for lift cables are permitted. Lifts which
open into spaces other than corridors, public spaces, special category spaces,
stairways and external areas shall not open into stairways included in the means
of escape.
2.2.6 Arrangement of cabin balconies
On passenger ships constructed on or after 1 July 2008, non-load bearing material partial
bulkheads which separate adjacent cabin balconies shall be capable of being opened by
the crew from each side for the purpose of fighting fires.
2.2.7 Protection of atriums
2.2.7.1 Atriums shall be within enclosures formed of “A” class divisions having a fire
rating determined in accordance with tables 9.2 and 9.4, as applicable.
2.2.7.2 Decks separating spaces within atriums shall have a fire rating determined in ac-
cordance with tables 9.2 and 9.4, as applicable.
Cargo ships except tankers
2.3.1 Methods of protection in accommodation area
2.3.1.1 One of the following methods of protection shall be adopted in accommodation
and service spaces and control stations:
2.3.1.1.1  Method IC - The construction of internal divisional bulkheads of
non-combustible "B" or "C" class divisions generally without the
installation of an automatic sprinkler, fire detection and fire alarm
system in the accommodation and service spaces, except as re-
quired by regulation 7.5.5.1; or
2.3.1.1.2  Method IIC - The fitting of an automatic sprinkler, fire detection
and fire alarm system as required by regulation 7.5.5.2 for the de-
tection and extinction of fire in all spaces in which fire might be
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2.3.2

2.3.3

2312

2.3.13

expected to originate, generally with no restriction on the type of
internal divisional bulkheads; or

2.3.1.1.3  Method IIIC - The fitting of a fixed fire detection and fire alarm
system as required by regulation 7.5.5.3 in spaces in which a fire
might be expected to originate, generally with no restriction on the
type of internal divisional bulkheads, except that in no case shall
the area of any accommodation space or spaces bounded by an "A"
or "B" class division exceed 50 m* However, consideration may be
given by the Administration to increasing this area for public
spaces.

The requirements for the use of non-combustible materials in the construction

and insulation of boundary bulkheads of machinery spaces, control stations,

service spaces, etc., and the protection of the above stairway enclosures and cor-

ridors will be common to all three methods outlined in paragraph 2.3.1.1.

On cargo ships with a gross tonnage below 150, the Danish Maritime Authority

may allow exemptions from the provisions of this regulation considering the use

of other suitable materials when conditions, in consideration of the special cir-

cumstances of each individual ship, allow for this.

However, staircases as well as boundaries to engine spaces, accommodation

and to spaces for the storage of combustible liquids shall be made of steel or

another equivalent material.

Bulkheads within accommodation area

23.21

2322

2.3.2.3

23.24

Bulkheads required to be "B" class divisions shall extend from deck to deck and
to the shell or other boundaries. However, where a continuous "B" class ceiling
or lining is fitted on both sides of the bulkhead, the bulkhead may terminate at
the continuous ceiling or lining.

Method IC — Bulkheads not required by this or other regulations for cargo
ships to be "A" or "B" class divisions shall be of at least "C" class construction.
Method 11C — There shall be no restriction on the construction of bulkheads not
required by this or other regulations for cargo ships to be "A" or "B" class divi-
sions except in individual cases where "C" class bulkheads are required in ac-
cordance with table 9.5.

Method 111C — There shall be no restriction on the construction of bulkheads
not required for cargo ships to be "A" or "B" class divisions except that the area
of any accommodation space or spaces bounded by a continuous "A" or "B"
class division shall in no case exceed 50 m* except in individual cases where
"C" class bulkheads are required in accordance with table 9.5. However, con-
sideration may be given by the Administration to increasing this area for public
spaces.

Fire integrity of bulkheads and decks

2331

2332

In addition to complying with the specific provisions for fire integrity of bulk-
heads and decks of cargo ships, the minimum fire integrity of bulkheads and
decks shall be as prescribed in tables 9.5 and 9.6.

The following requirements shall govern application of the tables:
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)

)
©)
(4)

Q)

(6)
(7)

(8)

2.3.3.2.1 Tables 9.5 and 9.6 shall apply respectively to the bulkheads and
decks separating adjacent spaces.
2.3.3.2.2  For determining the appropriate fire integrity standards to be ap-

plied to divisions between adjacent spaces, such spaces are classi-
fied according to their fire risk as shown in categories (1) to (11)
below. Where the contents and use of a space are such that there is
a doubt as to its classification for the purpose of this regulation, or
where it is possible to assign two or more classifications to a space,
it shall be treated as a space within the relevant category having the
most stringent boundary requirements. Smaller, enclosed rooms
within a space that have less than 30% communicating openings to
that space are considered separate spaces. The fire integrity of the
boundary bulkheads and decks of such smaller rooms shall be as
prescribed in tables 9.5 and 9.6. The title of each category is in-
tended to be typical rather than restrictive. The number in paren-
theses preceding each category refers to the applicable column or
row in the tables.

Control stations

Spaces containing emergency sources of power and lighting.

Wheelhouse and chartroom.

Spaces containing the ship's radio equipment.

Fire control stations.

Control room for propulsion machinery when located outside the machinery space.

Spaces containing centralized fire alarm equipment.

Corridors

Corridors and lobbies.

Accommodation spaces

Spaces as defined in regulation 3.1, excluding corridors.

Stairways

Interior stairway, lifts, totally enclosed emergency escape trunks, and escalators (other than

those wholly contained within the machinery spaces) and enclosures thereto.

In this connection, a stairway which is enclosed only at one level shall be regarded as part of the

space from which it is not separated by a fire door.

Service spaces (low risk)

Lockers and store-rooms not having provisions for the storage of flammable liquids and having

areas less than 4 m*and drying rooms and laundries.

Machinery spaces of category A

Spaces as defined in regulation 3.31.

Other machinery spaces

Electrical equipment rooms (auto-telephone exchange, air-conditioning duct spaces).

Spaces as defined in regulation 3.30, excluding machinery spaces of category A.

Cargo spaces

All spaces used for cargo (including cargo oil tanks) and trunkways and hatchways to such

spaces.
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(9)  Service spaces (high risk)

Galleys, pantries containing cooking appliances, saunas, paint lockers and store-rooms having
areas of 4 m? or more, spaces for the storage of flammable liquids, and workshops other than

those forming part of the machinery spaces.
(10) Open decks

Open deck spaces and enclosed promenades having little or no fire risk. To be considered in this
category, enclosed promenades shall have no significant fire risk, meaning that furnishings shall
be restricted to deck furniture. In addition, such spaces shall be naturally ventilated by perma-

nent openings.

Air spaces (the space outside superstructures and deckhouses).
(11) Ro-ro and vehicle spaces

Ro-ro spaces as defined in regulation 3.41.

Vehicle spaces as defined in regulation 3.49.

Table 9.5 — Fire integrity of bulkheads separating adjacent spaces

Spaces 1) 2 @) (4) (%) (6) Q) (8) 9) (10)) (11)
Control stations ()] A-09 A-0 A-60 A-0 A-15 A-60 A-15 A-60 A-60 * A-60
Corridors 2 C B-0 B-0 B-0 A-60 A-0 A-0 A-0 * A-30

A-09
Accommodation (3) c-*M B-0 B-0 A-60 A-0 A-0 A-0 * A-30
spaces
A-09
Stairways 4 B-0 B-0 A-60 A-0 A-0 A-0 * A-30
A-09 A-09
Service spaces (low (5) c A-60 A-0 A-0 A-0 * A-0
risk)
Machinery spaces of [ (6) * A-0 A-09 A-60 * A0D
category A
Other machinery @ A-09 A-0 A-0 * A-0
Ispaces
Cargo spaces 8) * A-0 * A-0
Service spaces (high (9) A-0% * A-30
risk)
Open decks (10) - A-0
Ro-ro spaces and (11) A-30""
\vehicle spaces
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Table 9.6 — Fire integrity of decks separating adjacent spaces

Space above — (€] (2 3 4 (5) (6) (1) ® ©) (10) (11)
Space below 4

Control stations ) A-0 A-0 A-0 A-0 A-0 A-60 A-0 A-0 A-0 * A-60
Corridors ) A-0 * * A-0 * A-60 A-0 A-0 A-0 * A-30
Accommodation (3) A-60 A-0 * A-0 * A-60 A-0 A-0 A-0 * A-30
Ispaces

Stairways 4) A-0 A-0 A-0 * A-0 A-60 A-0 A-0 A-0 * A-30
Service spaces (low (5) A-15 A-0 A-0 A-0 * A-60 A-0 A-0 A-0 * A-0
risk)

Machinery spaces of (6) A-60 A-60 A-60 A-60 A-60 * A-60" A-30 A-60 * A-60
category A

Other machinery 7) A-15 A-0 A-0 A-0 A-0 A-0 * A-0 A-0 * A-0
spaces

Cargo spaces (8) A-60 A-0 A-0 A-0 A-0 A-0 A-0 * A-0 * A-0
Service spaces (high ) A-60 A-0 A-0 A-0 A-0 A-60 A-0 A-0 A-09 * A-30
risk)

Open decks (10) * * * * * * * * * - A0

Ro-ro spaces and (11) A-60 A-30 A-30 A-30 A-0 A-60 A-0 A-0 A-30 A0 A-30
\vehicle spaces

Notes: To be applied to tables 9.5 and 9.6, as appropriate.

a)
b)

c)
d)
e)
f)
9)
h)
i)
)

*

No special requirements are imposed upon bulkheads in methods 11C and I11C fire protection.

In case of method I1IC, "B" class bulkheads of "B-0" rating shall be provided between spaces or groups of spaces
of 50 m*and over in area.

For clarification as to which applies, see paragraphs 2.3.2 and 2.3.4.

Where spaces are of the same numerical category and superscript "d" appears, a bulkhead or deck of the rating
shown in the tables is only required when the adjacent spaces are for a different purpose (e.g., in category (9)). A
galley next to a galley does not require a bulkhead, but a galley next to a paint room requires an "A-0" bulkhead.
Bulkheads separating the wheelhouse, chartroom and radio room from each other may have a "B-0" rating.

An "A-0" rating may be used if no dangerous goods are intended to be carried or if such goods are stowed not
less than 3 m horizontally from such a bulkhead.

For cargo spaces in which dangerous goods are intended to be carried, regulation 19.3.8 applies.

Deleted.

Fire insulation need not be fitted in the machinery space in category (7) if, in the opinion of the Administration,
it has little or no fire risk.

Ships constructed before 1 July 2014 shall comply, as a minimum, with the previous requirements applicable at
the time the ship was constructed as specified in regulation 1.2.

Where an asterisk appears in the tables, the division is required to be of steel or other equivalent material but is
not required to be of "A" class standard. However, where a deck, except an open deck, is penetrated for the
passage of electric cables, pipes and vent ducts, such penetrations shall be made tight to prevent the passage of
flame and smoke. Divisions between control stations (emergency generators) and open decks may have air
intake openings without means for closure, unless a fixed gas fire-extinguishing system is fitted.

2.3.3.3 Continuous "B" class ceilings or linings, in association with the relevant decks
or bulkheads, may be accepted as contributing, wholly or in part, to the required
insulation and integrity of a division.

2.3.3.4 External boundaries which are required in regulation 11.2 to be of steel or other
equivalent material may be pierced for the fitting of windows and sidescuttles
provided that there is no requirement for such boundaries of cargo ships to have
"A" class integrity. Similarly, in such boundaries which are not required to have
"A" class integrity, doors may be constructed of materials which are to the satis-
faction of the Administration.

2.3.3.5 Saunas shall comply with paragraph 2.2.3.4.
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2.3.4 Protection of stairways and lift trunks in accommodation spaces, service spaces and

control stations

2.3.4.1 Stairways which penetrate only a single deck shall be protected, at a minimum,
at one level by at least "B-0" class divisions and self-closing doors. Lifts which
penetrate only a single deck shall be surrounded by "A-0" class divisions with
steel doors at both levels. Stairways and lift trunks which penetrate more than a
single deck shall be surrounded by at least "A-0" class divisions and be pro-
tected by self-closing doors at all levels.

2.3.4.2 On ships having accommodation for 12 persons or less, where stairways pene-
trate more than a single deck and where there are at least two escape routes di-
rect to the open deck at every accommaodation level, the "A-0" requirements of
paragraph 2.3.4.1 may be reduced to "B-0".

2.4 Tankers

)

2.4.1 Application
For tankers, only method IC as defined in paragraph 2.3.1.1 shall be used.
2.4.2 Fire integrity of bulkheads and decks
2.4.2.1 In lieu of paragraph 2.3 and in addition to complying with the specific provi-
sions for fire integrity of bulkheads and decks of tankers, the minimum fire in-
tegrity of bulkheads and decks shall be as prescribed in tables 9.7 and 9.8.
2.4.2.2 The following requirements shall govern application of the tables:
24.221  Tables 9.7 and 9.8 shall apply respectively to the bulkhead and
decks separating adjacent spaces
2.4.2.2.2  For determining the appropriate fire integrity standards to be ap-
plied to divisions between adjacent spaces, such spaces are classi-
fied according to their fire risk as shown in categories (1) to (11)
below. Where the contents and use of a space are such that there is
a doubt as to its classification for the purpose of this or where it is
possible to assign two or more classifications to a space, it shall be
treated as a space within the relevant category having the most
stringent boundary requirements. Smaller, enclosed areas within a
space that have less than 30% communicating openings to that
space are considered separate areas. The fire integrity of the
boundary bulkheads and decks of such smaller spaces shall be as
prescribed in tables 9.7 and 9.8. The title of each category is in-
tended to be typical rather than restrictive. The number in paren-
theses preceding each category refers to the applicable column or
row in the tables.
Control stations
Spaces containing emergency sources of power and lighting.
Wheelhouse and chartroom.
Spaces containing the ship's radio equipment.
Fire control stations.
Control room for propulsion machinery when located outside the machinery space.
Spaces containing centralized fire alarm equipment.
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(2)
©)
(4)

Q)

(6)
(7)

(8)
(9)

(10)

Corridors

Corridors and lobbies.
Accommodation spaces
Spaces as defined in regulation 3.1, excluding corridors.

Stairways

Interior stairways, lifts, totally enclosed emergency escape trunks, and escalators (other than
those wholly contained within the machinery spaces) and enclosures thereto. In this connection,
a stairway which is enclosed only at one level shall be regarded as part of the space from which
it is not separated by a fire door.

Service spaces (low risk)

Lockers and store-rooms not having provisions for the storage of flammable liquids and having
areas less than 4m? and drying rooms and laundries.

Machinery spaces of category A

Spaces as defined in regulation 3.31.

Other machinery spaces

Electrical equipment rooms (auto-telephone exchange and air-conditioning duct spaces).

Spaces as defined in regulation 3.30, excluding machinery spaces of category A.

Cargo pump-rooms

Spaces containing cargo pumps and entrances and trunks to such spaces.

Service spaces (high risk)

Galleys, pantries containing cooking appliances, saunas, paint lockers and store-rooms having
areas of 4 m? or more, spaces for the storage of flammable liquids and workshops other than
those forming part of the machinery spaces.

Open decks

Open deck spaces and enclosed promenades having little or no fire risk. To be considered in this
category, enclosed promenades shall have no significant fire risk, meaning that furnishings shall
be restricted to deck furniture. In addition, such spaces shall be naturally ventilated by perma-

nent openings.

Air spaces (the space outside superstructures and deckhouses).

2.4.2.3

24.2.4

24.25

Continuous "B" class ceilings or linings, in association with the relevant decks
or bulkheads, may be accepted as contributing, wholly or in part, to the required
insulation and integrity of a division.

External boundaries which are required in regulation 11.2 to be of steel or other
equivalent material may be pierced for the fitting of windows and sidescuttles
provided that there is no requirement for such boundaries of tankers to have "A"
class integrity. Similarly, in such boundaries which are not required to have "A"
class integrity, doors may be constructed of materials which are to the satisfac-
tion of the Administration.

Exterior boundaries of superstructures and deckhouses enclosing accommoda-
tion and including any overhanging decks which support such accommodation
shall be constructed of steel and insulated to "A-60" standard for the whole of
the portions which face the cargo area and on the outward sides for a distance of
3 m from the end boundary facing the cargo area. The distance of 3 m shall be
measured horizontally and parallel to the middle line of the ship from the
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boundary which faces the cargo area at each deck level. In the case of the sides
of those superstructures and deckhouses, such insulation shall be carried up to
the underside of the deck of the navigation bridge.

2.4.2.6  Skylights to cargo pump-rooms shall be of steel, shall not contain any glass and
shall be capable of being closed from outside the pump-room.

2.4.2.7 Construction and arrangement of saunas shall comply with paragraph 2.2.3.4

Table 9.7 — Fire integrity of bulkheads separating adjacent spaces

Spaces () @ ®) 4) () (6) O] ®) 9) (10)

Control stations 1) A0r) A-0 A-60 A-0 A-15 [ A-60 | A15 | A60 | A-60 *

Corridors ) Cc B-0 B-0 B-0 A-60 A-0 A-60 A-0 *
A-0Y

Accommodation spaces ®3) C B-0 B-0 A-60 A-0 A-60 A-0 *
A-0?

Stairways ) B-0 BO | A60 | ADO | A60 | A0 *
A0Y | A0Y

Service spaces (low risk) 5) C A-60 A-0 A-60 A-0 *

Machinery spaces of (6) * A-0 AT A-60 *

category A

Other machinery spaces 7) A0” | A0 A-0 *

Cargo pump-room 8) * A-60 *

Service spaces (highrisk) | (9) A-0" *

Open decks (10) -

Table 9.8 — Fire integrity of decks separating adjacent spaces

Space above —

Space below { () @ ®) 4) () (6) @) ®) 9) (10)

Control stations Q) A-0 A-0 A-0 A-0 A-0 A-60 A-0 - A-0 *

Corridors B) A0 * * A0 * A60 [ A0 - A0 *

Accommodation spaces| (3) A-60 A-0 * A-0 * A-60 A-0 - A-0 *

Stairways B) A0 A0 A0 * A0 [ A60 [ A0 - A0 *

Service spaces (low (5) A-15 A-0 A-0 A-0 * A-60 A-0 - A-0 *

risk)

Machinery spaces of (6) A60 | A60 | A60 | A60 [ A-60 * AB0E) A-0 A-60 *

category A

Other machinery spaces| (7) A-15 A-0 A-0 A-0 A-0 A-0 * A-0 A-0 *

Cargo pump-room (8) - - - - - A-0Y A-0 * - *

Service spaces (high ) A-60 A-0 A-0 A-0 A-0 A-60 A-0 - A-0" *

risk)

Open decks (10) * * * * * * * * *

Notes: To be applied to tables 9.7 and 9.8 as appropriate.

a) For clarification as to which applies, see paragraphs 2.3.2 and 2.3.4.

b) Where spaces are of the same numerical category and superscript "b" appears, a bulkhead or deck of the rating
shown in the tables is only required when the adjacent spaces are for a different purpose (e.g., in category (9)). A
galley next to a galley does not require a bulkhead but a galley next to a paint room requires an "A-0" bulkhead.

c) Bulkheads separating the wheelhouse, chartroom and radio room from each other may have a "B-0" rating.

d) Bulkheads and decks between cargo pump-rooms and machinery spaces of category A may be penetrated by
cargo pump shaft glands and similar gland penetrations, provided that gastight seals with efficient lubrication or
other means of ensuring the permanence of the gas seal are fitted in way of the bulkheads or deck.

e) Fire insulation need not be fitted in the machinery space in category (7) if, in the opinion of the Administration,

it has little or no fire risk.

25



Where an asterisk appears in the table, the division is required to be of steel or other equivalent material, but is
not required to be of "A" class standard. However, where a deck, except an open deck, is penetrated for the pas-
sage of electric cables, pipes and vent ducts, such penetrations shall be made tight to prevent the passage of
flame and smoke. Divisions between control stations (emergency generators) and open decks may have air in-
take openings without means for closure, unless a fixed gas fire-extinguishing system is fitted.

Penetrations in fire-resisting divisions and prevention of heat transmission

3.1

3.2

3.3

3.4

Where "A" class divisions are penetrated, such penetrations shall be tested in accordance with
the Fire Test Procedures Code, subject to the provisions of paragraph 4.1.1.6. In the case of
ventilation ducts, paragraphs 7.1.2 and 7.3.1 apply. However, where a pipe penetration is made
of steel or equivalent material having a thickness of 3 mm or greater and a length of not less
than 900 mm (preferably 450 mm on each side of the division), and there are no openings, test-
ing is not required. Such penetrations shall be suitably insulated by extension of the insulation at
the same level of the division.
Where "B" class divisions are penetrated for the passage of electric cables, pipes, trunks, ducts,
etc., or for the fitting of ventilation terminals, lighting fixtures and similar devices, arrange-
ments shall be made to ensure that the fire resistance is not impaired, subject to the provisions
of paragraph 7.3.2. Pipes other than steel or copper that penetrate "B" class divisions shall be
protected by either:
3.2.1 a fire-tested penetration device suitable for the fire resistance of the division pierced and
the type of pipe used; or
3.2.2 asteel sleeve, having a thickness of not less than 1.8 mm and a length of not less than 900
mm for pipe diameters of 150 mm or more and not less than 600 mm for pipe diameters
of less than 150 mm (preferably equally divided to each side of the division). The pipe
shall be connected to the ends of the sleeve by flanges or couplings; or the clearance be-
tween the sleeve and the pipe shall not exceed 2.5 mm; or any clearance between pipe and
sleeve shall be made tight by means of non-combustible or other suitable material.
Uninsulated metallic pipes penetrating "A" or "B" class divisions shall be of materials having a
melting temperature which exceeds 950°C for "A-0" and 850°C for "B-0" class divisions.
In approving structural fire protection details, the Administration shall have regard to the risk of
heat transmission at intersections and terminal points of required thermal barriers. The insula-
tion of a deck or bulkhead shall be carried past the penetration, intersection or terminal point for
a distance of at least 450 mm in the case of steel and aluminium structures. If a space is divided
with a deck or a bulkhead of "A" class standard having insulation of different values, the insu-
lation with the higher value shall continue on the deck or bulkhead with the insulation of the
lesser value for a distance of at least 450 mm.

Protection of openings in fire-resisting divisions

4.1

Openings in bulkheads and decks in passenger ships
4.1.1 Openings in "A" class divisions
4.1.1.1 Except for hatches between cargo, special category, store, and baggage spaces,
and between such spaces and the weather decks, openings shall be provided
with permanently attached means of closing which shall be at least as effective
for resisting fires as the divisions in which they are fitted.
4.1.1.2 The construction of doors and door frames in "A" class divisions, with the
means of securing them when closed, shall provide resistance to fire as well as
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4113

4114

to the passage of smoke and flame equivalent to that of the bulkheads in which

the doors are situated, this being determined in accordance with the Fire Test

Procedures Code. Doors approved without the sill being part of the frame,

which are installed on or after 1 July 2010, shall be installed such that the gap

under the door does not exceed 12 mm. A non-combustible sill shall be installed
under the door such that floor coverings do not extend beneath the closed door.

It shall be possible for each door to be opened and closed from each side of the

bulkhead by one person only.

