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This edition of NFPA 301, Code for Safety to Life from Fire on Merchant Vessels, was prepared by the
Technical Committee on Merchant Vessels and acted on by NFPA at its June Association Technical
Meeting held June 3-7, 2007, in Boston, MA. It was issued by the Standards Council on July 26,
2007, with an effective date of August 15, 2007, and supersedes all previous editions.

This edition of NFPA 301 was approved as an American National Standard on August 15, 2007.

Origin and Development of NFPA 301

In 1993, the Coast Guard approached the NFPA Standards Council with a request to form
a new committee that would develop a consensus standard on fire protection of merchant
vessels, similar in format to the Life Safety Codé®. The basis for this request was a Coast Guard
initiative known as Maritime Regulatory Reform. One aspect of maritime regulatory reform
involves greater use of industry standards in lieu of detailed design requirements contained in
the Code of Federal Regulations.

The initial approach advocated by the Coast Guard was to develop a standard that was appli-
cable to passenger vessels only and to add requirements for different vessel types in future edi-
tions. However, the committee agreed that it would not take much more effort to draft a standard
that was applicable to passenger vessels, cargo vessels, and tank vessels. Towing vessels were added
to this list in anticipation of a federal law mandating fire protection upgrades. Other vessel types
might be added in future editions.

By shifting development and maintenance of regulations to standards-making organiza-
tions, the regulators (in this case the Coast Guard) are assured of dynamic standards that are
regularly updated. The marine industry benefits through increased input into the rules it
would subsequently be required to follow. Similar efforts either have been completed or are
in progress to add marine-specific criteria to existing fire protection system standards, such as
automatic sprinklers, water mist extinguishing systems, foam, carbon dioxide, and clean
agent alternatives to halons.

NFPA 301 provides minimum requirements for the design, operation, and maintenance of
merchant vessels for safety to life from fire and similar emergencies. The document estab-
lishes occupancy classifications and then provides requirements for design and construction,
access and egress, and fire protection. The document applies to passenger vessels, towing
vessels, and cargo vessels.

The code underwent a complete revision in 2001 to implement Manual of Style for NFPA Techni-
cal Committee Documents changes, which reorganized the document and stressed the use of enforce-
able language. This revision incorporated changes to the testing requirements for interior fin-
ishes, deck coverings, mattresses and bedding, and electrical cable. The code expanded the
vessels covered to include ocean-going towing vessels as part of the cargo vessel requirements in
Chapter 18. In the passenger vessel chapter, the code redefined the classification criteria for vessel
categories. One outcome of this change was an attempt to modify the requirements for sprinkler
protection on certain classes of passenger vessels so that the requirements more closely matched
existing Coast Guard requirements, in order to encourage use of the code as an alternative to
Coast Guard prescriptive regulations.

The code has undergone another substantial change in the 2008 edition. A new chapter has
been added to allow vessel designers and other users the ability to incorporate equivalencies and
alternative design considerations in vessel construction that satisfy the fundamentals of fire pre-
vention, fire protection, and means of egress. The chapter on towing vessels has been completely
revised to update requirements for all new-construction towing vessels regardless of length and
horsepower in accordance with current U.S. Coast Guard regulations and industry best practices.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts, 02169.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Changes other than editorial are indicated by a vertical rule
beside the paragraph, table, or figure in which the change oc-
curred. These rules are included as an aid to the user in identify-
ing changes from the previous edition. Where one or more com-
plete paragraphs have been deleted, the deletion is indicated by
a bullet (¢) between the paragraphs that remain.

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex D. Editorial
changes to extracted material consist of revising references to
an appropriate division in this document or the inclusion of
the document number with the division number when the
reference is to the original document. Requests for interpreta-
tions or revisions of extracted text shall be sent to the techni-
cal committee responsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex D.

Chapter 1 Administration

1.1 Scope.

1.1.1 Tide. NFPA 301, Code for Safety to Life from Fire on Merchant
Vessels, shall be known as the Merchant Vessel Code and is re-
ferred to herein as “this code” or “the code.”

1.1.2 The code addresses construction, arrangement, protec-
tion, and space utilization factors that are necessary to mini-
mize danger to life from fire, smoke, fumes, or panic. It also
provides for reasonable protection against property damage
and avoidance of environmental damage consistent with the
normal operation of vessels. Fundamental requirements appli-
cable to all vessels are found in Chapters 1 through 9. These
fundamental requirements are modified in Chapters 10 through
18 as applicable for any type of space. The requirements in Chap-
ters 1 through 18 are modified in Chapters 19 through 21 as
applicable for any given vessel type. For example, a passenger
vessel would follow the requirements of Chapters 1 through 18
and Chapter 21.

1.1.3 The code identifies the minimum criteria for the design
of egress facilities so as to permit prompt escape of passengers
and crew to safe areas aboard vessels and, where necessary, to
survival craft embarkation stations.

1.1.4 The code recognizes that life safety is more than a mat-
ter of egress and, accordingly, deals with other considerations
that are essential to life safety. It also recognizes the unique
operating environment of merchant vessels and the relation-
ships among life safety, property protection, and environmen-
tal protection and deals with these criteria accordingly.

1.1.5% Where permanently moored and occupied as buildings,
merchant vessels shall be permitted to be treated as buildings
and shall be permitted to be subject to the provisions of appro-
priate building codes and standards as specified by the local au-
thority having jurisdiction.

1.2 Purpose.

1.2.1 The purpose of this code is to provide minimum require-
ments, with due regard to function, for the design, operation,
and maintenance of merchant vessels for safety to life from fire
and similar emergencies.

1.2.2 As related to fire safety, the objective of this code is to
protect the passengers and crew from loss of life. It is also
intended that the code will provide for minimum loss of prop-
erty and minimum impact on the environment.

1.2.3* The level of safety is achieved by the combination of de-
sign, prevention, protection, egress, and other features enumer-
ated in the individual vessel occupancy classification with due
regard to the capabilities and reliability of the features involved.
Recognition is given to human factors and to the need for crew
training and passenger instruction.

1.2.4 The code endeavors to avoid requirements that could
involve unreasonable hardships or unnecessary inconvenience
or interference with the normal use of a vessel, but it provides
minimum requirements for fire safety consistent with the public
nterest.

1.3 Application.

1.3.1* This code shall apply to new construction merchant
vessels to the extent described in Chapters 19 through 21. This
code does not apply to pleasure craft or commercial craft cov-
ered by NFPA 302, Fire Protection Standard for Pleasure and Com-
mercial Motor Crafi, or to warships.

1.3.2 Existing vessels undergoing major modification or con-
version shall comply with all requirements of this code within
the areas being modified and ancillary support systems.

1.3.3 Any alteration or any installation of new equipment,
joinery, or furnishings shall comply with the requirements for
new construction.

1.3.4 Where specific requirements contained in Chapters 10
through 18 differ from general requirements contained in Chap-
ters 1 through 9, the requirements of Chapters 10 through 18
shall govern. Where the requirements in Chapters 19 through 21
differ from the requirements in Chapters 1 through 18, the re-
quirements in Chapters 19 through 21 shall govern.

1.3.5 Provisions in Excess of Code Requirements. Nothing in
this code shall be construed to prohibit additional means of
egress, or otherwise safer means of egress than those specified
by the minimum requirements of this code.

1.3.6* This code is not intended for application in addition to
Safety of Life at Sea (SOLAS) requirements to vessels in inter-
national trade.

(3]
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1.4 Equivalency Concepts.

1.4.1 Nothing in this code is intended to prevent the use of
systems, methods, or devices of equivalent or superior quality,
strength, fire resistance, durability, and safety as alternatives to
those prescribed in this code.

1.4.2 The specific requirements of this code shall be permit-
ted to be modified by the authority having jurisdiction to allow
alternative arrangements that will ensure, as much as practi-
cable, an equivalent level of safety to life from fire, but in no
case shall the modification afford less safety to life than that
which, in the judgment of the authority having jurisdiction,
would be provided by compliance with the corresponding pro-
visions contained in this code.

1.4.3 Vessels with alternative fire protection features accepted
by the authority having jurisdiction shall be considered as con-
forming with the code.

1.5 Units.

1.5.1 Metric units of measurement in this standard are in
accordance with the modernized metric system known as the
International System of Units (SI).

1.5.2 If a value for measurement as provided in this code is
followed by an equivalent value in other units, the first stated
value is to be regarded as the requirement. A given equivalent
value might be an approximation.

1.6 Vessel Construction, Repair, and Alteration.

1.6.1%* Vessels built or converted to meet this code shall com-
ply with all of the provisions of the code.

1.6.2 Changes in Service. In any vessel, whether necessitating
a physical alteration or not, a change in service from one use
to another shall be permitted only if such vessel, or portion
thereof, conforms with the requirements of this code that ap-
ply to new construction for the proposed new use.

1.6.3* Vessels or portions of vessels shall be permitted to be
occupied during conversion, repair, alterations, or additions
only if all means of egress and all fire protection features are in
place and continuously maintained for the occupied portion.
Temporarily installed fire protection features shall comply
with Section 1.4 of this code.

1.7 Maintenance.

1.7.1 Whenever or wherever any device, equipment, system,
condition, arrangement, level of protection, or any other feature
is required for compliance with the provisions of this code, such
device, equipment, system, condition, arrangement, level of pro-
tection, or other feature shall thereafter be permanently main-
tained unless the code exempts such maintenance.

1.7.2 Additional approved life safety features such as, but not
limited to, automatic sprinklers, fire alarm systems, stand-
pipes, and horizontal exits, if not required by the code, shall
be permanently maintained or removed.

1.8 Enforcement. This code shall be administered and en-
forced by the authority having jurisdiction designated by the
governing authority. (See Annex C for sample wording for enabling
legislation.)

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this code and shall be consid-
ered part of the requirements of this document.
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2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2007 edition.

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2005 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2007
edition.

NFPA 17, Standard for Dry Chemical Extinguishing Systems,
2002 edition.

NFPA 17A, Standard for Wet Chemical Extinguishing Systems,
2002 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection,
2003 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2008 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2008
edition.

NFPA 30B, Code for the Manufacture and Storage of Aerosol Prod-
ucts, 2007 edition.

NFPA 70, National Electrical Code®, 2008 edition.

NFPA 72°, National Fire Alarm Code®, 2007 edition.

NFPA 80, Standard for Fire Doors and Other Opening Protectives,
2007 edition.

NFPA 90A, Standard for the Installation of Air-Conditioning and
Ventilating Systems, 2002 edition.

NFPA 99, Standard for Health Care Facilities, 2005 edition.

NFPA 253, Standard Method of Test for Critical Radiant Flux of
Floor Covering Systems Using a Radiant Heat Energy Source, 2006
edition.

NFPA 255, Standard Method of Test of Surface Burning Charac-
teristics of Building Materials, 2006 edition.

NFPA 262, Standard Method of Iest for Flame Travel and Smoke
of Wires and Cables for Use in Air-Handling Spaces, 2007 edition.

NFPA 270, Standard Test Method for Measurement of Smoke Ob-
scuration Using a Conical Radiant Source in a Single Closed Cham-
ber; 2008 edition.

NFPA 271, Standard Method of Test for Heat and Visible Smoke
Release Rates for Materials and Products Using an Oxygen Consump-
tion Calorimeter, 2004 edition.

NFPA 286, Standard Methods of Fire Tests for Evaluating Contri-
bution of Wall and Ceiling Interior Finish to Room Fire Growth, 2006
edition.

NFPA 302, Fire Protection Standard for Pleasure and Commercial
Motor Craft, 2004 edition.

NFPA 701, Standard Methods of Fire Tests for Flame Propagation
of Textiles and Films, 2004 edition.

NFPA 750, Standard on Water Mist Fire Protection Systems, 2006
edition.

NFPA 1964, Standard for Spray Nozzles, 2003 edition.

NFPA 1971, Standard on Protective Ensembles for Structural Fire
Fighting and Proximity Fire Fighting, 2007 edition.

NFPA 1981, Standard on Open-Circuit Self-Contained Breathing
Apparatus (SCBA) for Emergency Services, 2007 edition.

NFPA 2001, Standard on Clean Agent Fire Extinguishing Sys-
tems, 2008 edition.

2.3 Other Publications.

2.3.1 ABS Publications. American Bureau of Shipping, ABS
Plaza, 16855 Northchase Drive, Houston, TX 77060.

Rules for Building and Classing Steel Vessels Under 90 Meters in
Length, 2006.
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2.3.2 ABYC Publications. American Boat & Yacht Council,
Inc., 613 Third Street, Suite 10, Annapolis, MD 21403.

ABYC-25, Portable Containers for Flammable Liquids, 1998.

ABYC-P-1, Installation of Exhaust Systems for Propulsion and
Auxiliary Engines, 2002.

2.3.3 ASME Publications. American Society of Mechanical
Engineers, Three Park Avenue, New York, NY 10016-56990.

ASME A17.1, Safety Code for Elevators and Escalators, 2004.

ASME A17.2, Guide for Inspection of Elevators, Escalators, and
Moving Walks, 2004.

2.3.4 ASTM Publications. ASTM International, 100 Barr Har-
bor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.

ASTM D 2859, Standard Test Method for Ignition Characteristics
of Finished Textile Floor Covering Materials, 2006.

ASTM E 84, Standard Test Method for Surface Burning Charac-
leristics of Building Materials, 2007.

ASTM E 119, Standard Test Methods for Fire Tests of Building
Construction and Materials, 2007.

ASTM E 648, Standard Test Method for Critical Radiant Flux of
Floor-Covering Systems Using a Radiant Heat Energy Source, 2006.

ASTM E 814, Standard Test Method for Five Tests of Through-
Penetration Firestops, 2006.

ASTME 1317, Standard Test Method for Flammability of Marine
Surface Finishes, 2002.

ASTM E 1354, Standard Test Method for Heat and Visible Smoke
Release Rates for Materials and Products Using an Oxygen Consump-
tion Calorimeter, 2004.

ASTM E 1537, Standard Test Method for Fire Testing of Uphol-
stered Furniture Items, 2002.

ASTM E 1590, Standard Test Method for Fire Testing of Mat-
tresses, 2007.

ASTM E 1591, Standard Guide for Obtaining Data for Determin-
istic Fire Models, 2007.

ASTM E 1995, Standard Test Method for Measurement of Smoke
Obscuration Using a Conical Radiant Source in a Single-Closed
Chamber, with the Specimen Oriented Horizontally, 2004.

ASTM E 2231, Standard Practice for Specimen Preparation and
Mounting of Pipe and Duct Insulation Materials to Assess Surface
Burning Characteristics, 2002.

ASTM E 2257, Standard Test Method Room Fire Test of Wall and
Ceiling Materials and Assemblies, 2003.

ASTM F 840, Standard Specification for Ladders, Fixed, Vertical,
Steel, Ship’s, 2003.

ASTM F 1384, Standard Test Method for Fire Tests of Marine
Joiner Doors, 1993.

ASTM F 1626, Standard Practice for Preparing Shipboard Fire
Control Plans, 2006.

2.3.5 CGA Publications. Compressed Gas Association, 4221
Walney Road, 5th Floor, Chantilly, VA 20151-2933.

Commodity Specifications for Air;, G-7.1, 2004.

2.3.6 CSA Publications. Canadian Standards Association,
5060 Spectrum Way, Mississauga, ON, L4W 5N6, Canada.

CSA C 22.2, No. 0.3-01 (R), Test Methods for Electrical Wires and
Cables, Revised edition, 2005.

2.3.7 IEEE Publications. Institute of Electrical and Electron-
ics Engineers, Three Park Avenue, 17th Floor, New York, NY
10016-5997.

IEEE 45, Recommended Practice for Electric Installations on Ship-
board, 2002.

IEEE 515, Standard for Testing, Design Installation, and Main-
tenance of Electrical Resistance Heat Tracing for Industrial Applica-
tions, 2004.

IEEE 844, Recommended Practice for Electrical Impedance, In-
duction, and Skin Lffect Heating of Pipelines and Vessels, 2000.

IEEE 1202, Standard for Flame Testing of Cables for Use in Cable
Tray in Industrial and Commercial Occupancies, 2000.

IEEE 1580, Recommended Practice for Marine Cable for Use on
Shipboard and Fixed or Floating Platforms, 2001.

2.3.8 IMO Publications. International Maritime Organization,
4 Albert Embankment, London, SE1 7SR.

Assembly Resolution A752(18), Guidelines for the Evaluation,
Testing, and Application of Low-Location Lighting on Passenger
Ships, 1993.

Assembly Resolution A757(18), Standard for the Calculation
of the Width of Stairways Forming Means of Escape on Passenger
Ships, 1993.

Assembly Resolution A760(18), Symbols Related to Life-Saving
Appliances and Arrangements, 1993.

Fire Test Procedures Code, International Code for Application
of Fire Test Procedures (FTP Code), 1998.

IMO International Code of Safety for High-Speed Craft (HSC
Code), 2000.
IMO International Maritime Dangerous Goods (IMDG) Code, 2006.

International Convention for Safety of Life at Sea (SOLAS),
Chapter II-2, 1974, 2004.

Maritime Safety Committee Circular (MSC/Circ.) 732, In-
terim Guidelines on the ‘lest Procedure for Demonstrating the Equiva-
lence of Composite Materials to Steel Under the Provisions of the 1974
SOLAS Convention, 2000.

2.3.9 ISO Publications. International Standards Organiza-
tion, 1 rue de Varembé, Case Postale 56, CH-1211, Geneve 20,
Switzerland.

ISO 834-1, Fire Resistance Tests — Elements of Building Con-
struction, Part 1: “General Requirements,” 1999.

ISO 1716, Reaction to Fire Tests for Building Products — Deter-
mination of the Heat of Combustion, 2002.

ISO 9705, Room Fire Test in Full Scale for Surface Products, 1993.
ISO 15370, Low-Location Lighting on Passenger Ships, 2001.

2.3.10 NVIC Publications. Coast Guard Headquarters, 2100
2nd Street, SW, Washington, DC 20593-0001.

NVIC 997, Guide to Structural Fire Protection Aboard Merchant
Vessels, 1997.

2.3.11 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

ANSI/UL 13, Standard for Power-Limited Circuit Cables, 1996.

UL 19, Standard for Safety Lined Fire Hose and Hose Assem-
blies, 2001.
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UL 217, Single and Multiple Station Smoke Alarms, 2006.

ANSI/UL 300, Standard for Safety Fire Testing of Fire-
Extinguishing Systems for Protection of Restaurant Cooking Areas, 2005.

UL 444, Standard for Communications Cables, 2002.

ANSI/UL 555S, Standard for Safety Leakage Rated Smoke
Dampers for Use in Smoke Control Systems, 1999.

UL 1309, Standard for Marine Shipboard Cable, 1995.

ANSI/UL 1581, Reference Standard for Electrical Wires, Cables
and Flexible Cords, 2001.

ANSI/UL 1666, Standard for Test for Flame Propagation Height of
Electrical and Optical Fiber Cable Installed Vertically in Shafis, 2007.

UL 1685, Standard for Vertical-Tray Fire Propagation and Smoke-
Release Tests for Electrical and Optical Fiber Cables, 1997.

2.3.12 U.S. Government Publications. U.S. Government Print-
ing Office, Washington, DC 20402.

Tite 16, Code of Federal Regulations, Parts 1630, “Standard
for the Surface Flammability of Carpets and Rugs,” and 1632,
“Standard for the Surface Flammability of Mattresses and Mat-
tress Pads.”

Title 46, Code of Federal Regulations, “Shipping,” Parts
1-199.

Title 49, Code of Federal Regulations, Part 173.
2.3.13 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 220, Standard on Types of Building Construction, 2006
edition.

NFPA 307, Standard for the Construction and Fire Protection of
Marine Terminals, Piers, and Wharves, 2006 edition.

NFPA 914, Code for Fire Protection of Historic Structures, 2007
edition.

NFPA 1405, Guide for Land-Based Fire Fighters Who Respond to
Marine Vessel Fires, 2006 edition.

NFPA 5000°, Building Construction and Safety Code®, 2006
edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this code. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.
3.2.1* Approved. Acceptable to the authority having jurisdic-

tion.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.
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3.2.3% Code. Astandard thatis an extensive compilation of pro-
visions covering broad subject matter or that is suitable for adop-
tion into law independently of other codes and standards.

3.2.4%* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the author-
ity having jurisdiction and concerned with evaluation of products
or services, that maintains periodic inspection of production of
listed equipment or materials or periodic evaluation of services,
and whose listing states that either the equipment, material, or
service meets appropriate designated standards or has been
tested and found suitable for a specified purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1 Accommodation Area. A group of accommodation
spaces and interconnecting corridors or spaces.

3.3.2% Area of Refuge. In merchant vessels, an area of refuge
means an area that is separated from the effects of fire and flood-
ing where passengers and crew can gather to await disembarking
in the event of fire or flooding. To qualify as an area of refuge, the
area must provide separation from the effect of fire and flooding
for the maximum amount of time required to complete disem-
barking of the vessel, or 1 hour, whichever is less.

3.3.3 Atrium. A continuous series of deck openings connecting
three or more deck levels within an accommodation space that is
covered at the top of the series of openings and is used for pur-
poses other than an enclosed stairway, elevator hoistway, escala-
tor opening, or a utility trunk for pipe, cable, or ductwork.

3.3.4 Balcony. Deck area that projects from a bulkhead.

3.3.5 Bulkhead. A vertical structure constructed between the
deck and overhead that divides the vessel interior into spaces.

3.3.6* Bulkhead Panel. A component of a division or bulkhead.
3.3.7 Cargo. Commodities in transit. [307, 2006]

3.3.8 Cargo Hold. Cargo spaces containing other than bulk
liquid cargo.

3.3.9% Ceiling. In merchant vessels, a ceiling is a horizontal
division within a space for the purpose of decoration, acous-
tics, or fire protection.

3.3.9.1 Continuous B-Class Ceiling. A B-Class ceiling that
terminates only in an A- or B-Class bulkhead.

3.3.10 Central Control Station. A control station in which fire
and safety control and indicator functions are centralized.

3.3.11* Common Path of Travel. The portion of exit access
that must be traversed before two separate and distinct paths
of travel to two exits are available.

3.3.12 Damper.

3.3.12.1* Fire Damper. In merchant vessels, a duct-closure
device intended to restrict the passage of flame that is oper-
ated automatically or manually, including manual remote.

3.3.12.2 Smoke Damper. In merchant vessels, a duct-closure
device intended to restrict the passage of smoke that is oper-
ated automatically or manually, including manual remote.

3.3.13 Dead-End Corridor. A passageway, or portion thereof,
from which there is only one means of egress.
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3.3.14 Deck. In merchant vessels, a horizontal division in a
vessel’s structure.

3.3.15* Deck Covering. A material applied to a deck for pur-
poses of increasing the fire or thermal endurance of the deck.

3.3.16* Deck Finish. The final exposed surface of the deck.

3.3.17 Deck Overlay. A material used for leveling purposes or
for creating a suitable surface for application of deck finish.

3.3.18 Division.

3.3.18.1 A-Class Division. A fire barrier system consisting
of bulkheads or decks and including all penetrations for
piping and cables, doors, windows, and ductwork, provid-
ing 60 minutes of fire resistance when tested in accordance
with established test methods.

3.3.18.2 B-Class Division. A fire barrier system consisting
of bulkheads or decks and including all penetrations for
piping and cables, doors, windows, and ductwork, provid-
ing 30 minutes of fire resistance when tested in accordance
with established test methods.

3.3.19 Door.

3.3.19.1 C-Class Door. A door constructed of noncombus-
tible material that does not have A- or B-class fire endurance.

3.3.19.2 Horizontal Sliding Door. A door installed in the
vertical plane that slides in a direction that is perpendicular
to the direction of egress travel.

3.3.19.3 Weathertight Door. Door that prevents the pen-
etration of rain, snow, wind-driven spray, and water on deck
into the interior spaces.

3.3.20* Draft Stop. A continuous membrane used to subdi-
vide a concealed space to resist the passage of smoke and heat.
[5000, 2006]

3.3.21 Embarkation Area. The area from which a person exits
the vessel in an emergency.

3.3.22* Exit. That portion of a means of egress that is separated
from all other spaces of the vessel by construction or equipment
to provide a protected way of travel to the exit discharge.

3.3.22.1*% Horizontal Exit. An exit between adjacent areas
on the same deck that passes through an A-60 Class bound-
ary that is contiguous from side shell to side shell or to
other A-60 Class boundaries.

3.3.23 Exit Access. That portion of a means of egress that
leads to an exit.

3.3.24 Exit Discharge. That portion of a means of egress be-
tween the termination of an exit and an embarkation area or
area of refuge.

3.3.25 Exit Enclosure. The bulkheads and decks around an
exit.

3.3.26 Fire Hydrant. In merchant vessels, a connection to the
fire main for the purpose of supplying water to fire hose or
other fire protection apparatus.

3.3.27 Fire Performance. Reaction to fire exposure of mate-
rials, such as finishes, furnishings, fabrics, padding, draperies,
and other combustible materials.

3.3.28 Fire Protection Suppression System. A fixed system de-
signed to extinguish a fire or substantially reduce the heat release
rate of the fire.

3.3.29 Fire Pump Controller. A group of devices that serves to
govern, in some predetermined manner, the starting and stop-
ping of the fire pump driver as well as monitoring and signal-
ing the status and condition of the fire pump unit.

3.3.30* Fire-Rated Glazing. Glazing systems installed in fire-
rated bulkhead or overhead assemblies that have been tested
to achieve specified fire resistance ratings.

3.3.31 Flame Spread. The propagation of flame over a surface.

3.3.32 Food Preparation Area. An area that has no cook-
ing equipment with surface temperatures greater than
120°C (248°F).

3.3.33 Fuel.

3.3.33.1 High-Risk Fuel. Class-IA, -IB, -IC, or -II liquids or
Class-IIIA or -ITIB liquids heated to within 10°C (50°F) of their
flash point, or pressurized to 174.4 kPa (25.3 psi) or more.

3.3.33.2 Low-Risk Fuel. All other fuels that are not high risk.

3.3.34 Furnishings. The contents of spaces such as desks,
chairs, tables, sofas, draperies, and rugs.

3.3.35 Gallery. An intermediate level between deck and
overhead of any area or space that exceeds 25 percent of
the space below.

3.3.36 High-Speed Vessels. A craft capable of a maximum
speed, in meters per second (knots) equal to or exceeding the
following: (1) m/sec >3.7 x displacement"'*®” [knots >7.4 x dis-
placement'°”], (2) displacement in m” or long tons.

3.3.37 Hospital. Avessel or part of a vessel used on a 24-hour
basis for the medical, obstetrical, or surgical care of four or
more inpatients.

3.3.38 Joiner Construction. Nonstructural partitions used to
subdivide compartments, such as bulkhead panels, doors, win-
dows, insulation, ceilings, connectors, and interior finishes.

3.3.39 Lining. Structural components, such as suspended
ceilings or curtain bulkheads, which are non-load bearing or
used for aesthetic purposes.

3.3.40 Low-Location Lighting. Electrically powered lighting
or photoluminescent indicators placed at points of the escape
route to readily identify all routes of escape.

3.3.41* Major Modification. A conversion of a vessel that sub-
stantially changes the dimensions or carrying capability of the
vessel, changes the type of the vessel, substantially prolongs
the life of the vessel, or otherwise changes the vessel such that
it is essentially a new vessel.

3.3.42 Material.

3.3.42.1 Combustible Material. Any material that will burn
regardless of its autoignition temperature.

3.3.42.2 Noncombustible Material. A substance that will not
ignite and burn when subjected to a fire. [220, 2006]

3.3.42.3 Steel or Other Equivalent Material. Any noncom-
bustible construction that has structural and thermal integ-
rity properties equivalent to steel at the end of the appli-
cable exposure to the standard fire test.

3.3.43* Means of Egress. A continuous and unobstructed way
of exit travel from any point in the vessel to an area of refuge or
embarkation area consisting of three separate and distinct parts:
(1) the exit access, (2) the exit, and (3) the exit discharge.

(3]
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3.3.44 Mezzanine. An intermediate level between deck and
overhead of any area or space that does not exceed 25 percent of
the space below.

3.3.45 Ocean-Going Towing Vessel. A towing vessel intended
to operate at a distance greater than 20 miles offshore.

3.3.46 Overlays. Decorative materials applied to decks for
finishing purposes.

3.3.47 Overnight Accommodations. Accommodation space
that has one or more berths, including beds or bunks, for use
by passengers.

3.3.48 Passageway. A corridor or hallway. [1405, 2006]

3.3.49 Passenger. An individual carried on a vessel who is not
one of the following: (1) an owner, a representative of the owner,
a charterer, or a representative of a charterer; (2) the vessel’s
master; or (3) a member of the vessel’s crew who is paid for on-
board services.

3.3.50% Photoluminescent. Having the ability to store incident
electromagnetic radiation typically from ambient light sources,
and release it in the form of visible light.

3.3.51 Signaling Line Circuit. A circuit or path between any
combination of circuit interfaces, control units, or transmit-
ters over which multiple system input signals or output signals,
or both, are carried.

3.3.52 Stairtower. A stairway enclosed in a continuous verti-
cal shaft.

3.3.53 Stairway. A vertical means of egress between decks.

3.3.54* Structural Fire Protection. Fire protection that is in-
tended to limit the spread of fire and smoke to as small an area
as reasonable, by specifying fire endurance capabilities of
structural elements.

3.3.55* Survival Craft. Craft capable of sustaining the lives of
persons in distress after abandoning the vessel on which they
were originally carried.

3.3.56 Tank Ship. Avessel that carries flammable or combus-
tible liquids in bulk.

3.3.57* Trunk. Avertical shaft or duct used for the passage of
pipes, wires, ladders, and other devices.

3.3.58 Underlayment. Alayer of materials installed between a
deck finish and the deck below.

3.3.59 Voids. Cofferdams and spaces not normally accessible
or used for storage.

3.4 Space Definitions.

3.4.1% Electrical and Control Space. Electrical and control
spaces are those used for the control and management of routine
and emergency vessel operations.

3.4.2*% Engineering and Machinery Space. Engineering and
machinery spaces, including trunks and ducts, are those con-
taining machinery used to support propulsion, power genera-
tion, heating and ventilation, and other auxiliary systems.

3.4.3* Manned Space. A space that is normally occupied.

3.4.4 Public Space. Any space thatis dedicated for use by and
accessible to the public.
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3.4.5% Restricted Access Space. Spaces that are not normally
occupied by the crew during the course of normal working or
watchstanding but that can be periodically checked during
the course of their rounds.

3.4.6 Security Space. A space dedicated to an activity that re-
quires the limitation or control of access by persons to certain
given times, such as counting rooms, vaults, monitor stations,
or areas of physical restraint.

3.4.7* Unmanned Space. A space that is occasionally occupied.

3.4.8% Vehicle Space. Those spaces used for the carriage of
vehicles with fuel in their tanks.

3.5 Special Definitions. Terms used in Chapter 5.

3.5.1 Alternative Calculation Procedure. A calculation proce-
dure that differs from the procedure originally employed by
the design team but that provides predictions for the same
variables of interest.

3.5.2 Data Conversion. The process of developing the input
data set for the assessment method of choice.

3.5.3 Design Fire Scenario. A fire scenario selected for evalu-
ation of a proposed design. [914, 2007]

3.5.4% Design Specification. A building characteristic and
other conditions that are under the control of the design
team. [5000, 2006]

3.5.5 Design Team. A group of stakeholders including, but
not limited to, representatives of the architect, client, and any
pertinent engineers and other designers.

3.5.6% Exposure Fire. A fire that starts at a location that is
remote from the area being protected and grows to expose
that which is being protected.

3.5.7* Fire Model. A structured approach to predicting one
or more effects of a fire.

3.5.8* Fire Scenario. A set of conditions that defines the devel-
opment of fire, the spread of combustion products throughout a
building or portion of a building, the reactions of people to fire,
and the effects of combustion products.

3.5.9% Fuel Load. The total quantity of combustible contents
of a building, space, or fire area. [ 5000, 2006]

3.5.10 Incapacitation. A condition under which humans do
not function adequately and become unable to escape unten-
able conditions.

3.5.11 Input Data Specification. Information required by the
verification method.

3.5.12 Occupant Characteristics. The abilities or behaviors of
people before and during a fire.

3.5.13*% Performance Criteria. Threshold values on measure-
ment scales that are based on quantified performance objectives.

3.5.14* Proposed Design. A design developed by a design team
and submitted to the authority having jurisdiction for approval.

3.5.15 Safe Location. A location remote or separated from
the effects of a fire so that such effects no longer pose a threat.

3.5.16 Safety Factor. A factor applied to a predicted value to
ensure that a sufficient safety margin is maintained.

3.5.17 Safety Margin. The difference between a predicted
value and the actual value where a fault condition is expected.
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3.5.18 Sensitivity Analysis. An analysis performed to deter-
mine the degree to which a predicted output will vary given a
specified change in an input parameter, usually in relation to
models. [5000, 2006]

3.5.19 Stakeholder. An individual, or representative of same,
having an interest in the successful completion of a project.

3.5.20 Uncertainty Analysis. An analysis performed to deter-
mine the degree to which a predicted value will vary. [ 5000, 2006]

3.5.21 Verification Method. A procedure or process used to
demonstrate or confirm that the proposed design meets the
specified criteria.

Chapter 4 Fundamental Requirements

4.1* Fundamentals. The following requirements shall be used
in applying this code:

(1) Limit fire to the space and deck of origin.

(2) Provide for 100 percent self-sufficiency in extinguishing or
controlling fires, protecting lives, and protecting property.

(3) Provide protected escape routes for egress.

(4) Provide areas of refuge.

(b) Provide for rapid improvement of requirements as ma-
rine and fire protection technology advances.

(6) Recognize the role of fire-fighting training of crew.

(7) Provide adequate inspection, maintenance, and house-
keeping requirements.

4.2 Fundamentals of Means of Egress.

4.2.1 Every vessel shall be provided with means of egress and
other safeguards sufficient to provide a reasonable degree of
safety for passengers and crew. The design of means of egress
and other safeguards shall be such that reliance for safety to
life will not depend solely on any single safeguard. Additional
safeguards shall be provided for life safety in case any single
safeguard is ineffective due to human or mechanical failure.

4.2.2 Every vessel shall be provided with means of egress and
other safeguards of kinds, numbers, locations, and capacities ap-
propriate to the individual vessel with due regard to the vessel
service, the capabilities of the passengers and crew, the number
of persons exposed, the fire protection available, the type of con-
struction of the vessel, and other factors necessary to provide all
passengers and crew with a reasonable degree of safety.

4.2.3 In every vessel, means of egress shall be arranged and
maintained to provide free and unobstructed egress from all
parts of the vessel at all times when it is occupied. No lock or
fastening shall be installed to prevent free escape from any
space on the vessel, other than from security spaces intended
for physical restraint.

4.2.4 Every exit shall be clearly visible, or the route to reach
every exit shall be conspicuously indicated in such a manner that
every occupant of each vessel will know the direction of escape
from any point. Each means of egress, in its entirety, shall be
arranged or marked so that the way to a place of safety is indi-
cated in a clear manner. Any doorway or passageway that is not an
exit or a way to reach an exit, but is capable of being confused
with an exit, shall be arranged or marked to prevent confusion
with exits. Every effort shall be taken to avoid occupants mistak-
enly traveling into dead-end spaces in a fire emergency.

4.2.5 A minimum of two means of egress shall be provided in
every area where size, occupancy, and arrangement endanger

passengers and crew attempting to use a single means of egress
that is blocked by fire or smoke. The two means of egress shall be
arranged to minimize the possibility that both might be rendered
impassable by the same emergency condition.

4.2.6 Every designated vertical egress opening between decks
of a vessel shall be enclosed or protected to afford safety to
passengers and crew while using that means of egress and to
prevent spread of fire, smoke, or fumes through vertical open-
ings from deck to deck before occupants have entered exits.

4.3 Fundamentals of Construction. Every vessel shall be con-
structed, arranged, equipped, maintained, and operated to
avoid undue danger to the lives and safety of its passengers
and crew from fire, smoke, fumes, or resulting panic during
the period of time necessary to defend in place or for that
period of time needed to abandon ship.

4.4 Fundamentals of Illumination. Where artificial illumina-
tion is required, egress facilities shall be included in the light-
ing design to ensure that the egress paths are illuminated.

4.5 Fundamentals of Alarms. In every vessel of such size, ar-
rangement, or service such that a fire itself does not provide
adequate occupant warning, alarm facilities shall be provided
where necessary to warn of the existence of fire and smoke.

4.6 Life Safety Compliance Options.

4.6.1 Options. Life safety meeting the fundamental require-
ments of Sections 4.1 and 4.2 shall be provided in accordance
with either of the following:

(1) Prescriptive-based provisions per 4.6.2
(2) Performance-based provisions per 4.6.3

4.6.2 Prescriptive-Based Option.

4.6.2.1 A prescriptive-based life safety design shall be in ac-
cordance with Chapters 1 through 4, Chapters 6 through 8,
and the applicable occupancy chapter, Chapters 9 through 21.

4.6.2.2 Prescriptive-based designs meeting the requirements
of Chapters 1 through 3, Sections 4.3 through 4.5, and Chap-
ters 6 through 21 of this code shall be deemed to satisfy the
provisions of Sections 4.1 and 4.2.

4.6.2.3 Where specific requirements contained in Chapters 9
through 21 differ from the general requirements contained in
Chapters 1 through 4, and Chapters 6 through 8, the require-
ments of Chapters 9 through 21 shall govern.

4.6.3 Performance-Based Option. A performance-based life
safety design shall be in accordance with Chapters 1 through 5.

Chapter 5 Performance-Based Option

5.1 General Requirements.

5.1.1* Application. The requirements of this chapter shall ap-
ply to life safety systems designed to the performance-based
option permitted by 4.6.1 and 4.6.3.

5.1.2 Goals and Objectives. The performance-based design
shall meet the fundamental requirements of this code in ac-
cordance with Sections 4.1 and 4.2.

5.1.3 Qualifications. The performance-based design shall be
prepared by a registered design professional.

(3]
2008 Edition Neer



301-12

SAFETY TO LIFE FROM FIRE ON MERCHANT VESSELS

5.1.4* Independent Review. The authority having jurisdiction
shall be permitted to require an approved, independent third
party to review the proposed design and provide an evaluation
of the design to the authority having jurisdiction.

5.1.5 Sources of Data. Data sources shall be identified and
documented for each input data requirement that must be met
using a source other than a design fire scenario, an assumption,
or a design specification. The degree of conservatism reflected in
such data shall be specified, and a justification for the source
shall be provided.

5.1.6* Final Determination. The authority having jurisdiction
shall make the final determination as to whether the perfor-
mance objectives have been met.

5.1.7* Maintenance of Design Features. The design features
necessary for the vessel to continue to meet the fundamental
requirement of this code shall be maintained for the life of the
vessel. Such fundamental requirements shall include comply-
ing with all documented assumptions and design specifica-
tions. Any variations shall require the approval of the authority
having jurisdiction prior to the actual change.

5.1.8 Special Definitions. A list of special terms used in this
chapter follows:

(1) Alternative calculation procedure. See 3.5.1.
(2) Data conversion. See 3.5.2.
(3) Design fire scenario. See 3.5.3.
(4) Design specification. See 3.5.4.
(5) Design team. See 3.5.5.
(6) Exposure fire. See 3.5.6.
(7) Fire model. See 3.5.7.
(8) Fire scenario. See 3.5.8.
(9) Fuel load. See 3.5.9.
(10) Incapacitation. See 3.5.10.
(11) Input data specification. See 3.5.11.
(12) Occupant characteristics. See 3.5.12.
(13) Performance criteria. See 3.5.13.
(14) Proposed design. See 3.5.14.
(15) Safe location. See 3.5.15.
(16) Safety factor. See 3.5.16.
(17) Safety margin. See 3.5.17.
(18) Sensitivity analysis. See 3.5.18.
(19) Stakeholder. See 3.5.19.
(20) Uncertainty analysis. See 3.5.20.
(21) Verification method. See 3.5.21.

5.2 Performance Criteria.

5.2.1 General. A design shall meet the objectives specified in
Sections 4.1 and 4.2 if, for each design fire scenario, assump-
tion, and design specification, the performance criterion in
5.2.2 is met.

5.2.2% Performance Criterion. Any occupant who is not
knowledgeable about ignition shall not be exposed to instan-
taneous or cumulative untenable conditions.

5.3 Retained Prescriptive Requirements.

5.3.1*% Systems and Features. All fire protection systems and
features of the vessel shall comply with applicable NFPA stan-
dards for those systems and features.

5.3.2 Means of Egress. In addition to the performance criteria
of Section 5.2 and the methods of Section 5.4 through Section
5.8, the design shall comply with the following requirements:

(1) Changes in level in means of egress — 7.1.6
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(2) Guards —7.2.2.4.1
(3) Doors — 7.2.1
(4) Stairs — 7.2.2, excluding the provisions of 7.2.2.6.1 and
7.2.2.6.2
(5) Ramps — 7.2.5
(6) Alternating tread devices — 7.2.9
(7) Capacity of means of egress — Section 7.3, excluding the
provisions of 7.3.3 and 7.3.4
(8) Impediments to egress — 7.5.2
(9) Ilumination of means of egress — Section 7.8
(10) Emergency lighting — Section 7.9
(11) Marking of means of egress — Section 7.10

5.3.3 Equivalency. Equivalent designs for the features covered
in the retained prescriptive requirements mandated by 5.3.2
shall be addressed in accordance with the equivalency provi-
sions of Section 1.4.

5.4 Design Specifications and Other Conditions.

5.4.1% Clear Statement. Design specifications and other condi-
tions used in the performance-based design shall be clearly
stated and shown to be realistic and sustainable.

5.4.2 Assumptions and Design Specifications Data.

5.4.2.1 Each assumption and design specification used in the
design shall be accurately translated into input data specifica-
tions, as appropriate for the calculation method or model.

5.4.2.2 Any assumption and design specifications that the de-
sign analyses do not explicitly address or incorporate and that
are, therefore, omitted from input data specifications shall be
identified, and a sensitivity analysis of the consequences of
that omission shall be performed.

5.4.2.3 Anyassumption and design specifications modified in
the input data specifications, because of limitations in test
methods or other data-generation procedures, shall be identi-
fied, and a sensitivity analysis of the consequences of the modi-
fication shall be performed.

5.4.3 Vessel Characteristics. Characteristics of the vessel or its
contents, equipment, or operations that are not inherent in
the design specifications, but that affect occupant behavior or
the rate of hazard development, shall be explicitly identified.

5.4.4% Operational Status and Effectiveness of Vessel Features
and Systems. The performance of fire protection systems and
vessel features shall reflect the documented performance and
reliability of the components of those systems or features, un-
less design specifications are incorporated to modify the ex-
pected performance.

5.4.5 Occupant Characteristics.

5.4.5.1* General. The selection of occupant characteristics to be
used in the design calculations shall be approved by the authority
having jurisdiction and shall provide an accurate reflection of the
expected population of vessel users. Occupant characteristics
shall represent the normal occupant profile, unless design speci-
fications are used to modify the expected occupant features. Oc-
cupant characteristics shall not vary across fire scenarios except
as authorized by the authority having jurisdiction.

5.4.5.2* Response Characteristics. The basic response charac-
teristics of sensibility, reactivity, mobility, and susceptibility
shall be evaluated. Such evaluation shall include the expected
distribution of characteristics of a population appropriate to
the use of the vessel. The source of data for these characteris-
tics shall be documented.
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5.4.5.3 Location. It shall be assumed that, in every normally
occupied room or area, at least one person shall be located at
the most remote point from the exits.

5.4.5.4* Number of Occupants. The design shall be based on
the maximum number of people that every occupied room or
area is expected to contain. Where the success or failure of the
design is contingent on the number of occupants not exceeding
a specified maximum, operational controls shall be used to en-
sure that the maximum number of occupants is not exceeded.

5.4.5.5% Crew Assistance. The inclusion of trained crew mem-
bers as part of the fire safety system shall be identified and
documented.

5.4.6 Outside Assistance. Design characteristics or other condi-
tions related to the availability, speed of response, effectiveness,
roles, and other characteristics of shoreside emergency response
personnel shall be specified, estimated, or characterized suffi-
ciently for evaluation of the design. Alternative safety assessments
complying with 46 CFR 199.630(f), “Lifesaving for Certain In-
spected Vessels, Alternatives for Passenger Vessels in a Specified
Space,” if applicable, shall be considered in this evaluation.

5.4.7* Post-Construction Conditions. Design characteristics or
other conditions related to activities during the life of a vessel
that affect the ability of the vessel to meet the stated goals and
objectives shall be specified, estimated, or characterized suffi-
ciently for evaluation of the design.

5.4.8 Vessel Route. Design characteristics or other conditions
related to resources or conditions along the vessel’s normal
area of operation that affect the ability of the vessel to meet
the stated goals and objectives shall be specified, estimated, or
characterized sufficiently for evaluation of the design.

5.4.9% Consistency of Assumptions. The design shall not in-
clude mutually inconsistent assumptions, specifications, or
statements of conditions.

5.4.10* Special Provisions. Additional provisions that are not
covered by the design specifications, conditions, estimations,
and assumptions provided in Section 5.4, but that are re-
quired for the design to comply with the performance objec-
tives, shall be documented.

5.5* Design Fire Scenarios.

5.5.1 Approval of Parameters. The authority having jurisdic-
tion shall approve the parameters involved in design fire sce-
narios. The proposed design shall be considered to meet the
goals and objectives if it achieves the performance criteria for
each required design fire scenario. (See 5.5.3.)

5.5.2*% Evaluation. Design fire scenarios shall be evaluated us-
ing a method acceptable to the authority having jurisdiction
and appropriate for the conditions. Each design fire scenario
shall be as challenging as any that could occur in the vessel,
but shall be realistic, with respect to at least one of the follow-
ing scenario specifications:

(1) Initial fire location
(2) Early rate of growth in fire severity
(3) Smoke generation

5.5.3* Required Design Fire Scenarios. Design fire scenarios
shall comply with the following requirements:

(1) Scenarios selected as design fire scenarios shall include,
but shall not be limited to, those specified in 5.5.3.1
through 5.5.3.8.

(2) Design fire scenarios demonstrated by the design team to
the satisfaction of the authority having jurisdiction as in-
appropriate for the vessel use and conditions shall not be
required to be evaluated fully.

5.5.3.1% Design Fire Scenario 1. Design fire scenario 1 shall be
as follows:

(1) Itis an occupancy-specific fire representative of a typical
fire for the occupancy.
(2) It explicitly accounts for the following:
(a) Occupant activities
(b) Number and location
(¢) Room size
(d) Furnishings and contents
(e) Fuel properties and ignition sources
(f) Ventilation conditions
(g) Identification of the first item ignited and its location

5.5.3.2* Design Fire Scenario 2. Design fire scenario 2 shall be
as follows:

(1) Itis an ultrafast-developing fire (i.e., flammable liquid fire)
in the primary means of egress, with interior doors open at
the start of the fire.