Fire doors in main vertical zone bulkheads, galley boundaries and stairway

enclosures other than power-operated watertight doors and those which are

normally locked shall satisfy the following requirements:

4.1.1.4.1  the doors shall be self-closing and be capable of closing with an
angle of inclination of up to 3.5° opposing closure;

41142 the approximate time of closure for hinged fire doors shall be no
more than 40 s and no less than 10 s from the beginning of their
movement with the ship in upright position. The approximate uni-
form rate of closure for sliding doors shall be of no more than 0.2
m/s and no less than 0.1 m/s with the ship in upright position;

4.1.1.4.3 the doors shall be capable of remote release from the continuously
manned central control station, either simultaneously or in groups,
and shall be capable of release also individually from a position at
both sides of the door. Release switches shall have an on-off func-
tion to prevent automatic resetting of the system;

4.1.1.4.4  hold-back hooks not subject to central control station release are
prohibited;

41145 a door closed remotely from the central control station shall be
capable of being re-opened from both sides of the door by local
control. After such local opening, the door shall automatically
close again;

41.14.6 indication shall be provided at the fire door indicator panel in the
continuously manned central control station whether each door is
closed;

4.1.1.4.7  the release mechanism shall be so designed that the door will auto-
matically close in the event of disruption of the control system or
central power supply;

4.1.1.4.8 local power accumulators for power-operated doors shall be pro-
vided in the immediate vicinity of the doors to enable the doors to
be operated at least ten times (fully opened and closed) after dis-
ruption of the control system or central power supply using the lo-
cal controls;

4.1.1.49  disruption of the control system or central power supply at one
door shall not impair the safe functioning of the other doors;

4.1.1.4.10 remote-released sliding or power-operated doors shall be equipped
with an alarm that sounds at least 5 s but no more than 10 s, after
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4115

41.1.6

41.1.7

the door is released from the central control station and before the
door begins to move and continues sounding until the door is com-
pletely closed:;
4.1.1.4.11 a door designed to re-open upon contacting an object in its path
shall reopen not more than 1 m from the point of contact;
41.1.4.12 double-leaf doors equipped with a latch necessary for their fire in-
tegrity shall have a latch that is automatically activated by the
operation of the doors when released by the system;
4.1.1.4.13 doors giving direct access to special category spaces which are
power-operated and automatically closed need not be equipped
with the alarms and remote-release mechanisms required in para-
graphs 4.1.1.4.3 and 4.1.1.4.10;
4.1.1.4.14 the components of the local control system shall be accessible for
maintenance and adjusting;
4.1.1.4.15 power-operated doors shall be provided with a control system of an
approved type which shall be able to operate in case of fire and be
in accordance with the Fire Test Procedures Code. This system
shall satisfy the following requirements:
4.1.1.4.15.1  the control system shall be able to operate the door
at the temperature of at least 200°C for at least 60
min, served by the power supply;
4114152  the power supply for all other doors not subject to
fire shall not be impaired; and
4.1.1.4.153 at temperatures exceeding 200°C, the control
system shall be automatically isolated from the
power supply and shall be capable of keeping the
door closed up to at least 945°C.
In ships carrying not more than 36 passengers, where a space is protected by an
automatic sprinkler fire detection and fire alarm system complying with the
provisions of the Fire Safety Systems Code or fitted with a continuous "B" class
ceiling, openings in decks not forming steps in main vertical zones nor bound-
ing horizontal zones shall be closed reasonably tight and such decks shall meet
the "A" class integrity requirements in so far as is reasonable and practicable in
the opinion of the Administration.
The requirements for "A" class integrity of the outer boundaries of a ship shall
not apply to glass partitions, windows and sidescuttles, provided that there is no
requirement for such boundaries to have "A"™ class integrity in paragraph
4.1.3.3. The requirements for "A" class integrity of the outer boundaries of the
ship shall not apply to exterior doors, except for those in superstructures and
deckhouses facing life-saving appliances, embarkation and external assembly
station areas, external stairs and open decks used for escape routes. Stairway
enclosure doors need not meet this requirement.
Except for watertight doors, weathertight doors (semi-watertight doors), doors
leading to the open deck and doors which need to be reasonably gastight, all
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4118

4119

"A" class doors located in stairways, public spaces and main vertical zone bulk-
heads in escape routes shall be equipped with a self-closing hose port. The ma-
terial, construction and fire resistance of the hose port shall be equivalent to the
door into which it is fitted, and shall be a 150 mm square clear opening with the
door closed and shall be inset into the lower edge of the door, opposite the door
hinges or, in the case of sliding doors, nearest the opening.

Where it is necessary that a ventilation duct passes through a main vertical zone
division, a fail-safe automatic closing fire damper shall be fitted adjacent to the
division. The damper shall also be capable of being manually closed from each
side of the division. The operating position shall be readily accessible and be
marked in red light-reflecting colour. The duct between the division and the
damper shall be of steel or other equivalent material and, if necessary, insulated
to comply with the requirements of paragraph 3.1. The damper shall be fitted on
at least one side of the division with a visible indicator showing whether the
damper is in the open position.

It shall not be possible to keep doors to ro/ro spaces permanently secured in the
open position.

4.1.2 Openings in ""B* class divisions

4121

4122

4123

4124

Doors and door frames in "B" class divisions and means of securing them shall
provide a method of closure which shall have resistance to fire equivalent to
that of the divisions, this being determined in accordance with the Fire Test
Procedures Code except that ventilation openings may be permitted in the lower
portion of such doors. Where such opening is in or under a door, the total net
area of any such opening or openings shall not exceed 0.05 m?. Alternatively, a
non-combustible air balance duct routed between the cabin and the corridor, and
located below the sanitary unit, is permitted where the cross-sectional area of
the duct does not exceed 0.05m?. All ventilation openings shall be fitted with a
grill made of non-combustible material. Doors shall be non-combustible. Doors
approved without the sill being part of the frame, which are installed on or after
1 July 2010, shall be installed such that the gap under the door does not exceed
25 mm.
Cabin doors in "B" class divisions shall be of a self-closing type. Hold-back
hooks are not permitted.
The requirements for "B" class integrity of the outer boundaries of a ship shall
not apply to glass partitions, windows and sidescuttles. Similarly, the require-
ments for "B" class integrity shall not apply to exterior doors in superstructures
and deckhouses. For ships carrying not more than 36 passengers, the Admin-
istration may permit the use of combustible materials in doors separating cabins
from the individual interior sanitary spaces such as showers.
In ships carrying not more than 36 passengers, where an automatic sprinkler
system complying with the provisions of the Fire Safety Systems Code is fitted:
4.1.24.1 openings in decks not forming steps in main vertical zones nor
bounding horizontal zones shall be closed reasonably tight and
such decks shall meet the "B" class integrity requirements in so far
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as is reasonable and practicable in the opinion of the Administra-
tion; and

4.1.2.4.2  openings in corridor bulkheads of "B" class materials shall be pro-
tected in accordance with the provisions of paragraph 2.2.2.

4.1.3 Windows and sidescuttles

4.1.3.1 Windows and sidescuttles in bulkheads within accommodation and service
spaces and control stations other than those to which the provisions of para-
graphs 4.1.1.7 and 4.1.2.3 apply shall be so constructed as to preserve the inte-
grity requirements of the type of bulkheads in which they are fitted, this being
determined in accordance with the Fire Test Procedures Code.
4.1.3.2 Notwithstanding the requirements of tables 9.1 to 9.4, windows and sidescuttles
in bulkheads separating accommodation and service spaces and control stations
from weather shall be constructed with frames of steel or other suitable mate-
rial. The glass shall be retained by a metal glazing bead or angle.
4.1.3.3 Windows facing life-saving appliances, embarkation and assembly stations, ex-
ternal stairs and open decks used for escape routes, and windows situated below
liferaft and escape slide embarkation areas shall have fire integrity as required
in table 9.1 Where automatic dedicated sprinkler heads are provided for win-
dows, "A-0" windows may be accepted as equivalent. To be considered under
this paragraph, the sprinkler heads shall either be:
41.3.3.1 dedicated heads located above the windows, and installed in addi-
tion to the conventional ceiling sprinklers; or
4.1.3.3.2  conventional ceiling sprinkler heads arranged such that the window
is protected by an average application rate of at least 5 I/m? and the
additional window area is included in the calculation of the area of
coverage; or
4.1.3.3.3  water-mist nozzles that have been tested and approved in accord-
ance with the guidelines approved by the Administration.”
Windows located in the ship's side below the lifeboat embarkation
area shall have fire integrity at least equal to "A-0" class.

Doors in fire-resisting divisions in cargo ships
4.2.1 The fire resistance of doors shall be equivalent to that of the division in which they are

fitted, this being determined in accordance with the Fire Test Procedures Code. Doors and
door frames in "A" class divisions shall be constructed of steel. Doors in "B" class divi-
sions shall be non-combustible. Doors fitted in boundary bulkheads of machinery spaces
of category A shall be reasonably gastight and self-closing. In ships constructed accord-
ing to method IC, the Administration may permit the use of combustible materials in
doors separating cabins from individual interior sanitary accommodation such as showers.
Doors approved as “A” class without the sill being part of the frame, which are installed
on or after 1 July 2010, shall be installed such that the gap under the door does not exceed
12 mm and a non-combustible sill shall be installed under the door such that floor cover-
ings do not extend beneath the closed door. Doors approved as “B” class without the sill

20

Refer to the “Revised Guidelines for approval of sprinkler systems”, as amended, resolution A.800(19)).
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4.2.2

4.2.3

424

being part of the frame, which are installed on or after 1 July 2010, shall be installed such
that the gap under the door does not exceed 25 mm.

Doors required to be self-closing shall not be fitted with hold-back hooks. However, hold-
back arrangements fitted with remote release devices of the fail-safe type may be utilized.
In corridor bulkheads, ventilation openings may be permitted in and under the doors of
cabins and public spaces. Ventilation openings are also permitted in "B" class doors
leading to lavatories, offices, pantries, lockers and store-rooms. Except as permitted be-
low, the openings shall be provided only in the lower half of a door. Where such an
opening is in or under a door, the total net area of any such opening or openings shall not
exceed 0.05 m?. Alternatively, a non-combustible air balance duct routed between the
cabin and the corridor, and located below the sanitary unit, is permitted where the cross-
sectional area of the duct does not exceed 0.05 m? Ventilation openings, except those
under the door, shall be fitted with a grill made of non-combustible material.

Watertight doors need not be insulated.

5 Protection of openings in machinery spaces boundaries
Application

5.1

5.2

5.11

The provision of this paragraph shall apply to machinery spaces of category A and, where
the Administration considers it desirable, to other machinery spaces.

Protection of openings in machinery space boundaries

521

5.2.2

5.23

524

5.2.5

5.2.6

The number of skylights, doors, ventilators, openings in funnels to permit exhaust ventila-
tion and other openings to machinery spaces shall be reduced to a minimum consistent
with the needs of ventilation and the proper and safe working of the ship.

Skylights shall be of steel and shall not contain glass panels.

Means of control shall be provided for closing power-operated doors or actuating release
mechanisms on doors other than power-operated watertight doors. The controls shall be
located outside the space concerned, where they will not be cut off in the event of fire in
the space it serves.

In passenger ships, the means of control required in paragraph 5.2.3 shall be situated at
one control position or grouped in as few positions as possible, to the satisfaction of the
Administration. Such positions shall have safe access from the open deck.

In passenger ships, doors, other than power-operated watertight doors, shall be so ar-
ranged that positive closure is assured in case of fire in the space by power-operated
closing arrangements or by the provision of self-closing doors capable of closing against
an inclination of 3.5° opposing closure, and having a fail-safe hold-back arrangement,
provided with a remotely operated release device.

Windows shall not be fitted in machinery space boundaries. However, this does not pre-
clude the use of glass in control rooms within the machinery spaces.

6 Protection of cargo space boundaries

In passenger ships carrying more than 36 passengers, the boundary bulkheads and decks of spe-
cial category spaces shall be insulated to "A-60" class standard. However, where a category (5),
(9) or (10) space, as defined in paragraph 2.2.3, is on one side of the division, the standard may
be reduced to "A-0". Where fuel oil tanks are below a special category space, the integrity of the
deck between such spaces may be reduced to "A-"0" standard.

6.1

31



6.2 In passenger ships, indicators shall be provided on the navigation bridge which shall indicate
when any fire door leading to or from the special category spaces is closed.

6.3 In tankers, for the protection of cargo tanks carrying crude oil and petroleum products having a
flashpoint not exceeding 60°C, materials readily rendered ineffective by heat shall not be used
for valves, fittings, tank opening covers, cargo vent piping, and cargo piping so as to prevent the
spread of fire to the cargo.

Ventilation systems

(This paragraph applies to ships constructed on or after 1 January 2016).

7.1 General

711

7.1.2

Ventilation ducts, including single and double wall ducts, shall be of steel or equivalent

material, except flexible bellows of short length not exceeding 600 mm used for con-

necting fans to the ducting in air-conditioning rooms. Unless expressly provided other-

wise in paragraph 7.1.6, any other material used in the construction of ducts, including in-

sulation, shall also be non-combustible. However, short ducts, not generally exceeding 2

m in length and with a free cross-sectional area® not exceeding 0.02 m® need not be steel

or equivalent material, subject to the following conditions:

7.1.1.1 the ducts shall be made of non-combustible material, which may be faced
internally and externally with membranes having low flame-spread character-
istics and, in each case, a calorific value?® not exceeding 45 MJ/m? of their sur-
face area for the thickness used,;

7.1.1.2 the ducts are only used at the end of the ventilation device; and

7.1.1.3 the ducts are not situated less than 600 mm, measured along the duct, from an
opening inan "A" or "B" class division, including continuous "B" class ceiling.

The following arrangements shall be tested in accordance with the Fire Test Procedures

Code:

7.1.2.1 fire dampers, including their relevant means of operation, however, the testing
is not required for dampers located at the lower end of the duct in exhaust ducts
for galley ranges, which must be of steel and capable of stopping the draught in
the duct; and

7.1.2.2 duct penetrations through "A" class divisions. However, the test is not required
where steel sleeves are directly joined to ventilation ducts by means of riveted
or screwed flanges or by welding.

7.1.3 Fire dampers shall be easily accessible. Where they are placed behind ceilings or lin-

ings, these ceilings or linings shall be provided with an inspection hatch on which the
identification number of the fire damper is marked. The fire damper identification
number shall also be marked on any remote controls provided.

7.1.4 Ventilation ducts shall be provided with hatches for inspection and cleaning. The

hatches shall be located near the fire dampers.

21

22

The term “free cross-sectional area” means, even in the case of a pre-insulated duct, the area calculated on the
basis of the inner dimensions of the duct itself and not the insulation.

Refer to the recommendations published by the International Organization for Standardization, in particular
publication 1SO 1716:2002, Reaction to the fire tests for building products — Determination of the heat

combustion.
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7.1.5 The main inlets and outlets of ventilation systems shall be capable of being closed

from outside the spaces being ventilated. The means of closing shall be easily access-
ible as well as prominently and permanently marked and shall indicate the operating
position of the closing device.

7.1.6  Combustible gaskets in flanged ventilation duct connections are not permitted within

600 mm of openings in "A" or "B" class divisions and in ducts required to be of "A"
class construction.

7.1.7 Ventilation openings or air balance ducts between two enclosed spaces shall not be

provided except as permitted by paragraphs 4.1.2.1 and 4.2.3.

7.2 Arrangement of ducts

7.2.1

7.2.2

7.2.3

724

The ventilation systems for machinery spaces of category A, vehicle spaces, ro-ro spaces,
galleys, special category spaces and cargo spaces shall, in general, be separated from each
other and from the ventilation systems serving other spaces. However, the galley ventila-
tion systems on cargo ships of less than 4,000 gross tonnage and in passenger ships car-
rying not more than 36 passengers need not be completely separated from other ventila-
tion systems, but may be served by separate ducts from a ventilation unit serving other
spaces. In such a case, an automatic fire damper shall be fitted in the galley ventilation
duct near the ventilation unit.
Ducts provided for the ventilation of machinery spaces of category A, galleys, vehicle
spaces, ro-ro spaces or special category spaces shall not pass through accommodation
spaces, service spaces or control stations unless they comply with paragraph 7.2.4.
Ducts provided for the ventilation of accommodation spaces, service spaces or control
stations shall not pass through machinery spaces of category A, galleys, vehicle spaces,
ro-ro spaces or special category spaces unless they comply with paragraph 7.2.4.
As permitted by paragraphs 7.2.2 and 7.2.3 ducts shall be either:
7.2.4.1  constructed of steel having a thickness of at least 3 mm for ducts with a free
cross-sectional area of less than 0.075 m? at least 4 mm for ducts with a
free cross-sectional area of between 0.075 m? and 0.45 m?, and at least 5
mm for ducts with a free cross-sectional area of over 0.45 m%;
7.2.4.2  suitably supported and stiffened;
7.2.4.3 fitted with automatic fire dampers close to the boundaries penetrated; and
7.2.4.4  insulated to "A-60" class standard from the boundaries of the spaces they
serve to a point at least 5 m beyond each fire damper;
or
7.2.45  constructed of steel in accordance with paragraphs 7.2.4.1.1 and 7.2.4.1.2;
and
7.2.4.6  insulated to "A-60" class standard throughout the spaces they pass through,
except for ducts that pass through spaces of category (9) or (10) as defined
in paragraph 2.2.3.2.2.

7.2.5 For the purposes of paragraphs 7.2.4.1.4 and 7.2.4.2.2, ducts shall be insulated over

their entire cross-sectional external surface. Ducts that are outside but adjacent to the
specified space, and share one or more surfaces with it, shall be considered to pass
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through the specified space, and shall be insulated over the surface they share with the
space for a distance of 450 mm past the duct.”

7.2.6  Where it is necessary that a ventilation duct passes through a main vertical zone divi-
sion, an automatic fire damper shall be fitted adjacent to the division. The damper
shall also be capable of being manually closed from each side of the division. The
control location shall be readily accessible and be clearly and prominently marked.
The duct between the division and the damper shall be constructed of steel in accord-
ance with paragraphs 7.2.4.1.1 and 7.2.4.1.2 and insulated to at least the same fire in-
tegrity as the division penetrated. The damper shall be fitted on at least one side of the
division with a visible indicator showing the operating position of the damper.

7.2.6.1
7.3  Details of fire dampers and duct penetrations
7.3.1 Ducts passing through "A" class divisions shall meet the following requirements:
7.3.1.1  where a thin plated duct with a free cross-sectional area equal to, or less
than, 0.02 m? passes through "A" class divisions, the opening shall be fitted
with a steel sheet sleeve having a thickness of at least 3 mm and a length of
at least 200 mm, divided preferably into 100 mm on each side of a bulk-
head or, in the case of a deck, wholly laid on the lower side of the decks
penetrated,;
7.3.1.2 where ventilation ducts with a free cross-sectional area exceeding 0.02 m? , but
not more than 0.075 m?, pass through "A" class divisions, the opening shall be
lined with steel sheet sleeves. The ducts and sleeves shall have a thickness of at
least 3 mm and a length of at least 900 mm. When passing through bulkheads,
this length shall be divided preferably into 450 mm on each side of the bulk-
head. The ducts, or sleeves lining such ducts, shall be provided with fire insula-
tion. The insulation shall have at least the same fire integrity as the division
through which the duct passes; and
7.3.1.3 automatic fire dampers shall be fitted in all ducts with a free cross-sectional area
exceeding 0.075 m? that pass through "A" class divisions. Each damper shall be
fitted close to the division penetrated and the duct between the damper and the
division penetrated shall be constructed of steel in accordance with paragraphs
7.2.4.2.1 and 7.2.4.2.2. The fire damper shall operate automatically, but shall
also be capable of being closed manually from both sides of division. The
damper shall be provided with a visible indicator which shows the operating po-
sition of the damper. Fire dampers are not required, however, where ducts pass
through spaces surrounded by "A" class divisions, without serving those spaces,
provided those ducts have the same fire integrity as the divisions which they
penetrate. A duct of cross-sectional area exceeding 0.075 m* shall not be di-
vided into smaller ducts at the penetration of an "A" class division and then re-
combined into the original duct once through the division to avoid installing the
damper required by this provision.

2 Sketches of such arrangements are contained in the Unified Interpretations of SOLAS chapter 11-2

(MSC.1/Circ.1276).
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7.4

7.5

7.3.2

7.3.3

Ventilation ducts with a free cross-sectional area exceeding 0.02 m? passing through "B"
class bulkheads shall be lined with steel sheet sleeves of 900 mm in length, divided pre-
ferably into 450 mm on each side of the bulkheads unless the duct is of steel for this
length.

All fire dampers shall be capable of manual operation. The dampers shall have a direct
mechanical means of release or, alternatively, be closed by electrical, hydraulic, or pneu-
matic operation. All dampers shall be manually operable from both sides of the division.
Automatic fire dampers, including those capable of remote operation, shall have a failsafe
mechanism that will close the damper in a fire even upon loss of electrical power or
hydraulic or pneumatic pressure loss. Remotely operated fire dampers shall be capable of
being reopened manually at the damper.

Ventilation systems for passenger ships carrying more than 36 passengers

74.1

7.4.2

7.4.3

7.4.4

7.4.5

In addition to the requirements in sections 7.1, 7.2 and 7.3, the ventilation system of a
passenger ship carrying more than 36 passengers shall also meet the following additional
requirements.

In general, the ventilation fans shall be so arranged that the ducts reaching the various
spaces remain within a main vertical zone.

Stairway enclosures shall be served by an independent fan and duct system (exhaust and
supply) which shall not serve any other spaces in the ventilation systems.

A duct, irrespective of its cross-section, serving more than one 'tween-deck accommoda-
tion space, service space or control station, shall be fitted, near the penetration of each
deck of such spaces, with an automatic smoke damper that shall also be capable of being
closed manually from the protected deck above the damper. Where a fan serves more than
one 'tween-deck space through separate ducts within a main vertical zone, each dedicated
to a single 'tween-deck space, each duct shall be provided with a manually operated
smoke damper fitted close to the fan.

Vertical ducts shall, if necessary, be insulated as required by tables 9.1 and 9.2. Ducts
shall be insulated as required for decks between the space they serve and the space being
considered, as applicable.

Exhaust ducts from galley ranges
7.5.1 Requirements for passenger ships carrying more than 36 passengers

75.1.1 In addition to the requirements in sections 7.1, 7.2 and 7.3, exhaust ducts
from galley ranges shall be constructed in accordance with paragraphs
7.2.4.2.1 and 7.2.4.2.2 and insulated to "A-60" class standard throughout
the accommodation spaces, service spaces, or control stations they pass
through. They shall also be fitted with:

7.5.1.1.1  a grease trap readily removable for cleaning unless an alternative
approved grease removal system is fitted;

7.5.1.1.2  a fire damper located in the lower end of the duct at the junction
between the duct and the galley range hood which is automatically
and remotely operated and, in addition, a remotely operated fire
damper located in the upper end of the duct close to the outlet of
the duct;
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7.5.1.13
7.5.1.14

7.5.1.1.5

a fixed means for extinguishing a fire within the duct;*
remote-control arrangements for shutting off the exhaust fans and
supply fans, for operating the fire dampers mentioned in paragraph
7.5.1.1.2 and for operating the fire-extinguishing system, which
shall be placed in a position outside the galley close to the entrance
to the galley. Where a multi-branch system is installed, a remote
means located with the above controls shall be provided to close all
branches exhausting through the same main duct before an ex-
tinguishing medium is released into the system; and

suitably located hatches for inspection and cleaning, including one
provided close to the exhaust fan and one fitted in the lower end
where grease accumulates.

7.5.1.2 Exhaust ducts from ranges for cooking equipment installed on open decks shall
conform to paragraph 7.5.1.1, as applicable, when passing through accommo-
dation spaces or spaces containing combustible materials.

7.5.2 Requirements for cargo ships and passenger ships carrying not more than 36 pas-

sengers

7.5.2.1 When passing through accommodation spaces or spaces containing combustible
materials, the exhaust ducts from galley ranges shall be constructed in accord-
ance with paragraphs 7.2.4.1.1 and 7.2.4.1.2. Each exhaust duct shall be fitted

with:
75211
75.2.1.2

75213

75214

a grease trap readily removable for cleaning;

an automatically and remotely operated fire damper located in the
lower end of the duct at the junction between the duct and the gal-
ley range hood and, in addition, a remotely operated fire damper in
the upper end of the duct close to the outlet of the duct;
arrangements, operable from within the galley, for shutting off the
exhaust fans; and

fixed means for extinguishing a fire within the duct.?

7.6 Ventilation rooms serving machinery spaces of category A containing internal combustion

machinery

7.6.1 Where a ventilation room serves only such an adjacent machinery space and there is

7.6.2

24

25

no fire division between the ventilation room and the machinery space, the means for
closing the ventilation duct or ducts serving the machinery space shall be located out-
side of the ventilation room and machinery space.

Where a ventilation room serves such a machinery space as well as other spaces and is
separated from the machinery space by a "A-0" class division, including penetrations,

Refer to the recommendations published by the International Organization for Standardization, in particular
publication 1SO 15371:2009, Ships and marine technology — Fire-extinguishing systems for protection of galley

cooking equipment.

Refer to the recommendations published by the International Organization for Standardization, in particular
publication 1SO 15371:2009, Ships and marine technology — Fire-extinguishing systems for protection of galley

cooking equipment.
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7.7

the means for closing the ventilation duct or ducts for the machinery space can be lo-
cated in the ventilation room.
Ventilation systems for laundries in passenger ships carrying more than 36 passengers
Exhaust ducts from laundries and drying rooms of category (13) spaces shall as defined in para-
graph 2.2.3.2.2 shall be fitted with:
7.7.1 filters readily removable for cleaning purposes;
7.7.2 a fire damper located in the lower end of the duct which is automatically and remotely
operated;
7.7.3 remote-control arrangements for shutting off the exhaust fans and supply fans from
within the space and for operating the fire damper mentioned in paragraph 7.7.2; and
7.7.4 suitably located hatches for inspection and cleaning.

Regulation 10 - Fire fighting
Purpose

1

11

1.2

The purpose of this regulation is to suppress and swiftly extinguish a fire in the space of origin,

except for paragraph 1.2. For this purpose, the following functional requirements shall be met:

111 fixed fire-extinguishing systems shall be installed having due regard to the fire growth
potential of the protected spaces; and

112 fire-extinguishing appliances shall be readily available.

For open-top container holds® and on deck container stowage areas on ships designed to carry

containers on or above the weather deck, constructed on or after 1 January 2016, fire protection

arrangements shall be provided for the purpose of containing a fire in the space or area of origin

and cooling adjacent areas to prevent fire spread and structural damage.

Water supply systems
Ships shall be provided with fire pumps, fire mains, hydrants and hoses complying with the applicable
requirements of this regulation.

2.1

Fire mains and hydrants
2.1.1 General
Materials readily rendered ineffective by heat shall not be used for fire mains and hy-
drants unless adequately protected. The pipes and hydrants shall be so placed that the fire
hoses may be easily coupled to them. The arrangement of pipes and hydrants shall be
such as to avoid the possibility of freezing. Suitable drainage provisions shall be provided
for fire main piping. Isolation valves shall be installed for all open deck fire main
branches used for purposes other than fire fighting. In ships where deck cargo may be
carried, the positions of the hydrants shall be such that they are always readily accessible
and the pipes shall be arranged as far as practicable to avoid risk of damage by such
cargo.
2.1.2 Ready availability of water supply
The arrangements for the ready availability of water supply shall be:
2.1.2.1 in passenger ships:
2.1.2.1.1  of 1,000 gross tonnage and upwards such that at least one effective
jet of water is immediately available from any hydrant in an inte-

26

For a definition of this term, refer to the Interim guidelines for open-top containerships (MSC/Circ.608/Rev.1).
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2122

rior location and so as to ensure the continuation of the output of
water by the automatic starting of one required fire pump;

2.1.2.1.2  of less than 1,000 gross tonnage by automatic start of at least one
fire pump or by remote starting from the navigation bridge of at
least one fire pump. If the pump starts automatically or if the bot-
tom valve cannot be opened from where the pump is remotely
started, the bottom valve shall always be kept open; and

2.1.2.1.3  if fitted with periodically unattended machinery spaces in accord-
ance with regulation 11-1/54, the Administration shall determine
provisions for fixed water fire-extinguishing arrangements for such
spaces equivalent to those required for normally attended machin-
ery spaces;

in cargo ships:

2.1.2.2.1  to the satisfaction of the Administration; and

2.1.2.2.2  with a periodically unattended machinery space or when only one
person is required on watch, there shall be immediate water de-
livery from the fire main system at a suitable pressure, either by
remote starting of one of the main fire pumps with remote starting
from the navigation bridge and fire control station, if any, or per-
manent pressurization of the fire main system by one of the main
fire pumps, except that the Administration may waive this re-
quirement for cargo ships of less than 1,600 gross tonnage if the
fire pump starting arrangement in the machinery space is in an
easily accessible position.

2.1.3 Diameter of fire mains
The diameter of the fire main and water service pipes shall be sufficient for the effective
distribution of the maximum required discharge from two fire pumps operating simulta-
neously, except that in the case of cargo ships, other than those included in paragraph
7.3.2, the diameter need only be sufficient for the discharge of 140 m/h.

2.1.4 Isolating valves and relief valves

2141

Isolating valves to separate the section of the fire main within the machinery
space containing the main fire pump or pumps from the rest of the fire main
shall be fitted in an easily accessible and tenable position outside the machinery
spaces. The fire main shall be so arranged that when the isolating valves are
shut all the hydrants on the ship, except those in the machinery space referred to
above, can be supplied with water by another fire pump or an emergency fire
pump. The emergency fire pump, its seawater inlet, and suction and delivery
pipes and isolating valves shall be located outside the machinery space. If this
arrangement cannot be made, the sea-chest may be fitted in the machinery space
if the valve is remotely controlled from a position in the same compartment as
the emergency fire pump and the suction pipe is as short as practicable. Short
lengths of suction or discharge piping may penetrate the machinery space, pro-
vided they are enclosed in a substantial steel casing or are insulated to "A-60"
class standards. The pipes shall have substantial wall thickness, but in no case
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2.1.4.2

2.14.3

2144

less than 11 mm, and shall be welded except for the flanged connection to the
sea inlet valve.

A valve shall be fitted to serve each fire hydrant so that any fire hose may be re-
moved while the fire pumps are in operation.

Relief valves shall be provided in conjunction with fire pumps if the pumps are
capable of developing a pressure exceeding the design pressure of the water
service pipes, hydrants and hoses. These valves shall be so placed and adjusted
as to prevent excessive pressure in any part of the fire main system.

In tankers, isolation valves shall be fitted in the fire main at the poop front in a
protected position and on the tank deck at intervals of not more than 40 m to
preserve the integrity of the fire main system in case of fire or explosion.

2.1.5 Number and position of hydrants

2151

2152

The number and position of hydrants shall be such that at least two jets of water

not emanating from the same hydrant, one of which shall be from a single

length of hose, may reach any part of the ship normally accessible to the pas-

sengers or crew while the ship is being navigated and any part of any cargo

space when empty, any ro-ro space or any vehicle space, in which latter case the

two jets shall reach any part of the space, each from a single length of hose.

Furthermore, such hydrants shall be positioned near the accesses to the pro-

tected spaces.

In addition to the requirements in paragraph 2.1.5.1, passenger ships shall com-

ply with the following:

2.1.5.2.1 in the accommodation, service and machinery spaces, the humber
and position of hydrants shall be such that the requirements of par-
agraph 2.1.5.1 may be complied with when all watertight doors and
all doors in main vertical zone bulkheads are closed; and

2.1.5.2.2  where access is provided to a machinery space of category A at a
low level from an adjacent shaft tunnel, two hydrants shall be pro-
vided external to, but near the entrance to, that machinery space.
Where such access is provided from other spaces, in one of those
spaces two hydrants shall be provided near the entrance to the
machinery space of category A. Such provision need not be made
where the tunnel or adjacent spaces are not part of the escape route.

2.1.6 Pressure at hydrants
With the two pumps simultaneously delivering water through the nozzles specified in
paragraph 2.3.3, with the quantity of water as specified in paragraph 2.1.3, through any
adjacent hydrants, the following minimum pressures shall be maintained at all hydrants:
.1 for passenger ships:
4,000 gross tonnage and upwards 0.40 N/mm?
less than 4,000 gross tonnage 0.30 N/mm?
.2 for cargo ships:
6,000 gross tonnage and upwards 0.27 /mm?
less than 6,000 gross tonnage 0.25 /mm?
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2.2

.3 the maximum pressure at any hydrant shall not exceed that at which the effective con-
trol of a fire hose can be demonstrated.
2.1.7 International shore connection
2.1.7.1 Ships of 500 gross tonnage and upwards shall be provided with at least one
international shore connection complying with the Fire Safety Systems Code.
2.1.7.2 Facilities shall be available enabling such a connection to be used on either side
of the ship.
Fire pumps
2.2.1 Pumps accepted as fire pumps
Sanitary, ballast, bilge or general service pumps may be accepted as fire pumps, provided
that they are not normally used for pumping oil and that if they are subject to occasional
duty for the transfer or pumping of oil fuel, suitable change-over arrangements are fitted.
2.2.2 Number of fire pumps
Ships shall be provided with independently driven fire pumps as follows:
.1 in passenger ships of:
4,000 gross tonnage and upwards at least three
less than 4,000 gross tonnage at least two
.2 in cargo ships of:
1,000 gross tonnage and upwards at least two
less than 1,000 gross tonnage but above 150at least two power
driven pumps, one
of which shall be independently driven
2.2.3 Arrangement of fire pumps and fire mains
2.2.3.1 Fire pumps
The arrangement of sea connections, fire pumps and their sources of power
shall be as to ensure that:
2.2.3.1.1  in passenger ships of 1,000 gross tonnage and upwards, in the event
of a fire in any one compartment, all the fire pumps will not be put
out of action; and
2.2.3.1.2  in passenger ships of less than 1,000 gross tonnage and in cargo
ships of more than 150 gross tonnage, if a fire in any one com-
partment could put all the pumps out of action, there shall be an
alternative means consisting of an emergency fire pump complying
with the provisions of the Fire Safety Systems Code with its source
of power and sea connection located outside the space where the
main fire pumps or their sources of power are located.
2.2.3.2 Requirements for the space containing the emergency fire pump
2.2.3.2.1  Location of the space
The space containing the fire pump shall not be contiguous to the
boundaries of machinery spaces of category A or those spaces
containing main fire pumps. Where this is not practicable, the
common bulkhead between the two spaces shall be insulated to a
standard of structural fire protection equivalent to that required for
a control station in regulation 9.2.3.3.
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2.2.33

2.2.3.2.2  Access to the emergency fire pump
No direct access shall be permitted between the machinery space
and the space containing the emergency fire pump and its source of
power. When this is impracticable, the Administration may accept
an arrangement where the access is by means of an airlock with the
door of the machinery space being of "A-60" class standard and the
other door being at least steel, both reasonably gastight, self-clos-
ing and without any hold-back arrangements. Alternatively, the ac-
cess may be through a watertight door capable of being operated
from a space remote from the machinery space and the space con-
taining the emergency fire pump and unlikely to be cut off in the
event of fire in those spaces. In such cases, a second means of ac-
cess to the space containing the emergency fire pump and its
source of power shall be provided.

2.2.3.2.3  Ventilation of the emergency fire pump space
Ventilation arrangements to the space containing the independent
source of power for the emergency fire pump shall be such as to
preclude, as far as practicable, the possibility of smoke from a
machinery space fire entering or being drawn into that space.

Additional pumps for cargo ships

In addition, in cargo ships where other pumps, such as general service, bilge

and ballast, etc., are fitted in a machinery space, arrangements shall be made to

ensure that at least one of these pumps, having the capacity and pressure re-

quired by paragraphs 2.1.6.2 and 2.2.4.2, is capable of providing water to the

fire main.

2.2.4 Capacity of fire pumps

2241

2242

Total capacity of required fire pumps

The required fire pumps shall be capable of delivering for fire-fighting purposes

a quantity of water, at the pressure specified in paragraph 2.1.6, as follows:

2.2.4.1.1  pumps in passenger ships: the quantity of water is not less than two
thirds of the quantity required to be dealt with by the bilge pumps
when employed for bilge pumping; and

2.2.4.1.2  pumps in cargo ships, other than any emergency pump: the quan-
tity of water is not less than four thirds of the quantity required
under regulation 11-1/35-1 to be dealt with by each of the inde-
pendent bilge pumps in a passenger ship of the same dimension
when employed in bilge pumping, provided that in no cargo ship,
other than those included in paragraph 7.3.2, need the total re-
quired capacity of the fire pumps exceed 180 m*/h.

Capacity of each fire pump

Each of the required fire pumps (other than any emergency pump required in

paragraph 2.2.3.1.2 for cargo ships) shall have a capacity not less than 80% of

the total required capacity divided by the minimum number of required fire

pumps, but in any case not less than 25 m*h, and each such pump shall in any
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event be capable of delivering at least the two required jets of water. These fire
pumps shall be capable of supplying the fire main system under the required
conditions. Where more pumps than the minimum of required pumps are in-
stalled, such additional pumps shall have a capacity of at least 25 m*h and shall
be capable of delivering at least the two jets of water required in paragraph
2.15.1.

2.3  Fire hoses and nozzles

231

2.3.2

General specifications
Fire hoses shall be of non-perishable material approved by the Administration and shall
be sufficient in length to project a jet of water to any of the spaces in which they may be
required to be used. Each hose shall be provided with a nozzle and the necessary coup-
lings. Hoses specified in this chapter as "fire hoses™ shall, together with any necessary
fittings and tools, be kept ready for use in conspicuous positions near the water service
hydrants or connections. Additionally, in interior locations in passenger ships carrying
more than 36 passengers, fire hoses shall be connected to the hydrants at all times. Fire
hoses shall have a length of at least 10 m, but not more than:
.1 15 m in machinery spaces;
.2 20 m in other spaces and open decks; and
.3 25 m for open decks on ships with a maximum breadth in excess of 30 m.
2.3.1.1 Unless one hose and nozzle is provided for each hydrant in the ship, there shall
be complete interchangeability of hose couplings and nozzles.
Number and diameter of fire hoses
2.3.2.1 Ships shall be provided with fire hoses, the number and diameter of which shall
be to the satisfaction of the Administration.
2.3.2.2 In passenger ships, there shall be at least one fire hose for each of the hydrants
required by paragraph 2.1.5 and these hoses shall be used only for the purposes
of extinguishing fires or testing the fire-extinguishing apparatus at fire drills and
surveys.
2.3.2.2.1  In cargo ships:
2.3.2.2.1.1 of 1,000 gross tonnage and upwards, the number of
fire hoses to be provided shall be one for each 30 m
length of the ship and one spare, but in no case less
than five in all. This number does not include any
hoses required in any engine room or boiler room. The
Administration may increase the number of hoses re-
quired so as to ensure that hoses in sufficient number
are available and accessible at all times, having regard
to the type of ship and the nature of trade in which the
ship is employed. Ships carrying dangerous goods in
accordance with regulation 19 shall be provided with
three hoses and nozzles, in addition to those required
above; and
2.3.2.2.1.2 of less than 1,000 gross tonnage but of more than 150
gross tonnage, the number of fire hoses to be provided
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3

2.3.3

shall be calculated in accordance with the provisions
of paragraph 2.3.2.3.1. However, the number of hoses
shall in no case be less than three.
Size and types of nozzles
2.3.3.1 For the purposes of this chapter, standard nozzle sizes shall be 12 mm, 16 mm
and 19 mm or as near thereto as possible. Larger diameter nozzles may be per-
mitted at the discretion of the Administration.
2.3.3.2 For accommodation and service spaces, a nozzle size greater than 12 mm need
not be used.
2.3.3.3 For machinery spaces and exterior locations, the nozzle size shall be such as to
obtain the maximum discharge possible from two jets at the pressure mentioned
in paragraph 2.1.6 from the smallest pump, provided that a nozzle size greater
than 19 mm need not be used.
2.3.3.4 Nozzles shall be of an approved dual-purpose type (i.e. spray/jet type)
incorporating a shutoff.

Portable fire extinguishers?’

Type and design

Portable fire extinguishers shall comply with the requirements of the Fire Safety Systems Code
and be subjected to inspections in pursuance of the provisions of annex N(3) to this chapter.
Arrangement of fire extinguishers

3.1

3.2

3.3

321

3.2.2

3.2.3

3.2.4

Accommodation spaces, service spaces and control stations shall be provided with port-
able fire extinguishers of appropriate types and in sufficient number to the satisfaction of
the Administration. Ships of 1,000 gross tonnage and upwards shall carry at least five
portable fire extinguishers.

One of the portable fire extinguishers intended for use in any space shall be stowed near
the entrance to that space.

Carbon dioxide fire extinguishers shall not be placed in accommodation spaces. In control
stations and other spaces containing electrical or electronic equipment or appliances
necessary for the safety of the ship, fire extinguishers shall be provided whose ex-
tinguishing media are neither electrically conductive nor harmful to the equipment and
appliances.

Fire extinguishers shall be situated ready for use at easily visible places, which can be
reached quickly and easily at any time in the event of a fire, and in such a way that their
serviceability is not impaired by the weather, vibration or other external factors. Portable
fire extinguishers shall be provided with devices which indicate whether they have been
used.

Spare charges

331

Spare charges shall be provided for 100% of the first ten extinguishers and 50% of the re-
maining fire extinguishers capable of being recharged on board. Not more than sixty total
spare charges are required. Instructions for recharging shall be carried on board.

27

Refer to “Improved Guidelines for marine portable fire-extinguishers”, resolution A.951(23), and “Unified
Interpretation of SOLAS, chapter 11-2, on the number and arrangement of portable fire-extinguishers on board
ships” (MSC.1/Circ.1275).
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3.3.2 For fire extinguishers which cannot be recharged on board, additional portable fire ex-
tinguishers of the same quantity, type, capacity and number as determined in paragraph
3.3.1 above shall be provided in lieu of spare charges.

4 Fixed fire-extinguishing systems

4.1

4.2

4.3

Types of fixed fire-extinguishing systems

4.1.1 A fixed fire-extinguishing system required by paragraph 5 below may be any of the
following systems:

4.1.1.1  a fixed gas fire-extinguishing system complying with the provisions of the
Fire Safety Systems Code. CO2 fire-extinguishing systems shall, further-
more, meet the provisions of annex N(1) of this chapter, and furthermore,
fire-extinguishing systems using mixed atmospheric gases in machinery
spaces in ships shall meet the provisions of the order on the installation
and testing of fire-extinguishing systems using mixed atmospheric gases in
machinery spaces in ships issued by the Danish Maritime Authority;

4.1.1.2  a fixed high-expansion foam fire extinguishing system complying with the
provisions of the Fire Safety Systems Code; and

4.1.1.3 a fixed pressure water-spraying fire-extinguishing system complying with
the provisions of the Fire Safety Systems Code.

4.1.2 Where a fixed fire-extinguishing system not required by this chapter is installed, it shall
meet the requirements of the relevant regulations of this chapter and the Fire Safety
Systems Code.

4.1.3 Fire-extinguishing systems using Halon 1211, 1301, and 2402 and perfluorocarbons shall
be prohibited.

4.1.4 In general, the Administration shall not permit the use of steam as a fire-extinguishing
medium in fixed fire-extinguishing systems. Where the use of steam is permitted by the
Administration, it shall be used only in restricted areas as an addition to the required fire-
extinguishing system and shall comply with the requirements of the Fire Safety System
Code.

4.1.5 By the first scheduled dry-docking after 1 January 2010, fixed carbon dioxide fire-ex-
tinguishing systems for the protection of machinery spaces and cargo pump-rooms on
ships constructed before 1 July 2002 shall comply with the provisions of paragraph 2.2.2
of chapter 5 of the Fire Safety Systems Code.

Closing appliances for fixed gas fire-extinguishing systems

Where a fixed gas fire-extinguishing system is used, openings which may admit air to, or allow

gas to escape from, a protected space shall be capable of being closed from outside the protected

space.

Storage rooms of fire-extinguishing medium

When the fire-extinguishing medium is stored outside a protected space, it shall be stored in a

room which is located behind the forward collision bulkhead, and is used for no other purposes.

Any entrance to such a storage room shall preferably be from the open deck and shall be inde-

pendent of the protected space. If the storage space is located below deck, it shall be located no

more than one deck below the open deck and shall be directly accessible by a stairway or ladder
from the open deck. Spaces which are located below deck or spaces where access from the open
deck is not provided shall be fitted with a mechanical ventilation system designed to take ex-
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haust air from the bottom of the space and shall be sized to provide at least 6 air changes per
hour. Access doors shall open outwards, and bulkheads and decks, including doors and other
means of closing any opening therein, which form the boundaries between such rooms and ad-
jacent enclosed spaces shall be gastight. For the purpose of the application of tables 9.1 to 9.8,
such storage rooms shall be treated as fire control stations.
4.4  Water pumps for other fire-extinguishing systems
Pumps, other than those serving the fire main, required for the provision of water for fire-ex-
tinguishing systems required by this chapter, their sources of power and their controls shall be
installed outside the space or spaces protected by such systems and shall be so arranged that a
fire in the space or spaces protected will not put any such system out of action.
5 Fire-extinguishing arrangements in machinery spaces
5.1 Machinery spaces containing oil-fired boilers or oil fuel units
5.1.1 Fixed fire-extinguishing systems
Machinery spaces of category A containing oil-fired boilers or oil fuel units shall be pro-
vided with any one of the fixed fire-extinguishing systems in paragraph 4.1. In each case,
if the engine-room and boiler room are not entirely separate, or if fuel oil can drain from
the boiler room into the engine-room, the combined engine and boiler rooms shall be con-
sidered as one compartment.
Additional fire-extinguishing arrangements

5.1.2

5121

5122

5.1.2.3

There shall be in each boiler room or at an entrance outside of the boiler room
at least one portable foam applicator unit complying with the provisions of the
Fire Safety Systems Code.

There shall be at least two portable foam extinguishers or equivalent in each fir-
ing space in each boiler room and in each space in which a part of the oil fuel
installation is situated. There shall be not less than one approved foam-type ex-
tinguisher of at least 135 | capacity or equivalent in each boiler room. These ex-
tinguishers shall be provided with hoses on reels suitable for reaching any part
of the boiler room. In the case of domestic boilers of less than 175 kW an ap-
proved foam-type extinguisher of at least 135 | capacity is not required.

In each firing space there shall be a receptacle containing at least 0.1 m® sand,
sawdust impregnated with soda, or other approved dry material, along with a
suitable shovel for spreading the material. An approved portable extinguisher
may be substituted as an alternative.

5.2 Machinery spaces of category A containing internal combustion machinery
5.2.1 Fixed fire-extinguishing systems
Machinery spaces of category A containing internal combustion machinery shall be pro-
vided with one of the fixed fire-extinguishing systems in paragraph 4.1.
5.2.2 Additional fire-extinguishing arrangements®®

5221

5.2.2.2

There shall be at least one portable foam applicator unit complying with the
provisions of the Fire Safety Systems Code.

There shall be in each such space approved foam-type fire extinguishers, each
of at least 45 | capacity or equivalent, sufficient in number to enable foam or its

28

Refer to “Unified interpretation of SOLAS chapter I1-2 on the number and arrangement of portable fire-

extinguishers on board ships (MSC.1/Circ.1275).
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5.3

5.4

5.5

5.6

equivalent to be directed onto any part of the fuel and lubricating oil pressure
systems, gearing and other fire hazards. In addition, there shall be provided a
sufficient number of portable foam extinguishers or equivalent which shall be
so located that no point in the space is more than 10 m walking distance from an
extinguisher and that there are at least two such extinguishers in each such
space. For smaller spaces of cargo ships the Administration may consider re-
laxing this requirement.
Machinery spaces containing steam turbines or enclosed steam engines
5.3.1 Fixed fire-extinguishing systems
In spaces containing steam turbines or enclosed steam engines used for main propulsion
or other purposes having in the aggregate a total output of not less than 375 kW, one of
the fire-extinguishing systems specified in paragraph 4.1 shall be provided if such spaces
are periodically unattended.
5.3.2 Additional fire-extinguishing arrangements
5.3.2.1 There shall be approved foam fire extinguishers, each of at least 45 | capacity or
equivalent, sufficient in number to enable foam or its equivalent to be directed
on to any part of the pressure lubrication system, on to any part of the casings
enclosing pressure-lubricated parts of the turbines, engines or associated gear-
ing, and any other fire hazards. However, such extinguishers shall not be re-
quired if protection, at least equivalent to that required by this subparagraph, is
provided in such spaces by a fixed fire-extinguishing system fitted in compli-
ance with paragraph 4.1.
5.3.2.2 There shall be a sufficient number of portable foam extinguishers® or equiva-
lent which shall be so located that no point in the space is more than 10 m
walking distance from an extinguisher and that there are at least two such ex-
tinguishers in each such space, except that such extinguishers shall not be re-
quired in addition to any provided in compliance with paragraph 5.1.2.2.
Other machinery spaces
Where, in the opinion of the Administration, a fire hazard exists in any machinery space for
which no specific provisions for fire-extinguishing appliances are prescribed in paragraphs 5.1,
5.2 and 5.3, there shall be provided in, or adjacent to, that space such a number of approved
portable fire extinguishers or other means of fire extinction as the Administration may deem
sufficient.
Additional requirements for passenger ships
In passenger ships carrying more than 36 passengers, each machinery space of category A shall
be provided with at least two suitable water fog applicators.®
Fixed local application fire-extinguishing systems
5.6.1 Paragraph 5.6 shall apply to passenger ships of 500 gross tonnage and above and cargo
ships of 2,000 gross tonnage and above.

29
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Refer to “Unified interpretation of SOLAS chapter I1-2 on the number and arrangement of portable fire-
extinguishers on board ships (MSC.1/Circ.1275).

A water fog applicator might consist of a metal L-shaped pipe, the long limb being about 2 m in length, capable
of being fitted to a fire hose, and the short limb being about 250 mm in length, fitted with a fixed water fog
nozzle or capable of being fitted with a water spray nozzle.
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5.6.2

5.6.3

5.6.4

Machinery spaces of category A above 500 m® in volume shall, in addition to the fixed

fire-extinguishing system required in paragraph 5.1.1, be protected by an approved type

of fixed water-based or equivalent local application fire-extinguishing system, based on

the guidelines developed by the Organization.® In the case of periodically unattended

machinery spaces, the fire-extinguishing system shall have both automatic and manual

release capabilities. In the case of continuously manned machinery spaces, the fire-ex-

tinguishing system is only required to have a manual release capability.

Fixed local application fire-extinguishing systems are to protect areas such as the follow-

ing without the necessity of engine shutdown, personnel evacuation, or sealing of the

spaces:

5.6.3.1 the fire hazard portions of internal combustion machinery or, for ships con-
structed before 1 July 2014, the fire hazard portions of internal combustion
machinery used for the ship's main propulsion and power generation;

5.6.3.2 boiler fronts;

5.6.3.3 the fire hazard portions of incinerators; and

5.6.3.4 purifiers for heated fuel oil.

Activation of any local application system shall give a visual and distinct audible alarm in

the protected space and at continuously manned stations. The alarm shall indicate the

specific system activated. The system alarm requirements described within this paragraph

are in addition to, and not a substitute for, the detection and fire alarm system required

elsewhere in this chapter.

Fire-extinguishing arrangements in control stations, accommodation and service spaces
6.1 Sprinkler systems in passenger ships

6.1.1

6.1.2

6.1.3

Passenger ships carrying more than 36 passengers shall be equipped with an automatic
sprinkler, fire detection and fire alarm system of an approved type complying with the re-
quirements of the Fire Safety Systems Code in all control stations, accommodation and
service spaces, including corridors and stairways. Alternatively, control stations, where
water may cause damage to essential equipment, may be fitted with an approved fixed
fire-extinguishing system of another type. Spaces having little or no fire risk such as
voids, public toilets, carbon dioxide rooms and similar spaces need not be fitted with an
automatic sprinkler system.