(2) It addresses the concern regarding a reduction in the
number of available means of egress.

5.5.3.3* Design Fire Scenario 3. Design fire scenario 3 shall be
as follows:

(1) Itis a fire that starts in a normally unoccupied room, po-
tentially endangering a large number of occupants in a
large room or other area.

(2) Itaddresses the concern regarding a fire starting in a nor-
mally unoccupied room and migrating into a space that
can, potentially, hold the greatest number of occupants.

5.5.3.4* Design Fire Scenario 4. Design fire scenario 4 shall be
as follows:

(1) Itis afire that originates in a concealed bulkhead or ceil-
ing space adjacent to a large occupied room.

(2) It addresses the concern regarding a fire originating in a
concealed space that does not have either a detection sys-
tem or a suppression system and then spreading into the
room within the vessel that can, potentially, hold the
greatest number of occupants.

5.5.3.5* Design Fire Scenario 5. Design fire scenario 5 shall be
as follows:

(1) Itisaslowly developing fire, shielded from fire protection
systems, in close proximity to a high-occupancy area.

(2) Itaddresses the concern regarding a relatively small igni-
tion source causing a significant fire.

5.5.3.6* Design Fire Scenario 6. Design fire scenario 6 shall be
as follows:

(1) Itis an ultrafast-developing fire resulting from the largest
possible fuel load characteristic of the normal operation
of the vessel.

(2) It addresses the concern regarding a rapidly developing
fire with occupants present.

5.5.3.7* Design Fire Scenario 7. Design fire scenario 7 shall be
as follows:

(1) Itisan outside exposure fire.
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(2) It addresses the concern regarding a fire starting at a loca-
tion remote from the area of concern and either spreading
into the area, blocking escape from the area, or developing
untenable conditions within the area.

5.5.3.8* Design Fire Scenario 8. Design fire scenario 8 shall be
as follows:

(1) Itis a fire originating in ordinary combustibles in a room
or area with each passive or active fire protection system
independently rendered ineffective.

(2) It addresses concerns regarding the unreliability or unavail-
ability of each fire protection system or fire protection fea-
ture, considered individually.

(3)*It is not required to be applied to fire protection systems
for which the level of reliability in conjunction with the
design performance in the absence of the system are ac-
ceptable to the authority having jurisdiction.

5.5.4 Design Fire Scenarios Data.

5.5.4.1 Each design fire scenario used in the performance-
based design proposal shall be translated into input data speci-
fications, as appropriate for the calculation method or model.

5.5.4.2 Any design fire scenario specifications that the design
analyses do not explicitly address or incorporate and that are,
therefore, omitted from input data specifications shall be identi-
fied, and a sensitivity analysis of the consequences of that omis-
sion shall be performed.

5.5.4.3 Any design fire scenario specifications modified in
input data specifications, because of limitations in test meth-
ods or other data-generation procedures, shall be identified,
and a sensitivity analysis of the consequences of the modifica-
tion shall be performed.

5.6* Evaluation of Proposed Designs.

5.6.1 General. A proposed design’s performance shall be as-
sessed relative to each fundamental requirement in Section
4.1 and Section 4.2 and each applicable scenario in 5.5.3, with
the assessment conducted through the use of appropriate cal-
culation methods. The authority having jurisdiction shall ap-
prove the choice of assessment methods.

5.6.2 Use. The design professional shall use the assessment
methods to demonstrate that the proposed design will achieve
the goals and objectives, as measured by the performance cri-
teria in light of the safety margins and uncertainty analysis, for
each scenario, given the assumptions.

5.6.3 Input Data.

5.6.3.1 Data. Input data for computer fire models shall be
obtained in accordance with ASTM E 1591, Standard Guide for
Obtaining Data for Deterministic Fire Models. Data for use in ana-
lytical models that are not computer-based fire models shall be
obtained using appropriate measurement, recording, and
storage techniques to ensure the applicability of the data to
the analytical method being used.

5.6.3.2 Data Requirements. A complete listing of input data
requirements for all models, engineering methods, and other
calculation or verification methods required or proposed as
part of the performance-based design shall be provided.

5.6.3.3* Uncertainty and Conservatism of Data. Uncertainty
in input data shall be analyzed and, as determined appropri-
ate by the authority having jurisdiction, addressed through
the use of conservative values.
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5.6.4* Output Data. The assessment methods used shall accu-
rately and appropriately produce the required output data
from input data based on the design specifications, assumptions,
and scenarios.

5.6.5 Validity. Evidence shall be provided to confirm that the
assessment methods are valid and appropriate for the pro-
posed vessel, use, and conditions.

5.7* Safety Factors. Approved safety factors shall be included
in the design methods and calculations to reflect uncertainty
in the assumptions, data, and other factors associated with the
performance-based design.

5.8 Documentation Requirements.

5.8.1% General. All aspects of the design, including those de-
scribed in 5.8.2 through 5.8.14, shall be documented. The for-
mat and content of the documentation shall be acceptable to
the authority having jurisdiction.

5.8.2* Technical References and Resources. The authority
having jurisdiction shall be provided with sufficient documen-
tation to support the validity, accuracy, relevance, and preci-
sion of the proposed methods. The engineering standards,
calculation methods, and other forms of scientific informa-
tion provided shall be appropriate for the particular applica-
tion and methodologies used.

5.8.3 Vessel Design Specifications. All details of the proposed
design that affect the ability of the vessel to meet the stated
goals and objectives shall be documented.

5.8.4 Performance Criteria. Performance criteria, with sources,
shall be documented.

5.8.5 Occupant Characteristics. Assumptions about occupant
characteristics shall be documented.

5.8.6 Design Fire Scenarios. Descriptions of design fire sce-
narios shall be documented.

5.8.7 Input Data. Input data to models and assessment meth-
ods, including sensitivity analyses, shall be documented.

5.8.8 Output Data. Output data from models and assessment
methods, including sensitivity analyses, shall be documented.

5.8.9 Safety Factors. The safety factors utilized shall be docu-
mented.

5.8.10 Prescriptive Requirements. Retained prescriptive re-
quirements shall be documented.

5.8.11* Modeling Features.

5.8.11.1 Assumptions made by the model user and descrip-
tions of models and methods used, including known limita-
tions, shall be documented.

5.8.11.2 Documentation shall be provided to verify that the as-
sessment methods have been used validly and appropriately to
address the design specifications, assumptions, and scenarios.

5.8.12 Evidence of Modeler Capability. The design team’s rel-
evant experience with the models, test methods, databases,
and other assessment methods used in the performance-based
design proposal shall be documented.

5.8.13 Performance Evaluation. The performance evaluation
summary shall be documented.
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5.8.14 Use of Performance-Based Design Option. Design pro-
posals shall include documentation that provides anyone in-
volved in the ownership or management of the vessel with
notification of the following:

(1) Approval of the vessel as a performance-based design with
certain specified design criteria and assumptions

(2) Need for required re-evaluation and re-approval in cases
of remodeling, modification, renovation, change in use,
or change in established assumptions

Chapter 6 Classification of Occupancy and Hazard
of Contents

6.1 Classification of Occupancy.

6.1.1 General. All vessel occupancies shall be classified accord-
ing to this chapter. Occupancies shall conform to the require-
ments of the specific occupancy Chapters 10 through 18.

6.1.2 Accommodation Spaces. Accommodation spaces shall in-
clude, but are not limited to, all portions of a vessel used for such
purposes as overnight residence, deliberation, worship, enter-
tainment, dining, or amusement. (For requirements, see Chapter 10.)

6.1.2.1 Accommodation spaces shall include the following:

(1) Passenger or crew cabins

(2) Lounge areas

(3) Athletic facilities

(4) Gaming areas

(5) Office spaces

(6) Spaces for religious worship

(7) Theaters

(8) Restaurants and messing areas

(9) Public toilets and washrooms
(10) Public sales and shops

6.1.3 Medical, Health Care, and Child Care Spaces. Medical
and health care spaces shall include those spaces used for pur-
poses such as medical or other treatment or care of persons
suffering from physical illness, disease, or infirmity; child care
spaces shall include those spaces used for the care of infants
and children. (For requirements, see Chapter 11.)

6.1.3.1* Medical, health care, and child care spaces shall in-
clude the following:

(1) Hospital and intensive care facilities
(2) Limited-care facilities
(8) Child care facilities

6.1.4 Service Spaces. Service spaces shall include galleys,
laundries, or other spaces used for the purposes of providing
support services to passengers and crew. (For requirements, see
Chapter 12.)

6.1.4.1 Service spaces shall include the following:

(1) Galleys

(2) Film development and processing facilities

(3) Sculleries

(4) Food preparation areas [no cooking facilities, i.e., no
equipment capable of generating temperatures in excess
of 120°C (248°F)]

(5) Laboratory facilities

(6) Laundries

6.1.5 Electrical and Control Spaces. Electrical and control
spaces shall include those spaces used for the control and man-
agement of routine and emergency operations. (For requirements,
see Chapter 13.)

6.1.5.1 Electrical and control spaces shall include the following:

(1) Radio and communications areas

(2) Engineering enclosed operating station (not in the ma-
chinery space)

(3) Electrical power, control, and switchboard spaces

(4) Navigation and bridge area

(5) Central damage control, fire-protection systems control,
or both

6.1.6 Engineering and Machinery Spaces. Engineering and
machinery spaces shall include those spaces containing ma-
chinery used to support propulsion, power generation, heat-
ing and ventilation, and other auxiliary systems. (For require-
ments, see Chapter 14.)

6.1.6.1* Engineering and machinery spaces shall include the
following:

(1) Main and auxiliary propulsion plants
(2) Power-generating plants, including emergency genera-
tor rooms
(3) Steering gear rooms
(4) Machine shops
(5) Marine sanitation devices
(6) Pump rooms and bunkering stations
(7) Stabilizer rooms
(8) Heating, ventilation, and air-conditioning plants, includ-
ing fan rooms
(9) Refrigeration machinery plants
(10) Anchor windlass rooms
(11) Miscellaneous industrial facilities
(12) Sewage treatment spaces
(13) Incinerator rooms

6.1.7 Storage Spaces. Storage spaces shall include all spaces
of the vessel utilized primarily for the storage of goods, mer-
chandise, food products, and other items necessary to support
the daily routine operation of the vessel. Minor storage inci-
dental to another occupancy shall be treated as part of the
predominant occupancy. (For requirements, see Chapter 15.)

6.1.7.1 Storage spaces shall include the following:

(1) General storage spaces

(2) Pyrotechnics lockers

(3) General storage lockers (no flammable materials)

(4) Cleaning gear lockers

(5) Flammable materials storage

(6) Flammable materials lockers

(7) Walk-in refrigeration spaces

(8) Bosun’s lockers

(9) Garbage and trash holding and processing other than
incineration

6.1.8 Cargo Spaces and Fuel Tanks. Cargo spaces shall in-
clude those spaces utilized for the carriage or storage of items
or products that are being transported by the vessel. (For re-
quirements, see Chapter 16.)

6.1.8.1 Cargo spaces shall include the following:

(1) Enclosed dry cargo storage
(2) Liquid fuel tanks
(3) Open vehicle decks
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(4) Chemical tanks

(5) Open cargo storage

(6) Liquefied and compressed gas storage
(7) Enclosed vehicle decks

6.1.9 Open Deck.

6.1.9.1 Spaces permanently open to weather on one or more
sides shall be considered open decks. For covered open deck
spaces, all portions of the overhead shall be less than 5 m (16.4 ft)
from the nearest opening to the weather.

6.1.9.2 Open-ended or open-sided covered spaces, regardless
of size, shall be considered to be equivalent to open deck
spaces, provided that such structures are not permanently en-
closed on more than one side.

6.1.10 Helicopter Deck. Areas on a weather deck of a vessel
dedicated to accommodating the landing of helicopters for
routine or emergency uses shall be considered to be helicop-
ter decks. The helicopter deck is an area on a weather deck of
the vessel dedicated to accommodating the landing of heli-
copters for routine or emergency uses. Hangar spaces shall
also be covered by Section 6.1 if the helicopter is to be rou-
tinely embarked on the vessel during voyages. (For requirements,
see Chapter 18.)

6.1.11 Voids. Spaces that do not contain any equipment or
room dedicated for storage shall be considered to be voids.

6.1.12 Mixed Occupancies. Where two or more classes of oc-
cupancy are contained in the same space on a vessel, and are
intermingled so that separate safeguards are impracticable,
means of egress facilities, construction, protection, and other
safeguards shall comply with the life safety requirements of
the highest hazard occupancy involved. Minor equipment that
is incidental to the space, such as HVAC or bar equipment,
shall be considered as part of that space.

6.1.13* Multiple-Purpose Vessels. For vessels that serve multiple
purposes, the requirements of Chapters 19 through 21 shall ap-
ply to their corresponding portions of the vessel. Where conflicts
arise, the most stringent requirement shall apply.

Chapter 7 Means of Egress

7.1 General.

7.1.1 Application. Means of egress for vessels shall comply
with this chapter. (Also see Chapter 1.)

7.1.2 Special Terms.

7.1.2.1 Area of Refuge. See 3.3.2.

7.1.2.2 Common Path of Travel. See 3.3.11.
7.1.2.3 Embarkation Area. See 3.3.21.
7.1.2.4 Exit. See 3.3.22.

7.1.2.5 Exit Access. See 3.3.23.

7.1.2.6 Exit Discharge. See 3.3.24.

7.1.2.7 Exit Enclosure. See 3.3.25.

7.1.2.8 Horizontal Exit. See 3.3.22.1.
7.1.2.9 Means of Egress. See 3.3.43.

7.1.3 Separation of Means of Egress. See also Section 8.2.
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7.1.3.1 Where an exit is required by this code to be protected by
separation from other parts of the vessel, the separating construc-
tion shall meet the requirements in 7.1.3.1.1 through 7.1.3.1.4.

7.1.3.1.1 The separation shall be a minimum of A-0 Class
divisions where the exit connects two or more decks. This shall
apply whether the decks counted are above or below the deck
where exit discharge begins. Where an exit bounds a high-risk
accommodation space, high-risk service space, high-risk ma-
chinery space, or a cargo space, the separation shall be an A-60
class division.

7.1.3.1.2 Openings in exit enclosures shall be limited to
those necessary for access to the enclosure from normally oc-
cupied spaces and corridors and for egress from the enclo-
sure, and shall be protected by an A-Class door in accordance
with 8.2.4.3.1.

7.1.3.1.3 Penetrations through an exit enclosure for electri-
cal systems, ducts, and pipes serving the enclosure shall be
permitted only if constructed in accordance with 8.2.4.9.

7.1.3.1.4 Penetrations between adjacent exit enclosures for
electrical systems, ducts, and pipes shall be permitted only if
constructed in accordance with 8.2.4.9, and the penetrating
item passes completely through the enclosure.

7.1.3.1.5 There shall be no penetrations or communicating
openings between adjacent exit enclosures.

7.1.3.2 An exit enclosure that only connects two decks shall be
required to be enclosed only at one deck, provided the enclosure
meets the requirements of 8.2.5.1 for deck construction.

7.1.3.3 Exit enclosures shall be designed to provide a con-
tinuous protected path of travel, including landings and pas-
sageways, to an exit discharge.

7.1.3.4 No exit enclosure shall be used for any purpose that
could interfere with its use as an exit and, if so designated, as
an area of refuge. (See also 7.2.2.6.4.)

7.1.3.5 Exit Access Passageways. Passageways used as exit ac-
cess shall be constructed as a minimum B-15 Class division in
accordance with 8.2.4.3.2. Where exit access bounds a high-
risk service space, or high-risk machinery space, the separating
division shall be minimum A-60 Class. Where exit access
bounds a cargo space or open deck, the separating division
shall be minimum A-0 Class. Alternative fire protection provi-
sions for exit access passageways contained in Chapters 10
through 21 shall be permitted.

7.1.4 Interior Finish and Furnishings in Exits and Exit Accesses.

7.1.4.1 Interior finish in exits and exit accesses shall meet the
requirements of Section 8.3.

7.1.4.2 Furnishings in exits shall meet the requirements of
Section 8.4.

7.1.5* Headroom. Means of egress shall be designed and main-
tained to provide the required headroom as required in 7.2.2.2.1.

7.1.5.1 Means of egress shall have a ceiling height at least
2.15m (7 ft).

7.1.5.2 Any projection from the overhead in a means of
egress shall not be less than 2.0 m (6 ft 8 in.) nominal height
from the deck.

7.1.6 Changes in Level in Means of Egress.

7.1.6.1 Changes in level in means of egress shall be by a
ramp or a stair where the elevation difference is more than
50 cm (19.7 in.).
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7.1.6.2 Changes in level in means of egress not more than
50 cm (19.7 in.) shall be either by a ramp or a stair complying
with the requirements of 7.2.2 and 21.2.3.

7.1.6.2.1 The minimum tread depth of such stair in a means
of egress shall be 30 cm (11.8 in.).

7.1.6.2.2 The location of each step in a means of egress shall
be apparent by a change in color pattern, texture, or lighting.

7.1.7 Impediments to Egress. Any device or alarm installed to
restrict the improper use of a means of egress shall be de-
signed and installed so that it cannot, even in case of failure,
impede or prevent emergency use of such means of egress.
Alternative provisions contained in Chapters 10 through 21
shall be permitted.

7.2 Means of Egress Components.
7.2.1 Doors.
7.2.1.1 General.

7.2.1.1.1 Adoor assembly (i.e., the door opening, frame, door,
and necessary hardware) used as a component in a means of
egress shall conform to the general requirements of Section 7.1
and to the special requirements of this subsection. Such an as-
sembly shall be designated as a door.

7.2.1.1.2 Every door that is required to serve as an exit shall
be designed and constructed so that the way of exit travel is
obvious and direct. Windows that could be mistaken for doors,
because of their physical configuration or design and the ma-
terials used in their construction, shall be made inaccessible to
the occupants by barriers or railings.

7.2.1.2* When determining the width for a door opening for
purposes of calculating egress capacity, only the clear width of the
door opening when the door is in the fully open position shall be
measured. Clear width shall be the net, unobstructed width of
the door opening without projections into such width.

7.2.1.3 No door opening in the means of egress shall be less
than 80 cm (31.5 in.) in clear width. Where a pair of doors is
provided, at least one of the doors shall provide a minimum
80 cm (31.5 in.) clear width opening. Alternative provisions
contained in Chapters 10 through 21 shall be permitted.

7.2.1.4 Swing and Force to Open.

7.2.1.4.1 Any door in a means of egress shall be of the side-
hinged or pivoted-swinging type, except for the following:

(1) Horizontal doors complying with 7.2.1.10
(2) Revolving doors complying with 21.2.2.1

7.2.1.4.2 Each door within the path of egress shall be de-
signed and installed so that it is capable of swinging to the full
use of the opening in which it is installed.

7.2.1.4.2.1 Doors shall swing in the direction of egress travel.

7.2.1.4.2.2 Stateroom doors shall be permitted to swing into
those spaces.

7.2.1.4.2.3 Doors for spaces not designated for passenger oc-
cupancy, such as office or service spaces, shall be permitted to
swing into those spaces.

7.2.1.4.3* During its swing, any door that opens into a means
of egress shall leave unobstructed at least one-half of the re-
quired width of an aisle, passageway, or landing.

7.2.1.4.3.1 When fully open, a door shall not project more
than 15 cm (5.9 in.) into the required width of an aisle, pas-
sageway, or landing.

7.2.1.4.3.2 Doors shall not open immediately onto a stair
without a landing.

7.2.1.4.3.3 The landing shall have a width at least equal to the
width of the door. (See 7.2.2.3.)

7.2.1.4.4 The forces required to fully open any door manually
in a means of egress shall not exceed 65 N (14.8 Ibf) to release
the latch, 130 N (29.6 1bf) to set the door in motion, and 65 N
(14.8 1Ibf) to open the door to the minimum required width.
Opening forces for interior side-hinged or pivoted-swinging
doors without closers shall not exceed 20 N (4.9 1bf). These
forces shall be applied at the latch stile when the vessel is on an
even keel. These provisions shall not apply to power-operated
doors, which shall comply with 7.2.1.8.

7.2.1.5 Locks, Latches, and Alarm Devices.

7.2.1.5.1 Doors shall be arranged to be opened from the nor-
mal egress side whenever the space is occupied. Locks, if pro-
vided, shall not require the use of a key, tool, special knowl-
edge, or effort for operation from the inside of the space.
These provisions shall not apply to the doors described in
7.2.1.5.2 or the barriers described in 7.2.1.5.3.

7.2.1.5.2 Doors shall be permitted to have key-operated locks
from the egress side, provided the requirements in 7.2.1.5.2.1
through 7.2.1.5.2.4 are met.

7.2.1.5.2.1 Key-operated locks shall be specifically permitted
by Chapters 10 through 21.

7.2.1.5.2.2 On the egress side, on or adjacent to the door,
there shall be a readily visible, durable sign that reads in letters
notless than 2.5 cm (1 in.) high on a contrasting background:

THIS DOOR TO REMAIN UNLOCKED
WHEN THE SPACE IS OCCUPIED.

7.2.1.5.2.3 The locking device shall be of a type that is readily
distinguishable as locked.

7.2.1.5.2.4 A key shall be available to any occupant inside
the space.

7.2.1.5.3 Access barriers that are intended to protect the
space or activities therein shall have closure operable from
inside the space. Barriers intended to restrain persons within
the space shall be continuously monitored by persons capable
of opening the barrier.

7.2.1.5.4 Every stair enclosure door shall allow re-entry from
the stair enclosure to the interior of the vessel.

7.2.1.5.5 A latch or other fastening device on a door shall be
provided with a lever, handle, panic bar, or other simple type of
releasing device having an obvious method of operation (under
all lighting conditions). The releasing mechanism for any latch
shall be located not more than 120 cm (47.2 in.) above the fin-
ished floor. Doors shall be capable of being opened with no more
than one releasing operation, except as provided in 7.2.1.5.6.

7.2.1.5.6 Egress doors from individual staterooms shall be per-
mitted to be provided with devices that require not more than
one additional releasing operation, such as a night latch, dead
bolt, or security chain, provided such device is operable from the
inside without the use of a key or tool and is mounted at a height
not to exceed 120 cm (47.2 in.) above the finished floor.

)
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7.2.1.6 Exit Door Hardware.

7.2.1.6.1 Exit door hardware shall consist of a doorlatching
assembly that incorporates a device that releases the latch upon
the application of a force in the direction of egress travel.

7.2.1.6.2 Adoor in the means of egress shall be equipped with
exit door hardware that meets the following requirements:

(1) Consists of bars or panels, the actuating portion of which
shall extend across not less than one-half of the width of
the door leaf, notless than 75 cm (29.5 in.) nor more than
110 cm (43.3 in.) above the floor

(2) Causes the door latch to release when a force that shall
not be required to exceed 65 N (14.8 Ibf) is applied

7.2.1.6.3 Required exit door hardware shall not be equipped
with any locking device, set screw, or other arrangement that
can be used to prevent the release of the latch when pressure
is applied to the releasing device. Devices that hold the latch
in the retracted position shall be prohibited on exit door hard-
ware unless listed and approved for such use.

7.2.1.7 Self-Closing Devices. A door designed to be kept nor-
mally closed in a means of egress shall be a self-closing door
and shall not be secured in the open position at any time.

7.2.1.7.1 Doors in a means of egress shall be permitted to be
held open where the requirements of 7.2.1.7.2 through 7.2.1.7.6

are met.

7.2.1.7.2 The hold-open mechanism shall be so designed that
the door will automatically close upon release of the hold-
open mechanism.

7.2.1.7.3 The release device shall be designed so that the
door can be released instantly and, upon release, become self-
closing manually (locally) and remotely from a continuously
manned control station, or the automatic releasing mecha-
nism or medium is activated by one of the following:

(1) The operation of a listed, automatic smoke detection sys-
tem installed to protect the entire vessel and, further, de-
signed and installed to provide for actuation of the system
in time to preclude the generation of heat or smoke suffi-
cient to interfere with egress

(2) The operation of approved smoke detectors installed in
such a way as to detect smoke on either side of the door
opening

(8) Operation of an automatic sprinkler system

7.2.1.7.3.1 These systems shall be permitted to be zoned as
approved by the authority having jurisdiction.

7.2.1.7.4 Any fire detection system or smoke detector shall be
so designed that it is provided with supervision and safeguards
as are necessary to ensure reliability of operation in case of fire
(see also Section 9.1).

7.2.1.7.5 Upon loss of power to the hold-open device, the
hold-open mechanism shall be released and the door shall
become self-closing.

7.2.1.7.6 The automatic release of one door in a stair enclo-
sure shall result in the closing of all doors serving that stair.

7.2.1.8 Power-Operated Doors. Where required doors are op-
erated by power, such as doors actuated by sensing devices upon
the approach of a person or doors with power-assisted manual
operation, the design shall be such that, in the event of power
failure, the door can be opened manually to permit egress travel
or closed where necessary to safeguard the means of egress. The
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forces required to open these doors manually shall not exceed
those specified in 7.2.1.4.4 except that the force required to set
the door in motion shall not exceed 220 N (50.1 1bf). The door
shall be designed and installed so that, when a force is applied to
the door on the side from which egress is made, it shall be ca-
pable of swinging from any position to the full use of the required
width of the opening in which it is installed. (See 7.2.1.4.) These
provisions shall not apply to the power-operated doors in
7.2.1.8.1 through 7.2.1.8.5.

7.2.1.8.1 Sliding, power-operated doors in exit access that
can be manually opened in the direction of door travel with
forces not exceeding those specified in 7.2.1.4.3 shall not be
required to have a swing-out feature.

7.2.1.8.2 1In the emergency break-out mode, a door leaf lo-
cated within a two-leaf opening shall be exempted from the
minimum 80 cm (31.5 in.) single-leaf requirement of 7.2.1.3,
if a minimum of 75 cm (29.5 in.) clear width is provided by the
single leaf.

7.2.1.8.3 Doors complying with 7.2.1.9 shall not be required
to comply with 7.2.1.8.

7.2.1.8.4 Doors fitted with an independent, local power source
capable of operation a minimum of 10 times subsequent to loss
of primary power shall not be required to comply with 7.2.1.8.

7.2.1.8.5 Power-operated watertight doors shall not be re-
quired to comply with 7.2.1.8.

7.2.1.9 Balanced Doors.

7.2.1.9.1 Where panic hardware is installed on balanced
doors, the panic hardware shall be of the push-pad type.

7.2.1.9.2 The pad shall not extend more than approximately
one-half the width of the door measured from the latch side.

7.2.1.10 Horizontal Sliding Doors. Horizontal sliding doors

used in a means of egress shall comply with 7.2.1.10.1 through
7.2.1.10.6.

7.2.1.10.1 The door shall be operable by a simple method
from either side without special knowledge or effort.

7.2.1.10.2 The force applied to the device that is required to
operate the door shall not exceed 65 N (14.8 1bf) when the

vessel is on an even keel.

7.2.1.10.3 The force required to operate the door shall not
exceed 130 N (29.6 Ibf) to set the door in motion and 65 N
(14.8 1bf) to close the door or open it to the minimum re-
quired width when the vessel is on an even keel.

7.2.1.10.4 The door shall be operable with a force not to
exceed 220 N (50.1 Ibf) when a force of 1110 N (252.9 1bf) is
applied perpendicularly to the door adjacent to the operating
device when the vessel is on an even keel.

7.2.1.10.5 The door assembly shall comply with the appli-
cable fire protection rating and, where rated, shall be self-
closing or automatic-closing by smoke detection in accor-
dance with 7.2.1.7.

7.2.1.10.6 The door assembly shall be installed in accordance
with NFPA 80, Standard for Fire Doors and Other Opening Prolectives.

7.2.1.11 Watertight Doors. Watertight doors in a means of
egress shall be the quick-acting or power-operated type.
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7.2.2 Stairs.

7.2.2.1 General. Stairs, either interior or exterior, used as a
component in the means of egress shall conform to the general
requirements of Section 7.1 and to the special requirements of
7.2.2, unless they are aisle steps in accommodation occupancies
as provided in 21.2.10.2.

7.2.2.2 Types of Stairs.

7.2.2.2.1* Dimensional Criteria. Stairs shall be in accordance
with Table 7.2.2.2.1.

Table 7.2.2.2.1 Stairs

Dimensions
Stair Requirements cm in.

Minimum width clear of all 90 35.4

obstructions, except projections

not exceeding 10 cm (3.9 in.) at

or below handrail height on

each side
Maximum height of risers 20 7.9
Minimum height of risers 10 3.9
Minimum net tread depth 24 9.4
Minimum headroom 205 80.7
Maximum height between landings 350 137.8
Landing (See 7.2.2.3 and

7.2.14.3.)

7.2.2.2.2 Tread Slope. Tread slope shall not exceed 2.0 cm/m
(0.24 in./ft) (a slope of 1 in 50).

7.2.2.2.3* Riser Height and Net Tread Depth.

7.2.2.2.3.1 Riser height shall be measured as the vertical dis-
tance between tread nosings.

7.2.2.2.3.2 Tread depth shall be measured horizontally be-
tween the vertical planes of the foremost projection of adja-
cent treads and at a right angle to the tread’s leading edge, but
shall not include beveled or rounded tread surfaces that slope
more than 20 degrees (a slope of 1 in 2.75).

7.2.2.2.3.3 At tread nosings, such beveling or rounding shall
not exceed 1.5 cm (0.6 in.) in horizontal dimension.

7.2.2.2.3.4 The total tread shall not be less than 25 cm (9.8 in.).

7.2.2.2.4 There shall be no variation exceeding 0.5 cm (0.2 in.)
in the depth of adjacent treads or in the height of adjacent risers,
and the tolerance between the largest and smallest riser or be-
tween the largest and smallest tread shall not exceed 1.0 cm
(0.4 in.) in any flight.

7.2.2.3 Stair Details.

7.2.2.3.1 All stairs serving as required means of egress shall
be of permanent, fixed construction.

7.2.2.3.2 Stairs, platforms, and landings used to connect
more than three decks shall be of noncombustible material
throughout. Handrails shall not be required to be of non-
combustible material.

7.2.2.3.3 Stairs and intermediate landings shall continue with
no decrease in width along the direction of egress travel.

7.2.2.3.3.1 Everylanding shall have a dimension measured in
the direction of travel equal to the width of the stair.

7.2.2.3.3.2 The dimensions of a landing shall not be required
to exceed 120 cm (47.2 in.) where the stair has a straight run.

7.2.2.3.4 Stair treads shall be uniformly slip resistant and shall
be free of projections or lips that could trip stair users.

7.2.2.3.5 Treads of stairs and landing floors shall be solid, unless
they are noncombustible or grated stair treads and landings, in
which case they shall be permitted to follow the provisions in
Chapters 10 through 21.

7.2.2.3.6 Stairs shall be arranged so as to make clear the di-
rection of egress to an area of refuge or an embarkation area.
Stairs that continue beyond a level of exit discharge that is not
obvious shall be interrupted at the level of exit discharge by
partitions, doors, or other effective means.

7.2.2.3.7 Spiral Stairs. Where specifically permitted for in-
dividual occupancies by Chapters 10 through 21, spiral
stairs used as a means of egress shall comply with 7.2.2.3.7.1
through 7.2.2.3.7.6.

7.2.2.3.7.1 The occupant load served shall not exceed five.

7.2.2.3.7.2 The clear width of the stairs shall be not less than
65 cm (25.6 in.).

7.2.2.3.7.3 The height of risers shall not exceed 24 cm (9.41in.).
7.2.2.3.7.4 Headroom shall be not less than 200 cm (78.7 in.).

7.2.2.3.7.5 Treads shall have a minimum depth of 20 cm
(7.9 in.) ata point 30 cm (11.8 in.) from the narrower edge.

7.2.2.3.7.6 All treads shall be identical.

7.2.2.3.8 Turnstiles. No turnstiles or other devices to restrict the
movement of persons shall be installed in such a manner as to
interfere in any way with required means of egress facilities.

7.2.2.4 Guards and Handrails.

7.2.2.4.1 Guards. Means of egress such as stairs, landings, pas-
sageways, deck openings, ramps, aisles, galleries, or mezzanines
thatare more than 75 cm (29.5 in.) above the deck below shall be
provided with guards to prevent falls over the open side.

7.2.2.4.2 Handrails. Each stair or ramp with a slope exceed-
ing 1 in 12 shall have handrails on both sides.

7.2.2.4.2.1 Handrails shall be provided within 75 cm (29.5 in.)
of all portions of the required egress width of stairs.

7.2.2.4.2.2 The required egress width shall be along the natu-
ral path of travel. (See also 7.2.2.4.5.)

7.2.2.4.3 Required guards and handrails shall continue for
the full length of each flight of stairs. At turns of stairs, inside
handrails shall be continuous between flights at landings.

7.2.2.4.4 The design of guards and handrails and the hard-
ware for attaching handrails to guards, balusters, or bulkheads
shall be such that there are no projections that could engage
loose clothing.

7.2.2.4.5*% Handrail Details.

7.2.2.4.5.1 Handrails on stairs shall be not less than 85 cm
(33.5in.) nor more than 95 cm (37.4 in.) above the surface of the
tread, measured vertically to the top of the rail from the leading
edge of the tread, unless the required handrails form part of a
guard, in which case they shall be permitted to have a maximum
height of 105 cm (41.5 in.) measured vertically to the top of the
rail from the leading edge of the tread.
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7.2.2.4.5.2 Additional rails that are lower or higher than the
main handrail shall be permitted.

7.2.2.4.5.3 Handrails shall provide a clearance of at least
4 cm (1.6 in.) between the handrail and the bulkhead to
which it is fastened.

7.2.2.4.5.4 Handrails shall be designed so they can be grasped
firmly with a comfortable grip and so the hand can be slid along
the rail without encountering obstructions.

7.2.2.4.5.5 Handrail ends shall be returned to the bulkhead
or deck or shall terminate at newel posts.

7.2.2.4.5.6 Handrails that are not continuous between flights
shall extend horizontally, at the required height, at least 30 cm
(12 in.) beyond the top riser, and continue to slope for a
depth of one tread beyond the bottom riser where a guard or
bulkhead exists.

7.2.2.4.5.7 Handbrails on open sides of stairs shall have interme-
diate rails or an ornamental pattern such that a sphere 10 cm
(3.9 1n.) in diameter cannot pass through any openings in such
handrail, except that the triangular openings formed by the riser,
tread, and bottom element of a guardrail at the open side of a
stair shall be of such size thata sphere 15 cm (5.9 in.) in diameter
cannot pass through the triangular opening.

7.2.2.4.5.8 Handrails shall be capable of withstanding a dis-
tributed horizontal load of 750 N/m (170.8 Ibf/ft) applied in
the direction normal to the bulkhead and a distributed load of
750 N/m (170.8 1bf/ft) applied in the downward direction.

7.2.2.4.6 Guard Details.

7.2.2.4.6.1 The height of guards required by 7.2.2.4.1 shall be
measured vertically to the top of the guard from the top of the
surface below.

7.2.2.4.6.2 Guards shall be not less than 100 cm (39.4 in.)
high, except that guards in accommodation occupancies shall
comply with the provisions of Chapter 10.

7.2.2.4.6.3 Open guards, in spaces other than engineering
and machinery space occupancies and in storage occupancies,
shall have intermediate rails or an ornamental pattern such
that a sphere 10 cm (3.9 in.) in diameter cannot pass through
any opening, except that the triangular openings formed by
the riser, tread, and bottom element of a guardrail at the open
side of a stair shall be of such size that a sphere 15 cm (5.9 in.)
in diameter cannot pass through the triangular opening.

7.2.2.5 Special Provisions for Exterior Stairs.

7.2.2.5.1 Landings. Landings to which egress doors lead shall
be approximately level [within 1 cm (%% in.) ] with the adjoin-
ing deck.

7.2.2.5.2 Exterior stairs shall be permitted to be used as a
component of egress where there is an obvious route or egress
direction signage leading to an area of safe refuge or an em-
barkation area.

7.2.2.5.3 Exterior stairs shall be constructed of noncombus-
tible material.

7.2.2.5.4 Exterior stairs, serving spaces with 10 or more per-
sons, shall not be permitted to constitute more than 50 per-
cent of the required egress capacity.

7.2.2.5.5 Exterior stairs shall comply with the requirements
of Table 7.2.2.5.5 and subsequent sections.
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7.2.2.6 Enclosure and Protection of Stairs.

7.2.2.6.1 Enclosures. All interior stairs serving as an exit or exit
component shall be enclosed in accordance with 7.1.3.1. All
other interior stairs shall be protected in accordance with 7.2.5.

7.2.2.6.2% Separation and Protection of Outside Stairs. Out-
side stairs that are part of a required means of egress shall be
protected in accordance with 7.2.2.6.2.1 through 7.2.2.6.2.3.

7.2.2.6.2.1 Outside stairs shall be separated from the interior of
the vessel by bulkheads with the fire resistance rating required for
enclosed stairs with fixed or self-closing opening protectives.

7.2.2.6.2.2 The separation shall extend vertically from the
freeboard deck to a point 3 m (10 ft) above the topmost land-
ing of the stairs or to the deck, whichever is lower, and at least
3 m (10 ft) horizontally.

7.2.2.6.2.3 Outside stairs shall be protected from adjacent
interior spaces as follows:

(1) Low-risk spaces shall not require protection.

(2) Medium- and high-risk spaces that are not protected by
sprinklers require A-0 protection.

(3) Medium- and high-risk spaces that are protected by sprin-
klers require either A-0 protection or window sprinkler
protection.

7.2.2.6.3 There shall be no enclosed, usable space within an
exit enclosure, including under stairs, nor shall any open space
within the enclosure, including stairs and landings, be used for
any purpose, such as storage or similar use, that could interfere
with egress, unless the enclosed usable space meets the require-
ments of 7.2.2.6.4.

7.2.2.6.4 Enclosed usable space under stairs shall be permit-
ted, provided the bulkheads and soffits of the enclosed space
are protected in the same manner as the stair enclosure. En-
trance to such enclosed usable space under stairs shall not be
from within the stair enclosure.

7.2.2.7 Signs. Stairs shall be provided with signage within the
enclosure at each deck landing.

7.2.2.7.1 The signage shall be inside the enclosure located ap-
proximately 1.5 m (5 ft) above the floor landing in a position that
is visible when the door is in either the open or closed position.

7.2.2.7.2 The signage shall indicate the deck level, the termi-
nus of the top and bottom of the stair enclosure, and the iden-
tification of the stair.

7.2.2.7.3 The signage also shall state the deck level of, and
the direction to, the exit discharge.

7.2.3 Smokeproof Enclosures.

7.2.3.1 Where smokeproof enclosures are required by other
sections of this code, they shall comply with 7.2.3.

7.2.3.2 A smokeproof enclosure shall be an enclosure de-
signed so that the movement of products of combustion pro-
duced by a fire occurring in any part of the vessel into the
smokeproof enclosure shall be limited.

7.2.3.3 The appropriate design method shall be any system
that meets the performance level stipulated in 7.2.3.2. The
smokeproof enclosure shall be permitted to be created by us-
ing natural ventilation, by using mechanical ventilation incor-
porating a vestibule, or by pressurizing the enclosure.



MEANS OF EGRESS

301-21

Table 7.2.2.5.5 Exterior Stairs

Dimensions for Stairs
Serving More than 10 Persons

Dimensions for Stairs
Serving 10 or Fewer Persons

Stair Requirements cm in. cm in.
Minimum widths 75 clear 29.5 clear 70 clear 27.5 clear
between rails between rails between rails between rails
Minimum horizontal dimension of any 75 clear 29.5 clear 70 clear 27.5 clear
landing or platform
Maximum riser height 22 8.7 30 11.8
Minimum tread, exclusive of nosing 22 8.7 15 5.9
Minimum nosing or projection 2.5 1 No requirement
Spiral stairs As permitted by 7.2.2.3.7 As permitted by 7.2.2.3.7
Minimum headroom 200 80.4 200 80.4
Handrail height 85 to 95 32 to 37 85 to 95 32 to 37

7.2.3.4 Enclosure. Where a vestibule is used, it shall be within
the enclosure and shall be considered part of the smokeproof
enclosure. Vestibules shall have a minimum dimension of 110 cm
(43.51in.) in width and 185 cm (72.8 in.) in the direction of travel.

7.2.3.5 Discharge. Every smokeproof enclosure shall open to an
adjacent smokeproof enclosure, to an open deck having direct
access to an embarkation area, or into an exit access or exit.

7.2.3.5.1 The exit passageway shall be separated from the
remainder of the vessel by A-0 Class divisions.

7.2.3.5.2 The exit passageways shall be without openings other
than the entrance from the smokeproof enclosure and the door
to the open deck or to the embarkation area.

7.2.3.6 Access. Access to spaces other than smokeproof enclo-
sures consisting of a pressurized stair enclosure shall be by way
of a vestibule, an exit, an exit access, a stair enclosure, or by
way of an open deck.

7.2.3.7 Natural Ventilation. Doors to smokeproof enclosures
using natural ventilation shall either be normally closed, self-
closing, or shall be automatic-closing by actuation of a smoke
detector within 3 m (9.8 ft) of the vestibule door.

7.2.3.8 Mechanical Ventilation. Smokeproof enclosures by me-
chanical ventilation shall comply with 7.2.3.8.1 through 7.2.3.8.4.

7.2.3.8.1 The door assembly from the vessel into the vestibule
shall be normally closed, self-closing, or automatic-closing by
actuation of a smoke detector located within 3 m (9.8 ft) of the
vestibule door and remotely from the bridge or a central con-
trol station.

7.2.3.8.2 In the smoke control mode, the vestibule shall be
provided with not less than one air change per minute, and
the exhaust shall be 150 percent of the supply.

7.2.3.8.2.1 Supply air shall enter and exhaust air shall discharge
from the vestibule through separate, tightly constructed ducts
used only for those purposes.

7.2.3.8.2.2 Supply air shall enter the vestibule within 15 cm
(5.9 in.) of the deck level.

7.2.3.8.2.3 The top of the exhaust register shall be located not
more than 15 cm (5.9 in.) down from the top of the trap and
shall be entirely within the smoke trap area.

7.2.3.8.2.4 Doors, when in the open position, shall not ob-
struct duct openings.

7.2.3.8.2.5 Controlling dampers shall be permitted in duct
openings if needed to meet the design requirements, but are
not otherwise required.

7.2.3.8.3 To serve as a smoke and heat trap and to provide an
upward-moving air column, the vestibule ceiling shall be at least
50 cm (19.7 in.) higher than the door opening into the vestibule.
The height shall be permitted to be decreased where justified by
engineering design and field testing.

7.2.3.8.4 The smokeproof enclosure shall be provided with a
dampered relief opening at the top and supplied mechani-
cally with sufficient air to discharge a minimum of 1200 L/sec
(2543 ft>/min) through the relief opening while maintaining
a minimum positive pressure of 25 Pa (0.10 in. water column)
in the enclosure relative to the vestibule with all doors closed.

7.2.3.9 Activation of Mechanical Ventilation Systems. The activa-
tion of the systems shall be initiated by a smoke detector installed
in an approved location within 3 m (9.8 ft) of the entrance to the
smokeproof enclosure; or by an automatic sprinkler system; by
remote manual operation from the bridge, a central control sta-
tion, or other location that is continuously manned.

7.2.3.10 Door Closers. The activation of an automatic-closing
device on any door in the smokeproof enclosure shall acti-
vate all other automatic-closing devices on doors in the
smokeproof enclosure.

7.2.3.11 Standby Power. Standby power for mechanical venti-
lation equipment shall be provided by an emergency source
of power.

7.2.3.12 Testing. Before the mechanical equipment is ac-
cepted by the authority having jurisdiction, it shall be tested to
confirm that the mechanical equipment is operating in com-
pliance with these requirements.

7.2.3.13 Emergency Lighting. All smokeproof enclosures and
vestibules shall be provided with emergency lighting powered
by the standby power system (see 7.2.3.11).

7.2.4 Horizontal Exits.

7.2.4.1 Application. Horizontal exits shall be permitted to be
substituted for other exits to the extent that the total egress ca-
pacity of the other exits (e.g., stairs, ramps, doors leading outside
the vessel) will not be reduced below half that required for the
entire deck area of the occupancy if no horizontal exit existed.
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7.2.4.2 Horizontal Exit Division.

7.2.4.2.1 Every area for which credit is allowed in connection
with a horizontal exit shall have at least one exit that is not a
horizontal exit in addition to the horizontal exit or exits.

7.2.4.2.2 Every horizontal exit for which credit is given shall
be arranged so that there is at least one exit leading from each
side of the horizontal exit to stairways or other means of egress
leading to an area of refuge or embarkation area.

7.2.4.3 Egress from Horizontal Exits. Where the horizontal
exit is intended to be used for egress from both sides of a hori-
zontal exit, the deck area on either side of a horizontal exit shall
be sufficient to hold the occupants of both floor areas, allowing
not less than 0.30 m* (3.2 ft*) clear floor area per person.

7.2.4.4 Doors in Horizontal Exits.
7.2.4.4.1 Doors in horizontal exits shall comply with 7.2.1.4.

7.2.4.4.2 Swinging fire doors used in horizontal exits shall
comply with 7.2.4.4.2.1 through 7.2.4.4.2.3.

7.2.4.4.2.1 These fire doors shall swing in the direction of
egress travel.

7.2.4.4.2.2 Where a horizontal exit serves areas on both sides
of a fire barrier, there shall be adjacent openings with swing-
ing doors, opening in opposite directions, with signs on each
side of the fire barrier indicating the door that swings with the
travel from that side.

7.2.4.4.2.3 Horizontal exits shall be of any other approved
arrangement, provided that doors always swing with any pos-
sible egress travel.

7.2.4.4.3 Doors in horizontal exits shall be designed and in-
stalled to minimize air leakage.

7.2.4.4.4 All fire doors in horizontal exits shall be self-closing
or automatic-closing in accordance with 7.2.1.7.

7.2.4.4.5 Horizontal exit doors located across a corridor shall
be automatic-closing in accordance with 7.2.1.7.

7.2.4.5 Boundaries for Horizontal Exits. Boundaries separat-
ing areas between which there are horizontal exits shall be
A-60 Class divisions, unless they meet the requirements pro-
vided in 7.2.4.6 or 7.2.4.7. They shall provide a separation con-
tinuous from sideshell to sideshell and from deck to deck.

7.2.4.6 Where an A-60 Class division is used to provide a hori-
zontal exit in any deck of a vessel, it shall not be required on
other decks if the decks on which the boundary is omitted are
separated from the deck with the horizontal exit by an A-60
Class division.

7.2.4.7 Alternative provisions for boundaries in Chapters 19
through 21 shall supersede the requirements of 7.2.4.5.

7.2.5 Ramps.

7.2.5.1 General. Every ramp used as a component in a means
of egress shall conform to the general requirements of Section
7.1 and to the special requirements of 7.2.5.