In passenger ships carrying not more than 36 passengers, when a fixed smoke detection
and fire alarm system complying with the provisions of the Fire Safety Systems Code is
provided only in corridors, stairways and escape routes within accommodation spaces, an
automatic sprinkler system shall be installed in accordance with regulation 7.5.3.2.

A fixed pressure water-spraying fire-extinguishing system complying with the provisions
of the Fire Safety System Code shall be installed on cabin balconies of ships to which
regulation 5.3.4 applies, where furniture and furnishings on such balconies are not in as
defined in regulations 3.40.1, 3.40.2, 3.40.3, 3.40.6 and 3.40.7.

6.2 Sprinkler systems for cargo ships

31

Refer to the “Revised Guidelines for the approval of fixed water-based local application fire-fighting systems for
use in category A machinery spaces” (MSC.1/Circ.913) (MSC.1/Circ.1387), "Unified interpretations of the
Guidelines for the approval of fixed water-based local application fire-fighting sysems (MSC.1/Circ.913)
(MSC.1/Circ.1082) and "Unified interpretatio of SOLAS chapter 11-2 (MSC.1/Circ.1276).
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6.3

6.4

In cargo ships in which method 11C specified in regulation 9.2.3.1.1.2 is adopted, an automatic
sprinkler, fire detection and fire alarm system shall be fitted in accordance with the require-
ments in regulation 7.5.3.2.
Spaces containing flammable liquid
6.3.1 Paint lockers shall be protected by:
6.3.1.1 a carbon dioxide system, designed to give a minimum volume of free gas equal
to 40% of the gross volume of the protected space;

6.3.1.2 adry powder system, designed for at least 0.5 kg powder/m?;

6.3.1.3 a water spraying or sprinkler system, designed for 5 I/m” min. Water spraying
systems may be connected to the fire main of the ship; or

6.3.1.4 a system providing equivalent protection, as determined by the Administration.
In all cases, the system shall be operable from outside the protected space.

6.3.2 Flammable liquid lockers shall be protected by an appropriate fire-extinguishing arrange-
ment approved by the Administration.

6.3.3 For lockers of a deck area of less than 4 m? which do not give access to accommodation
spaces, a portable carbon dioxide fire extinguisher sized to provide a minimum volume of
free gas equal to 40% of the gross volume of the space may be accepted in lieu of a fixed
system. A discharge port shall be arranged in the locker to allow the discharge of the ex-
tinguisher without having to enter into the protected space. The required portable fire ex-
tinguisher shall be stowed adjacent to the port. Alternatively, a port or hose connection
may be provided to facilitate the use of fire main water.

Deep-fat cooking equipment

Deep-fat cooking equipment installed in enclosed spaces or on open decks shall be fitted with

the following:

6.4.1 an automatic or manual fire-extinguishing system tested to an international standard
acceptable to the Organization;*

6.4.2 a primary and backup thermostat with an alarm to alert the operator in the event of failure
of either thermostat;

6.4.3 arrangements for automatically shutting off the electrical power upon activation of the
fire-extinguishing system;

6.4.4 an alarm for indicating operation of the fire-extinguishing system in the galley where the
equipment is installed; and

6.4.5 controls for manual operation of the fire-extinguishing system which are clearly labelled
for ready use by the crew.

Fire-extinguishing arrangements in cargo spaces

7.1

Fixed gas fire-extinguishing systems for general cargo

7.1.1 Except as provided for in paragraph 7.2, the cargo spaces of passenger ships of 1,000
gross tonnage and upwards shall be protected by a fixed carbon dioxide or inert gas fire-
extinguishing system complying with the provisions of the Fire Safety Systems Code or
by a fixed high-expansion foam fire-extinguishing system which gives equivalent pro-
tection.

32

Refer to the recommendations by the International Organization for Standardization, in particular publication
ISO 15371:2009, “Fire-extinguishing systems for protection of galley deep-fat cooking equipment”.
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7.2

7.3

7.1.2 Where it is shown to the satisfaction of the Administration that a passenger ship is en-
gaged on voyages of such short duration that it would be unreasonable to apply the re-
quirements of paragraph 7.1.1 and also in ships of less than 1,000 gross tonnage, the ar-
rangements in cargo spaces shall be to the satisfaction of the Administration, provided
that the ship is fitted with steel hatch covers and effective means of closing all ventilators
and other openings leading to the cargo spaces.

7.1.3 Except for ro-ro and vehicle spaces, cargo spaces on cargo ships of 2,000 gross tonnage
and upwards shall be protected by a fixed carbon dioxide or inert gas fire-extinguishing
system complying with the provisions of the Fire Safety Systems Code, or by a fire-ex-
tinguishing system which gives equivalent protection.

7.1.4 The Administration may exempt from the requirements of paragraphs 1.1 and 1.2 cargo
spaces of any cargo ship if constructed, and solely intended, for the carriage of ore, coal,
grain, unseasoned timber, non-combustible cargoes or cargoes which, in the opinion of
the Administration, constitute a low fire risk.*® Such exemptions may be granted only if
the ship is fitted with steel hatch covers and effective means of closing all ventilators and
other openings leading to the cargo spaces. When such exemptions are granted, the Ad-
ministration shall issue an Exemption Certificate, irrespective of the date of construction
of the ship concerned, in accordance with regulation 1/12(a)(vii), and shall ensure that the
list of cargoes the ship is permitted to carry is attached to the Exemption Certificate.

Fixed gas fire-extinguishing systems for dangerous goods

A ship engaged in the carriage of dangerous goods in any cargo spaces shall be provided with a

fixed carbon dioxide or inert gas fire-extinguishing system complying with the provisions of the

Fire Safety Systems Code or with a fire-extinguishing system which, in the opinion of the Ad-

ministration, gives equivalent protection for the cargoes carried.

Firefighting for ships constructed on or after 1 January 2016 designed to carry containers

on or above the weather deck

7.3.1 Ships shall carry, in addition to the equipment and arrangements required by para-
graphs 1 and 2, at least one water mist lance.
7.3.1.1  The water mist lance shall consist of a tube with a piercing nozzle which is

capable of penetrating a container wall and producing water mist inside a
confined space (container, etc.) when connected to the fire main.

7.3.2 Ships designed to carry five or more tiers of containers on or above the weather deck
shall carry, in addition to the requirements of paragraph 7.3.1, mobile water monitors®
as follows:

1) ships with breadth less than 30 m: at least two mobile water monitors; or
2) ships with breadth of 30 m or more: at least four mobile water monitors.

33

34

Refer to the IMSBC Code (resolution MSC.268(85)), as amended, appendix 1, entry for coal, and to the "Lists of
solid bulk cargoes for which a fixed ga fire-extinguishing system may be exempted or for which a fixed gas fire-
extinguishing system is ineffective” (MSC.1/Circ.1395/Rev.1).

Refer to the "Guidelines for the design, performance, testing and approval of mobile water monitors used for the
protection of on-deck cargo areas of ships designed and constructed to carry five or more tiers of containers on
or above the weather deck™ (MSC.1/Circ.1472).
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9

7.3.2.1  The mobile water monitors, all necessary hoses, fitting and required fixing
hardware shall be kept ready for use in a location outside the cargo space
area not likely to be cut off in the event of a fire in the cargo spaces.

7.3.2.2 A sufficient number of fire hydrants shall be provided such that:

1) all provided mobile water monitors can be operated simultaneously
for creating effective water barriers forward and aft of each container
bay;

2) the two jets of water required by paragraph 2.1.5.1 can be supplied at
the pressure required by paragraph 2.1.6; and

3) each of the required mobile water monitors can be supplied by sepa-
rate hydrants at the pressure necessary to reach the top tier of con-
tainers on deck.

7.3.2.3  The mobile water monitors can be supplied by the fire main, provided the
capacity of fire pumps and fire mains diameter are adequate to simul-
taneously operate the mobile water monitors and two jets of water from fire
hoses at the required pressure values. If carrying dangerous goods, the ca-
pacity of fire pumps and fire main diameter shall also comply with regula-
tion 19.3.1.5, as far as applicable to on-deck cargo areas.

7.3.24  The operational performance of each mobile water monitor shall be tested
during initial survey on board the ship to the satisfaction of the Admin-
istration. The test shall verify that:

1) the mobile water monitor can be securely fixed to the ship structure
ensuring safe and effective operation; and

2) the mobile water monitor jet reaches the top tier of containers with all
required monitors and water jets from fire hoses operated simul-
taneously.

Cargo tank protection
Fixed deck foam fire-extinguishing systems

8.1

8.1.1

8.1.2

8.1.3

For tankers of 20,000 tonnes deadweight and upwards, a fixed deck foam fire-extinguish-
ing system shall be provided complying with the provisions of the Fire Safety Systems
Code, except that, in lieu of the above, the Administration, after having given considera-
tion to the ship's arrangement and equipment, may accept other fixed installations if they
afford protection equivalent to the above, in accordance with regulation 1/5. The require-
ments for alternative fixed installations shall comply with the requirements in paragraph
8.1.2.
In accordance with paragraph 8.1.1, where the Administration accepts an equivalent fixed
installation in lieu of the fixed deck foam fire-extinguishing system, the installation shall:
8.1.2.1 be capable of extinguishing spill fires and also preclude ignition of spilled oil
not yet ignited; and
8.1.2.2 be capable of combating fires in ruptured tanks.
Tankers of less than 20,000 tonnes deadweight shall be provided with a deck foam fire-
extinguishing system complying with the requirements of the Fire Safety Systems Code.

Protection of cargo pump-rooms in tankers
Fixed fire-extinguishing systems

9.1
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9.2

Each cargo pump-room shall be provided with one of the following fixed fire-extinguishing
systems operated from a readily accessible position outside the pumproom. Cargo pump-rooms
shall be provided with a system suitable for machinery spaces of category A.
9.1.1 A carbon dioxide fire-extinguishing system complying with the provisions of the Fire
Safety Systems Code and with the following:
9.1.1.1 the alarms giving audible warning of the release of fire-extinguishing medium
shall be safe for use in a flammable cargo vapour/air mixture; and

9.1.1.2 a notice shall be exhibited at the controls stating that, due to the electrostatic
ignition hazard, the system is to be used only for fire extinguishing and not for
inerting purposes.

9.1.2 A high-expansion foam fire-extinguishing system complying with the provisions of the
Fire Safety Systems Code, provided that the foam concentrate supply is suitable for ex-
tinguishing fires involving the cargoes carried.

9.1.3 A fixed pressure water-spraying fire-extinguishing system complying with the provisions
of the Fire Safety Systems Code.

Quantity of fire-extinguishing medium

Where the fire-extinguishing medium used in the cargo pump-room system is also used in

systems serving other spaces, the quantity of medium provided or its delivery rate need not be

more than the maximum required for the largest compartment.

Fire-fighter's outfits
10.1 Types of fire-fighter's outfits

10.1.1 Fire-fighter's outfits shall comply with the Fire Safety Systems Code; and
10.1.2 Self-contained compressed air breathing apparatus of fire-fighter's outfits shall comply
with paragraph 2.1.2.2 of chapter 3 of the Fire Safety Systems Code by 1 July 2019.

10.2 Number of fire-fighter's outfits

10.2.1 Ships shall carry at least two fire-fighter's outfits.
10.2.2 In addition, in passenger ships there shall be provided:
10.2.2.1 for every 80 m, or part thereof, of the aggregate of the lengths of all passenger
spaces and service spaces on the deck which carries such spaces or, if there is
more than one such deck, on the deck which has the largest aggregate of such
lengths, two fire-fighter's outfits and, in addition, two sets of personal equip-
ment, each set comprising the items stipulated in the Fire Safety Systems Code.
In passenger ships carrying more than 36 passengers, two additional fire-fight-
er's outfits shall be provided for each main vertical zone. However, for stairway
enclosures which constitute individual main vertical zones and for the main
vertical zones in the fore or aft end of a ship which do not contain spaces of ca-
tegories (6), (7), (8) or (12) defined in regulation 9.2.2.3, no additional fire-
fighter's outfits are required; and
10.2.2.2 on ships carrying more than 36 passengers, for each pair of breathing apparatus,
one water fog applicator which shall be stored adjacent to such apparatus.
10.2.31In addition, in tankers, two fire-fighter's outfits shall be provided.
10.2.4The Administration may require additional sets of personal equipment and breathing
apparatus, having due regard to the size and type of the ship.
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10.3

10.4

10.2.5Two spare charges shall be provided for each required breathing apparatus containing at
least 3,600 | of air. Passenger ships carrying not more than 36 passengers and cargo ships
that are equipped with suitably located means for fully recharging the air cylinders free
from contamination need carry only one spare charge for each required apparatus. The
suitable means for fully recharging the air cylinders free from contamination shall con-
sist of at least one air compressor connected to the emergency source of power and with
a capacity of 3,600 I times the number of fire-fighter’s outfits required; however, the ca-
pacity need not exceed 25,000 1. In passenger ships carrying more than 36 passengers, at
least two spare charges for each breathing apparatus shall be provided in addition to the
air compressor mentioned above.
10.2.6Passenger ships carrying more than 36 passengers constructed on or after 1 July 2010
shall be fitted with a suitably located means for fully recharging breathing air cylinders,
free from contamination. The means for recharging shall be either:
10.2.6.1 breathing air compressors supplied from the main and emergency switchboard,
or independently driven, with a minimum capacity of 60/I/min per required
breathing apparatus, not to exceed 420 I/min; or
10.2.6.2 self-contained high-pressure storage systems of suitable pressure to recharge the
breathing apparatus used on board, with a capacity of at least 1,200 | per re-
quired breathing apparatus, not to exceed 50,000 | of free air.
10.2.6.3 10.2.6 shall also apply to passenger ships carrying more than 36 passengers,
constructed before 1 July 2010.
Storage of fire-fighter's outfits
10.3.1The fire-fighter's outfits or sets of personal equipment shall be kept ready for use in an
easily accessible location that is permanently and clearly marked and, where more than
one fire-fighter's outfit or more than one set of personal equipment is carried, they shall
be stored in widely separated positions.
10.3.21In passenger ships, at least two fire-fighter's outfits and, in addition, one set of personal
equipment shall be available at any one position. At least two fire-fighter's outfits shall be
stored in each main vertical zone.
Fire-fighter's communication
For ships constructed on or after 1 July 2014, a minimum of two two-way portable radiotele-
phone apparatus for each fire party for fire-fighter's communication shall be carried on board.
Those two-way portable radiotelephone apparatus shall be of an explosion-proof type or intrin-
sically safe. Ships constructed before 1 July 2014 shall comply with the requirements of this
paragraph not later than the first survey after 1 July 2018.

Regulation 11 — Structural integrity
Purpose

1

The purpose of this regulation is to maintain structural integrity of the ship, preventing partial or
whole collapse of the ship structures due to strength deterioration by heat. For this purpose, materials

used in the ships' structure shall ensure that the structural integrity is not degraded due to fire.
Material of hull, superstructures, structural bulkheads, decks and deckhouses

The hull, superstructures, structural bulkheads, decks and deckhouses shall be constructed of steel or
other equivalent material. For the purpose of applying the definition of steel or other equivalent mate-
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rial as given in regulation 3.43, the "applicable fire exposure™ shall be according to the integrity and

insulation standards given in tables 9.1 to 9.4. For example, where divisions such as decks or sides and

ends of deckhouses are permitted to have "B-0" fire integrity, the "applicable fire exposure” shall be
half an hour.

Structure of aluminium alloy

Unless otherwise specified in paragraph 2, in cases where any part of the structure is of aluminium

alloy, the following shall apply:

3.1 the insulation of aluminium alloy components of "A" or "B" class divisions, except structure
which, in the opinion of the Administration, is nonload-bearing, shall be such that the tempera-
ture of the structural core does not rise more than 200°C above the ambient temperature at any
time during the applicable fire exposure to the standard fire test; and

3.2 special attention shall be given to the insulation of aluminium alloy components of columns,
stanchions and other structural members required to support lifeboat and liferaft stowage,
launching and embarkation areas, and "A" and "B" class divisions to ensure:

3.2.1 that for such members supporting lifeboat and liferaft areas and "A" class divisions, the
temperature rise limitation specified in paragraph 3.1 shall apply at the end of one hour;
and

3.2.2 that for such members required to support "B" class divisions, the temperature rise limita-
tion specified in paragraph 3.1 shall apply at the end of half an hour.

Machinery spaces of category A

4.1 Crowns and casings
Crowns and casings of machinery spaces of category A shall be of steel construction and shall
be insulated as required by tables 9.5 and 9.7, as appropriate.

4.2  Floor plating
The floor plating of normal passageways in machinery spaces of category A shall be made of
steel.

Materials of overboard fittings

Materials readily rendered ineffective by heat shall not be used for overboard scuppers, sanitary dis-

charges, and other outlets which are close to the waterline and where the failure of the material in the

event of fire would give rise to danger of flooding.

Protection of cargo tank structure against pressure or vacuum in tankers

6.1 General
The venting arrangements shall be so designed and operated as to ensure that neither pressure
nor vacuum in cargo tanks shall exceed design parameters and be such as to provide for:

6.1.1 the flow of the small volumes of vapour, air or inert gas mixtures caused by thermal
variations in a cargo tank in all cases through pressure/vacuum valves; and

6.1.2 the passage of large volumes of vapour, air or inert gas mixtures during cargo loading and
ballasting, or during discharging.

6.2 Openings for small flow by thermal variations
Openings for pressure release required by paragraph 6.1.1 shall:

6.2.1 have as great a height as is practicable above the cargo tank deck to obtain maximum dis-
persal of flammable vapours, but in no case less than 2 m above the cargo tank deck; and

6.2.2 be arranged at the furthest distance practicable, but not less than 5 m, from the nearest air
intakes and openings to enclosed spaces containing a source of ignition and from deck
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machinery and equipment which may constitute an ignition hazard. Anchor windlass and
chain locker openings constitute an ignition hazard. For tankers constructed on or after 1
January 2017, the openings shall be arranged in accordance with regulation 4.5.3.4.1.

6.3 Safety measures in cargo tanks

6.3.1

6.3.2

6.3.3

6.3.4

Preventive measures against liquid rising in the venting system

Provisions shall be made to guard against liquid rising in the venting system to a height

which would exceed the design head of cargo tanks. This shall be accomplished by high-

level alarms or overflow control systems or other equivalent means, together with inde-

pendent gauging devices and cargo tank filling procedures. For the purposes of this regu-

lation, spill valves are not considered equivalent to an overflow system.

Secondary means for pressure/vacuum relief

A secondary means of allowing full flow relief of vapour, air or inert gas mixtures shall

be provided to prevent over-pressure or under-pressure in the event of failure of the ar-

rangements in paragraph 6.1.2. In addition, for tankers constructed on or after 1 January

2017, the secondary means shall be capable of preventing over-pressure or under-pressure

in the event of damage to, or inadvertent closing of, the means of isolation required in

regulation 4.5.3.2.2. Alternatively, pressure sensors may be fitted in each tank protected

by the arrangement required in paragraph 6.1.2, with a monitoring system in the ship's

cargo control room or the position from which cargo operations are normally carried out.

Such monitoring equipment shall also provide an alarm facility which is activated by de-

tection of over-pressure or under-pressure conditions within a tank.

Bypasses in vent mains

Pressure/vacuum valves required by paragraph 6.1.1 may be provided with a bypass ar-

rangement when they are located in a vent main or masthead riser. Where such an ar-

rangement is provided there shall be suitable indicators to show whether the bypass is

open or closed.

Pressure/vacuum-breaking devices

One or more pressure/vacuum-breaking devices shall be provided to prevent the cargo

tanks from being subject to:

6.3.4.1 a positive pressure, in excess of the test pressure of the cargo tank, if the cargo
were to be loaded at the maximum rated capacity and all other outlets are left
shut; and

6.3.4.2 a negative pressure in excess of 700 mm water gauge if the cargo were to be
discharged at the maximum rated capacity of the cargo pumps and the inert gas
blowers were to fail. Such devices shall be installed on the inert gas main unless
they are installed in the venting system required by regulation 4.5.3.1 or on in-
dividual cargo tanks. The location and design of the devices shall be in accord-
ance with regulation 4.5.3 and paragraph 6.

6.4  Size of vent outlets
Vent outlets for cargo loading, discharging and ballasting required by paragraph 6.1.2 shall be
designed on the basis of the maximum designed loading rate multiplied by a factor of at least
1.25 to take account of gas evolution, in order to prevent the pressure in any cargo tank from
exceeding the design pressure. The master shall be provided with information regarding the
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maximum permissible loading rate for each cargo tank and, in the case of combined venting
systems, for each group of cargo tanks.
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Translation. Only the Danish document has legal validity.

Notice from the Danish Maritime Authority B —
the construction and equipment, etc. of ships

Chapter 11-2 D and E
Construction — Fire protection, fire detection and fire extinction

Part D — Escape
Regulation 12 — Notification of crew and passengers

1.

Purpose

The purpose of this regulation is to notify crew and passengers of a fire for safe evacuation. For this
purpose, a general emergency alarm system and a public address system shall be provided.

General emergency alarm system

A general emergency alarm system required by regulation 111/6.4.2 shall be used for notifying crew
and passengers of a fire.

Public address systems in passenger ships

A public address system or other effective means of communication complying with the requirements
of regulation 111/6.5 shall be available throughout the accommodation and service spaces and control
stations and open decks.

Regulation 13 — Means of escape

1.

Purpose
The purpose of this regulation is to provide means of escape so that persons on board can safely and
swiftly escape to the lifeboat and liferaft embarkation deck. For this purpose, the following functional
requirements shall be met:
1.1. safe escape routes shall be provided,;
1.2. escape routes shall be maintained in a safe condition, clear of obstacles; and
1.3. additional aids for escape shall be provided as necessary to ensure accessibility, clear marking,
and adequate design for emergency situations.
General requirements
2.1. Unless expressly provided otherwise in this regulation, at least two widely separated and ready
means of escape shall be provided from all spaces or groups of spaces.
2.2. Lifts shall not be considered as forming one of the means of escape as required by this regula-
tion.
Means of escape from control stations, accommodation spaces and service spaces
3.1. General requirements
3.1.1. Stairways and ladders shall be so arranged as to provide ready means of escape to the
lifeboat and liferaft embarkation deck from passenger and crew accommodation spaces
and from spaces in which the crew is normally employed, other than machinery spaces.
3.1.2. Unless expressly provided otherwise in this regulation, a corridor, lobby, or part of a
corridor from which there is only one route of escape shall be prohibited. Dead-end corri-
dors used in service areas which are necessary for the practical utility of the ship, such as
fuel oil stations and athwartship supply corridors, shall be permitted, provided such dead-
end corridors are separated from crew accommodation areas and are inaccessible from



3.2.

3.1.3.

3.14.

3.15.

passenger accommodation areas. Also, a part of a corridor that has a depth not exceeding

its width is considered a recess or local extension and is permitted.

All stairways in accommodation and service spaces and control stations shall be of steel

frame construction except where the Administration sanctions the use of other equivalent

material.

If a radiotelegraph station has no direct access to the open deck, two means of escape

from, or access to, the station shall be provided, one of which may be a porthole or win-

dow of sufficient size or other means to the satisfaction of the Administration.

Doors in escape routes shall, in general, open in way of the direction of escape, except

that:

3.1.5.1. individual cabin doors may open into the cabins in order to avoid injury to per-
sons in the corridor when the door is opened; and

3.1.5.2. doors in vertical emergency escape trunks may open out of the trunk in order to
permit the trunk to be used both for escape and for access.

Means of escape in passenger ships®

3.2.1.

3.2.2.

3.2.3.

Escape from spaces below the bulkhead deck
3.2.1.1. Below the bulkhead deck, two means of escape, at least one of which shall be
independent of watertight doors, shall be provided from each watertight com-
partment or similarly restricted space or group of spaces. Exceptionally, the
Administration may dispense with one of the means of escape for crew spaces
that are entered only occasionally, if the required escape route is independent of
watertight doors.
3.2.1.2. Where the Administration has granted dispensation under the provisions of
paragraph 3.2.1.1, this sole means of escape shall provide safe escape. How-
ever, stairways shall not be less than 800 mm in clear width with handrails on
both sides.
Escape from spaces above the bulkhead deck. Above the bulkhead deck there shall be at
least two means of escape from each main vertical zone or similarly restricted space or
group of spaces, at least one of which shall give access to a stairway forming a vertical
escape.
Direct access to stairway enclosures Stairway enclosures in accommodation and service
spaces shall have direct access from the corridors and be of a sufficient area to prevent
congestion, having in view the number of persons likely to use them in an emergency.
Within the perimeter of such stairway enclosures, only public toilets, lockers of non-
combustible material providing storage for non-hazardous safety equipment and open in-
formation counters are permitted. Only corridors, lifts, public toilets, special category
spaces and open ro/ro spaces to which any passengers carried can have access, other
escape stairways required by paragraph 3.2.4.1 and external areas are permitted to have
direct access to these stairway enclosures. Public spaces may also have direct access to
stairway enclosures except for the backstage of a theatre. Small corridors or "lobbies"
used to separate an enclosed stairway from galleys or main laundries may have direct ac-
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3.2.4.