7.2.5.2 Dimensional Criteria. Ramps shall be in accordance
with Table 7.2.5.2, except for aisle ramps as permitted for ac-
commodation occupancies in Chapter 21.

7.2.5.3 Ramp Details.

7.2.5.3.1 Landings. Ramps shall have landings at the top, at the
bottom, and at doors opening onto the ramp.
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Table 7.2.5.2 Ramps

Ramp Details Requirements

Minimum width clear of all
obstructions, except
projections not exceeding
9 cm (3.5 in.) at or below
handrail height on each side

Maximum slope

115 cm (45 in.)

For rise 215 cm (6 in.):
1in 12

For rise >7.5 cm (38 in.)
and <15 cm (6 in.):
1in 10

For rise <7.5 cm (3 in.):
1in 8

1in 48

75 cm (30 in.)

Maximum cross-slope
Maximum rise for single
ramp run

7.2.5.3.1.1 The slope of the landing shall not be steeper than
1in 50.

7.2.5.3.1.2 Everylanding shall have a dimension measured in
the direction of travel not less than the width of the ramp.

7.2.5.3.1.3 Ramp dimensions shall not be required to exceed
120 cm (47.2 in.) where the ramp has a straight run.

7.2.5.3.2 Slip Resistance. A ramp shall have a slip-resistant
surface.

7.2.5.3.3 Changes in Direction of Travel. Changes in direction
of travel, if any, shall be made only at landings. Ramps and inter-
mediate landings shall continue with no decrease in width along
the direction of egress travel.

7.2.5.3.4 Drop-Offs. Ramps and landings with drop-offs shall
have curbs, walls, railings, or projecting surfaces that prevent
people from traveling off the edge of the ramp. Curbs or bar-
riers shall be a minimum of 10 cm (3.9 in.) in height.

7.2.5.3.5 Ramps Serving as Required Means of Egress.

7.2.5.3.5.1 All ramps serving as required means of egress
shall be of permanent, fixed construction.

7.2.5.3.5.2 A ramp used as a means of egress shall be con-
structed of noncombustible material. Deck coverings on ramps
shall comply with 8.3.4. The ramp floor and landings shall be
solid and without perforations.

7.2.5.4 Guards and Handrails. Guards complying with 7.2.2.4
shall be provided for ramps. Handrails complying with 7.2.2.4
shall be provided along both sides of a ramp segment steeper
than 1 in 20. The height of handrails and guards shall be mea-
sured vertically to the top of the guard or rail from the walking
surface adjacent thereto, except for guards and handrails pro-
vided for ramped aisles in accommodation occupancies in ac-
cordance with Chapter 21.

7.2.5.5 Special Provisions for Outside Ramps. Balconies or
landings to which doors lead shall be approximately level
[within 1 cm (3% in.)] with the deck of the vessel.

7.2.5.6 Water Accumulation. Outside ramps and landings
shall be designed to prevent water from accumulating on
their surfaces.
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7.2.5.7 Enclosure and Protection of Ramps. Ramps in a re-
quired means of egress shall be enclosed or protected as a stair
in accordance with 7.2.2.6.

7.2.6* Exit Passageways.

7.2.6.1 General. Exit passageways shall conform to the gen-
eral requirements of Section 7.1 and to the special require-
ments of 7.2.6.

7.2.6.2 Enclosure. An exit passageway shall be separated from
other parts of the vessel as specified in 7.1.3.1.

7.2.6.3 Stair Discharge. An exit passageway that serves as a
discharge from a stair enclosure shall have the same fire resis-
tance rating and opening-protective fire protection rating as
that required for the stair enclosure.

7.2.6.4 Width. The width of an exit passageway serving a single
deck shall be adequate to accommodate the aggregate required
capacity of all exits discharging through it. The width of an exit
passageway serving more than one deck shall comply with 7.3.1.4.

7.2.6.5 Deck. The deck shall be solid and without perforations.
7.2.7 Service Stairs and Ladders.

7.2.7.1 General. Service stairs and ladders shall be designed to
be used for egress from areas accessible only to able-bodied crew.

7.2.7.2 Dimensional Criteria. Service stairs and ladders shall
comply with the requirements of Table 7.2.7.2.

Table 7.2.7.2 Service Stairs and Ladders

Dimensions

Stair Requirements cm in.
Minimum width 70 27.5
Minimum horizontal dimension 70 27.5

of landing or platform

Maximum riser height 30 11.8
Minimum net tread depth 17 6.7
Minimum total tread depth 25 9.8
Hand rail height 85 to 95 33.5t037.5
Minimum headroom 200 79

Spiral stairs As permitted by 7.2.2.3.7

7.2.7.3 Construction Materials. Service stairs and ladders shall
be constructed of steel or equivalent materials, unless otherwise
permitted in Chapters 10 through 21.

7.2.7.4 Construction and Installation.

7.2.7.4.1 Service ladders shall comply with the requirements
of ASTM F 840, Standard Specification for Ladders, Fixed, Vertical,
Steel, Ship’s.

7.2.7.4.2 Ladders installed with a pitch less than 75 degrees
shall not be permitted.

7.2.8 Vertical Ladders.

7.2.8.1 General. Vertical ladders shall be permitted to be used
for egress from areas accessible only to able-bodied crew.

7.2.8.2 Construction and Installation. Vertical ladders shall be
constructed of steel unless otherwise permitted in Chapters 19
through 21.

7.2.8.2.1 Fach ladder used as a means of escape shall be
mounted at least 18 cm (7 in.) from the nearest permanent
object in back of the ladder measured to the closest portion of
the ladder.

7.2.8.2.2 Rungs shall be constructed as follows:

(1) Atleast 40.5 cm (16 in.) in width

(2) Notmore than 30.5 cm (12 in.) apart, and uniformly spaced
forlength of the ladder with atleast 11 cm (4.5 in.) clearance
above each rung

7.2.8.2.3 When a deck scuttle serves as a means of escape, it
shall not be less than 45.5 cm (18 in.) in diameter and shall be
fitted with a quick-acting release and a holdback device to
hold the scuttle in an open position.

7.2.8.3 The lowest rung of any ladder shall be not more than
30 cm (11.8 in.) above the level of the surface beneath it.

7.2.9* Alternating Tread Devices.

7.2.9.1 Alternating tread devices that comply with 7.2.9.2 shall
be permitted to be used only as follows:

(1) To provide access to unoccupied upper deck areas
(2) To provide a second means of egress from spaces subject
to occupancy only by able-bodied crew

7.2.9.2 Alternating tread devices shall comply with 7.2.9.2.1
through 7.2.9.2.10.

7.2.9.2.1 Handrails shall be provided on both sides of alter-
nating tread devices in accordance with 7.2.2.4.5.

7.2.9.2.2 The clear width between handrails shall be a mini-
mum of 45 cm (17.7 in.) and shall not exceed 60 cm (23.6in.).

7.2.9.2.3 Headroom shall not be less than 2 m (6.6 ft).

7.2.9.2.4 The angle of the device shall be between 50 and 68
degrees to horizontal.

7.2.9.2.5 The height of the riser shall not exceed 25 cm
(9.81in.).

7.2.9.2.6 Treads shall have a minimum projected tread depth of
15 cm (5.9 in.) measured in accordance with 7.2.2.2.3, with each
tread providing 25 cm (9.8 in.) of depth, including tread overlap.

7.2.9.2.7 A minimum distance of 15 cm (5.9 in.) shall be
provided between the stair handrail and any other object.

7.2.9.2.8 The initial tread of the stair shall begin at the same
elevation as the platform, landing, or deck surface.

7.2.9.2.9 The alternating treads shall not be laterally sepa-
rated by more than 5 cm (2 in.).

7.2.9.2.10 The occupant load served shall be three or fewer.
7.2.10 Areas of Refuge.
7.2.10.1 Area of Refuge Details.

7.2.10.1.1 An area of refuge, other than weather deck areas
of refuge, shall comply with the requirements in 7.2.10.1.1.1
through 7.2.10.1.1.3.

7.2.10.1.1.1 An area of refuge shall be bounded by A-60 Class
divisions, unless otherwise provided in Chapters 19 through 21.

7.2.10.1.1.2 An area of refuge shall be located above the

waterline.
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7.2.10.1.1.3 An area of refuge shall be a smokeproof enclosure
in accordance with 7.2.3, unless the vessel is protected through-
out by an approved, supervised automatic sprinkler system.

7.2.10.1.2 Ducts shall be permitted to penetrate A-60 Class
divisions, unless prohibited by other provisions of this code,
and shall be provided with smoke-actuated dampers meeting
the requirements of Type I-250 or Type II-250 as defined in
ANSI/UL555S, Standard for Safety Leakage Rated Dampers for Use
in Smoke Control Systems, or other approved means to resist the
transfer of smoke into the area of refuge.

7.2.10.2 An area of refuge shall have access to an embarka-
tion area by means protected as required for an exit.

7.2.10.3 Where the exit used to provide egress from an area
of refuge to an embarkation area (as required by 7.2.10.2)
includes stairs, the stairs shall comply with 7.2.2.

7.2.10.4* The area of refuge shall be provided with a two-way
communication system for communication between the area
of refuge and a central control point.

7.2.10.5 Instructions for summoning assistance, via the two-
way communication system, and written identification of the
area of refuge location shall be posted adjacent to the two-way
communication system.

7.2.10.6 Windows Facing Exterior Areas of Refuge. Windows
facing exterior areas of refuge shall not be openable and shall
be protected in accordance with any one of the requirements
0f 7.2.10.6.1 through 7.2.10.6.4, unless otherwise permitted by
Chapters 19 through 21.

7.2.10.6.1 Windows facing exterior areas of refuge shall not
be required to meet any integrity and shall be fitted with an
A-60 Class steel shutter.

7.2.10.6.2 Windows facing exterior areas of refuge shall be
required to be A-60 Class divisions.

7.2.10.6.3 Windows facing exterior areas of refuge shall be
required to be A-0 Class divisions and be protected with sprin-
klers along the windows inside the space.

7.2.10.6.4* Windows facing exterior areas of refuge shall not
be required to meet any integrity and shall be protected with
window sprinklers in accordance with 9.2.7.

7.2.10.7 The door to the area of refuge shall be identified
by signage.

7.2.10.8 Protection of Exterior Boundaries Below Exterior
Areas of Refuge. Exterior boundaries below areas of refuge
but above the waterline, including windows, shall be mini-
mum A-0 Class divisions.

7.2.10.9 Embarkation Areas. Embarkation areas shall be pro-
tected as required for exterior areas of refuge. Windows in any
spaces below embarkation spaces shall be protected in accor-
dance with 7.2.10.6.

7.2.11* General Requirements for Aisles and Aisle Accessways.

7.2.11.1 The width of aisle accessways and aisles shall provide
sufficient egress capacity for the number of persons accommo-
dated by the catchment area served by the aisle accessway or
aisle. Where aisle accessways or aisles converge to form a single
path of egress travel, the required egress capacity of that path
shall not be less than the combined required capacity of the
converging aisle accessways and aisles.
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7.2.11.2 Those portions of aisle accessways and aisles where
egress is possible in either direction shall be uniform in re-
quired width.

7.2.11.3 Where nonfixed seating is located between a table
and an aisle accessway or aisle, the measurement of required
clear width of the aisle accessway or aisle shall be made to a
line 50 cm (19.7 in.) away from the edge of the table. The
50 cm (19.7 in.) distance shall be measured perpendicular to
the edge of the table.

7.2.11.4 The minimum required clear width of an aisle access-
way within areas with fixed table locations shall be 30 cm
(11.8 in.). The path of travel from any seat shall not exceed 10 m
(32.8 ft) to the closest aisle or exit.

7.2.11.5 Aisle accessways between rows of theater-type seating
shall have a clear width of not less than 30 cm (11.8 in.) and a
maximum travel distance to an aisle or an exit of no more than

10 m (32.8 fr).

7.2.11.6 The minimum clear width of aisles shall be 50 cm
(19.7 in.).

7.2.11.7 Aisle Stairs and Ramps.

7.2.11.7.1 Aisles that have a gradient steeper than 1 in 20, but
notsteeper than 1 in 8, shall consist of a ramp. Aisles that have
a gradient steeper than 1 in 8 shall consist of an aisle stair.

7.2.11.7.2 Aisle stairs shall conform to the following:

(1) There shall be no variation exceeding 0.5 cm (0.2 in.) in
the depth of adjacent treads.

(2) Treads shall be a minimum 28 cm (11 in.).

(3) Riser heights shall be 2 minimum 10 cm (3.9 in.) and a
maximum 22 cm (8.7 in.) and shall be uniform to within
0.5 cm (0.2 in.) between adjacent risers.

7.2.11.8 Aisle Handrails. Ramped aisles having a gradient ex-
ceeding 1in 12 and aisle stairs shall be provided with handrails
at one side or along the centerline.

7.3 Capacity of Means of Egress.
7.3.1 Occupant Load.

7.3.1.1 The total capacity of the means of egress for any deck,
balcony, or other occupied space shall be sufficient for the
occupant load thereof.

7.3.1.2 The occupant load in any vessel or portion thereof shall
not be assumed to be less than the number determined by divid-
ing the deck area by the occupant load factor that corresponds to
the assigned use as specified in Chapters 10 through 18 for indi-
vidual occupancies. Where both gross and net area figures are
given for the same occupancy, calculations shall be made apply-
ing the gross area figure to the gross area of the portion of the
vessel devoted to its specified use and applying the net area figure
to the net area of the specified use.

7.3.1.3 The occupant load permitted in any vessel or portion
thereof shall be permitted to be increased from that number
established for the given use as specified in 7.3.1.2, where all
other requirements of this code are also met, based on such in-
creased number. The authority having jurisdiction shall be per-
mitted to require an approved aisle, seating, or fixed equipment
diagram to substantiate any increase in occupant load and shall
be permitted to require that such diagram be posted in an ap-
proved location.
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7.3.1.4 Where exits serve more than one deck, only the occu-
pant load of each deck considered individually shall be required
to be used in computing the capacity of the exits at that deck,
provided that the required egress capacity of the exit shall not be
decreased in the direction of egress travel.

7.3.1.5 Where means of egress from decks above and below
converge at an intermediate deck, the capacity of the means of
egress from the point of convergence shall be not less than the
sum of the two.

7.3.1.6 Where any required egress capacity from a mezza-
nine passes through the space below, that required capacity
shall be added to the required egress capacity of the space
in which it is located.

7.3.2 Measurement of Means of Egress. Width of means of
egress shall be measured in the clear (independent of permit-
ted projections) at the narrowest point of the exit component
under consideration. Projections not to exceed 8 cm (3.1 in.)
on each side shall be permitted at and below handrail height.

7.3.3 Egress Capacity.

7.3.3.1 Egress capacity for components of means of egress shall
be based on the requirements in 7.3.3.1.1 through 7.3.3.1.3.

7.3.3.1.1 Stairway width shall be 0.8 cm (0.3 in.) per person.

7.3.3.1.2 Level components and ramp widths shall be 0.5 cm
(0.2 in.) per person.

7.3.3.1.3 Stairway widths shall be permitted to be sized in
accordance with IMO Assembly Resolution A757(18), Stan-
dard for the Calculation of the Width of Stairways Forming Means of
Escape on Passenger Ships.

7.3.3.2 The required capacity of a corridor shall be the occu-
pant load utilizing the corridor for exit access divided by the
required number of exits to which the corridor connects, but
shall not be less than the required capacity of the exit to which
the corridor leads.

7.3.4 Minimum Width.

7.3.4.1 The minimum width of any means of egress shall be as
specified for a given egress component by Section 7.2, for in-
dividual occupancies by Chapters 10 through 21, or as indi-
cated in 7.3.4.2.

7.3.4.2 The minimum width exit access formed by furniture
and movable partitions, serving not more than six people and
less than 15 m (49.2 ft) in length, shall be not less than 50 cm
(19.7 in.) at and below 100 cm (39.4 in.) height or 70 cm
(27.6 in.) above 100 cm (39.4 in.) height, provided the mini-
mum 90 cm (35.4 in.) can be provided without moving perma-
nent bulkheads.

7.3.4.3 Where a single exit access leads to an exit, its capacity
in terms of width shall be at least equal to the required capac-
ity of the exit to which it leads. Where more than one exit
access leads to an exit, each shall have a width adequate for the
number of persons it shall accommodate.

7.4 Number of Separate Means of Egress.
7.4.1 General.

7.4.1.1 The minimum number of separate means of egress
from any deck, occupancy, or portion thereof shall be two,
unless a single means of egress is permitted by Chapters 10
through 21. A mezzanine shall be permitted to have a single
means of egress, provided the common path of travel limita-
tions of Chapters 10 through 21 are not exceeded.

7.4.1.2 Only the egress requirements of each level consid-
ered individually shall be required to be used in computing
the number of means of egress at that level, provided that the
required number of means of egress shall not be decreased in
the direction of egress travel.

7.5 Arrangement of Means of Egress.
7.5.1 General.

7.5.1.1 Exits shall be located and exit access shall be arranged
so that exits are unobstructed and accessible at all times.

7.5.1.2 Where exits are not immediately accessible from an
open area, safe and continuous passageways, aisles, or corridors
leading directly to every exit shall be maintained and shall be
arranged to provide access for each occupant to at least two exits
by separate ways of travel unless a single exit is permitted by
Chapters 10 through 21.

7.5.1.3 Where common paths of travel are permitted for an
occupancy by Chapters 10 through 21, such common paths of
travel shall be permitted but shall not exceed the limit specified.

7.5.1.4 Where more than one exit is required from an occu-
pancy, such exits shall be remotely located from each other and
shall be arranged and constructed to minimize the possibility
that more than one can be blocked by any one fire or other emer-
gency condition.

7.5.1.5* If two exits or exit access doors are required, they shall
be placed at a distance from one another equal to, but not less
than, one-half the length of the maximum overall diagonal di-
mension of the occupancy or area to be served, measured in a
straight line between the nearest edge of the exit doors or exit
access doors, unless otherwise provided in 7.5.1.6. Where exit
enclosures are provided as the required exits and are intercon-
nected by a passageway conforming to the requirements of
7.1.3.5, exit separation shall be permitted to be measured along
the line of travel within the corridor. Where more than two exits
or exit access doors are required, at least two of the required exits
or exit access doors shall be located so that if one becomes
blocked, the others will be available.

7.5.1.6 In vessels protected throughout by an approved, su-
pervised automatic sprinkler system in accordance with 9.2.7,
the minimum separation distance between two exits or exit
access doors measured in accordance with 7.5.1.5 shall be not
less than one-third the length of the maximum overall diago-
nal dimension of the area to be served.

7.5.1.7% Interlocking or scissor stairs shall be permitted to be
considered separate exits if enclosed in accordance with
7.1.3.1 and separated from each other by A-Class divisions.
There shall be no penetrations or communicating openings,
whether protected or not, between the stair enclosures.

7.5.1.8 Exitaccess shall be arranged so that there are no dead
ends in corridors, unless otherwise permitted by Chapters 10
through 21.

7.5.1.9 Exit access from spaces shall be permitted to be
through adjoining or intervening spaces or areas, provided
such adjoining spaces are accessory to the area served. Foyers,
lobbies, and reception rooms constructed as required for cor-
ridors shall not be construed as intervening spaces.
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7.5.2 Impediments to Egress. See also 7.1.7 and 7.2.1.5.

7.5.2.1 Access to an exit shall not be permitted to be through
galleys, storerooms, restrooms, engineering and machinery
spaces, closets, staterooms or similar spaces, or any spaces with
doors that can be locked, except that exit access in specific
occupancies shall be permitted to pass through rooms or
spaces subject to locking, as provided in Chapter 11.

7.5.2.2 Exit access and exit doors shall be designed and ar-
ranged to be clearly recognizable.

7.5.2.2.1 Hangings or draperies shall not be placed over exit
doors or otherwise located to conceal or obscure any exit.

7.5.2.2.2 Mirrors shall not be placed on exit doors.

7.5.2.2.3 Mirrors shall not be placed in or adjacent to any exit
in such a manner as to confuse the direction of exit.

7.5.3 Exterior Ways of Exit Access.

7.5.3.1 Exit access shall be permitted to be by means of any
exterior landing or open deck that conforms to the require-
ments of Chapter 7.

7.5.3.2 The long side of the landing or open deck shall be at
least 50 percent open and shall be arranged to prevent the
accumulation of smoke.

7.5.3.3 Exterior exit-access landings shall be separated from
the interior of the vessel by bulkheads and opening protec-
tives as required for corridors, unless the exterior exit—access
landing is served by at least two remote stairs that can be ac-
cessed without any occupant needing to travel past an unpro-
tected opening to reach one of the stairs.

7.5.3.4 There shall be no obstruction by railings, barriers, or
gates that divides the open space into sections appurtenant to
individual rooms or other subdivisions.

7.5.3.5 An exterior exit access shall be arranged so that there
are no dead ends in excess of 7 m (23 ft).

7.5.3.6 Any landing or other exterior exit access that projects
beyond the outside bulkhead of the vessel shall comply with
the requirements of Chapter 7 as to width and arrangement.

7.5.3.7 An exterior exit access shall have solid, approximately
level decks and shall have guards that are at least equivalent to
those specified in 7.2.2.4 on unenclosed sides more than
75 cm (29.5 in.) above the deck or level below.

7.6 Measurement of Travel Distance to Exits.

7.6.1 The maximum travel distance in any occupied space to
at least one exit, measured in accordance with the following
requirements, shall not exceed the limits specified by Chap-
ters 10 through 21.

7.6.2 The travel distance to an exit shall be measured on the
deck or other walking surface along the centerline of the natu-
ral path of travel starting from the most remote point subject
to occupancy, curving around any corners or obstructions with
a2 0.3 m (1.0 ft) clearance therefrom, and ending at the center
of the doorway or other point at which the exit begins. Where
measurement includes stairs, the measurement shall be taken
in the plane of the tread nosing.

7.6.3 Where open stairways or ramps are permitted as a
path of travel to required exits, such as between mezzanines
or balconies and the deck below, the distance shall include
the travel on the stairway or ramp and the travel from the
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end of the stairway or ramp to an outside door or other exit in
addition to the distance traveled to reach the stairway or ramp.

7.6.4* Where any part of an exterior exit is within 3 m (9.8 ft)
horizontal distance of any unprotected vessel opening, as per-
mitted by 7.2.2.6.2 for outside stairs, the travel distance to the
exit shall include the length of travel to the embarkation area
or area of refuge.

7.7 Discharge from Exits.

7.7.1 All exits shall terminate directly at an exit discharge, an
area of refuge, or an embarkation area, unless otherwise per-
mitted in 7.7.2 and 7.7.5. Open decks, or other portions of the
exit discharge, shall be of required width and size to provide
all occupants with safe access to an embarkation area.

7.7.2 At least 50 percent of the required number of exits,
comprising at least 50 percent of the required egress capacity,
shall discharge directly to an area of refuge or an embarkation
area. Exits that do not discharge to an area of refuge or an
embarkation area shall meet the requirements in 7.7.2.1
through 7.7.2.3.

7.7.2.1 The exit shall lead to a free and unobstructed way to
an area of refuge or embarkation area that is visible and iden-
tifiable from the point of discharge from the exit.

7.7.2.2 The exit shall provide protection throughout by an
approved, automatic sprinkler system or have the portion of
the level of discharge used for this purpose protected by an
approved, automatic sprinkler system and separated from the
nonsprinklered portion of the deck by fire resistance-rated
construction that meets the requirements of 7.1.3.1, unless
otherwise provided by Chapters 19 through 21.