3.2.5.

cess to the stairway provided they have a minimum deck area of 4.5 m? a width of no
less than 900 mm and contain a fire hose station.
Details of means of escape

3.24.1.

3.24.2.

3.243.

3.24.4.

3.245.

At least one of the means of escape required by paragraphs 3.2.1.1 and 3.2.2
shall consist of a readily accessible enclosed stairway, which shall provide con-
tinuous fire shelter from the level of its origin to the appropriate lifeboat and
liferaft embarkation decks, or to the uppermost weather deck if the embarkation
deck does not extend to the main vertical zone being considered. In the latter
case, direct access to the embarkation deck by way of external open stairways
and passageways shall be provided and shall have emergency lighting in ac-
cordance with regulation 111/11.5 and slip-free surfaces underfoot. Boundaries
facing external open stairways and passageways forming part of an escape route
and boundaries in such a position that their failure during a fire would impede
escape to the embarkation deck shall have fire integrity, including insulation
values, in accordance with tables 9.1 to 9.4, as appropriate.

Protection of access from the stairway enclosures to the lifeboat and liferaft
embarkation areas shall be provided either directly or through protected internal
routes which have fire integrity and insulation values for stairway enclosures as
determined by tables 9.1 to 9.4, as appropriate.

Stairways serving only a space and a balcony in that space shall not be con-
sidered as forming one of the required means of escape.

Each level within an atrium shall have two means of escape, one of which shall
give direct access to an enclosed vertical means of escape meeting the require-
ments of paragraph 3.2.4.1.

The widths, number and continuity of escapes shall be in accordance with the
requirements in the Fire Safety Systems Code.

Marking of escape routes

3.25.1.

3.2.5.2.

In addition to the emergency lighting required by regulations 11-1/42 and
[11/11.5, the means of escape, including stairways and exits, shall be marked by
lighting or photoluminescent strip indicators placed not more than 300 mm
above the deck at all points of the escape route, including angles and intersec-
tions. The marking must enable passengers to identify the routes of escape and
readily identify the escape exits. If electric illumination is used, it shall be sup-
plied by the emergency source of power and it shall be so arranged that the fail-
ure of any single light or cut in a lighting strip will not result in the marking
being ineffective. Additionally, escape route signs and fire equipment location
markings shall be of photoluminescent material or marked by lighting. The
Administration shall ensure that such lighting or photoluminescent equipment
has been evaluated, tested and applied in accordance with the Fire Safety
Systems Code.

In passenger ships carrying more than 36 passengers, the requirements of the
paragraph 3.2.5.1 shall also apply to the crew accommodation areas.



3.2.6.

3.2.5.3. In lieu of the escape route lighting system required by paragraph 3.2.5.1, al-
ternative evacuation guidance systems may be accepted if approved by the Ad-
ministration based on the guidelines developed by the Organization.*®
Normally locked doors that form part of an escape route
3.2.6.1. Cabin and stateroom doors shall not require keys to unlock them from inside the
room. Neither shall there be any doors along any designated escape route which
require keys to unlock them when moving in the direction of escape.
3.2.6.2. Escape doors from public spaces that are normally latched shall be fitted with a
means of quick release. Such means shall consist of a door-latching mechanism
incorporating a device that releases the latch upon the application of a force in
the direction of escape flow. Quick release mechanisms shall be designed and
installed to the satisfaction of the Administration and, in particular:
3.2.6.2.1.  consist of bars or panels, the actuating portion of which extends
across at least one half of the width of the door leaf, at least 760
mm and not more than 1,120 mm above the deck;
3.2.6.2.2.  cause the latch to release when a force not exceeding 67 N is ap-
plied; and
3.2.6.2.3. not be equipped with any locking device, set screw or other ar-
rangement that prevents the release of the latch when pressure is
applied to the releasing device.

3.3. Means of escape in cargo ships

3.3.1.

3.3.2.

3.3.3.

3.34.

3.3.5.

3.3.6.

General

At all levels of accommodation there shall be provided at least two widely separated
means of escape from each restricted space or group of spaces.

Escape from spaces below the lowest open deck

Below the lowest open deck the main means of escape shall be a stairway and the second
escape may be a trunk or a stairway.

Escape from spaces above the lowest open deck.

Above the lowest open deck the means of escape shall be stairways or doors to an open
deck or a combination thereof.

Dead-end corridors. No dead-end corridors having a length of more than 7 m shall be ac-
cepted.

Width and continuity of escape routes

The width, number and continuity of escape routes shall be in accordance with the
requirements in the Fire Safety Systems Code.

Dispensation from two means of escape

Exceptionally, the Administration may dispense with one of the means of escape, for
crew spaces that are entered only occasionally, if the required escape route is independent
of watertight doors.

3.4. Emergency escape breathing devices®’
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4.

34.1.

3.4.2.

3.4.3.

3.4.4.

3.4.5.

Emergency escape breathing devices shall comply with the Fire Safety Systems Code.
Spare emergency escape breathing devices shall be kept on board.

All ships shall carry at least two emergency escape breathing devices within accommoda-
tion spaces.

In all passenger ships, at least two emergency escape breathing devices shall be carried in
each main vertical zone.

In all passenger ships carrying more than 36 passengers, two emergency escape breathing
devices, in addition to those required in paragraph 3.4.3 above, shall be carried in each
main vertical zone.

However, paragraphs 3.4.3 and 3.4.4 do not apply to stairway enclosures which constitute
individual main vertical zones and to the main vertical zones in the fore or aft end of a
ship which do not contain spaces of categories (6), (7), (8) or (12) as defined in regulation
9.2.2.3.

Means of escape from machinery spaces

4.1. Means of escape on passenger ships
Means of escape from each machinery space in passenger ships shall comply with the following
provisions.

41.1.

41.2.

Escape from spaces below the bulkhead deck

Where the space is below the bulkhead deck, the two means of escape shall consist of

either:

4.1.1.1. two sets of steel ladders, as widely separated as possible, leading to doors in the
upper part of the space, similarly separated and from which access is provided
to the appropriate lifeboat and liferaft embarkation decks. One of these ladders
shall be located within a protected enclosure that satisfies regulation 9.2.2.3,
category (2), or regulation 9.2.2.4, category (4), as appropriate, from the lower
part of the space it serves to a safe position outside the space. Self-closing fire
doors of the same fire integrity standards shall be fitted in the enclosure. The
ladder shall be fixed in such a way that heat is not transferred into the enclosure
through non-insulated fixing points. The protected enclosure shall have mini-
mum internal dimensions of at least 800 mm x 800 mm, and shall have emer-
gency lighting provisions; or

4.1.1.2. one steel ladder leading to a door in the upper part of the space from which ac-
cess is provided to the embarkation deck and additionally, in the lower part of
the space and in a position well separated from the ladder referred to, a steel
door capable of being operated from each side and which provides access to a
safe escape route from the lower part of the space to the embarkation deck.

Escape from spaces above the bulkhead deck

Where the space is above the bulkhead deck, the two means of escape shall be as widely

separated as possible and the doors leading from such means of escape shall be in a posi-

tion from which access is provided to the appropriate lifeboat and liferaft embarkation

decks. Where such means of escape require the use of ladders, these shall be of steel.
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4.2.

4.1.3.

4.1.4.

4.15.

4.1.6.

Dispensation from two means of escape

In a ship of less than 1,000 gross tonnage, the Administration may dispense with one of
the means of escape, due regard being paid to the width and disposition of the upper part
of the space. In a ship of 1,000 gross tonnage and above, the Administration may
dispense with one means of escape from any such space, including a normally unattended
auxiliary machinery space, so long as either a door or a steel ladder provides a safe escape
route to the embarkation deck, due regard being paid to the nature and location of the
space and whether persons are normally employed in that space. In the steering gear
space, a second means of escape shall be provided when the emergency steering position
is located in that space unless there is direct access to the open deck.

Escape from machinery control rooms

Two means of escape shall be provided from a machinery control room located within a
machinery space, at least one of which will provide continuous fire shelter to a safe posi-
tion outside the machinery space.

Inclined ladders and stairways

As regards ships built on or after 1 January 2016, all inclined ladders/stairways fitted to
comply with paragraph 4.1.1 with open treads in machinery spaces being part of or
providing access to escape routes but not located within a protected enclosure shall be
made of steel. Such ladders/stairways shall be fitted with steel shields attached to their
undersides, such as to provide escaping personnel protection against heat and flame from
beneath.

Escape from main workshops within machinery spaces

As regards ships built on or after 1 January 2016, two means of escape shall be provided
from the main workshop within a machinery space. At least one of these escape routes
shall provide a continuous fire shelter to a safe position outside the machinery space.

Means of escape on cargo ships
Means of escape from each machinery space in cargo ships shall comply with the following
provisions.

4.2.1.

Escape from machinery spaces of category A

Except as provided in paragraph 4.2.2, two means of escape shall be provided from each

machinery space of category A. In particular, one of the following provisions shall be

complied with:

4.2.1.1. two sets of steel ladders, as widely separated as possible, leading to doors in the
upper part of the space, similarly separated and from which access is provided
to the open deck. One of these ladders shall be located within a protected enclo-
sure that satisfies regulation 9.2.3.3, category (4), from the lower part of the
space it serves to a safe position outside the space. Self-closing fire doors of the
same fire integrity standards shall be fitted in the enclosure. The ladder shall be
fixed in such a way that heat is not transferred into the enclosure through non-
insulated fixing points. The enclosure shall have minimum internal dimensions
of at least 800 mm x 800 mm, and shall have emergency lighting provisions; or

4.2.1.2. one steel ladder leading to a door in the upper part of the space from which ac-
cess is provided to the open deck and, additionally, in the lower part of the
space and in a position well separated from the ladder referred to, a steel door



4.3.

4.2.2.

4.2.3.

4.2.4.

4.25.

4.2.6.

capable of being operated from each side and which provides access to a safe

escape route from the lower part of the space to the open deck.
Dispensation from two means of escape
In a ship of less than 1,000 gross tonnage, the Administration may dispense with one of
the means of escape required under paragraph 4.2.1, due regard being paid to the dimen-
sion and disposition of the upper part of the space. In addition, the means of escape from
machinery spaces of category A need not comply with the requirement for an enclosed
fire shelter listed in paragraph 4.2.1.1. In the steering gear space, a second means of
escape shall be provided when the emergency steering position is located in that space
unless there is direct access to the open deck.
Escape from machinery spaces other than those of category A
From machinery spaces other than those of category A, two escape routes shall be pro-
vided except that a single escape route may be accepted for spaces that are entered only
occasionally and for spaces where the maximum travel distance to the door is 5 m or less.
Inclined ladders and stairways
As regards ships built on or after 1 January 2016, all inclined ladders/stairways fitted to
comply with paragraph 4.2.1 with open treads in machinery spaces being part of or
providing access to escape routes but not located within a protected enclosure shall be
made of steel. Such ladders/stairways shall be fitted with steel shields attached to their
undersides, such as to provide escaping personnel protection against heat and flame from
beneath.
Escape from machinery control rooms in machinery spaces of category "A"
As regards ships built on or after 1 January 2016, two means of escape shall be provided
from the machinery control room located within a machinery space. At least one of these
escape routes shall provide a continuous fire shelter to a safe position outside the
machinery space.
Escape from main workshops in machinery spaces of category "A"
As regards ships built on or after 1 January 2016, two means of escape shall be provided
from the main workshop within a machinery space. At least one of these escape routes
shall provide a continuous fire shelter to a safe position outside the machinery space.

Emergency escape breathing devices

4.3.1.

4.3.2.

4.3.3.

On all ships, within the machinery spaces, emergency escape breathing devices shall be
situated ready for use at easily visible places, which can be reached quickly and easily at
any time in the event of fire. The location of emergency escape breathing devices shall
take into account the layout of the machinery space and the number of persons normally
working in the spaces.*®

The number and location of these devices shall be indicated in the fire control plan re-
quired in regulation 15.2.4.

Emergency escape breathing devices shall comply with the Fire Safety Systems Code.

Means of escape on passenger ships from special category and open ro-ro spaces to which any
passengers carried can have access
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5.1.

5.2.

In special category and open ro-ro spaces to which any passengers carried can have access, the
number and locations of the means of escape both below and above the bulkhead deck shall be
to the satisfaction of the Administration and, in general, the safety of access to the embarkation
deck shall be at least equivalent to that provided for under paragraphs 3.2.1.1, 3.2.2, 3.2.4.1 and
3.2.4.2. Such spaces shall be provided with designated walkways to the means of escape with a
breadth of at least 600 mm. The parking arrangements for the vehicles shall maintain the walk-
ways clear at all times.

One of the escape routes from the machinery spaces where the crew is normally employed shall
avoid direct access to any special category space.

Means of escape from ro-ro spaces

At least two means of escape shall be provided in ro-ro spaces where the crew are normally employed.
The escape routes shall provide a safe escape to the lifeboat and liferaft embarkation decks and shall
be located at the fore and aft ends of the space.

Additional requirements for ro-ro passenger ships

7.1.

7.2.

General

7.1.1. Escape routes shall be provided from every normally occupied space on the ship to an as-
sembly station. These escape routes shall be arranged so as to provide the most direct
route possible to the assembly station®*, and shall be marked with symbols based on the
guidelines developed by the Organization.*

7.1.2. The escape route from cabins to stairway enclosures shall be as direct as possible, with a
minimum number of changes in direction. It shall not be necessary to cross from one side
of the ship to the other to reach an escape route. It shall not be necessary to climb more
than two decks up or down in order to reach an assembly station or open deck from any
passenger space.

7.1.3. External routes shall be provided from open decks, as referred to in paragraph 7.1.2, to
the survival craft embarkation stations.

7.1.4. Where enclosed spaces adjoin an open deck, openings from the enclosed space to the
open deck shall, where practicable, be capable of being used as an emergency exit.

7.1.5. Escape routes shall not be obstructed by furniture and other obstructions. With the excep-
tion of tables and chairs which may be cleared to provide open space, cabinets and other
heavy furnishings in public spaces and along escape routes shall be secured in place to
prevent shifting if the ship rolls or lists. Floor coverings shall also be secured in place.
When the ship is under way, escape routes shall be kept clear of obstructions such as
cleaning carts, bedding, luggage and boxes of goods.

Instruction for safe escape

7.2.1. Decks shall be sequentially numbered, starting with "1" at the tank top or lowest deck.
The numbers shall be prominently displayed at stair landings and lift lobbies. Decks may
also be named, but the deck number shall always be displayed with the name.

7.2.2. Simple "mimic" plans showing the "you are here" position and escape routes marked by
arrows shall be prominently displayed on the inside of each cabin door and in public
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spaces. The plan shall show the directions of escape and shall be properly oriented in re-
lation to its position on the ship.
7.3. Strength of handrails and corridors
7.3.1. Handrails or other handholds shall be provided in corridors along the entire escape route
so that a firm handhold is available at every step of the way, where possible, to the as-
sembly stations and embarkation stations. Such handrails shall be provided on both sides
of longitudinal corridors more than 1.8 m in width and transverse corridors more than 1 m
in width. Particular attention shall be paid to the need to be able to cross lobbies, atriums
and other large open spaces along escape routes. Handrails and other handholds shall be
of such strength as to withstand a distributed horizontal load of 750 N/m applied in the
direction of the centre of the corridor or space, and a distributed vertical load of 750N/m
applied in the downward direction. The two loads need not be applied simultaneously.
7.3.2. The lowest 0.5 m of bulkheads and other partitions forming vertical divisions along
escape routes shall be able to sustain a load of 750 N/m to allow them to be used as
walking surfaces from the side of the escape route with the ship at large angles of heel.
7.4. Evacuation analysis*
Escape routes shall be evaluated by an evacuation analysis early in the design process. The
analysis shall be used to identify and eliminate, as far as practicable, congestion which may de-
velop during an abandonment, due to normal movement of passengers and crew along escape
routes, including the possibility that crew may need to move along these routes in a direction
opposite to the movement of passengers. In addition, the analysis shall be used to demonstrate
that escape arrangements are sufficiently flexible to provide for the possibility that certain
escape routes, assembly stations, embarkation stations or survival craft may not be available as
a result of a casualty.

Part E — Operational requirements
Regulation 14 — Operational readiness and maintenance

1.

Purpose

The purpose of this regulation is to maintain and monitor the effectiveness of the fire safety measures

the ship is provided with. For this purpose, the following functional requirements shall be met:

1.1. fire protection systems and fire-fighting systems and appliances shall be maintained ready for
use; and

1.2. fire protection systems and fire-fighting systems and appliances shall be properly tested and in-
spected.

General requirements

At all times while the ship is in service, the requirements of paragraph 1.1 shall be complied with. A

ship is not in service when:

2.1. itisin for repairs or lay-up (either at anchor or in port) or in dry-dock;

2.2. itis declared not in service by the owner or the owner's representative; and

2.3. inthe case of passenger ships, there are no passengers on board.

2.1 Operational readiness
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211

2.1.2

The following fire protection systems shall be kept in good order so as to ensure their re-

quired performance if a fire occurs:

2.1.1.1 Structural fire protection, including fire-resisting divisions, and protection of
openings and penetrations in these divisions;

2.1.1.2 fire detection and fire alarm systems; and

2.1.1.3 means of escape systems and appliances.

Fire-fighting systems and appliances shall be kept in good working order and readily

available for immediate use. Portable extinguishers which have been discharged shall be

immediately recharged or replaced with an equivalent unit.

2.2 Maintenance, testing and inspections

221

2.2.2

2.2.3

224

Maintenance, testing and inspections shall be carried out based on the guidelines devel-

oped by the Organization** and in a manner having due regard to ensuring the reliability

of fire-fighting systems and appliances.

The maintenance plan shall be kept on board the ship and shall be available for inspection

whenever required by the Administration.

The maintenance plan shall include at least the following fire protection systems and fire-

fighting systems and appliances, where installed:

2.2.3.1 fire mains, fire pumps and hydrants, including hoses, nozzles and international
shore connections;

2.2.3.2 fixed fire detection and fire alarm systems;

2.2.3.3 fixed fire-extinguishing systems and other fire-extinguishing appliances;

2.2.3.4 automatic sprinkler, fire detection and fire alarm systems;

2.2.3.5 ventilation systems, including fire and smoke dampers, fans and their controls;

2.2.3.6 emergency shutdown of fuel supply;

2.2.3.7 fire doors, including their controls;

2.2.3.8 general emergency alarm systems;

2.2.3.9 emergency escape breathing devices;

2.2.3.10 portable fire extinguishers, including spare charges; and

2.2.3.11 fire-fighter's outfits.

The maintenance programme may be computer-based.

Additional requirements for passenger ships
In addition to the fire protection systems and appliances listed in paragraph 2.2.3, ships carrying more
than 36 passengers shall develop a maintenance plan for low-location lighting and public address

systems.

Additional requirements for tankers

In addition to the fire protection systems and appliances listed in paragraph 2.2.3, tankers shall have a
maintenance plan for:

4.1. inert gas systems;

4.2. deck foam systems;

4.3. fire safety arrangements in cargo pumprooms; and

4.4, flammable gas detectors.
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Regulation 15 — Instructions, on-board training and drills

Purpose

The purpose of this regulation is to mitigate the consequences of fire by means of proper instructions
for training and drills of persons on board in correct procedures under emergency conditions. For this
purpose, the crew shall have the necessary knowledge and skills to handle fire emergency cases, in-
cluding passenger care.

General requirements

1.

2.1.

2.2.

2.3.

Instructions, duties and organization

2.1.1. Crew members shall receive instruction on fire safety on board the ship.

2.1.2. Crew members shall receive instructions on their assigned duties.

2.1.3. Parties responsible for fire extinguishing shall be organized. These parties shall have the
capability to complete their duties at all times while the ship is in service.

On-board training and drills

2.2.1. Crew members shall be trained to be familiar with the arrangements of the ship as well as
the location and operation of any fire-fighting systems and appliances that they may be
called upon to use.

2.2.2. Training in the use of the emergency escape breathing devices shall be considered as part
of on board training.

2.2.3. Performance of crew members assigned fire-fighting duties shall be periodically evalu-
ated by conducting on-board training and drills to identify areas in need of improvement,
to ensure competency in fire-fighting skills is maintained, and to ensure the operational
readiness of the fire-fighting organization.

2.2.4. On-board training in the use of the ship's fire-extinguishing systems and appliances shall
be planned and conducted in accordance with the provisions of regulation 111/19.4.1.

2.2.5. Fire drills shall be conducted and recorded in accordance with the provisions of regula-
tions 111/19.3 and 111/19.5.

2.2.6. An onboard means of recharging breathing apparatus cylinders used during drills shall be
provided or a suitable number of spare cylinders shall be carried on board to replace those
used.

Training manuals

2.3.1. A training manual shall be provided in each crew mess room and recreation room or in
each crew cabin.

2.3.2. The training manual shall be written in the working language of the ship.

2.3.3. The training manual, which may comprise several volumes, shall contain the instructions
and information required in paragraph 2.3.4 in easily understood terms and illustrated
wherever possible. Any part of such information may be provided in the form of audio-
visual aids in lieu of the manual.

2.3.4. The training manual shall explain the following in detail:
2.3.4.1. general fire safety practice and precautions related to the dangers of smoking,

electrical hazards, flammable liquids and similar common shipboard hazards;

11



3.

2.3.4.2. general instructions on fire-fighting activities and fire-fighting procedures,
including procedures for notification of a fire and use of manually operated call
points;

2.3.4.3. meanings of the ship's alarms;

2.3.4.4. operation and use of fire-fighting systems and appliances;

2.3.4.5. operation and use of fire doors;

2.3.4.6. operation and use of fire and smoke dampers; and

2.3.4.7. escape systems and appliances.

2.4. Fire control plans®

2.4.1.

2.4.2.

General arrangement plans shall be permanently exhibited for the guidance of the ship's
officers, showing clearly for each deck the control stations, the various fire sections en-
closed by "A" class divisions, the sections enclosed by "B" class divisions together with
particulars of the fire detection and fire alarm systems, the sprinkler installation, the fire-
extinguishing appliances, means of access to different compartments, decks, etc., and the
ventilating system, including particulars of the fan control positions, the position of
dampers and identification numbers of the ventilating fans serving each section. Alterna-
tively, at the discretion of the Administration, the aforementioned details may be set out
in a booklet, a copy of which shall be supplied to each officer, and one copy shall at all
times be available on board in an accessible position. Plans and booklets shall be kept up
to date; any alterations thereto shall be recorded as soon as practicable. Description in
such plans and booklets shall be in the language or languages required by the Admin-
istration. If the language is neither English nor French, a translation into one of those
languages shall be included.

A duplicate set of fire control plans or a booklet containing such plans shall be perma-
nently stored in a prominently marked weathertight enclosure outside the deckhouse for
the assistance of shore-side fire-fighting personnel.**

Additional requirements for passenger ships

3.1. Firedrills

In addition to the requirement of paragraph 2.2.3, fire drills shall be conducted in accordance
with the provisions of regulation 111/30, having due regard to notification of passengers and
movement of passengers to assembly stations and embarkation decks.

Fire control plans

In ships carrying more than 36 passengers, plans and booklets required by this regulation shall
provide information regarding fire protection, fire detection and fire extinction based on the
guidelines developed by the Organization.*

3.2.

43
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Refer to “Graphical symbols for fire control plans”, adopted by the Organization by resolution A.952(23).

Refer to the “Guidance concerning the location of fire control plans for assistance of shoreside fire-fighting
personnel” (MSC/Circ.451).

Refer to the “Guidelines on the information to be provided with fire control plans and booklets required by
SOLAS regulations 11-2/20 and 41-2”, adopted by the Organization by resolution A.756(18).
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Regulation 16 — Operations

1.  Purpose
The purpose of this regulation is to provide information and instructions for proper ship and cargo
handling operations in relation to fire safety. For this purpose, the following functional requirements
shall be met:

1.1.
1.2.

fire safety operational booklets shall be provided on board; and
flammable vapour releases from cargo tank venting shall be controlled.

2. Fire safety operational booklets

2.1.

2.2.

2.3.
2.4.

The required fire safety operational booklet shall contain the necessary information and instruc-
tions for the safe operation of the ship and cargo handling operations in relation to fire safety.
The booklet shall include information concerning the crew's responsibilities for the general fire
safety of the ship while loading and discharging cargo and while under way. Necessary fire
safety precautions for handling general cargoes shall be explained. For ships carrying dangerous
goods and flammable bulk cargoes, the fire safety operational booklet shall also provide refer-
ence to the pertinent fire-fighting and emergency cargo handling instructions contained in the
International Maritime Solid Bulk Cargoes (IMSBC) Code, the International Bulk Chemical
Code, the International Gas Carrier Code and the International Maritime Dangerous Goods
Code, as appropriate.

The fire safety operational booklet shall be provided in each crew mess room and recreation
room or in each crew cabin.

The fire safety operational booklet shall be written in the working language of the ship.

The fire safety operational booklet may be combined with the training manuals required in
regulation 15.2.3.

3. Additional requirements for tankers

3.1

3.2.

General
The fire safety operational booklet referred to in paragraph 2 shall include provisions for
preventing fire spread to the cargo area due to ignition of flammable vapours and include proce-
dures of cargo tank gas-purging and/or gas-freeing, taking into account the provisions in para-
graph 3.2.
Procedures for cargo tank purging and/or gas-freeing
3.2.1. When the ship is provided with an inert gas system, the cargo tanks shall first be purged
in accordance with the provisions of regulation 4.5.6 until the concentration of hydro-
carbon vapours in the cargo tanks has been reduced to less than 2% by volume. There-
after, gas-freeing may take place at the cargo tank deck level.
3.2.2. When the ship is not provided with an inert gas system, the operation shall be such that
the flammable vapour is discharged initially through:
3.2.2.1. the vent outlets as specified in regulation 4.5.3.4;
3.2.2.2. outlets at least 2 m above the cargo tank deck level with a vertical efflux velo-
city of at least 30 m/s maintained during the gas-freeing operation; or
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3.2.2.3. outlets at least 2 m above the cargo tank deck level with a vertical efflux veloc-
ity of at least 20 m/s and which are protected by suitable devices to prevent the
passage of flame.

3.2.3. The above outlets shall be located not less than 10 m, measured horizontally, from the

nearest air intakes and openings to enclosed spaces containing a source of ignition and
from deck machinery, which may include anchor windlass and chain locker openings, and
equipment which may constitute an ignition hazard.

3.2.4. When the flammable vapour concentration at the outlet has been reduced to 30% of the

lower flammable limit, gas-freeing may be continued at cargo tank deck level.

3.3. Operation of inert gas system

3.3.1L

3.3.2.

3.3.3.

3.3.4.

The inert gas system for tankers required in accordance with regulation 4.5.5.1 shall be so
operated as to render and maintain the atmosphere of the cargo tanks non-flammable, ex-
cept when such tanks are required to be gas-free.

Notwithstanding the above, for chemical tankers, the application of inert gas, may take
place after the cargo tank has been loaded, but before commencement of unloading and
shall continue to be applied until that cargo tank has been purged of all flammable
vapours before gas-freeing. Only nitrogen is acceptable as inert gas under this provision.
Notwithstanding regulation 1.2.2.2, the provisions of this paragraph shall only apply to
tankers constructed on or after 1 January 2016. If the oxygen content of the inert gas ex-
ceeds 5% by volume, immediate action shall be taken to improve the gas quality. Unless
the quality of the gas improves, all operations in those cargo tanks to which inert gas is
being supplied shall be suspended so as to avoid air being drawn into the cargo tanks, the
gas regulating valve, if fitted, shall be closed and the off-specification gas shall be vented
to atmosphere.

In the event that the inert gas system is unable to meet the requirement in paragraph
16.3.3.1 and it has been assessed that it is impractical to effect a repair, then cargo dis-
charge and cleaning of those cargo tanks requiring inerting shall only be resumed when
suitable emergency procedures have been followed, taking into account guidelines devel-
oped by the Organization.*®
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Refer to the "Clarification of inert gas system requirements under the Convention" (MSC/Circ.487) and to the
"Revised Guidelines for inert gas systems" (MSC/Circ.353), as amended by MSC/Circ.387.
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Translation. Only the Danish version has legal validity

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-2 F
Construction — Fire protection, fire detection and fire extinction

Part F — Alternative design and arrangements

Regulation 17 — Alternative design and arrangements

Purpose

The purpose of this regulation is to provide a methodology for alternative design and
arrangements for fire safety.

General

1.

2.1.

2.2.

Fire safety design and arrangements may deviate from the prescriptive require-
ments set out in parts B, C, D, E or G, provided that the design and arrangements
meet the fire safety objectives and the functional requirements.

When fire safety design or arrangements deviate from the prescriptive requirements
of this chapter, engineering analysis, evaluation and approval of the alternative de-
sign and arrangements shall be carried out in accordance with this regulation.

Engineering analysis

The engineering analysis shall be prepared and submitted to the Administration, based on
the guidelines developed by the Organization,*’ and shall include, as a minimum, the fol-
lowing elements:

3.1.
3.2.

3.3.

3.4.

3.5.

3.6.

determination of the ship type and space(s) concerned,;

identification of prescriptive requirement(s) with which the ship or the space(s)

will not comply;

identification of the fire and explosion hazards of the ship or the space(s) con-

cerned, including:

3.3.1. identification of the possible ignition sources;

3.3.2. identification of the fire growth potential of each space concerned;

3.3.3. identification of the smoke and toxic effluent generation potential for each
space concerned;

3.3.4. identification of the potential for the spread of fire, smoke or of toxic efflu-
ents from the space(s) concerned to other spaces;

determination of the required fire safety performance criteria for the ships or the

space(s) concerned addressed by the prescriptive requirement(s), in particular:

3.4.1. performance criteria shall be based on the fire safety objectives and on the
functional requirements of this chapter;

3.4.2. performance criteria shall provide a degree of safety not less than that
achieved by using the prescriptive requirements; and

3.4.3. performance criteria shall be quantifiable and measurable;

detailed description of the alternative design and arrangements, including a list of

the assumptions used in the design and any proposed operational restrictions or

conditions; and

technical justification demonstrating that the alternative design and arrangements

meet the required fire safety performance criteria.
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Refer to the “Guidelines on alternative design and arrangements for fire safety” (MSC/Circ.1002).
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Evaluation of the alternative design and arrangements

4.1. The engineering analysis required in paragraph 3 shall be evaluated and approved
by the Administration, taking into account the guidelines developed by the Organ-
ization.*®

4.2. A copy of the documentation, as approved by the Administration, indicating that
the alternative design and arrangements comply with this regulation shall be car-
ried on board the ship.

Exchange of information

The Administration shall communicate to the Organization pertinent information

concerning alternative design and arrangements approved by them for circulation to all

Contracting Governments.

Re-evaluation due to change of conditions

If the assumptions and operational restrictions that were stipulated in the alternative de-

sign and arrangements are changed, the engineering analysis shall be carried out under

the changed condition and shall be approved by the Administration.
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Refer to the “Guidelines on alternative design and arrangements for fire safety” (MSC/Circ.1002).
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Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
the construction and equipment, etc. of ships

Chapter 11-2 G
Construction — Fire protection, fire detection and fire extinction

Part G — Special requirements

Regulation 18 — Helicopter facilities

Purpose

The purpose of this regulation is to provide additional measures in order to address the
fire safety objectives of this chapter for ships fitted with special facilities for helicopters.
For this purpose, the following functional requirements shall be met:

1.

1.1. helideck structure shall be adequate to protect the ship from the fire hazards associ-
ated with helicopter operations;

1.2. fire-fighting appliances shall be provided to adequately protect the ship from the
fire hazards associated with helicopter operations;

1.3. refuelling and hangar facilities and operations shall provide the necessary measures
to protect the ship from the fire hazards associated with helicopter operations; and

1.4. operation manuals and training shall be provided.

Application

2.1. In addition to complying with the requirements of regulations in parts B, C, D and
E, as appropriate, ships equipped with helidecks shall comply with the require-
ments of this regulation.

2.2. Where helicopters land or conduct winching operations on an occasional or emer-
gency basis on ships without helidecks, fire-fighting equipment fitted in accord-
ance with the requirements in part C may be used. This equipment shall be made
readily available in close proximity to the landing or winching areas during heli-
copter operations.

2.3. Notwithstanding the requirements of paragraph 2.2 above, ro-ro passenger ships
without helidecks shall comply with regulation 111/28.

Structure

3.1. Construction of steel or other equivalent material
In general, the construction of the helidecks shall be of steel or other equivalent
materials. If the helideck forms the deckhead of a deckhouse or superstructure, it
shall be insulated to "A-60" class standard.

3.2. Construction of aluminium or other low melting point metals

If the Administration permits aluminium or other low melting point metal construc-
tion that is not made equivalent to steel, the following provisions shall be satisfied:
3.2.1. if the platform is cantilevered over the side of the ship, after each fire on the
ship or on the platform, the platform shall undergo a structural analysis to
determine its suitability for further use; and
3.2.2. if the platform is located above the ship's deckhouse or similar structure, the
following conditions shall be satisfied:
3.2.2.1. the deckhouse top and bulkheads under the platform shall have no
openings;



3.2.2.2. windows under the platform shall be provided with steel shutters;
and

3.2.2.3. after each fire on the platform or in close proximity, the platform
shall undergo a structural analysis to determine its suitability for
further use.

Means of escape

A helideck shall be provided with both a main and an emergency means of escape and
access for fire fighting and rescue personnel. These shall be located as far apart from each
other as is practicable and preferably on opposite sides of the helideck.

Fire-fighting appliances

In close proximity to the helideck, the following fire-fighting appliances shall be
provided and stored near the means of access to that helideck:

5.1.

5.1.1

5.1.2.

5.1.3.

at least two dry powder extinguishers having a total capacity of not less than
45 kg:*®

carbon dioxide extinguishers of a total capacity of not less than 18 kg or
equivalent;

a suitable foam application system consisting of monitors or foam-making
branch pipes capable of delivering foam to all parts of the helideck in all
weather conditions in which helicopters can operate. The system shall be
capable of delivering a discharge rate as required in table 18.1 for at least
five minutes;

Table 18.1 — Foam discharge rates

Category Helicopter overall length Discharge rate foam solution
(I/min)

H1 Up to but not including 15 m 250

H2 From 15 m up to but not includ- 500
ing 24 m

H3 From 24 m up to but not includ- 800
ing35m

5.1.4. the principal agent shall be suitable for use with salt water and conform to

5.1.5.

5.1.6.

51.7.

performance standards not inferior to those acceptable to the Organization;®
at least two nozzles of an approved dual-purpose type (jet/spray) and hoses
sufficient to reach any part of the helideck;

in addition to the requirements of regulation 10.10, two sets of fire-fighter's
outfits; and

at least the following equipment shall be stored in a manner that provides for
immediate use and protection from the elements:

5.1.7.1. adjustable wrench;

5.1.7.2. blanket, fire-resistant;

5.1.7.3. cutters, bolt, 60 cm;

5.1.7.4. hook, grab or salving;

5.1.7.5. hacksaw, heavy duty complete with 6 spare blades;

5.1.7.6. ladder;
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Refer to “Unified interpretation of SOLAS chapter 11-2 on the number and arrangement of portable

fire-extinguishers on board ships” (MSC.1/Circ.1275).

Refer to the “International Civil Aviation Organization Airport Services Manual”, part 1, Rescue

and Fire Fighting, chapter 8, Extinguishing Agent Characteristics, paragraph 8.1.5, Foam
Specifications table 8-1, level “B”.




5.1.7.7. lift line 5 mm diameter and 15 m in length;
5.1.7.8. pliers, side-cutting;

5.1.7.9. aset of assorted screwdrivers; and
5.1.7.10.harness knife complete with sheath.

Drainage facilities

Drainage facilities in way of helidecks shall be constructed of steel and shall lead directly
overboard independent of any other system and shall be designed so that drainage does
not fall onto any part of the ship.

Helicopter refuelling and hangar facilities

Where the ship has helicopter refuelling and hangar facilities, the following requirements
shall be complied with:

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

1.1.

7.8.

7.9.

7.10.
7.11.

7.12.

7.13.

a designated area shall be provided for the storage of fuel tanks which shall be:

7.1.1. as remote as is practicable from accommodation spaces, escape routes and
embarkation stations; and

7.1.2. isolated from areas containing a source of vapour ignition;

the fuel storage area shall be provided with arrangements whereby fuel spillage

may be collected and drained to a safe location;

tanks and associated equipment shall be protected against physical damage and

from a fire in an adjacent space or areg;

where portable fuel storage tanks are used, special attention shall be given to:

7.4.1. design of the tank for its intended purpose;

7.4.2. mounting and securing arrangements;

7.4.3. electric bonding; and

7.4.4. inspection procedures;

storage tank fuel pumps shall be provided with means which permit shutdown from

a safe remote location in the event of a fire. Where a gravity fuelling system is in-

stalled, equivalent closing arrangements shall be provided to isolate the fuel source;

the fuel pumping unit shall be connected to one tank at a time. The piping between

the tank and the pumping unit shall be of steel or equivalent material, as short as

possible, and protected against damage;

electrical fuel pumping units and associated control equipment shall be of a type

suitable for the location and potential hazards;

fuel pumping units shall incorporate a device which will prevent over-pressuriz-

ation of the delivery or filling hose;

equipment used in refuelling operations shall be electrically bonded;

"NO SMOKING" signs shall be displayed at appropriate locations;

hangar, refuelling and maintenance facilities shall be treated as category A machin-

ery spaces with regard to structural fire protection, fixed fire-extinguishing and

detection system requirements;

enclosed hangar facilities or enclosed spaces containing refuelling installations

shall be provided with mechanical ventilation, as required by regulation 20.3 for

closed ro-ro spaces of cargo ships. Ventilation fans shall be of non-sparking type;

and

electric equipment and wiring in enclosed hangars or enclosed spaces containing

refuelling installations shall comply with regulations 20.3.2, 20.3.3 and 20.3.4.

Operations manual and fire-fighting arrangements



8.1.

8.2.

8.3.

8.4.

8.5.

Each helicopter facility shall have an operations manual, including a description
and a checklist of safety precautions, procedures and equipment requirements. This
manual may be part of the ship's emergency response procedures.

The procedures and precautions to be followed during refuelling operations shall
be in accordance with recognized safe practices and contained in the operations
manual.

Fire-fighting personnel, consisting of at least two persons trained for rescue and
fire-fighting duties, and fire-fighting equipment shall be immediately available at
all times when helicopter operations are expected.

Fire-fighting personnel shall be present during refuelling operations. However, the
fire-fighting personnel shall not be involved with refuelling activities.

On-board refresher training shall be carried out and additional supplies of fire-
fighting media shall be provided for training and testing of the equipment.

Regulation 19 — Carriage of dangerous goods®:

Purpose

The purpose of this regulation is to provide additional safety measures in order to address
the fire safety objectives of this chapter for ships carrying dangerous goods. For this pur-
pose, the following functional requirements shall be met:

1.

1.1.

1.2.
1.3.

fire protection systems shall be provided to protect the ship from the added fire
hazards associated with carriage of dangerous goods;

dangerous goods shall be adequately separated from ignition sources; and
appropriate personnel protective equipment shall be provided for the hazards asso-
ciated with the carriage of dangerous goods.

General requirements

2.1.

2.2.

In addition to complying with the requirements of regulations in parts B, C, D, E
and regulations 18 and 20, as appropriate, ship types and cargo spaces, referred to
in paragraph 2.2, intended for the carriage of dangerous goods shall comply with
the requirements of this regulation, as appropriate, except when carrying dangerous
goods in limited quantities® and excepted quantities® unless such requirements
have already been met by compliance with the requirements elsewhere in this
chapter. The types of ships and modes of carriage of dangerous goods are referred
to in paragraph 2.2 and in table 19.1. Cargo ships of less than 500 gross tonnage
shall comply with this regulation, but Administrations may reduce the requirements
and such reduced requirements shall be recorded in the document of compliance re-
ferred to in paragraph 4.

The following ship types and cargo spaces shall govern the application of tables

19.1 and 19.2:

2.2.1. ships and cargo spaces not specifically designed for the carriage of freight
containers, but intended for the carriage of dangerous goods in packaged
form, including goods in freight containers and portable tanks;

2.2.2. purpose-built containerships and cargo spaces intended for the carriage of
dangerous goods in freight containers and portable tanks;
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Refer to the “Interim guidelines for open-top container ships”, MSC/Circ.608/Rev.1.
Refer to part 7 of the International Maritime Dangerous Goods Code.

Refer to chapter 3.4 of the IMDG Code.

Refer to chapter 3.5 of the IMDG Code.



2.2.3.
2.2.4.

2.2.5.

ro-ro ships and ro-ro spaces intended for the carriage of dangerous goods;
ships and cargo spaces intended for the carriage of solid dangerous goods in
bulk; and

ships and cargo spaces intended for carriage of dangerous goods other than
liquids and gases in bulk in shipborne barges.

Special requirements
Unless otherwise specified, the following requirements shall govern the application of

tables 19.1,

19.2 and 19.3 to both "on-deck" and "underdeck" stowage of dangerous

goods where the numbers of the following paragraphs are indicated in the first column of

the tables.

3.1. Water supplies

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

Arrangements shall be made to ensure immediate availability of a supply of
water from the fire main at the required pressure either by permanent pres-
surization or by suitably placed remote arrangements for the fire pumps.

The quantity of water delivered shall be capable of supplying four nozzles of
a size and at pressures as specified in regulation 10.2, capable of being
trained on any part of the cargo space when empty. This amount of water
may be applied by equivalent means to the satisfaction of the Administra-
tion.

Means shall be provided for effectively cooling the designated under-deck
cargo space by at least 5 I/ min per square metre of the horizontal area of
cargo spaces, either by a fixed arrangement of spraying nozzles or by flood-
ing the cargo space with water. Hoses may be used for this purpose in small
cargo spaces and in small areas of larger cargo spaces at the discretion of the
Administration. However, the drainage and pumping arrangements shall be
such as to prevent the build-up of free surfaces. The drainage system shall be
sized to remove no less than 125% of the combined capacity of both the
water spraying system pumps and the required number of fire hose nozzles.
The drainage system valves shall be operable from outside the protected
space at a position in the vicinity of the extinguishing system controls. Bilge
wells shall be of sufficient holding capacity and shall be arranged at the side
shell of the ship at a distance from each other of not more than 40 m in each
watertight compartment. If this is not possible, the adverse effect upon sta-
bility of the added weight and free surface of water shall be taken into ac-
count to the extent deemed necessary by the Administration in its approval
of the stability information.>

Provision to flood a designated under-deck cargo space with suitable speci-
fied media may be substituted for the requirements in paragraph 3.1.3.

The total required capacity of the water supply shall satisfy paragraphs 3.1.2
and 3.1.3, if applicable, simultaneously calculated for the largest designated
cargo space. The capacity requirements of paragraph 3.1.2 shall be met by
the total capacity of the main fire pump(s), not including the capacity of the
emergency fire pump, if fitted. If a drencher system is used to satisfy para-
graph 3.1.3, the drencher pump shall also be taken into account in this total
capacity calculation.
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Refer to the “Recommendation on fixed fire-extinguishing systems for special category spaces”
adopted by the Organization by resolution A.123(V).
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3.2.

3.3.

3.4.

3.5.

Sources of ignition
Electrical equipment and wiring shall not be fitted in enclosed cargo spaces or ve-
hicle spaces unless it is essential for operational purposes in the opinion of the
Administration. However, if electrical equipment is fitted in such spaces, it shall be
of a certified safe type® for use in the dangerous environments to which it may be
exposed unless it is possible to completely isolate the electrical system (e.g. by re-
moval of links in the system, other than fuses). Cable penetrations of the decks and
bulkheads shall be sealed against the passage of gas or vapour. Through runs of
cables and cables within the cargo spaces shall be protected against damage from
impact. Any other equipment which may constitute a source of ignition of flamm-
able vapour shall not be permitted.

Detection system

Ro-ro spaces shall be fitted with a fixed fire detection and fire alarm system com-

plying with the requirements of the Fire Safety Systems Code. All other types of

cargo spaces shall be fitted with either a fixed fire detection and fire alarm system
or a sample extraction smoke detection system complying with the requirements of
the Fire Safety Systems Code. If a sample extraction smoke detection system is
fitted, particular attention shall be given to paragraph 2.1.3 in chapter 10 of the Fire

Safety Systems Code in order to prevent the leakage of toxic fumes into occupied

areas.

Ventilation arrangement

3.4.1. Adequate power ventilation shall be provided in enclosed cargo spaces. The
arrangement shall be such as to provide for at least six air changes per hour
in the cargo space, based on an empty cargo space, and for removal of
vapours from the upper or lower parts of the cargo space, as appropriate.

3.4.2. The fans shall be such as to avoid the possibility of ignition of flammable
gas/air mixtures. Suitable wire mesh guards shall be fitted over inlet and
outlet ventilation openings.

3.4.3. Natural ventilation shall be provided in enclosed cargo spaces intended for
the carriage of solid dangerous goods in bulk, where there is no provision for
mechanical ventilation.

Bilge pumping

3.5.1. Where it is intended to carry flammable or toxic liquids in enclosed cargo
spaces, the bilge pumping system shall be designed to protect against inad-
vertent pumping of such liquids through machinery space piping or pumps.
Where large quantities of such liquids are carried, consideration shall be
given to the provision of additional means of draining those cargo spaces.

3.5.2. If the bilge drainage system is additional to the system served by pumps in
the machinery space, the capacity of the system shall be not less than 10
m>/h per cargo space served. If the additional system is common, the capa-
city need not exceed 25 m%h. The additional bilge system need not be ar-
ranged with redundancy.

3.5.3.  Whenever flammable or toxic liquids are carried, the bilge line into the
machinery space shall be isolated either by fitting a blank flange or by a
closed lockable valve.

Refer to the Recommendations of the International Electrotechnical Commission, in particular
publication IEC 60092, “Electrical installations in ships”.
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3.6.

3.7.

3.8.

3.9.

3.5.4. Enclosed spaces outside machinery spaces containing bilge pumps serving
cargo spaces intended for carriage of flammable or toxic liquids shall be fit-
ted with separate mechanical ventilation giving at least six air changes per
hour. If the space has access from another enclosed space, the door shall be
self-closing.

3.5.5. If bilge drainage of cargo spaces is arranged by gravity drainage, the drain-
age shall be either led directly overboard or to a closed drain tank located
outside the machinery spaces. The tank shall be provided with a vent pipe to
a safe location on the open deck. Drainage from a cargo space into bilge
wells in a lower space is only permitted if that space satisfies the same re-
guirements as the cargo space above.

Personnel protection

3.6.1. Four sets of full protective clothing, resistant to chemical attack, shall be
provided in addition to the fire-fighter's outfits required by regulation 10.10
and shall be selected taking into account the hazards associated with the
chemicals being transported and the standards developed by the Organiz-
ation according to the class and physical state.>’

3.6.2. At least two self-contained breathing apparatuses additional to those required
by regulation 10.10 shall be provided. Two spare charges suitable for use
with the breathing apparatus shall be provided for each required apparatus.
Passenger ships carrying not more than 36 passengers and cargo ships that
are equipped with suitably located means for fully recharging the air cylin-
ders free from contamination need carry only one spare charge for each re-
quired apparatus.

3.6.3. For cargo ships with a gross tonnage below 500, the extent of this equipment
will be assessed in each individual case.

Portable fire extinguishers™

Portable fire extinguishers with a total capacity of at least 12 kg of dry powder or

equivalent shall be provided for the cargo spaces. These extinguishers shall be in

addition to any portable fire extinguishers required elsewhere in this chapter.

Insulation of machinery space boundaries

Bulkheads forming boundaries between cargo spaces and machinery spaces of

category A shall be insulated to "A-60" class standard, unless the dangerous goods

are stowed at least 3 m horizontally away from such bulkheads. Other boundaries
between such spaces shall be insulated to "A-"60" class standard.

Water-spray system (Car deck sprinkler system)

Each open ro-ro space having a deck above it and each space deemed to be a closed

ro-ro space not capable of being sealed shall be fitted with an approved fixed pres-

sure water-spraying system for manual operation which shall protect all parts of
any deck and vehicle platform in the space, except that the Administration may
permit the use of any other fixed fire-extinguishing system that has been shown by
full-scale test to be no less effective. However, the drainage and pumping arrange-
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As regards dry cargo in bulk, the protective coating should meet the equipment requirements
stipulated in the IMSBC Code’s relevant inventories of each individual substance. As regards
packaged goods, the protective coating should meet the equipment requirements stipulated in the
emergency procedures (EmS) in the Supplement to the IMDG Code for each individual substance.
Refer to “Unified interpretation of SOLAS chapter 11-2 on the number and arrangement of portable
fire-extinguishers on board ships” (MSC.1/Circ.1275).
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3.10.

ments shall be such as to prevent the build-up of free surfaces. The drainage system

shall be sized to remove no less than 125% of the combined capacity of both the

water-spraying system pumps and the required number of fire hose nozzles. The
drainage system valves shall be operable from outside the protected space at a po-
sition in the vicinity of the extinguishing system controls. Bilge wells shall be of

sufficient holding capacity and shall be arranged at the side shell of the ship at a

distance from each other of not more than 40 m in each watertight compartment. If

this is not possible, the adverse effect upon stability of the added weight and free
surface of water shall be taken into account to the extent deemed necessary by the

Administration in its approval of the stability information.

Separation of ro-ro spaces

3.10.1. In ships having ro-ro spaces, a separation shall be provided between a
closed ro-ro space and an adjacent open ro-ro space. The separation shall be
such as to minimize the passage of dangerous vapours and liquids between
such spaces. Alternatively, such separation need not be provided if the ro-ro
space is considered to be a closed cargo space over its entire length and fully
complies with the relevant special requirements of this regulation.