7.7.2.3 The exit shall provide separation from areas below by
construction that has a fire resistance rating not less than that
required for the exit enclosure, except that levels below the
level of discharge shall be permitted to be open to the level of
discharge in an atrium in accordance with 21.3.1.2.

7.7.3 The exit discharge shall be arranged and marked to
make clear the direction of egress to an area of refuge or an
embarkation area. (See 7.2.2.3.6.)

7.7.4 Doors, stairs, ramps, passageways, landings, and other
components of an exit discharge shall comply with the de-
tailed requirements of Chapter 7 for such components.

7.7.5 Weather deck exit discharge shall be permitted where
the following requirements are met:

(1) Discharge is to open decks.

(2) The open deck has a fire resistance rating at least the
equivalent of that required for the exit enclosure.

(3) There is a continuous and safe means of egress from the
open deck to an area of refuge or an embarkation area.

7.8 Illumination of Means of Egress.
7.8.1 General.

7.8.1.1 Illumination of means of egress shall be provided in
accordance with Section 7.8 for every vessel where required in
Chapters 10 through 21. For the purposes of this requirement,
exit access shall include only designated stairs, aisles, ramps, and
passageways leading to an exit. For the purposes of this require-
ment, exit discharge shall include only designated stairs, aisles,
ramps, walkways, and passageways leading to an area of refuge or
an embarkation area.
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7.8.1.2 Illumination of means of egress shall be continuous
during the time that the conditions of occupancy require that
the means of egress be available for use. Artificial lighting shall
be employed at such places and for such periods of time as
required to maintain the illumination to the minimum crite-
ria values herein specified.

7.8.1.3* The decks and other walking surfaces within an exit
and within the portions of the exit access and exit discharge
designated by 7.8.1.1 shall be illuminated to values of not less
than 10 Ix (1 fc) measured at the deck.

7.8.1.4 Any required illumination shall be arranged so that
the failure of any single lighting unit, such as the burning out
of an electric bulb, will not leave any area in darkness.

7.8.1.5 The equipment or units installed to meet the require-
ments of Section 7.10 shall be permitted also to serve the func-
tion of illumination of means of egress, provided that all appli-
cable requirements of Section 7.8 for such illumination are met.

7.8.2 Sources of Illumination.

7.8.2.1 Illumination of means of egress shall be from the
main power source.

7.8.2.2 No battery-operated electric light nor any type of por-
table lamp or lantern shall be used for primary illumination of
means of egress. Battery-operated electric lights shall be per-
mitted to be used as an emergency source to the extent per-
mitted under Section 7.9.

7.9 Emergency Lighting.
7.9.1 General.

7.9.1.1 Emergency lighting shall be provided for required
means of egress, areas of refuge, and embarkation areas in
accordance with Section 7.9 for all occupancies as required in
Chapters 10 through 21.

7.9.1.2 Where maintenance of illumination depends upon
changing from one energy source to another, interruption of
illumination during the changeover shall be in accordance with
7.9.1.2.1 and 7.9.1.2.2.

7.9.1.2.1 Where emergency lighting is provided by a prime
mover—operated electric generator, a delay of not more than
45 seconds shall be permitted.

7.9.1.2.2 If the emergency generator cannot meet the 45-
second requirement, then a transitional power source shall be
required.

7.9.2 Performance of System.

7.9.2.1 In the event of failure of normal lighting, emergency
lighting shall be in accordance with IEEE Standard 45, Recom-
mended Practice for Electric Installations on Shipboard.

7.9.2.1.1 Emergency lighting facilities shall be arranged to
provide initial illumination that is not less than an average of
10 Ix (1 fc) and a minimum at any point of 1 Ix (0.1 fc) mea-
sured along the path of egress at deck level.

7.9.2.1.2 Iumination levels shall be permitted to decline to 6 Ix
(0.6 fc) average and a minimum at any point of 0.6 Ix (0.06 fc) at
the end of the emergency lighting time duration.

7.9.2.1.3 A maximum-to-minimum illumination uniformity
ratio of 40 to 1 shall not be exceeded.

7.9.2.2 The emergency lighting system shall be arranged to
provide the required illumination automatically in the event
of any interruption of normal lighting.

7.9.2.3 Emergency generators used to provide power to emer-
gency lighting systems shall be installed, tested, and maintained
in accordance with 46 CFR, Subchapter J, “Electrical Engineer-
ing,” Part 112.

7.9.2.4 Battery-operated emergency lights shall use only types
of rechargeable batteries provided with facilities for maintain-
ing them in a charged condition. Batteries used in such lights
or units shall be approved for their intended use and shall
comply with 46 CFR, Subchapter J, “Electrical Engineering,”
Parts 110-113.

7.9.2.5 The emergency lighting system shall be either continu-
ously in operation or shall be capable of repeated automatic op-
eration without manual intervention.

7.9.3 Testing and Maintenance. Emergency lighting shall be
tested at least quarterly.

7.10 Marking of Means of Egress.
7.10.1 General.

7.10.1.1 Means of egress markings, where required by Chap-
ters 10 through 21, shall be in accordance with Section 7.10 or
comply with IMO Resolution A.760(18), Symbols Related to Life-
Saving Appliances and Arrangements.

7.10.1.2 Exits shall be marked by an approved sign, visible
from any direction of exit access.

7.10.1.3 Access to exits shall be marked by approved, visible
signs in all cases where the exit or way to reach it is not readily
apparent to the occupants. Sign placement shall be such that
no point in the exit access is more than 30 m (98 ft) from the
nearest visible sign.

7.10.1.4 Every sign required by Section 7.10 shall be located
and of such size, distinctive color, and design as to be identifi-
able, and shall provide contrast with decorations, interior fin-
ish, or other signs. No decorations, furnishings, or equipment
that impairs visibility of an exit sign shall be permitted, nor
shall there be any brightly illuminated sign (for other than
exit purposes), display, or object in or near the line of vision of
the required exit sign of such a character as to detract atten-
tion from the exit sign.

7.10.2 Size of Signs. Every sign required by Section 7.10 shall
have the letters in the word EXIT and other words not less than
15 cm (5.9 in.) high with the principal strokes of letters not less
than 2 cm (0.8 in.) wide, except for the signs described in 7.10.3.
The word EXIT shall have letters of a width not less than 5 cm
(2 in.), except the letter I, and the minimum spacing between
letters shall be not less than 1 cm (0.4 in.). Signs larger than the
minimum established in this paragraph shall have letter widths,
strokes, and spacing in proportion to their height.

7.10.3 Listed Exit Signs. Listed exit signs, illuminated in accor-
dance with 7.10.4, shall be permitted to have letters not less than
15 cm (5.9 in.) in height with the principal strokes of letters not
less than 0.5 cm (0.2 in.) in width with a letter width not less than
4 cm (1.6 in.), except the letter I.

7.10.4 Ilumination of Signs.

7.10.4.1 Every sign required by 7.10.1.2 or 7.10.1.3 shall be
illuminated, unless the sign provides evenly illuminated letters
with a2 minimum luminance of 0.21 cd/m? (0.06 fl) as mea-
sured by a color-corrected photometer. Signs shall be visible in
both the normal and emergency lighting mode.
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7.10.4.2 Every sign required by 7.10.1.4 shall provide
evenly illuminated letters having a minimum luminance of
0.2 cd/m* (0.06 fl), unless the sign complies with the re-
quirements of 7.10.4.3.

7.10.4.3 Everysign required to be illuminated by 7.10.3 shall be
continuously illuminated as required under the provisions of
Section 6.8, except that illumination for signs shall be permitted
to flash on and off upon activation of the fire alarm system.

7.10.5 Specific Requirements.
7.10.5.1 Directional Signs.

7.10.5.1.1 Asign in compliance with 7.10.2 that reads EXIT
or that has an indicator showing the direction of travel shall be
placed in every location where the direction of travel to reach
the nearest exit is not apparent.

7.10.5.1.2 The directional indicator shall be located outside
of the EXIT legend, not less than 1 cm (0.4 in.) from any
letter, and shall be permitted to be integral to or separate from
the sign body.

7.10.5.1.2.1 The directional indicator shall be of a chevron
type as shown in Figure 7.10.5.1.2.1 and shall be identifiable as
a directional indicator at a minimum distance of 30 m (98.4 ft)
under all space illumination conditions.

FIGURE 7.10.5.1.2.1 Chevron-Type Indicator.

7.10.5.1.2.2 The directional indicators shall not be located at
the end of the sign opposite the direction indicated.

7.10.5.2 Special Signs. Any door, passageway, or stairway that
is neither an exit nor a way of exit access, and that is located or
arranged so that it is likely to be mistaken for an exit, shall be
identified by a sign reading NO EXIT. Such sign shall have the
word NO in letters 5 cm (2 in.) high with stroke width of 1 cm
(0.4 in.) and the word EXIT in letters 2.5 cm (1 in.) high, with
the word EXIT below the word NO.

7.11 Low-Location Lighting.
7.11.1 General.

7.11.1.1 Low-location lighting shall be provided in accor-
dance with Section 7.11 for all occupancies where required in
Chapters 10 through 21.

7.11.1.2 If an emergency generator is used to power the low-
location lighting system, a transitional power source shall be
required if the emergency generator cannot meet the 45-
second requirement. The emergency generator shall be in-
stalled, tested, and maintained in accordance with 46 CFR,
Subchapter J, “Electrical Engineering,” Part 112.
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7.11.2 Performance of Systems.

7.11.2.1 The means of egress shall be marked with low-location
lighting in the event that the normal emergency lighting is less
effective because of smoke or loss of power.

7.11.2.2 Low-location lighting systems shall function for at
least 60 minutes after activation.

7.11.2.3 Low-location lighting systems shall meet the require-
ments of IMO Resolution A752(18), Guidelines for the Evalua-
tion, Testing, and Application of Low-Location Lighting on Passenger
Ships, and ISO 15370, Low-Location Lighting on Passenger Ships.

7.11.2.4 1If batteries are used to power the low-location light-
ing system, they shall be types of rechargeable batteries pro-
vided with facilities for maintaining them in a charged condi-
tion. Batteries used in such lights or units shall be approved
for their intended use and shall comply with 46 CFR, Subchap-
ter J, “Electrical Engineering,” Parts 110-113.

7.11.2.5 The low-location lighting system shall be either con-
tinuously in operation or shall be capable of repeated auto-
matic operation without manual intervention.

7.11.2.6 If low-location lighting is fitted in a machinery, ser-
vice, or other space where the egress path is not bounded by
bulkheads, such lighting shall be installed on the deck.

7.11.3 Testing and Maintenance. The low-location lighting sys-
tem shall be tested at least weekly.

Chapter 8 Features of Fire Protection

8.1 General.
8.1.1 Application.

8.1.1.1 The features associated with a vessel’s fire protection
construction shall comply with this chapter.

8.1.1.2 Vessels classified in accordance with Chapters 19
through 21 that have individual occupancies as classified in
Chapters 10 through 18 shall meet the minimum construction
requirements of those chapters.

8.2 Construction and Compartmentation.

8.2.1 Construction. The hull, structural bulkheads, columns
and stanchions, superstructures, deckhouses, and divisional
bulkheads shall be constructed of noncombustible material,
unless otherwise permitted by Chapters 10 through 21.

8.2.2* Noncombustible Material. A material shall be considered
noncombustible if the criteria in 8.2.2.1 or 8.2.2.2 are satisfied.

8.2.2.1 A material shall be considered noncombustible if it
meets the criteria of Part 1 of the IMO Fire Test Procedures Code.

8.2.2.2 A material shall be considered noncombustible if it
meets the criteria of 46 CFR 164.009, “Noncombustible Mate-
rials for Merchant Vessels.”

8.2.2.3 Noncombustible materials shall be listed.

8.2.3 Steel or Equivalent Material. A material shall be consid-
ered as having equivalent load-carrying capability com-
pared to steel when tested in accordance with MSC/ Circ.
732, Interim Guidelines on the Test Procedure for Demonstrating
the Equivalence of Composite Materials to Steel Under the Provi-
sions of the 1974 SOLAS Convention.
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8.2.4 Fire Barriers.

8.2.4.1 Firerated deck and bulkhead assemblies used as fire
barriers to form fire-rated divisions, as well as any exposed stan-
chions, frames, stiffeners, beams, girders, or trusses supporting
such assemblies, shall be of a design that has been tested to meet
the conditions of acceptance as stipulated herein.

8.2.4.2 Where permitted by Chapters 10 through 18, combus-
tible, decorative finishes or veneers on bulkheads, decks, or
ceilings designated as fire barriers shall meet the require-
ments of Section 8.3 and shall not degrade the fire rating for
the required separation.

8.2.4.3 Fire barriers, as well as any assemblies used to provide
enclosure of openings in the fire barriers, shall be rated in
accordance with 8.2.4.3.1.

8.2.4.3.1 A-Class divisions shall be constructed of steel or
equivalent material and shall be stiffened and made intact with
the main structure of the vessel. A Class includes A-60 Class divi-
sions and A-0 Class divisions.

8.2.4.3.1.1 A-60 Class divisions shall meet one of the follow-
ing criteria:

(1) A-60 Class divisions shall be constructed such that when the
barrier assembly is subjected to a standard fire test given in
ASTM E 119, Standard Test Methods for Fire Tests of Building
Construction and Materials, 1ISO 834, Fire Resistance Tests — Ele-
ments of Building Construction; or the equivalent, the assembly
shall prevent the passage of smoke and flame for 1 hour.
Additionally, the assembly shall provide thermal protection
such that the average temperature on the unexposed side
does not rise more than 140°C (284°F) above the original
(ambient) temperature, nor shall the temperature at any
single point, including any joint, rise more than 180°C
(856°F) above the original temperature within the 1-hour
time period.

(2) The assembly shall satisfy the performance requirements
for A-60 Class divisions when tested in accordance with
Part 3 of the IMO Fire Test Procedures Code.

8.2.4.3.1.2 A-0 Class divisions shall meet the requirements of
8.2.4.3.1.1(1), except that there are no thermal protection re-
quirements. B-15 Class divisions that, when tested according
t0 8.2.4.3.2.1(1), prevented the passage of flame and hot gases
for 60 minutes shall be permitted to be used as components of
A-Class divisions.

8.2.4.3.2 B-Class divisions shall meet the criteria for either
B-15 Class divisions or B-0 Class divisions.

8.2.4.3.2.1 When tested without a surface finish, B-15 Class
divisions shall meet one of the following criteria:

(1) B-15 Class divisions shall be constructed of noncombustible
materials such that when the barrier assembly is subjected to
the standard fire test ASTM E 119, Standard Test Methods for
Fire ‘Tests of Building Construction and Materials; ISO 834, Fire
Resistance Tests — Elements of Building Construction; or the
equivalent, the assembly shall prevent the passage of flame
for 30 minutes. Additionally, the assembly shall provide ther-
mal protection such that the average temperature on the
unexposed side does not rise more than 140°C (284°F)
above the original (ambient) temperature, nor shall the
temperature at any single point, including any joint, rise
more than 225°C (437°F) above the original temperature
within the initial 15 minutes of the test.

(2) The assembly shall satisfy the performance requirements for
B-15 Class divisions when tested in accordance with Part 3 of
the IMO Fire Test Procedures Code.

8.2.4.3.2.2 B-0 Class divisions shall meet the requirements of
8.2.4.3.2.1(1), excluding the thermal protection requirements.
Any bulkhead panels used as B-Class divisions shall be listed.

8.2.4.3.3 C-Class divisions shall include the following criteria:

(1) CClass divisions shall be constructed of noncombustible
materials and shall not be required to meet any require-
ments relative to the passage of smoke and flame or the lim-
iting of temperature rise.

(2)*C'-Class divisions shall be constructed of noncombustible
material(s) and shall be constructed to prevent the pas-
sage of smoke between adjacent areas.

(3) Where C- or C'-Class divisions are required, B- or A-Class
divisions shall be permitted.

8.2.4.4 Door assemblies in fire-rated bulkheads shall have at
least the same fire resistance rating as the barrier in which they
are installed.

8.2.4.4.1 Fire doors shall be self-closing or automatic-closing in
accordance with 7.2.1.7 and, where used within the means of
egress, shall comply with the provisions of 7.2.1. A-Class doors
shall meet one of the following criteria:

(1) They shall be tested in accordance with ASTM F 1384, Stan-
dard Test Method for Fire Iests of Marine Joiner Doors, as follows:

(a) The door and frame assembly shall remain closed in the
opening for 60 minutes.

(b) The door and frame assembly shall stop the penetration
of flame for 60 minutes.

(c) The door shall not separate from the frame more than
one and one-half times the thickness of the door.

(d) The average, unexposed face temperature rise of the
door, as determined by the 5 thermocouples located
as stated in 7.2.1 and 7.2.2 of ASTM F 1384, shall not
be more than 140°C (284°F), and the temperature
rise, recorded by any of the individual unexposed
face thermocouples, shall not be more than 180°C
(356°F) during the period of 60 minutes for A-60
Class and 0 minutes for A-0 Class.

(2) They shall be tested in accordance with NVIC 9-97, Guide
to Structural Five Protection Aboard Merchant Vessels.
(3) They shall be tested in accordance with Part 3 of the IMO

Fire Test Procedures Code.

8.2.4.4.2 B-Class doors shall meet one of the following criteria:

(1) They shall be tested in accordance with ASTM F 1384, Stan-
dard Test Method for Fire lests of Marine Joiner Doors, as follows:

(a) The door and frame assembly shall remain closed in
the opening for 30 minutes.

(b) The door and frame assembly shall stop the penetra-
tion of flame for 30 minutes.

(c) The door shall not separate from the frame more than
one and one-half times the thickness of the door.

(d) The average, unexposed face temperature rise of the
door, as determined by the 5 thermocouples located
as stated in 7.2.1 and 7.2.2 of ASTM F 1384, Standard
Test Method for Fire Tests of Marine Joiner Doors, shall not
be more than 140°C (284°F), and the temperature
rise, recorded by any of the individual unexposed
face thermocouples, shall not be more than 225°C
(437°F) during the period of 15 minutes for B-15
Class and 0 minutes for B-0 Class.
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(2) They shall be tested in accordance with NVIC 9-97, Guide
to Structural Fire Protection Aboard Merchant Vessels.

(8) They shall be tested in accordance with Part 3 of the IMO
Five Test Procedures Code.

8.2.4.5 Structural Insulations. Any insulation used as a com-
ponent of A- or B-Class divisions shall be listed as meeting
46 CFR 164.007, Structural Insulations.

8.2.4.6 Deck Coverings. Any deck coverings used as a compo-
nent of A- or B-Class divisions shall be listed as meeting 46 CFR
164.006, Deck Coverings for Merchant Vessels.

8.2.4.7* Fire window assemblies shall be permitted in fire-
rated bulkheads provided they meet the criteria of Part 3 of
the IMO Fire Test Procedures Code, including the radiation crite-
ria in Appendix 1 of the IMO code, unless otherwise permitted
by Chapter 7 or Chapters 10 through 21 of this code.

8.2.4.8 Every opening in a fire barrier shall be protected to
limit the spread of fire and restrict the movement of smoke
from one side of the fire barrier to the other. The fire protec-
tion rating for opening protectives shall be identical to that of
the barrier in which it is installed.

8.2.4.9 Penetrations and Miscellaneous Openings in Fire
Barriers.

8.2.4.9.1 Openings in fire barriers for air-handling ductwork
or air movement shall be protected in accordance with Sec-
tion 9.4.

8.2.4.9.2 Pipes, conduits, bus ducts, cables, wires, air ducts,
pneumatic tubes and ducts, drive shafts, and similar service
equipment that pass through fire barriers shall be protected in
accordance with 8.2.4.9.2.1 through 8.2.4.9.2.4.

8.2.4.9.2.1 The space between the penetrating item and the
fire barrier shall be filled with a listed material capable of
maintaining the fire resistance of the barrier, or it shall be
protected by a listed device that is designed for that specific
purpose and that maintains the fire resistance of the barrier.

8.2.4.9.2.2 Where the penetrating item uses a sleeve to pen-
etrate the fire barrier, the sleeve shall be continuously welded
on at least one side of the fire barrier, and the space between
the item and the sleeve shall be filled with a material capable
of maintaining the fire resistance of the barrier, or it shall be
protected by a device that is designed for that specific purpose
and that maintains the fire resistance of the barrier.

8.2.4.9.2.3 Insulation and coverings for pipes and ducts shall
not pass through the fire barrier unless the material is capable
of maintaining the fire resistance of the barrier or is protected
by a device that is designed for that specific purpose and that
maintains the fire resistance of the barrier.

8.2.4.9.2.4 Where designs take transmission of vibration into
consideration, any vibration isolation shall be made on either
side of the fire barrier or shall be made by a device that is
designed for that specific purpose and that does not degrade
the fire resistance of the barrier.

8.2.5 Vertical Openings.

8.2.5.1 All decks contiguous for the full width of a space or
compartment shall be constructed as class divisions minimum
A-0 or as otherwise provided in Chapter 7 or Chapters 10
through 21, except as indicated in 8.2.5.1.1 and 8.2.5.1.2.

\

@ 2008 Edition

8.2.5.1.1 Decks where C-Class divisions are permitted by
Chapters 10 through 21 shall be permitted to be reduced to
C'-Class.

8.2.5.1.2 Decks where Class A-60 divisions are required by
Chapters 10 through 21 shall be permitted to be Class A-60.

8.2.5.2 Openings through decks, such as stairways; hoistways
for elevators, dumbwaiters, inclined and vertical conveyors;
shaftways used for light, ventilation, or services; or joints used
to allow structural movements or vibration isolation, shall be
enclosed with fire barriers (vertical) meeting the require-
ments for decks in 8.2.5.1, such as bulkheads or partition as-
semblies, unless otherwise provided for elsewhere in 8.2.5.
Such enclosures shall be continuous from deck to deck. Open-
ings shall be protected as appropriate for the fire resistance
rating of the barrier.

8.2.5.3 Shafts.

8.2.5.3.1 Vertical openings (shafts) that penetrate one or
more decks shall be enclosed at the lowest and highest levels
of the shaft, with construction in accordance with 8.2.5.4.

8.2.5.3.2 Shafts shall be permitted to terminate in a room or
space that has a use related to the purpose of the shaft, provided
that the room or space is separated from the remainder of the
vessel by construction that has a fire resistance rating and open-
ing protectives in accordance with 8.2.5.4 and 8.2.4.7.

8.2.5.4%* All deck openings shall be protected to the same fire
resistance rating as the deck in which they are installed.

8.2.5.5 A vertical opening that connects only two adjacent
decks shall be permitted to be open to one of the two decks.

8.2.5.6 Service openings for conveyors, elevators, and dumb-
waiters, where required to be open on more than one deck at
the same time for purposes of operation, shall be provided
with closing devices in accordance with 7.2.1.7.

8.2.5.7 Escalators or moving walks not constituting an exit shall
have their floor openings enclosed or protected as required for
other vertical openings. Escalators or moving walks or groups of
escalators or moving walks shall not span more than two decks,
unless otherwise provided for in 8.2.5.7.1 or 8.2.5.7.2.

8.2.5.7.1 In occupancies protected throughout by an ap-
proved, automatic sprinkler system in accordance with 9.2.7,
escalators or moving walk openings shall be permitted to be
protected in accordance with the method detailed in NFPA 13,
Standard for the Installation of Sprinkler Systems, or in accordance
with a method approved by the authority having jurisdiction.

8.2.5.7.2 Escalators in large open areas, such as atriums, shall
not be required to have their floor openings enclosed or pro-
tected as required for other vertical openings.

8.2.6 Mezzanines.
8.2.6.1 Area Limitations.

8.2.6.1.1 The aggregate area of mezzanines within accommo-
dation spaces shall not exceed one-fourth the open area of the
space in which the mezzanines are located. Enclosed space
shall not be included in a determination of the size of the
space in which the mezzanine is located, except that this shall
not apply to engineering or machinery space occupancies.
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8.2.6.1.2 There shall be no limit on the number of mezza-
nines in a space.

8.2.6.1.3 To determine the allowable mezzanine area, the area
of mezzanines shall not be included in the area of the space.

8.2.6.2 Openness. All portions of a mezzanine shall be open
to and unobstructed from the space in which the mezzanine is
located, unless otherwise provided for in 8.2.6.2.1 or 8.2.6.2.2.

8.2.6.2.1 Bulkheads or railings not more than 110 cm (43 in.)
high shall not be required to be open to and unobstructed
from the space in which the mezzanine is located.

8.2.6.2.2 A mezzanine that has two or more means of egress
need not open into the space in which it is located if at least
one of the means of egress provides direct access to an exit at
the mezzanine level.

8.2.7 Concealed Spaces.
8.2.7.1 Draft Stops.

8.2.7.1.1 Draft stops shall be provided for all concealed
spaces that do not meet one of the following criteria:

(1) Are fully protected in accordance with 9.2.7 or 9.2.8

(2) Serve as plenums as described in NFPA 90A, Standard for
the Installation of Air-Conditioning and Ventilating Systems

(3) Are interstitial spaces on vessels that do not have over-
night accommodations and where the compartment that
contains the interstitial space is completely bounded by
A-Class divisions or the outer shell of the vessel

8.2.7.1.2 Draft stops shall be fitted as follows:

(1) Vertical concealed spaces shall have draft stops installed
that are constructed as minimum B-0 Class divisions at
each deck level.

(2)*All interstitial spaces (between ceiling and deck above)
shall have draft stops installed for the full depth of the
interstitial space by partitions qualifying as B-0 Class divi-
sions not greater than 14 m (45 ft) apart.

8.2.7.2 Combustible Materials in Concealed Spaces. The only
combustible materials permitted in concealed spaces shall be
those indicated in Section 8.2.

8.2.7.2.1 Cabling. Electrical and fiber optic cabling in con-
cealed spaces shall meet the general requirements of Section 9.6
and the fire safety requirements of Section 8.5.

8.2.7.2.2 Insulation and Coverings for Pipe or Ventilation
Duct. Insulation and coverings, including any facing, lagging, or
protective covering, for pipe or ventilation ducts shall be non-
combustible or shall exhibit a flame spread index not exceeding
25, a smoke developed index not exceeding 50, and no flaming
drips, when tested in accordance with NFPA 255, Standard Method
of Test of Surface Burning Characteristics of Building Materials, or with
ASTM E 84, Standard Test Method for Surface Burning Characteristics
of Building Materials, using the specimen preparation and mount-
ing procedures of ASTM E 2231, Standard Practice for Specimen
Preparation and Mounting of Pipe and Duct Insulation Materials to
Assess Surface Burning Characteristics.

8.2.7.2.3 Insulation and Coverings for Cold Service Piping.
Insulation and coverings, including any facing, lagging, or
protective covering, for cold service piping insulation shall be
either noncombustible or exhibit a flame spread index not
exceeding 25, a smoke developed index not exceeding 50,

and no flaming drips, when tested in accordance with
NFPA 255, Standard Method of Test of Surface Burning Characteris-
tics of Building Materials, or with ASTM E 84, Standard Test
Method for Surface Burning Characteristics of Building Materials,
using the specimen preparation and mounting procedures of
ASTM E 2231, Standard Practice for Specimen Preparation and
Mounting of Pipe and Duct Insulation Materials to Assess Surface
Burning Characteristics.

8.2.7.2.4 Combustible Veneers. Any combustible veneers
shall meet the requirements of 8.3.3.

8.2.7.2.5 Fire Suppression Piping. Listed nonmetallic fire sup-
pression piping shall be permitted in concealed spaces under
either of the following conditions:

(1) Installed behind a B-15 or higher class division

(2) Tested to the criteria for level 2 or higher piping systems
in accordance with “Guidelines for the Application of
Plastic Pipes on Ships” contained in the IMO Fire Test Pro-
cedures Code

8.2.7.2.6 Ventilation Ducting. Ventilation ducting that meets
the requirements of 9.4.2.1 shall be permitted.

8.2.7.2.7 Plastic Pipe. Plastic pipe that meets the criteria for
8.3.3 shall be accepted.

8.3 Interior Finish.
8.3.1 General.

8.3.1.1 Interior finish shall include interior wall and ceiling
finish and interior deck finish.

8.3.1.2 Interior finish shall be considered to mean the ex-
posed interior surfaces of vessels including, but not limited to,
fixed or movable partitions and overheads.

8.3.1.3 Interior deck finish shall be considered to mean the
exposed deck surfaces of vessels that include coverings that
could be applied over a finished deck or stair, including risers.

8.3.2 Use of Interior Finishes.

8.3.2.1 Requirements for interior finish shall apply as speci-
fied elsewhere in this code for specific occupancies. (See Chap-
ter 7 and Chapters 10 through 21.)

8.3.2.2 Requirements for interior deck finish shall apply ex-
cept where indicated otherwise by Chapters 10 through 21.

8.3.3* Interior Finish Classification. Where required by Chap-
ters 10 through 21, interior finish shall be listed and shall meet
the requirements of 8.3.3.1, 8.3.3.2, or 8.3.3.3.

8.3.3.1 Burning Characteristics of Interior Finish Surface.

8.3.3.1.1 Interior finish materials, other than textile wall or
ceiling coverings, shall have a flame spread index not exceed-
ing 20 and a smoke developed index not exceeding 10 when
tested in accordance with NFPA 255, Standard Method of Test of
Surface Burning Characteristics of Building Materials, or with
ASTM E 84, Standard Test Method for Surface Burning Characteris-
tics of Building Materials, unless otherwise provided for in
8.3.3.1.2.

8.3.3.1.2 Interior finish materials tested according to
NFPA 286, Standard Methods of Fire Tests for Evaluating Contribu-
tion of Wall and Ceiling Interior Finish to Room Fire Growth, shall
not exhibit flashover during the test, and shall exhibit a maxi-
mum heat release rate not exceeding 800 kW and a total
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smoke release not exceeding 1000 m? (10,764 ft>) through-
out the test.

8.3.3.1.3 Paint not exceeding 0.9 mm (%s in.) in thickness
shall be permitted to be used as interior finish material with-
out complying with 8.3.3.1.1 or 8.3.3.1.2.

8.3.3.1.4 Textile wall or ceiling coverings shall be permitted
to be used as interior finish materials if the finished manufac-
tured assembly is tested [in actual-use thickness, with a maxi-
mum testing thickness of up to 100 mm (4 in.)] according to
NFPA 286, Standard Methods of Fire Tests for Evaluating Contribu-
tion of Wall and Ceiling Interior Finish to Room Fire Growth, and
complies with the requirements of 8.3.3.1.2.

8.3.3.2 Interior finishes shall meet the requirements in
8.3.3.2.1 and 8.3.3.2.2.

8.3.3.2.1 The finish shall comply with Part 5 of the IMO Fire
Test Procedures Code or ASTM E 1317, Standard Test Method for
Flammability of Marine Surface Finishes.

8.3.3.2.2 The average specific optical density of smoke of in-
terior wall and ceiling finishes shall not exceed 200 under any
test condition when tested by one of the following methods:

(1) Part 2 of the IMO Fire Test Procedures Code. The toxicity test
criteria shall not apply.

(2) NFPA 270, Standard Test Method for Measurement of Smoke
Obscuration Using a Conical Radiant Source in a Single Closed
Chamber, under the following conditions:

(a) Irradiance of 25 kW/m?, with pilot flame
(b) Irradiance of 25 kW/m?, without pilot flame
(c) Irradiance of 50 kW/m?, without pilot flame

(3) ASTM E 1995, Standard Test Method for Measurement of
Smoke Obscuration Using a Conical Radiant Source in a Single-
Closed Chamber, with the Specimen Oriented Horizontally, un-
der the following conditions:

(a) Irradiance of 25 kW/m?, with pilot flame
(b) Irradiance of 25 kW,/m?, without pilot flame
(c) Irradiance of 50 kW/m?, without pilot flame

8.3.3.2.3 Interior wall and ceiling finish materials that exhibit
anet heat of combustion of less than 45 MJ/m? when tested in
accordance with ISO 1716, Reaction to Fire Tests for Building
Products — Determination of the Heat of Combustion, shall be ex-
empt from the requirements of 8.3.3.2.2.

8.3.3.3 Interior finishes shall be permitted to be used in
sprinklered areas when the finished manufactured assembly is
tested [in actual-use thickness, with 2 maximum testing thick-
ness of up to 100 mm (4 in.)], if the entire assembly complies
with the following two requirements:

(1) The assembly exhibits a flame spread index not exceed-
ing 75 and a smoke developed index not exceeding 450
when tested according to NFPA 255, Standard Method of
Test of Surface Burning Characteristics of Building Materials, or
ASTM E 84, Standard Test Method for Surface Burning Char-
acteristics of Building Materials.

(2) Flashover does not occur during the test and the total
smoke released by the assembly does not exceed 1000 m*
(10,764 ft?) throughout the test when the assembly is
tested according to NFPA 286, Standard Methods of Fire Tests
Jor Evaluating Contribution of Wall and Ceiling Interior Finish
to Room Fire Growth.
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8.3.4* Interior Deck Finishes and Deck Overlays.

8.3.4.1 Where required by Chapters 10 through 21, interior
deck finishes and deck overlays shall be listed and shall meet
the requirements of 8.3.4.2 or 8.3.4.3 and 8.3.4.4.

8.3.4.2 Interior deck finishes shall meet criteria for the prop-
erties in 8.3.4.2.1 and 8.3.4.2.2. Additionally, the interior deck
finishes shall comply with either 8.3.4.2.3 or 8.3.4.2.4.

8.3.4.2.1 The interior deck finish shall resist ignition by a
methenamine pill in accordance with the criteria of ASTM D
2859, Standard Test Method for Ignition Characteristics of Finished
Textile Floor Covering Materials, or of 16 CFR 1630, “Standard for
the Surface Flammability of Carpets and Rugs.”

8.3.4.2.2 The interior deck finish shall exhibit an average spe-
cific optical density of smoke of no more than 500 under any test
condition when tested by one of the following methods:

(1) Part 2 of the IMO Fire Test Procedures Code. The toxicity test
criteria shall not apply.

(2) NFPA 270, Standard Test Method for Measurement of Smoke
Obscuration Using a Conical Radiant Source in a Single Closed
Chamber, under the following conditions:

(a) Irradiance of 25 kW/m?, with pilot flame
(b) Irradiance of 25 kW/m?, without pilot flame
(¢) Irradiance of 50 kW/m?, without pilot flame

(3) ASTM E 1995, Standard Test Method for Measurement of
Smoke Obscuration Using a Conical Radiant Source in a Single-
Closed Chamber, with the Specimen Oriented Horizontally, un-
der the following conditions:

(a) Irradiance of 25 kW/m?, with pilot flame
(b) Irradiance of 25 kW,/m?, without pilot flame
(¢) Irradiance of 50 kW/m?, without pilot flame

8.3.4.2.3 The interior deck finish shall exhibit a critical radi-
ant flux no less than 0.45 W/cm? when tested in accordance
with NFPA 253, Standard Method of Test for Critical Radiant Flux of
Floor Covering Systems Using a Radiant Heat Energy Source, or
ASTM E 648, Standard Test Method for Critical Radiant Flux of
Floor-Covering Systems Using a Radiant Heat Energy Source.

8.3.4.2.4 The interior deck finish shall comply with Part 5 or
Part 6 of the IMO Fire Test Procedures Code as an alternative to
meeting the critical radiant heat flux criterion.

8.3.4.2.5 Interior deck finishes that consist of 100 percent
wool shall not be required to be tested to the criteria in
8.3.4.2.1 through 8.3.4.2.4.

8.3.4.3 If an underlayment is used, it shall meet the require-
ments of 8.3.4.2 except for deck finish materials that meet the
requirements of 8.3.4.2 when tested with the underlayment.

8.3.4.4 Deck Overlays. Deck overlays shall not exceed 10 mm
(0.4 in.) in thickness.

8.3.4.5 Interior deck finishes and deck overlays within spaces
other than in exits and exit accesses that are fully protected by
sprinkler or water mist systems shall not be required to meet
the requirements of 8.3.4.3 and 8.3.4.4.

8.3.5 Trim and Incidental Finish. The total volume of combus-
tible face trim, moldings, and decorations, including veneers, in
any space shall not exceed a volume equivalent of 2.5 mm
(0.11in.) veneer on the combined area of the bulkheads and over-
head. Such trim, molding, or decorations shall not perform any
structural function.
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8.4 Furnishings. The fire performance of furnishings shall
comply with 8.4.1 or 8.4.2 through 8.4.6 as required by Chap-
ters 10 through 21.

8.4.1 Furnishings within spaces other than in exits and exit
accesses that are fully protected by sprinkler or water mist sys-
tems shall not be required to meet the requirements of 8.4.2
through 8.4.6.

8.4.2*% Upholstered Furniture. Upholstered furniture shall
comply with ASTM E 1537, Standard Test Method for Fire Testing
of Upholstered Furniture Items, with a maximum rate of heat re-
lease of 80 kW and a maximum total heat released, within the
first 10 minutes of test, of 25 M]J.

8.4.3 Mattresses, Mattress Pads, and Mattresses with Founda-
tions.

8.4.3.1 Mattresses, mattress pads, and mattresses with foun-
dations shall comply with 16 CFR 1632, “Standard for the Sur-
face Flammability of Mattresses and Mattress Pads.”

8.4.3.2% Mattresses, mattress pads, and mattresses with foun-
dations shall exhibit a maximum rate of heat release of 100 kW
and a maximum total heat released, within the first 10 minutes
of test, of 25 MJ when tested in accordance with ASTM E 1590,
Standard Test Method of Fire Testing of Mattresses.

8.4.4 Case Furniture.

8.4.4.1 Case furniture constructed entirely of noncombus-
tible materials, with a maximum 3 mm (0.12 in.) thickness of
combustible veneer, shall be permitted to be used if the ve-
neer meets the requirements of 8.3.3.

8.4.4.2 Case furniture shall be permitted to be constructed
of materials that meet heat and smoke requirements when
tested in accordance with ASTM E 2257, Standard Test
Method Room Fire Test of Wall and Ceiling Materials and Assem-
blies, or ISO 9705, Room Fire Test in Full Scale for Surface Prod-
ucts. The ASTM E 2257 or the ISO 9705 test shall be con-
ducted with the ignition source at 100 kW for 10 minutes
and then at 300 kW for an additional 10 minutes, and the
room shall be lined on three walls and ceiling. The follow-
ing test requirements shall be met:

(1) Flashover shall not occur during the test.

(2) The 30-second average rate of heat release shall not ex-
ceed 500 kW.

(3) The overall average rate of heat release shall not exceed
100 kW.

(4) The 60-second average rate of smoke production shall not
exceed 8.3 m?/sec.

(5) The overall average rate of smoke production shall not
exceed 0.25 m?/sec.

8.4.5% Draperies. Draperies or other vertically hung textiles
shall be constructed with materials that pass NFPA 701, Stan-
dard Methods of Fire Tests for Flame Propagation of Textiles and
Films, or Part 7 of the IMO Fire Test Procedures Code.

8.4.6* Stacking Chairs. Stacking chairs either shall be con-
structed of noncombustible materials or shall exhibit fire per-
formance such that each stacking chair is incapable of causing
flashover in the space on its own. Stacking chairs shall be
chairs that are capable of being stacked vertically in groups of
three or more. Each chair in a stack shall comply with the
requirements for fire performance of upholstered furniture
stated in 8.4.2.

8.4.7* Nonmetallic Rubbish Containers. Nonmetallic rubbish
containers exceeding a capacity of 5.3 ft® [40 gal (0.15 m?)]
shall be manufactured of materials having a peak rate of heat
release not exceeding 300 kW/m? at a flux of 50 kW/m? when
tested in accordance with ASTM E 1354, Standard Test Method
Jfor Heat and Visible Smoke Release Rales for Materials and Products
Using an Oxygen Consumption Calorimeter, or with NFPA 271,
Standard Method of Test for Heat and Visible Smoke Release Rates for
Materials and Products Using an Oxygen Consumption Calorimeter.

8.4.8 Combustible Waste and Refuse.

8.4.8.1 Combustible waste and laundry containers exceeding
a capacity of 5.3 ft® [40 gal (0.15 m®)] shall be stored in metal
containers with tight-fitting lids.

8.4.8.2 Such containers shall be permanently labeled to indi-
cate capacity and peak rate of heat release.

8.5 Fire Safety Requirements of Electrical and Fiber Optic
Wires and Cables. Unless otherwise stated, the term cable in-
cludes all electrical and fiber optic wires and cables.

8.5.1 Cables shall be permitted to be installed in merchant
vessels if they meet the requirements of Section 9.6 and either
8.5.1.1 or 8.5.1.2.

8.5.1.1 Cables listed as meeting the requirements of IEEE 1202,
Standard for Flame Testing of Cables for Use in Cable Tray in Industrial
and Commercial Occupancies, or of “Vertical Flame Test — Cables in
Cable Trays,” in CSA C 22.2, No. 0.3-01, Test Methods for Electrical
Wires and Cables, or ANSI/UL 1581, Section 1164, Reference Stan-
dard for Electrical Wires, Cables and Electrical Cords, with damage
(char length) not exceeding 1.5 m (4 ft 11 in.).

8.5.1.2 Grounding requirements shall not apply to cables listed
as meeting the requirements of mineral-insulated metal-
sheathed cable (Type MI, Article 330 of NFPA 70, National Electri-
cal Code), metalclad cable (Type MC, Article 334 of NFPA 70,
National Electrical Code), or armored cable (Type AC, Article 333
of NFPA 70, National Electrical Code).

8.5.1.3 Cables listed as meeting the requirements of riser
cables or plenum cables, according to 8.5.3, shall be consid-
ered to satisfy the requirements of 8.5.1.1. Cables meeting the
requirements of 8.5.1.1 shall be permitted to be installed in
vertical runs that penetrate more than one floor, in shafts (ris-
ers), or in ducts, plenums, and other spaces used for environ-
mental air, if enclosed in rigid metal conduit, intermediate
metal conduit, electrical metallic tubing, metal wireway, sur-
face metal raceway with metal cover, flexible metal conduit, or
liquidtight flexible metal conduit.

8.5.1.4 Cables listed as meeting the requirements of 8.5.1.1
that have limited-smoke characteristics shall be permitted to
be identified with the suffix LS. A cable shall be permitted to
be listed as having limited-smoke characteristics if the cable
damage height does not exceed 1.5 m (4 ft 11 in.) when mea-
sured from the lower edge of the burner face, the total smoke
released is 150 m? (1615 ft%) or less, and the peak smoke re-
lease is 0.40 m?/sec (4.31 ft®/sec) or less when tested in accor-
dance with the FT4/IEEE 1202 vertical tray flame exposure
described in UL 1685, Standard for Vertical-Tray Fire Propagation
and Smoke-Release Tests for Electrical and Optical Fiber Cables.

8.5.2 Cables installed in merchant vessels shall be listed.

8.5.2.1 Nonmetallic Sheathed Cable. Type NM shall meet the
requirements of Article 336 of NFPA 70, National Electrical Code,
except that grounding requirements shall not apply.
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8.5.2.2 Power and Control Tray Cables.

8.5.2.2.1 Type TC shall meet the requirements of Article 340
of NFPA 70, National Electrical Code, except that grounding re-
quirements shall not apply. These cables shall be used for con-
trol, indicating, communication, electronic, and similar cir-
cuits where multiple parallel conductor cables are required.
Type TC tray cable shall be permitted to be used for the follow-
ing purposes:

(1) For power, lighting, control, and signal circuits

(2) In cable trays, or in raceways, or where supported in out-
door locations by a messenger wire

(3) In cable trays in hazardous (classified) locations where
the conditions of maintenance and supervision ensure
that only qualified persons will service the installation

(4) For Class 1 circuits as permitted in 8.5.2.4.1

(5) For non-power-limited fire alarm circuits if conductors com-
ply with the requirements of Section 760.67 of NFPA 70, Na-
tional Electrical Code, except that grounding requirements
shall not apply

8.5.2.2.2 Type TC tray cables shall not be installed under the
following conditions:

(1) Where they will be exposed to physical damage

(2) As open cable on brackets or cleats

(8) Where they will be exposed to direct rays of the sun, un-
less identified as sunlight resistant

8.5.2.3* Cables Supplying Information Technology and Data
Processing Equipment. Power cables, communications cables,
connecting cables, and interconnecting cables associated with
data processing and information technology equipment shall be
permitted under a raised floor or in a concealed space with a
minimum B-0 fire resistance rating, provided the cables are in-
stalled in accordance with the requirements of 46 CFR Subchap-
ter J, “Electrical Engineering,” and UL 1309, Standard for Marine
Shipboard Cable, or with IEEE Standard 45, Recommended Practice for
Electrical Installations on Shipboard, and Section 300.11 of NFPA 70,
National Electrical Code, except that grounding requirements shall
not apply. Cables meeting the requirements of 8.5.1.1 shall be
listed as Type DP cable.

8.5.2.4 Remote-Control, Signaling, and Power-Limited Circuits.
Remote-control, signaling, and power-limited circuits that are
not an integral part of a device or appliance shall meet the
requirements of Article 725 of NFPA 70, National Electrical Code,
except that grounding requirements shall not apply. These
cables shall be selected in accordance with ANSI/UL 13, Stan-
dard for Power-Limited Circuit Cables.

8.5.2.4.1 Class 1 circuits are the portion of the wiring system
between the load side of the overcurrent device or power-
limited supply and the connected equipment. They shall be
classified as follows:

(1) Class 1 Power-Limited Circuits. These circuits shall be sup-
plied from a source having a rated output of not more
than 300 volts and 1000 volt-amperes.

(2) Class 1 Remote-Control and Signaling Circuits. These circuits
shall not exceed 600 volts; the power output of the source
shall not be required to be limited.

8.5.2.4.2 Class 2 and Class 3 Circuits. Class 2 circuits shall be
the portion of the wiring system between the load side of a Class 2
power source and the connected equipment. Class 3 circuits shall
be the portion of the wiring system between the load side of a
Class 3 power source and the connected equipment. Class 2 and
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Class 3 power sources shall meet the requirements described in
Section 725.41 of NFPA 70, National Electrical Code.

8.5.2.5 Fire Alarm Systems. The wiring and equipment for
fire alarm systems shall meet the requirements of Article 760
of NFPA 70, National Electrical Code, except that grounding re-
quirements shall not apply.

8.5.2.6 Optical Fiber Cables and Raceways. Optical fiber
cables transmit light for control, signaling, and communica-
tions through an optical fiber. The wiring and equipment for
optical fiber cables shall meet the requirements of Article 770
of NFPA 70, National Electrical Code.

8.5.2.7 Communications Systems. Wiring for telephone, tele-
graph (except radio), exterior wiring for fire alarm and bur-
glar alarm, and central station wiring systems shall meet the
requirements of Article 800 of NFPA 70, National Electrical Code,
except that grounding requirements shall not apply. These
cables shall be selected in accordance with UL 444, Sitandard
for Communications Cables.