3.10.2. In ships having ro-ro spaces, a separation shall be provided between a
closed ro-ro space and the adjacent weather deck. The separation shall be
such as to minimize the passage of dangerous vapours and liquids between
such spaces. Alternatively, a separation need not be provided if the arrange-
ments of the closed ro-ro spaces are in accordance with those required for
the dangerous goods carried on adjacent weather decks.

Document of compliance®

The Administration shall provide the ship with an appropriate document as evidence of
compliance of construction and equipment with the requirements of this regulation. Certi-
fication for dangerous goods, except solid dangerous goods in bulk, is not required for
those cargoes specified as class 6.2 and 7and dangerous goods in limited quantities and
excepted quantities.
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Refer to the “Recommendation on fixed fire-extinguishing systems for special category spaces”
adopted by the Organization by resolution A.123(V).

Refer to the “Document of Compliance with the special requirements for ships carrying dangerous
goods under the provisions of regulation 19”, as amended and paragraph 7.17 of the 2000 HSC
Code, as amended (MSC.1/Circ.1266).



Table 19.1 — Application of the requirements to different modes of carriage of dangerous
goods in ships and cargo spaces

Where X appears in table 19.1, it means this requirement is applicable to all classes of danger-
ous goods as given in the appropriate line of table 19.3, except as indicated by the notes.

Regulation 19.2.2
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Notes:

1 For classes 4 and 5.1 solids not applicable to closed freight containers. For classes 2, 3,
6.1 and 8 when carried in closed freight containers, the ventilation rate may be reduced to
not less than two air changes per hour. For classes 4 and 5.1 liquids when carried in
closed freight containers, the ventilation rate may be reduced to not less than two air
changes per hour. For the purpose of this requirement a portable tank is a closed freight
container.

2 Applicable to decks only.

3 Applies only to closed ro-ro spaces, not capable of being sealed.

4 In the special case where the barges are capable of containing flammable vapours or
alternatively if they are capable of discharging flammable vapours to a safe space outside
the barge carrier compartment by means of ventilation ducts connected to the barges,
these requirements may be reduced or waived to the satisfaction of the Administration.

5 Special category spaces shall be treated as closed ro-ro spaces when dangerous goods are
carried.



Table 19.2 — Application of the requirements to different classes of dangerous goods for
ships and cargo spaces carrying solid dangerous goods in bulk

6
Regulation 19  Class 4.1 4.2 4.3 5.1 6.1 8 9

311 X " - Z - - "
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.3.4.2 x° X/ X 79 - - e
.3.4.3 X X X ” "

3.6 X X X x ~ <
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Notes:

6 The hazards of substances in this class which may be carried in bulk are such that special
consideration shall be given by the Administration to the construction and equipment of
the ship involved in addition to meeting the requirements enumerated in this table.

7 Only applicable to Seedcake containing solvent extractions, to Ammonium nitrate and to
Ammonium nitrate fertilizers.

8 Only applicable to Ammonium nitrate and to Ammonium nitrate fertilizers. However, a
degree of protection in accordance with standards contained in the International Electro-
technical Commission publication 60079, “Electrical apparatus for explosive gas atmos-
pheres”, is sufficient.

9 Only suitable wire mesh guards are required.

10  The requirements of the International Maritime Solid Bulk Cargoes (IMSBC) Code,
adopted by resolution A.434(XI), as amended, are sufficient.
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Table 19.3 — Application of the requirements to different classes of dangerous goods except solid dangerous goods in bulk

Class — 11- [14S] 21 [ 22| 23 | 23 | 3 3 41 | 42 | 43 | 43| 51|52 |61 | 61 |61 |61 8 8 8 8 9
1.6
flamm-{ non- [liquids| liquids liquids®|solids liquids| liquids |liquids| solids [liquids|liquids|liquids| solids
able® [flamm- < p23°ch < [23°CH
able | < [>23°CH 23°CY to< 23°CY <
23°CH to< 61°C 61°C
61°C
Regulation
194
311 X | X | x| X X X X X X | X X X | X | x| X X X | X | X[ X[ x [ x| X
3.1.2 X | X | X | X X X X X X | X X X | x| x| X X X | X | x| x| x| X -
3.1.4 X - - - - - - - - - - - - - - - - - - - - - -
3.2 X - X - X - X - - - X - - - X - - - X - - - | XY
3.3 X | X | X | X - X X X X | X X X | X - X X X | X | X[ x| x| X -
3.4.1 - - X - - X X - XM xH X X | X2 - X X - X X X - - xH
3.4.2 - - X - - - X - - - - - - - X - - - X - - - | XY
35 - - - - - - X - - - - - - - X X X - X | xB [ xFP| - -
3.6 - - X | X X X X X X | X X X | X | x| X X X | X | X | x| x| x [x¥
3.7 - - - - - - X X X | X X X | X - X X - - X | X - - -
3.8 xXZ | - X | X X X X X X | X X X | xB| - X X - - X | X - - -
3.9 X | X | X | X X X X X X | X X X | x| x| X X X | X | X | x| x [ x| X
3.10.1 X | X | x| X X X X X X | X X X | X [ xX®] x X X | X | X[ X[ x [ x| X
3.10.2 X | X | X | X X X X X X | X X X | x | x®| X X X | X | X | x| x [ x| X

Notes:
When “mechanically-ventilated spaces” are required by the IMDG Code.

11
12
13
14
15
16

Stow 3 m horizontally away from the machinery space boundaries in all cases.

Refer to the IMDG Code.
As appropriate to the goods to be carried.
FP means flashpoint.
Under the provisions of the IMDG Code, stowage of class 5.2 dangerous goods under deck or in enclosed ro-ro spaces is prohibited.
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17
18
19
20
21

Only applicable to dangerous goods evolving flammable vapour listed in the IMDG Code.

Only applicable to dangerous goods having a flashpoint less than 23 C listed in the IMDG Code.

Only applicable to dangerous goods having a subsidiary risk class 6.1.

Under the provisions of the IMDG Code, stowage of class 2.3 having subsidiary risk class 2.1 under deck or in enclosed ro-ro spaces is prohibited.

Under the provisions of the IMDG Code, stowage of class 4.3 liquids having a flashpoint less than 23 C under deck or in enclosed ro-ro spaces is prohibited.
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Regulation 20 — Protection of vehicle, special category and ro-ro spaces

Purpose

The purpose of this regulation is to provide additional safety measures in order to address the fire
safety objectives of this chapter for ships fitted with vehicle, special category and ro-ro spaces. For
this purpose, the following functional requirements shall be met:

1.

3.

1.1.

1.2.
1.3.

fire protection systems shall be provided to adequately protect the ship from the fire hazards
associated with vehicle, special category and ro-ro spaces;

ignition sources shall be separated from vehicle, special category and ro-ro spaces; and

vehicle, special category and ro-ro spaces shall be adequately ventilated.

General requirements

2.1.

2.2.

Application

In addition to complying with the requirements of regulations in parts B, C, D and E, as appro-

priate, vehicle, special category and ro-ro spaces shall comply with the requirements of this re-

gulation.

Basic principles for passenger ships

2.2.1. The basic principle underlying the provisions of this regulation is that the main vertical
zoning required by regulation 9.2 may not be practicable in vehicle spaces of passenger
ships and, therefore, equivalent protection must be obtained in such spaces on the basis of
a horizontal zone concept and by the provision of an efficient fixed fire-extinguishing
system. Based on this concept, a horizontal zone for the purpose of this regulation may
include special category spaces on more than one deck provided that the total overall
clear height for vehicles does not exceed 10 m.

2.2.2. The basic principle underlying the provisions of paragraph 2.2.1 is also applicable to ro-
ro spaces.

2.2.3. The requirements of ventilation systems, openings in "A" class divisions and penetrations
in "A" class divisions for maintaining the integrity of vertical zones in this chapter shall
be applied equally to decks and bulkheads forming the boundaries separating horizontal
zones from each other and from the remainder of the ship.

Precaution against ignition of flammable vapours in closed vehicle spaces, closed ro-ro spaces
and special category spaces
3.1. Ventilation systems

3.1.1. Capacity of ventilation systems®"
There shall be provided an effective power ventilation system sufficient to give at least
the following air changes:
.1 Passenger ships:
Special category spaces 10 air changes per hour
Closed ro-ro and vehicle spaces
other than special category spaces
for ships carrying more than 36 passengers 10 air changes per hour

61

Reference is made to MSC/Circ.729, “Recommendation on constructional and operational guidelines for

ventilation system in ro-ro spaces” as well as to DS/EN ISO 9785, “Ventilation of cargo spaces for cars with

combustion engine — Calculation of theoretical quantity of air. As to the inspection of the degree of purity of

air”, reference is made to Notice A from the Danish Maritime Authority, technical regulation on occupational

health on board ships (Limit values for substances and materials).
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Closed ro-ro and vehicle spaces
other than special category spaces
for ships carrying not more than 36 passenger 6 air changes per hour
.2 Cargo ships: 6 air changes per hour
The Administration may require an increased number of air changes when vehicles are
being loaded and unloaded.
3.1.2. Performance of ventilation systems
3.1.2.1. In passenger ships, the power ventilation system shall be separate from other
ventilation systems. The power ventilation system shall be operated to give at
least the number of air changes required in paragraph 3.1.1 at all times when
vehicles are in such spaces, except where an air quality control system in ac-
cordance with paragraph 3.1.2.4 is provided. Ventilation ducts serving such
cargo spaces capable of being effectively sealed shall be separated for each such
space. The system shall be capable of being controlled from a position outside
such spaces.
3.1.2.2. In cargo ships, the ventilation fans shall normally be run continuously and give
at least the number of air changes required in paragraph 3.1.1 whenever vehicles
are on board, except where an air quality control system in accordance with
paragraph 3.1.2.4 is provided. Where this is impracticable, they shall be oper-
ated for a limited period daily as weather permits and in any case for a reason-
able period prior to discharge, after which period the ro-ro or vehicle space shall
be proved gas-free. One or more portable combustible gas detecting instruments
shall be carried for this purpose. The system shall be entirely separate from
other ventilating systems. Ventilation ducts serving ro-ro or vehicle spaces shall
be capable of being effectively sealed for each cargo space. The system shall be
capable of being controlled from a position outside such spaces.
3.1.2.3. The ventilation system shall be such as to prevent air stratification and the for-
mation of air pockets.
3.1.2.4. For all ships, where an air quality control system is provided based on the
guidelines developed by the Organization,® the ventilation system may be oper-
ated at a decreased number of air changes and/or a decreased amount of ven-
tilation. This relaxation does not apply to spaces to which at least ten air
changes per hour is required by paragraph 3.2.2 of this regulation and spaces
subject to regulations 19.3.4.1 and 20-1.
3.1.3. Indication of ventilation systems
Means shall be provided on the navigation bridge to indicate any loss of the required ven-
tilating capacity.
3.1.4. Closing appliances and ducts
3.1.4.1. Arrangements shall be provided to permit a rapid shutdown and effective clo-
sure of the ventilation system from outside of the space in case of fire, taking
into account the weather and sea conditions.

62 Refer to the "Revised design guidelines and operational recommendations for ventilation systems in ro-ro cargo

spaces" (MSC/Circ.1515).

14



3.1.4.2. Ventilation ducts, including dampers, within a common horizontal zone shall be
made of steel. In passenger ships, ventilation ducts that pass through other hori-
zontal zones or machinery spaces shall be "A- 60" class steel ducts constructed
in accordance with regulations 9.7.2.4.1.1 and 9.7.2.4.1.2.
3.1.5. Permanent openings
Permanent openings in the side plating, the ends or deckhead of the space shall be so situ-
ated that a fire in the cargo space does not endanger stowage areas and embarkation sta-
tions for survival craft and accommodation spaces, service spaces and control stations in
superstructures and deckhouses above the cargo spaces.
3.2. Electrical equipment and wiring
3.2.1. Except as provided in paragraph 3.2.2, electrical equipment and wiring shall be of a type
suitable for use in an explosive petrol and air mixture.®®
3.2.2. In case of other than special category spaces below the bulkhead deck, notwithstanding
the provisions in paragraph 3.2.1, above a height of 450 mm from the deck and from each
platform for vehicles, if fitted, except platforms with openings of sufficient size permit-
ting penetration of petrol gases downwards, electrical equipment of a type so enclosed
and protected as to prevent the escape of sparks shall be permitted as an alternative, on
condition that the ventilation system is so designed and operated as to provide continuous
ventilation of the cargo spaces at the rate of at least ten air changes per hour whenever
vehicles are on board.
3.3. Electrical equipment and wiring in exhaust ventilation ducts
Electrical equipment and wiring, if installed in an exhaust ventilation duct, shall be of a type ap-
proved for use in explosive petrol and air mixtures and the outlet from any exhaust duct shall be
sited in a safe position, having regard to other possible sources of ignition.
3.4. Other ignition sources
Other equipment which may constitute a source of ignition of flammable vapours shall not be
permitted.
3.5. Scuppers and discharges
Scuppers shall not be led to machinery or other spaces where sources of ignition may be pre-
sent.
4,  Detection and alarm
4.1. Fixed fire detection and fire alarm systems
Except as provided in paragraph 4.3.1, there shall be provided a fixed fire detection and fire
alarm system complying with the requirements of the Fire Safety Systems Code. The fixed fire
detection system shall be capable of rapidly detecting the onset of fire. The type of detectors and
their spacing and location shall be to the satisfaction of the Administration, taking into account
the effects of ventilation and other relevant factors. After being installed, the system shall be
tested under normal ventilation conditions and shall give an overall response time to the satis-
faction of the Administration.
4.2. Sample extraction smoke detection systems

63 Refer to Recommendations of the International Electrotechnical Commission, in particular publication 60079,

"Electrical apparatus for explosive gas atmospheres".
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Except open ro-ro spaces, open vehicle spaces and special category spaces, a sample extraction

smoke detection system complying with the requirements of the Fire Safety Systems Code may

be used as an alternative for the fixed fire detection and fire alarm system required in paragraph

4.1.

4.3. Special category spaces
4.3.1. An efficient fire patrol system shall be maintained in special category spaces. If an effi-
cient fire patrol system is maintained by a continuous fire watch at all times during the
voyage, a fixed fire detection and fire alarm system is not required.
4.3.2. Manually operated call points shall be spaced so that no part of the space is more than 20
m from a manually operated call point, and one shall be placed close to each exit from
such spaces.
Structural fire protection
Notwithstanding the provisions of regulation 9.2.2, in passenger ships carrying more than 36 pas-
sengers, the boundary bulkheads and decks of special category spaces and ro-ro spaces shall be insu-
lated to "A-60" class standard. However, where a category (5), (9) or (10) space, as defined in regula-
tion 9.2.2.3, is on one side of the division, the standard may be reduced to "A- 0". Where fuel oil tanks
are below a special category space or a ro-ro space, the integrity of the deck between such spaces may
be reduced to "A-0" standard.
Fire extinction
6.1. Fixed fire-extinguishing systems
(The requirements of paragraphs 6.1.1 and 6.1.2 shall apply to ships constructed on or after 1
July 2014. Ships constructed before 1 July 2014 shall comply with the previously applicable re-
quirements of paragraphs 6.1.1 and 6.1.2).
6.1.1. Vehicle spaces and ro-ro spaces, which are not special category spaces and are capable of
being sealed from a location outside of the cargo spaces, shall be fitted with one of the
following fixed fire-extinguishing systems:
6.1.1.1. a fixed gas fire-extinguishing system complying with the provisions of the Fire
Safety Systems Code;

6.1.1.2. a fixed high-expansion foam fire-extinguishing system complying with the
provisions of the Fire Safety Systems Code; or

6.1.1.3. a fixed water-based fire-fighting system for ro-ro spaces and special category
spaces complying with the provisions of the Fire Safety Systems Code and pa-
ragraphs 6.1.2.1t0 6.1.2.4.

6.1.2. Vehicle spaces and ro-ro spaces not capable of being sealed and special category spaces
shall be fitted with a fixed water-based fire-fighting system for ro-ro spaces and special
category spaces complying with the provisions of the Fire Safety Systems Code which
shall protect all parts of any deck and vehicle platform in such spaces. Such a water-based
fire-fighting system shall have:
6.1.2.1. apressure gauge on the valve manifold;
6.1.2.2. clear marking on each manifold valve indicating the spaces served;
6.1.2.3. instructions for maintenance and operation located in the valve room; and
6.1.2.4. a sufficient number of drainage valves to ensure complete drainage of the

system.
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6.1.3.

6.14.

The Administration may permit the use of any other fixed fire-extinguishing system® that
has been shown, by a full-scale test in conditions simulating a flowing petrol fire in a ve-
hicle space or a ro-ro space, to be not less effective in controlling fires likely to occur in
such a space.
The requirements of this paragraph shall apply to ships constructed on or after 1 January
2010. Ships constructed on or after 1 July 2002 and before 1 January 2010 shall comply
with the previously applicable requirements of paragraph 6.1.4, as amended by resolution
MSC.99(73). When fixed pressure water-spraying systems are fitted, in view of the
serious loss of stability which could arise due to large quantities of water accumulating on
the deck or decks during the operation of the fixed pressure water-spraying system, the
following arrangements shall be provided:
6.1.4.1. in passenger ships:
6.1.4.1.1. in the spaces above the bulkhead deck, scuppers shall be fitted so
as to ensure that such water is rapidly discharged directly over-
board, taking into account the guidelines developed by the Organ-
ization;®
6.1.4.1.2.
6.1.4.1.2.1. in ro-ro passenger ships, discharge valves for scup-
pers, fitted with positive means of closing operable
from a position above the bulkhead deck in accord-
ance with the requirements of the International Con-
vention on Load Lines in force, shall be kept open
while the ships are at sea;
6.1.4.1.2.2. any operation of valves referred to in paragraph
6.1.4.1.2.1 shall be recorded in the log-book;
6.1.4.1.3. in the spaces below the bulkhead deck, the Administration may re-
quire pumping and drainage facilities to be provided additional to
the requirements of regulation 11-1/35-1. In such case, the drainage
system shall be sized to remove no less than 125% of the combined
capacity of both the water-spraying system pumps and the required
number of fire hose nozzles, taking into account the guidelines de-
veloped by the Organization.®® The drainage system valves shall be
operable from outside the protected space at a position in the
vicinity of the extinguishing system controls. Bilge wells shall be
of sufficient holding capacity and shall be arranged at the side shell
of the ship at a distance from each other of not more than 40 m in
each watertight compartment;

64

65

66

Refer to the “Guidelines for the approval of fixed water-based fire-fighting systems for ro-ro spaces and special
category spaces equivalent to that referred to in resolution A.123(V)" (MSC.1/Circ.1272) and "Revised
Guidelines for the design and approval of fixed water-based fire-fighting systems for ro-ro spaces and special
category spaces" (MSC.1/Circ.1430).

Refer to the “Guidelines for drainage systems in closed vehicle and ro-ro spaces and special category spaces”, to
be developed by the Organization (MSC.1/Circ.1234).

Refer to the “Guidelines for drainage systems in closed vehicle and ro-ro spaces and special category spaces”, to
be developed by the Organization (MSC.1/Circ.1234).
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6.1.4.2.

in cargo ships, the drainage and pumping arrangements shall be such as to pre-
vent the build-up of free surfaces. In such case, the drainage system shall be
sized to remove no less than 125% of the combined capacity of both the water-
spraying system pumps and the required number of fire hose nozzles, taking
into account the guidelines developed by the Organization.”” The drainage
system valves shall be operable from outside the protected space at a position in
the vicinity of the extinguishing system controls. Bilge wells shall be of suffi-
cient holding capacity and shall be arranged at the side shell of the ship at a
distance from each other of not more than 40 m in each watertight compart-
ment. If this is not possible, the adverse effect upon stability of the added
weight and free surface of water shall be taken into account to the extent
deemed necessary by the Administration in its approval of the stability infor-
mation®®. Such information shall be included in the stability information sup-
plied to the master as required by regulation 11-1/5-1.

6.1.5. On all ships, for closed vehicles and ro-ro spaces and special category spaces, where
fixed pressure water-spraying systems are fitted, means shall be provided to prevent the
blockage of drainage arrangements, taking into account the guidelines developed by the
Organization.®® Ships constructed before 1 January 2010 shall comply with the require-
ments of this paragraph by the first survey after 1 January 2010.

6.1.5.1.

6.1.5.2.

6.1.5.3.

6.1.5.4.

Ships constructed before 1 January 2010, but after 1 July 2002, meeting the re-
quirements of paras 6.1.5.3 and 6.1.5.4 shall be considered as meeting the re-
quirements of para 6.1.5.

In enclosed car deck spaces and ro-ro spaces as well as special cargo spaces in
ships constructed before 1 July 2002, the following shall apply:

The drainage from car decks/ro-ro decks shall be of such capacity that two-
thirds of the scuppers, freeing ports, etc. on the starboard or port side shall be
capable of draining off a quantity of water originating from sprinkler pumps
and firepumps, taking into account a list of about 1 for ships with a breadth of
above 20 metres and about 1.5 to 2 for ships with a breadth below 20 metres
and trim forward or aft of about 0.5 A water column of maximum 100 mm
above the scuppers/bilge wells may be accepted.

Scuppers on the car deck shall be provided, over the outlet grate, with a remov-
able grill with vertical bars to prevent large obstacles from blocking the drain.
The grill may be placed obliquely against the side of the ship. The grill shall
have a height of minimum 1 meter above the deck and shall have a free flow
area of minimum 0.4 m?, while the distance between the individual bars shall be
maximum 25 mm.

6.2. Portable fire extinguishers

67

68

69

Refer to the “Guidelines for drainage systems in closed vehicle and ro-ro spaces and special category spaces”, to
be developed by the Organization (MSC.1/Circ.1234).

Refer to the “Recommendations on fixed fire-extinguishing systems for special category spaces” adopted by the
Organization by resolution A.123(V).

Refer to the “Guidelines for drainage systems in closed vehicle and ro-ro spaces and special category spaces”, to
be developed by the Organization (MSC.1/Circ.1234).
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6.2.1. Portable fire extinguishers shall be provided at each deck level in each hold or compart-
ment where vehicles are carried, spaced not more than 20 m apart on both sides of the
space. At least one portable fire extinguisher shall be located at each access to such a
cargo space.’

6.2.2. In addition to the provision of paragraph 6.2.1, the following fire-extinguishing appli-
ances shall be provided in vehicle, ro-ro and special category spaces intended for the car-
riage of motor vehicles with fuel in their tanks for their own propulsion:
6.2.2.1. at least three water-fog applicators; and
6.2.2.2. one portable foam applicator unit complying with the provisions of the Fire

Safety Systems Code, provided that at least two such units are available in the
ship for use in such spaces.

Regulation 20-1 — Requirements for vehicle carriers carrying motor vehicles with compressed
hydrogen or natural gas in their tanks for their own propulsion as cargo

Purpose

The purpose of this regulation is to provide additional safety measures in order to address the fire
safety objectives of this chapter for vehicle carriers with vehicle and ro-ro spaces intended for carriage
of motor vehicles with compressed hydrogen or compressed natural gas in their tanks for their own
propulsion as cargo.

Application

1.

2.1.

2.2.

In addition to complying with the requirements of regulation 20, as appropriate, vehicle spaces of
vehicle carriers constructed on or after 1 January 2016 intended for the carriage of motor vehicles
with compressed hydrogen or compressed natural gas in their tanks for their own propulsion as
cargo shall comply with the requirements in paragraphs 3 to 5 of this regulation.

In addition to complying with the requirements of regulation 20, as appropriate, vehicle carriers
constructed before 1 January 2016, including those constructed before 1 July 2012,™ shall com-
ply with the requirements in paragraph 5 of this regulation.

3. Requirements for spaces intended for carriage of motor vehicles with compressed natural gas in
their tanks for their own propulsion as cargo

3.1.

3.2.

3.3.

Electrical equipment and wiring

All electrical equipment and wiring shall be of a certified safe type for use in an explosive

methane and air mixture.

Ventilation arrangement

3.2.1. Electrical equipment and wiring, if installed in any ventilation duct, shall be of a certified
safe type for use in explosive methane and air mixtures.

3.2.2. The fans shall be such as to avoid the possibility of ignition of methane and air mixtures.
Suitable wire mesh guards shall be fitted over inlet and outlet ventilation openings.

Other ignition sources

70

71

72

Refer to “Unified interpretation of SOLAS chapter I1-2 on the number and arrangement of portable fire-
extinguishers on board ships” (MSC.1/Circ.1275).

Refer to the "Recommendation on safety measures for existing vehicle carriers carrying motor vehicles with
compressed hydrogen or natural gas in their tanks for their own propulsion as cargo" (MSC.1/Circ.1471).

Refer to the recommendations of the International Electrotechnical Commission, in particular, publication IEC
60079.
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Other equipment which may constitute a source of ignition of methane and air mixtures shall not
be permitted.

4. Requirements for spaces intended for carriage of motor vehicles with compressed hydrogen in

their tanks for their own propulsion as cargo
4.1. Electrical equipment and wiring

All electrical equipment and wiring shall be of a certified safe type for use in an explosive
hydrogen and air mixture.”

4.2. Ventilation arrangement

4.2.1. Electrical equipment and wiring, if installed in any ventilation duct, shall be of a certified
safe type for use in explosive hydrogen and air mixtures and the outlet from any exhaust
duct shall be sited in a safety position, having regard to other possible sources of igni-
tion.

4.2.2. The fans shall be designed such as to avoid the possibility of ignition of hydrogen and air
mixtures. Suitable wire mesh guards shall be fitted over inlet and outlet ventilation
openings.

4.3. Other ignition sources

Other equipment which may constitute a source of ignition of hydrogen and air mixtures shall not
be permitted.

5. Detection

When a vehicle carrier carries as cargo one or more motor vehicles with either compressed
hydrogen or compressed natural gas in their tanks for their propulsion, at least two portable gas
detectors shall be provided. Such detectors shall be suitable for the detection of the gas fuel and
be of a certified safe type for use in the explosive gas and air mixture.

Regulation 21 — Casualty threshold, safe return to port and safe areas

6.

Application

Passenger ships constructed on or after 1 July 2010 having length, as defined in regulation 11-1/2.5, of

120 m or more or having three or more main vertical zones shall comply with the provisions of this

regulation.

Purpose

The purpose of this regulation is to establish design criteria for a ship’s safe return to port under its

own propulsion after a casualty that does not exceed the casualty threshold stipulated in paragraph 3

and also provides functional requirements and performance standards for safe areas.

Casualty threshold

The casualty threshold, in the context of a fire, includes:

8.1. loss of space of origin up to the nearest “A” class boundaries, which may be a part of the space
of origin, if the space of origin is protected by a fixed fire extinguishing system; or

8.2. loss of the space of origin and adjacent spaces up to the nearest “A” class boundaries, which are
not part of the space of origin.

Safe return to port™

73

Refer to the recommendations of the International Electrotechnical Commission, in particular, publication IEC
60079.
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10.

When fire damage does not exceed the casualty threshold indicated in paragraph 3, the ship shall be
capable of returning to port while providing a safe area as defined in regulation 3. To be deemed cap-
able of returning to port, the following systems shall remain operational in the remaining part of the
ship not affected by fire:

9.1.
9.2.
9.3.
9.4.
9.5.

9.6.
9.7.
9.8.
9.9.
9.10.
9.11.
9.12.
9.13.
9.14.

propulsion;

steering systems and steering-control systems;

navigational systems;

systems for fill, transfer and service of fuel oil;

internal communication between the bridge, engineering spaces, safety centre, fire-fighting and
damage control teams, and as required for passenger and crew notification and mustering;
external communication;

fire main system;

fixed fire-extinguishing systems;

fire and smoke detection system;

bilge and ballast system;

power-operated watertight and semi-watertight doors;

systems intended to support “safe areas” as indicated in paragraph 5.1.2;

flooding detection systems; and

other systems determined by the Administration to be vital to damage control efforts.

Safe area(s)

10.1.

Functional requirements
10.1.1. the safe area(s) shall generally be internal space(s); however, the use of an ex-
ternal space as a safe area may be allowed by the Administration taking into account any
restriction due to the area of operation and relevant expected environmental conditions;
10.1.2. the safe area(s) shall provide all occupants with the following basic services’
to ensure that the health of passengers and crew is maintained:
10.1.2.1.sanitation;
10.1.2.2.water;
10.1.2.3.food;
10.1.2.4.alternate space for medical care;
10.1.2.5.shelter from the weather;
10.1.2.6.means of preventing heat stress and hypothermia;
10.1.2.7.light; and
10.1.2.8.ventilation;

10.1.3. ventilation design shall reduce the risk that smoke and hot gases could affect
the use of the safe area(s); and
10.1.4. means of access to life-saving appliances shall be provided from each area

identified or used as a safe area, taking into account that a main vertical zone may not be
available for internal transit.

74

75

Refer to the “Performance standards for the systems and services to remain operational on passenger ships for
safe return to port and orderly evacuation and abandonment after a casualty” (MSC.1/Circ.1369/Add.1).
Refer to the “Performance standards for the systems and services to remain operational on passenger ships for
safe return to port and orderly evacuation and abandonment after a casualty” (MSC.1/Circ.1369/Add.1).
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10.2. Alternate space for medical care
Alternate space for medical care shall conform to a standard acceptable to the Administration.”

Regulation 22 — Design criteria for systems to remain operational after a fire casualty

1.

Application

Passenger ships constructed on or after 1 July 2010 having length, as defined in regulation 11-1/2.5, of

120 m or more or having three or more main vertical zones shall comply with the provisions of this

regulation.

Purpose

The purpose of this regulation is to provide design criteria for systems required to remain operational

for supporting the orderly evacuation and abandonment of a ship, if the casualty threshold, as defined

in regulation 21.3, is exceeded.

Systems’’

3.1. Incase any one main vertical zone is unserviceable due to fire, the following systems shall be so
arranged and segregated as to remain operational:

3.1.1. fire main;

3.1.2. internal communications (in support of fire-fighting as required for passenger and crew
notification and evacuation);

3.1.3. means of external communications;

3.1.4. bilge systems for removal of fire-fighting water;

3.1.5. lighting along escape routes, at assembly stations and at embarkation stations of life-sav-
ing appliances; and

3.1.6. guidance systems for evacuation shall be available.

3.2.  The above systems shall be capable of operation for at least 3 h on the assumption of no damage
outside the unserviceable main vertical zone. These systems are not required to remain oper-
ational within the unserviceable main vertical zones.

3.3. Cabling and piping within a trunk constructed to an “A-60" standard shall be deemed to remain
intact and serviceable while passing through the unserviceable main vertical zone for the pur-
poses of paragraph 3.1. An equivalent degree of protection for cabling and piping may be ap-
proved by the Administration.

Regulation 23 — Safety centre on passenger ships

1.

Application

Passenger ships constructed on or after 1 July 2010 shall have on board a safety centre complying with
the requirements of this regulation.

Purpose

The purpose of this regulation is to provide a space to assist with the management of emergency situa-
tions.

Location and arrangement

76

7

Refer to the “Guidance on the establishment of medical and sanitation related programmes for passenger ships”
(MSC./Circ.1129).

Refer to the “Performance standards for the systems and services to remain operational on passenger ships for
safe return to port and orderly evacuation and abandonment after a casualty” (MSC.1/Circ.1369/Add.1).
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The safety centre shall either be a part of the navigation bridge or be located in a separate space ad-
jacent to and having direct access to the navigation bridge, so that the management of emergencies can
be performed without distracting watch officers from their navigational duties.
4. Layout and ergonomic design
The layout and ergonomic design of the safety centre shall take into account the guidelines developed
by the Organization™, as appropriate.
5. Communications
Means of communication between the safety centre, the central control station, the navigation bridge,
the engine control room, the storage room(s) for fire extinguishing system(s) and fire equipment lock-
ers shall be provided.
6. Control and monitoring of safety systems
Notwithstanding the requirements set out elsewhere in the SOLAS Convention, the full functionality
(operational, control, monitoring or any combination thereof, as required) of the safety systems listed
below shall be available from the safety centre:
6.1. all powered ventilation systems;
6.2. fire doors;
6.3. general emergency alarm system;
6.4. public address system;
6.5. electrically powered evacuation guidance systems;
6.6. watertight and semi-watertight doors;
6.7. indicators for shell doors, loading doors and other closing appliances;
6.8. water leakage of inner/outer bow doors, stern doors and any other shell door;
6.9. television surveillance system;
6.10. fire detection and alarm system;
6.11. fixed fire-fighting local application system(s);
6.12. sprinkler and equivalent systems;
6.13. water-based systems for machinery spaces;
6.14. alarm to summon the crew;
6.15. atrium smoke extraction system;
6.16. flooding detection systems; and
6.17. fire pumps and emergency fire pumps.

78 Refer to guidelines to be developed by the Organization.
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Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
The Construction and Equipment, etc. of Ships

Chapter 11-2 N(1)
Additions to the provisions of the “Fire Safety Systems Code” (FSS Code),
chapter 5, paragraphs 2.1 and 2.2

1 Application
This chapter contains requirements for CO2 fire-extinguishing systems used as fixed installations for ex-
tinguishing fires using gases as required by chapter 11-2, regulation 10.4.1.1.1 of the SOLAS Convention.

2 General provisions for CO2 fire-extinguishing systems

2.1 CO2 systems shall, insofar as possible, be protected against incorrect operation.

2.2 It shall be possible for the ship’s crew to check the condition of CO2 systems in a safe manner.
It shall not be possible to release the systems inadvertently in connection with control, mainte-
nance, etc. Maintenance and inspection shall be carried out in accordance with the IMO guid-
ance for the maintenance and inspection of fixed carbon dioxide fire-extinguishing systems.’

2.3 It shall be possible to secure CO2 systems against release during yard work in machinery
spaces.

2.4 In case of new-buildings/flagging-in, it shall be possible to prove that CO2 systems will work as
intended in all conditions in case of a fire.

78 Refer to IMO circular MSC.1/Circ.1318, “Guidance for the maintenance and inspection of fixed carbon dioxide

fire-extinguishing systems”.



Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
The Construction and Equipment, etc. of Ships
Chapter 11-2 N(2)

DELETED



Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
The Construction and Equipment, etc. of Ships

Chapter 11-2 N(3)
Additional Danish regulations
Supplement to the provisions of the Fire Safety Systems Code (FSS Code), chapter 4

Periodic surveys, etc. of fire-extinguishers

1.

General

1.1. Fire-extinguishers and spare charges shall be ready for use at any time and be subjected to
routine checks.

1.2. The functioning of a suitable number of the ship's portable fire-extinguishers from both
accommodation and engine spaces shall be systematically tested in connection with fire drills.

1.3. Portable fire-extinguishers shall be checked in accordance with the guidelines stipulated in the

IMO guidance on portable fire-extinguishers.” The inspections prescribed by this regulation
may be carried out on board on the responsibility of the ship’s master, chief engineer or first
mate on the condition that the service instructions of the manufacturer for each individual type
of fire-extinguisher available on board is observed. The pressure-tests mentioned under para-
graph 2 may be carried out on board by the relevant ship’s chief engineer on the condition that
he has acquired a certificate as a chief engineer in accordance with the STCW Convention,
chapter 111, regulation I11-2. If the inspections and pressure-tests mentioned are not made on
board, they shall be carried out in this country by approved companies, persons or test insti-
tutes. Abroad, inspections and tests may be carried out by locally recognized companies.

Periodical pressure tests, etc.

2.1

2.2

2.3

Pressurized portable fire-extinguishers

2.1.1 Containers for pressurized fire-extinguishers shall be cleaned and inspected internally as
well as pressure-tested every ten years. The test pressure shall be that stamped on the
container.

2.1.2 If more than five years have passed since the latest pressure test, a discharged fire-ex-
tinguisher shall not be recharged until a new pressure test has been carried out with a
satisfactory result.

Cartridge-driven portable fire-extinguishers

2.2.1 Containers for cartridge-driven fire-extinguishers shall be cleaned and inspected inter-
nally as well as pressure-tested every five years. The test pressure shall be that stamped
on the container.

The month and year of the pressure test shall be stamped on the container in a durable manner.

79

Refer to IMO resolution A.951(23), “Improved guidelines for marine portable fire-extinguishers”.



Translation. Only the Danish document has legal validity.

Notice B from the Danish Maritime Authority —
The Construction and Equipment, etc. of Ships

Chapter 11-3
Accommodation etc.*

Part | — Definitions, etc.
Regulation 1 — Definitions
Unless provided otherwise in specific provisions, the following definitions shall apply for the purposes of this

chapter:

1 “New ship” means a ship the keel of which is laid or which is at a similar stage of construction on or
after the entry into force of the Maritime Labour Convention, 2006, on 20 August 2013.

2 “Existing ship’ means a ship which is not a new ship.

3 ““Ship” means a ship other than one which navigates exclusively in inland waters or waters within, or
closely adjacent to, sheltered waters or areas where port regulations apply.

4 ““Seagoing ship* means a ship the trade area of which is not limited to port areas.

5 “Seafarer” means, for the purposes of this chapter, any person, including the master, who is employed
or engaged or works in any capacity on board a ship.

6 “Officer” means any crewmember, apart from the master, who is appointed for this function under
national legislation or national regulations or who, if such appointment has not occurred, has been
appointed for this function in accordance with a collective agreement or custom.

7 “Adult” means a person who has turned 18 years of age.

8 “Accommodation” means such sleeping rooms, dining rooms, toilet rooms and bathrooms, sickbays
(hospital), recreational spaces, offices, etc. and corridors in the crew accommodation as are provided
for the use of the seafarers and passengers.

9 “Bathrooms” means spaces in which toilet facilities are not included, but where bathing facilities are
available.

10  “Toilet rooms” means spaces in which bathing facilities are not included, but where a toilet has been
fitted.

11 “Tropical climate” means the areas between 30°N and 30 °S.

12 ““Port area” means an area other than a sea area extending to the outermost permanent port works
forming an integral part of the port system, or to the limits defined by natural geographical features
protecting a(n) river mouth /estuary or similar sheltered area.

13 “‘Special purpose ships” means the IMO Code of Safety for Special Purpose Ships® (SPS Code,

MSC.266(84)).

Parts | and Il of this chapter include provisions implementing ILO Convention MLC 2006 of 7 February 2006 on
accommaodation spaces and recreational facilities.

Please note that Denmark has not acceded to the IMO Special Purpose Ships Code (SPS Code, MSC.266(84))
(hereinafter referred to as the SPS Code). All regulations referring to the application of the SPS Code shall
therefore depend on an assessment by the Danish Maritime Authority.



Regulation 2 — Application

1

The provisions of this chapter shall apply to new cargo ships with a length (L%) of or above 15 metres
or with scantlings (cf. the definition in chapter B I, part A, regulation 2) of or above 100 and to pas-
senger ships engaged on international voyages.

Unless expressly provided otherwise, this chapter shall apply to all ships (cf. paragraph 1), irrespec-
tive of whether they are owned by the public or by private persons, normally engaged in commercial
activities, except for ships engaged in fishing or the like and ships of traditional build such as dhows
and junks. This chapter shall not apply to warships and naval auxiliaries.

Existing ships shall, insofar as is deemed reasonable given their arrangement, be made to meet the
provisions of this chapter when they undergo major alterations or when structural alterations are
made which lead to material changes in the size of the ship’s crew.

Regulation 3 — Exemptions and equivalents

1

2.a
2.b
2.C
2d
2.e

Any exemptions from the requirements of this chapter shall be granted only if expressly permitted in
this chapter and only in connection with special circumstances where important conditions justify
such exemptions and on the condition that they protect the seafarers’ health and safety.

The Danish Maritime Authority may, after having consulted the relevant shipowner and seafarer
organisations, exempt ships with a gross tonnage below 200, if reasonable, considering the ship’s size
and the number of persons on board in relation to the requirements in the provisions below in this
chapter.

Air conditioning (regulation 6).

Special sanitary facilities (regulations 12.2 and 12.3).

Laundry facilities (regulation 15).

The floor area in seafarers’ cabins with a berth (regulation 9.3.1).

The following items only concerning the floor area (regulations 9.3.3, 9.3.4, 9.3.5 and 9.3.6).

In ships where it is, without any differential treatment, necessary to take consideration of seafarers
with different and specific religious and social customs, the Danish Maritime Authority may, following
consultation with the relevant shipowner and seafarer organisations, grant reasonable exemptions
from this chapter provided that the results of these exemptions are not general facilities less favour-
able than would have been the result of the application of this norm.

Part 11 — Crew accommodation
Regulation 4 — Location, construction and arrangement of accommodation spaces

1

The location, conditions of access, construction and placing in relation to other spaces shall be such
as to provide sufficient safety, protection against weather and sea, insulation from heat, cold and
noise pollution and air pollution from other spaces.*

Sleeping rooms shall be located amidships or aft above the load line or the upper load waterline on
ships not provided with load line marks. In special cases where the size, type or trade area of the ship

“Length (L) shall be taken as 96% of the total length on a waterline at 85% of the least moulded depth
measured from the keel line, or as the length from the foreside of the stem to the axis of the rudder stock on that
waterline, if that be greater. In ships designed with a rake of keel, the waterline on which this length is measured
shall be parallel to the designed waterline.

Reference is made to Notice A from the Danish Maritime Authority, chapter 111, part B-1 on noise in ships, which
applies to all commercial work on board new and existing ships.



makes any other location impracticable, sleeping rooms may be located in the foremost part of the
ship, but in no circumstances fore of the collision bulkhead and not below corridors where work
causing annoying noise is frequently carried out.

Accommodation spaces shall be located as far as seems reasonable from spaces in which substantial
noise occurs, such as spaces for propulsion machinery, auxiliary machinery, steering machinery and
deck machinery, and from spaces in which strong heat or cold may occur; neither shall they be lo-
cated directly above the propeller.

In passenger ships and special purpose ships constructed in accordance with the SPS Code, as
amended, the Danish Maritime Authority may, if satisfactory measures are taken as regards lighting
and ventilation, permit sleeping rooms to be partly located below the load line, but they shall not in
any circumstances be located immediately below work passages. In new ro-ro passenger ships, pas-
senger cabins shall not be located below the ro-ro deck (bulkhead deck). Reference is also made to the
requirements on evacuation in Notice B from the Danish Maritime Authority, chapter I1-2, regulation
13 (escape routes/exits).

Direct openings to sleeping rooms shall not be provided from cargo and machinery spaces and from
spaces in which strong heat or cold may occur or from galleys, store rooms, drying rooms, chain
locker, lamp rooms, rooms for storing paint, stores rooms, laundry rooms and sanitary common
spaces (toilet rooms and bathrooms) intended for more than two persons. The part of a bulkhead se-
parating such rooms from sleeping rooms as well as external bulkheads shall be effectively made of
steel or another approved material and shall be watertight and airtight; furthermore, they shall be
adequately insulated both against noise and heat and cold.

Direct access shall not be provided from galleys and dining rooms to toilet rooms and bathrooms.
Main steam pipes and return steam pipes for winches and similar machinery shall not be carried
through accommodation spaces or through corridors leading to accommodation spaces.

Regulation 5 — Regulations on accommodation spaces
Regulation 5.1 — Headroom in accommodation spaces

1

2.4
2.b

There shall be adequate headroom in all seafarer accommodation spaces and corridors. The minimum
permitted headroom in all seafarer accommodation spaces where full and free movement is necessary
shall be not less than 203 centimetres.

The Danish Maritime Authority may permit some limited reduction in headroom in any space, or part
of any space, in such accommodation spaces where it is satisfied that such reduction:

is reasonable;

will not result in discomfort to the seafarers.

Regulation 5.2 — Insulation of accommodation spaces

1
2

Accommaodation spaces shall be adequately insulated to prevent condensed water or overheating.
Accommodation spaces and corridors leading to accommodation spaces shall be insulated against
heat transmission from machinery casings, the galley and other spaces in which heat may occur as
well as against heat transmission from steam pipes and hot-water pipes and against the effects from
spaces being cooled down.



Regulation 5.3 — Materials

1

la

Materials used to construct ceilings, internal bulkheads, panels and plates shall be suitable for the
purpose and help ensure a healthy environment, shall be of approved, soundproof material that does
not present a risk of vermin and shall have a surface that it is easy to keep clean.

If they are painted, they shall be in light colours and have a durable surface and shall be renewed or
repaired when necessary. Pipes, cables and ducts shall, insofar as possible, be covered in dunnage
wood.

Planed and matched boards or any other type of design that may involve a risk of vermin shall not be
used.

In all accommodation spaces the floor shall be of an approved material and design and the surface
shall be impervious to humidity and easy to keep clean.

Transitions between bulkheads/wall linings and the floor shall be without any cracks.

Correct lighting and sufficient drainage shall be provided for water from both condensate and fire-
fighting. In corridors and large spaces, it shall be possible for water from fire-extinguishing to be car-
ried away fast.

Regulation 5.4 — Corridors, staircases and doors

1

5.a

5.b

5.c

In general, the width of corridors serving as entrances to accommodation spaces shall be at least 90
cm, measured between the divisional bulkheads.

Stairs shall in general have a breadth between the divisional bulkheads of 80 cm, possess a suitable
inclination and be provided with handrails on at least one side.

Permission may be granted to place fire hose cabinets, ventilation ducts, cable tracks and the like on
the divisional bulkheads in corridors and on staircases when it is considered not to cause inconven-
ience when passing. However, the room for free passage shall not be less than 60 cm at any point.

In short, enclosed corridors and associated staircases that are normally used by only one or two per-
sons, permission may be granted to reduce the width provided that it is not less than 60 cm.

In general® doors® providing access to shared accommodation, staircases and the like shall have a
width that is not less than 90 cm on passenger ships and 80 cm on cargo ships, measured as the inter-
nal dimension of the doorframe.

In general, doors providing access to cabins and the like shall not have a width below 75 cm
measured as the internal dimension of the doorframe.

Doors leading to one-man cabins or usually to be used by only one person shall, in general, have a
width of 70 cm.

In general, doors providing access to toilet rooms or bathrooms and the like shall not have a width
below 60 cm.

In this connection, the term “in general® shall be interpreted such that a minus deviation may be acceptable on
individual doors in the accommodation from the internal dimensions of approximately 5 per cent of the nomi-
nally stipulated breadth, except for doors to sickbays and doors for use by disabled persons on board passenger
ships.

Reference is also made to the fact that, in pursuance of chapter B 11-2, regulation 13, ““Means of escape”, man-
datory requirements for the minimum size of joint means of access and means of escape apply as from 1 July
2002 in IMO’s ““Fire Safety Systems Code” (the FSS Code), chapter 13. This is mandatory for all passenger
ships and cargo ships with a gross tonnage of 500 or above, the keels of which are laid on or after 1 July 2002.



On ships with a gross tonnage below 500 and special purpose ships, the Danish Maritime Authority
may accept deviations from this regulation considering the space available on board; however, nor-
mally doorways of less than 60 cm will not be accepted.

The height of the doorway shall be at least 1.88 m above the deck covering.

Regulation 5.5 — Exits’

1

3.a
3b

3.c

3.d

3.e

3.f

On each deck, there shall be at least two means of exit from each large space or group of spaces, as
widely separated from each other as possible. There shall be at least two exits from each section of the
accommodation.

Furthermore, exits shall be located so that a fire at one deck level cannot cause persons to be trapped
at another deck level.

One of the exits may be an emergency exit through a hatchway/door or a sidescuttle/window, for
which the following requirements are laid down:

A hatchway or door to open deck shall have a minimum clear opening of 0.60 x 0.60 m.

It shall be possible to open the hatchway or door directly from the inside, without using keys or tools.
It shall also be possible to open the hatchway or door directly from the outside, although it is permis-
sible for handles or other fittings to be removable and kept in a central place, for example on the
bridge. The hatchway or door shall not be provided with padlock fittings.

A sidescuttle or window that is used as an emergency exit shall have a minimum clear opening of 0.60
m for sidescuttles and a minimum inside width across of 0.60 m for windows.

If the route from the accommodation to the emergency exit is via separate spaces (steering gear room,
other cabins, etc.), it shall not be possible to lock doors to such spaces unless they are fitted with kick
hatches which can be removed in the direction of escape.

Any ladders, steps and handholds/handles necessary to facilitate passage through the emergency exit
shall be fitted.

Appropriate places, for example doors, kick-out escape panels, windows/sidescuttles, etc., shall be
marked with pictograms for emergency exits in accordance with Notice A from the Danish Maritime
Authority, chapter 8, part A.

Regulation 6 — Ventilation, air-conditioning and heating

1

3.a

The accommodation and corridors leading to other rooms in the accommodation as well as work-
rooms where the crew are to carry out work for longer periods of time, for example radio rooms and
engine control rooms, shall be ventilated so that a sufficient exchange of air is ensured under all cir-
cumstances when doors, side scuttles, skylights and the like are closed. The same applies to navigation
rooms.

If the exchange of air takes place exclusively through natural ventilation, the inlet and outlet openings
shall have a clear flow area of at least 30 cm? for every person for which the room is intended.

In ships with a gross tonnage of or above 200, the ventilation shall be mechanical and the exchange of
air shall comply with the following requirements:

The ventilation of sleeping rooms, dining rooms, recreation rooms, offices, radio rooms, navigation
rooms and equivalent workrooms shall be effected by means of the blowing in of air equivalent to six
air changes per hour.

Reference is also made to chapter 11-2, regulation 13 (Means of escape).



3.b

3.c

3.d

4.a

The outlet of air may take place via air gratings in the doors to corridors provided with a return air
duct or directly to the open air.

Recirculation of up to 50 per cent of the air supply may be permitted on the condition that toilet rooms
and bathrooms are provided with separate mechanical extraction. The supply of fresh air to sleeping
rooms shall, however, be at least 30 m® per hour for each person for whom the room is intended.

The inlet openings shall be placed appropriately, relative to the arrangement of the rooms and may
not give rise to bothersome draughts over a berth.

In ships with a gross tonnage of or above 200, toilet rooms and bathrooms shall be ventilated by a
separate extraction system leading directly to the open air. The extraction system shall be designed for
ten air changes per hour. The air supply to toilet rooms and bathrooms with access from adjoining
sleeping rooms may take place through the door therefrom.

A common extraction system from accommodation spaces and toilet rooms whe