8.5.2.8 Radio and Television Equipment. Wiring for antennas
for radio and television equipment, including radio transmit-
ting and receiving equipment, shall meet the requirements of
Article 810 of NFPA 70, National Electrical Code, except that
grounding requirements shall not apply.

8.5.2.9 Type CWCMC Cable. Continuously corrugated metal
clad (CWCMCQ) cable shall meet the requirements of UL 1309,
Standard for Marine Shipboard Cable, and shall be used exclu-
sively in areas that are not subjected to repeated flexing or
bending, high vibration, or twisting and that are not subjected
to excessive movement between units.

8.5.2.10 Heat Tracing Cables. Heat tracing cables installed in
merchant vessels shall meet the requirements of IEEE 515,
Standard for the Testing, Design Installation, and Maintenance of
Electrical Resistance Heat Tracing for Industrial Applications, and
the recommendations of IEEE 844, Recommended Practice for
Electrical Impedance, Induction, and Skin Effect Heating of Pipelines
and Vessels.

8.5.3 Applications of Cables.

8.5.3.1 Plenum. Cables installed in ducts, plenums, and other
spaces used for environmental air shall be listed as suitable for
use as plenum cables, by virtue of having adequate fire-resistant
and low smoke-producing characteristics. Cables shall be listed as
plenum cables by establishing an acceptable value of the smoke
produced when tested in accordance with NFPA 262, Standard
Method of 1est for Flame Travel and Smoke of Wires and Cables for Use in
Air-Handling Spaces, to a maximum peak optical density of 0.5 and
a maximum average optical density of 0.15, and a maximum al-
lowable flame travel distance of 1.52 m (5 ft).

8.5.3.2 Wiring Methods. Wiring methods listed for use in ple-
nums or other spaces used for environmental air and consist-
ing of Type MI cable, or Type MC cable employing a smooth or
corrugated impervious metal sheath without an overall non-
metallic covering shall be permitted for use in plenums.
Cables and conductors installed in electrical metallic tubing,
flexible metallic tubing, intermediate metal conduit, rigid
metal conduit, flexible metal conduit or, where accessible, sur-
face metal raceways or metal wireways with metal covers shall
also be permitted for use in plenums. Wiring material with a
nonmetallic enclosure listed for use in plenums by virtue of
having adequate fire-resistant and low smoke-producing char-
acteristics shall be permitted for such use.
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8.5.3.3 Riser. Cables installed in vertical runs and penetrating
more than one floor, or cables installed in a shaft shall be
listed as suitable for use as riser cables by virtue of having
fire-resistant characteristics capable of preventing the carrying
of fire from floor to floor. Cables listed for use as plenum
cables shall be permitted for use as riser cables. Cables shall be
listed as riser cables if they pass the requirements of ANSI/UL
1666, Standard for Test for Flame Propagation Height of Electrical
and Optical Fiber Cable Installed Vertically in Shafts.

8.5.3.4 Tray. All other cables installed in merchant vessels
shall be listed as suitable for use as tray cables by virtue of
being resistant to the spread of fire. Cables listed for use as
plenum cables shall be permitted for use as tray cables. Cables
listed for use as riser cables shall be permitted for use as tray
cables. Cables that are flame retardant and have limited-
smoke characteristics shall be permitted to be identified with
the suffix LS. Cables shall be listed as meeting the require-
ments of tray cables if they meet the requirements of
IEEE 1202, Standard for Flame Testing of Cables for Use in Cable
Tray in Industrial and Commercial Occupancies, or of “Vertical
Flame Test — Cables in Cable Trays,” in CSA C22.2, No. 0.3-01,
Test Methods for Electrical Wires and Cables, with damage (char
length) not exceeding 1.5 m (4 ft 11 in.). A cable shall be
permitted to be listed as having limited-smoke characteristics
if the cable damage height does not exceed 1.5 m (4 ft 11 in.)
when measured from the lower edge of the burner face, the
total smoke released is 150 m? (1615 ft?) or less, and the peak
smoke release rate is 0.40 m?/sec (4.31 ft*/sec) or less when
tested in accordance with the FT4/IEEE 1202 vertical tray
flame exposure described in UL 1685, Standard for Vertical-Tray
Fire Propagation and Smoke-Release Tests for Electrical and Optical
Fiber Cables.

Chapter 9 Vessel Services and Fire Detection
and Protection Equipment

9.1* Fire Detection, Alarm, and Communications Systems.

9.1.1 Application. Fire detection, alarm, and communica-
tions systems shall meet the requirements of Section 9.1 and
comply with 46 CFR 161.002 or meet the requirements of
NFPA 72, National Fire Alarm Code. Nothing in this system shall
be construed as a restriction on new technologies or alterna-
tives to those requirements, provided that the level of protec-
tion is maintained.

9.1.2 Installation Requirements. Fire detection, alarm, and
communications systems shall be installed in accordance with
46 CFR 161.002, “Fire Protection Systems (Fire Detection Sys-

tems),” or meet the requirements of NFPA 72, National Fire
Alarm Code.

9.1.3 Design Requirements. Fire detection, alarm, and commu-
nications systems shall meet design requirements of 46 CFR
161.002, “Fire Protection Systems (Fire Detection Systems),” or
meet the requirements of NFPA 72, National Fire Alarm Code.

9.1.3.1 Fire detection, alarm, and communications equip-
ment and devices shall be listed for marine use.

9.1.3.2 The installation of all wiring, cable, and power equip-
ment shall be in accordance with Section 9.6.

9.1.4 Inspection, Testing, and Maintenance of Fire Alarm and
Detection Systems. To ensure operational integrity, the fire
detection and alarm system shall be maintained and tested in

accordance with the requirements of Chapter 10 of NFPA 72,
National Fire Alarm Code.

9.2 Fire Protection Systems and Equipment.

9.2.1 General. Components and machinery installed in fire
protection systems shall be designed so as to ensure proper
operations in a marine environment aboard a vessel under
inclination conditions cited in American Bureau of Shipping,
Rules for Building and Classing Steel Vessels Under 90 Meters in
Length, Part 4, Section 1, Table 4/1.1.

9.2.2* Foam-Water Sprinkler and Spray Systems. Foam deluge
systems shall be listed and shall be designed and installed in
accordance with 46 CFR 76.17, “Fire Protection Equipment
(Foam Extinguishing Systems, Details).”

9.2.3 Pressure Tanks. Pressure tank(s) that support sprinkler
systems shall be designed and installed in accordance with
NFPA 22, Standard for Water Tanks for Private Fire Protection, and
NFPA 13, Standard for the Installation of Sprinkler Systems. Foam
systems shall be installed in accordance with 9.2.9.

9.2.4 Drainage and Dewatering. Vessels protected by water-
based extinguishing systems shall be designed to remove water
from those vessels at a rate no less than the maximum possible
rate of water admittance from the extinguishing system.

9.2.5 Automatic Engine Shutdown. Where fixed gaseous ex-
tinguishing systems are installed in spaces that contain inter-
nal combustion engines that draw intake air from within the
protected space, automatic engine shutdowns shall be pro-
vided upon actuation of the extinguishing system.

9.2.6 Inspection, Testing, and Maintenance. All water-based
systems required by this code shall be inspected, tested, and
maintained in accordance with NFPA 25, Standard for the Inspec-
tion, lesting, and Maintenance of Water-Based Fire Protection Systems.

9.2.7 Automatic Sprinklers. Where required, automatic sprin-
kler systems shall be installed in accordance with NFPA 13,
Standard for the Installation of Sprinkler Systems.

9.2.8 Water Mist Systems. Water mist systems shall be listed
and designed in accordance with NFPA 750, Standard on Water
Mist Fire Protection Systems.

9.2.9 Low-Expansion Foam Systems. L.ow-expansion foam sys-
tems shall be listed, designed, and installed in accordance with
NFPA 11, Standard for Low-, Medium-, and High-Expansion Foam.

9.2.10 Carbon Dioxide Extinguishing Systems. Carbon diox-
ide extinguishing systems shall be listed, designed, and installed
in accordance with 46 CFR 76.15, “Fire Protection Equipment,”
34.15, “Firefighting Equipment,” and 95.15, “Fire Protection
Equipment.”

9.2.11 Clean Agent Systems. Clean agent systems shall be
listed, designed, and installed in accordance with NFPA 2001,
Standard on Clean Agent Fire Extinguishing Systems.

9.2.12 Halon Systems. No new halon extinguishing systems
shall be installed.

9.2.13 Inert Gas Systems. On vessels that have cargo tanks
where an inert gas system is required, the inert gas system shall
be installed in accordance with SOLAS II-2, Regulation 62.

9.2.14 Dry and Wet Chemical Extinguishing Systems. Dry and
wet chemical systems shall be in accordance with NFPA 17,
Standard for Dry Chemical Extinguishing Systems, and NFPA 17A,
Standard for Wet Chemical Extinguishing Systems, respectively.
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9.2.15 Portable Fire Extinguishers.

9.2.15.1 Portable fire extinguishers (including mounting)
shall be listed for marine use and maintained in accordance
with NFPA 10, Standard for Portable Fire Extinguishers.

9.2.15.2 Extinguishers shall be classed in accordance with
NFPA 10, Standard for Portable Fire Extinguishers.

9.2.16 Fire Main, Fire Pumps, Hydrants, and Hose.

9.2.16.1 General. Each vessel shall have an installed fire main,
pumps, hydrants, hose, hose accessories, and nozzles and shall
be capable of delivering the required supply of water to all
portions of the vessel for the purpose of fighting fires, in ac-
cordance with SOLAS II-2 Regulation 4 as modified by
9.2.16.2 through 9.2.16.11. This provision shall not apply
where indicated in 9.2.16.1.1 through 9.2.16.1.4.

9.2.16.1.1 This section shall not apply if provided otherwise
by Chapters 10 through 21.

9.2.16.1.2 Fog applicators shall not be required at fire sta-
tions when fire hose located at such fire stations are outfitted
with variable pattern nozzles meeting NFPA 1964, Standard for
Spray Nozzles (Shutoff and Tip).

9.2.16.1.3 Reference to American Bureau of Shipping, Rules
Jfor Building and Classing Steel Vessels Under 90 Meters in Length,
Part 4, Section 9.5 through Section 9.9 in lieu of SOLAS II-2,
Regulation 4 shall be acceptable when determining a vessel’s
fire main, fire pump, hydrant, and hose requirement.

9.2.16.1.4 Fire main piping and pumps shall be permitted to
be combined and sized to simultaneously supply water-based
fire suppression systems in accordance with Section 9.2.

9.2.16.2* Fire Main Pressure. The fire main pressure shall be
sufficient to support all provided fire-fighting equipment as
recommended by the manufacturer of the equipment.

9.2.16.3 Diesel Engine Starting Arrangements. Engines shall
be provided with a starting arrangement that utilizes stored
energy and supervises the adequacy of the stored energy.

9.2.16.3.1 These means shall enable the diesel-driven power
source to be started at least 6 times within a period of 30 min-
utes and at least twice within the first 3 minutes.

9.2.16.3.2 Any diesel-driven power source for the pump shall
be capable of being started in its cold condition down to a
temperature of 0°C (32°F) by manual cranking.

9.2.16.3.3 Iflower temperatures are likely to be encountered,
heating arrangements shall be provided so that starting will be
assured.

9.2.16.3.4 The pump controller shall be listed or approved.

9.2.16.4 Required Fuel Reserves for Fire Pumps. Any service
fuel tank shall contain sufficient fuel to enable the pump to run
on full load for at least 3 hours, and sufficient reserves of fuel
shall be available outside the main machinery space to enable the
pump to be run on full load for an additional 15 hours.

9.2.16.5 Location of Fire Pump. Where located in a space
other than a machinery space, the space containing the fire
pump shall be insulated to a standard of structural fire protec-
tion equivalent to that required in Chapter 13 for a control
station. No direct access shall be permitted between the ma-
chinery space and the space containing the emergency fire
pump and its source of power, except that a remote-operated,
watertight door shall be permitted, provided remote opera-
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tion is from the bridge, engineering control station, and fire
control station, if any.

9.2.16.6 Ventilation Requirements. 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.

9.2.16.7* Fire Main Water Supply. In machinery spaces that
are periodically unattended or when only one person is re-
quired on duty, water delivery from the fire main system shall
be possible without entering the machinery space.

9.2.16.8 Operation of Fire Pumps. Fire pumps shall be capable
of being started at the pump and from the central control station.

9.2.16.9 International Shore Connection. International shore
connections shall be designed and installed in accordance
with SOLAS II-2, Regulation 19.

9.2.16.10 Fire Hose. Fire hose shall be listed in accordance
with UL 19, Standard for Safety Lined Fire Hose and Hose Assem-
blies. At least one length of hose shall be provided for each
hydrant. Hose shall be connected to hydrants at all times, un-
less otherwise provided for in 9.2.16.11.

9.2.16.11 Fire Hose on Open Decks. On open decks where no
protection is afforded to the hose in heavy weather, or where
the hose is susceptible to damage from the handling of cargo,
the hose shall be permitted to be removed from the hydrant
and stowed in an accessible nearby location.

9.3 Fire Fighter Protective Clothing, SCBA Equipment, and
Fire Control Plans.

9.3.1 Fire Fighter Protective Clothing. Personal fire-fighting
protection equipment shall include protective clothing and a
flashlight and self-contained breathing apparatus (SCBA). All
fire fighter protective clothing shall consist of turnout gear,
helmet, gloves, boots, and hood and shall comply with
NFPA 1971, Standard on Protective Ensembles for Structural Fire
Fighting and Proximity Fire Fighting. Such equipment shall be
located in vessel areas that allow for ready fire fighter access
and easy donning.

9.3.2 Self-Contained Breathing Apparatus (SCBA). SCBA
units and spare cylinders shall comply with NFPA 1981, Stan-
dard on Open-Circuit Self-Contained Breathing Apparatus (SCBA)
Jfor Emergency Services, be NIOSH-certified for an open-circuit
pressure-demand type, have a full facepiece, and be rated for a
minimum of 30 minutes.

9.3.2.1 A minimum of one spare SCBA cylinder shall be main-
tained for each required SCBA unit and all SCBA cylinders shall
be interchangeable. All SCBA units outfitted aboard a vessel are
to be of like kind (i.e., make, model, and manufacturer).

9.3.2.2 All SCBA units and cylinders shall be maintained op-
erational in accordance with the manufacturers’ recommen-
dations, and maintenance records shall be maintained aboard
the vessel.

9.3.2.3 The required number of SCBA units to be carried for
fire-fighting purposes shall be in accordance with Chapters 19
through 21.

9.3.2.4 Storage of the SCBA units shall allow for ready don-
ning by the fire fighter. All SCBA units shall be protected from
the weather when not in use.
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9.3.2.5 SCBA Recharging Systems. Where required by Chap-
ters 10 through 21, an installed SCBA recharging system shall
comply with the requirements in Section 9.3.

9.3.2.5.1* Type of SCBA Recharge or Refill Systems. SCBA air
refill systems shall be permitted to consist of any combination
of the following to achieve the required air refill capacity:

(1) Air compressor with air purification and refill station system

(2) Fixed air reservoirs (single or manifold storage bottles in
cascade arrangement)

(3) Additional filled spare SCBA cylinders fitted with integral
pressure gauges and fill indicator

9.3.2.5.1.1 SCBA recharge systems shall be permitted to be
used for other vessel requirements such as scuba cylinder re-
charging, provided safeguards are in place to ensure the qual-
ity of air to fill the SCBA is not degraded and the system con-
tinues to meet the minimum SCBA recharge requirements of
9.3.2 at all times.

9.3.2.5.2 SCBA Recharge Compressors. Oil or oil-less com-
pressor systems shall be acceptable. Recharge compressors
shall have air purification systems installed to meet the air
quality standard cited in Section 9.3. SCBAs being charged
shall be contained in air refill stations to protect the operator
from SCBA explosion. Connecting air tubing shall comply
with 46 CFR 56, “Piping Systems and Appurtenances.” Com-
pressors shall have over-pressurization safety valve (s) installed,
and they shall not be capable of being isolated. Audible and
visual alarms shall be installed to indicate unacceptable air
output. Operating and safety instructions and systems sche-
matic shall be permanently mounted on or near the compres-
sor unit in plain view of the operator to address compressor,
purification, and refill operations.

9.3.2.5.3 Fixed Air Reservoirs (Storage Bottles) Requirement.
Storage cylinders shall comply with 49 CFR 173.34, “Qualifica-
tion, Maintenance and Use of Cylinders.” Connecting tubing
shall comply with 46 CFR 56, “Piping Systems and Appurte-
nances.” Cylinders shall be mounted vertically and shall be
secured to the structure of the vessel. Cylinder bottoms shall
notsit directly on steel decking. Cylinders shall be arranged to
facilitate inspection, testing, and maintenance of the cylinders
and tubing.

9.3.2.6 SCBA Recharge System Capacity and Spare Cylinder
Quantity. A recharge rate and spare cylinder quantity shall
meet the requirements needed to support the largest antici-
pated fire team considered necessary for the worst case, ma-
chinery space fire re-entry scenario.

9.3.2.6.1 One or both of the following requirements shall
be met:

(1) There shall be a recharge system rate to support a mini-
mum of three consecutive fire team entries.

(2) There shall be charged spare cylinders to support a mini-
mum of three consecutive fire team entries.

9.3.2.7 Air Quality of SCBA Recharge System Air. All com-
pressed air used to refill SCBA cylinders and contained in
SCBA cylinders shall comply with the requirements of the
Compressed Gas Association, Commodity Specifications for Air,
G-7.1 for Grade E, 25 ppm water—vapor air.

9.3.2.8 Location of Recharge Facilities. Recharge facilities
shall be located where access will not be cut off in the event of
a fire or heavy smoke. Recharge facilities shall be protected
from the effects of weather and mechanical damage.

9.3.2.9 Emergency Power. Electrically driven air compressors
shall have an automatic means for receiving power from the
emergency bus.

9.3.2.10 Compression Air Supply Source. Air compressors
shall be fitted with air inlets that take suction from weather
and have minimal chance of ingesting smoke, exhaust air
from exhaust vents, diesel exhaust, foul air, or other source of
noxious substances.

9.3.2.11 Testing, Inspection, and Maintenance. Air recharge
systems and equipment shall be inspected, tested, and main-
tained in accordance with manufacturers’ recommendations.

9.3.2.12 Availability of SCBA Refill Systems. The SCBA refill
systems shall be ready for immediate use at all times while the
vessel is considered to be in an operational status, whether at
sea or in port.

9.3.3 Fire Control Plans. All vessels shall be provided with fire
control plans that comply with ASTM F 1626, Standard Practice for
Preparing Shipboard Fire Control Plans, and that shall be mounted in
accordance with SOLAS II-2, Part A, Regulation 20.

9.4 Ventilation. See Annex B.

9.4.1% General. Depending on the space requirements, venti-
lation air shall be permitted to be supplied and exhausted by
natural draft, mechanical means, or a combination of both.
Because the ductwork for a ventilation system is common to
many spaces, it can cause the spread of flame or smoke and
shall therefore be evaluated as a component of the vessel’s
structural fire protection system.

9.4.2 Ducting Design.

9.4.2.1 Ventilation ducting shall be constructed of noncom-
bustible materials and shall not degrade the integrity of the A-,
B-, or C'-Class divisions or smokeproof enclosures that the
ducting could penetrate.

9.4.2.1.1 Duct sections shall be permitted to be constructed
of combustible material only if the criteria in 9.4.2.1.1.1
through 9.4.2.1.1.5 are all met.

9.4.2.1.1.1 The duct is less than 2.0 m (6.56 ft) long.

9.4.2.1.1.2 The duct is less than or equal to 0.02 m? (0.215 {t%)
in cross-sectional area.

9.4.2.1.1.3 The material of construction of the duct shall ex-
hibit a flame spread index not to exceed 20 and a smoke de-
veloped index not to exceed 10 when tested in accordance
with NFPA 255, Standard Method of Test of Surface Burning Char-
acteristics of Building Materials, or with ASTM E 84, Standard Test
Method for Surface Burning Characteristics of Building Materials.

9.4.2.1.1.4 The duct shall be used only at the end of a venti-
lation device.

9.4.2.1.1.5 The duct shall be located at least 600 mm
(23.6 in.) from an opening in an A-, B-, or C'-Class division.

9.4.2.2 Penetrations of A-Class Divisions.

9.4.2.2.1 Penetrations of A-Class divisions shall be tightfitting
in accordance with one of the following methods:

(1)*The duct shall be continuously welded to one side of the
division.

(2) The duct shall be flanged, with the flanges bolted to both
sides of the division.
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(8) The duct shall be sealed using an approved firestop in
accordance with ASTM E 814, Standard Test Method for Fire
Tests of Through-Penetration Firestops.

9.4.2.2.2 Where ducting penetrates an A-Class division, an
automatic A-Class fire damper complying with 9.4.3 shall be
installed.

9.4.2.3 Penetrations of B-Class Divisions. Penetrations of
B-Class divisions shall comply with one of the following:

(1) The duct shall be tightfitting where the duct meets B-Class
integrity.

(2) The duct shall be fitted with an automatic fire damper
complying with 9.4.3.

(83) The duct shall meet the requirements of an A-Class
penetration.

9.4.2.4 Vent ducting and fans serving stairway enclosures
shall serve no other spaces.

9.4.2.5 In all ventilation systems, manually operated dampers
shall be provided in accessible locations to shut off the passage
of air in the event of fire. The means for manual damper con-
trol shall be located in an unlocked compartment, outside the
spaces served by the ventilation system.

9.4.2.6 Insulation of Ducts. Any insulation installed for heat,
comfort, refrigeration (including air conditioning), or for any
other purpose, and all material incidental to the installation,
shall be made of approved, noncombustible materials. Ducts
penetrating divisions shall be insulated to either of the follow-
ing requirements:

(1) Insulation providing the same protection as the pen-
etrated division shall be applied to the duct for a distance
of 300 mm (12 in.) from the division.

(2) Penetrations tested to Part 3 of the IMO Fire Test Procedures
Code shall be insulated as tested.

9.4.3 Damper Design. Where required, fire dampers shall com-
ply with the requirements of Section 9.4, except as permitted in
9.4.3.1.

9.4.3.1 Fire dampers listed for 1%-hour fire endurance that
are capable of manual operation and fitted adjacent to the
bulkhead shall be permitted.

9.4.3.2 The damper and the portion of the duct containing
the damper shall be constructed of at least 3.0 mm steel (in
A-Class bulkhead penetration) or 1.6 mm steel (in B-Class
bulkhead penetration), except as indicated in 9.4.3.3. A maxi-
mum 3.0 mm (0.125 in.) gap between the blade and casing
shall be permitted. All springs, hinges, and other damper com-
ponents shall be constructed of stainless or protected steel to
prevent corrosion. No insulation shall be necessary on the
damper blade. The damper shall be accessible for periodic
inspection by means of a hinged or bolted plate in the duct.
All dampers shall be capable of manual operation.

9.4.3.3 Dampers that prevent the passage of smoke and flame
for 1% hours when tested according to ANSI/UL 5558, Stan-
dard for Safety Leakage Rated Dampers for Use in Smoke Control
Systems, or meet Part 3 of the IMO Fire Test Procedures Code shall
be acceptable.

9.4.3.4 Where automatic fire dampers are required, they
shall be provided with a fusible link assembly rated at approxi-
mately 74°C (165°F).
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9.4.3.4.1 Inhigh ambient heatareas, such as the exhaust duct
leading from the galley, automatic dampers shall be provided
with a fusible link assembly rated at approximately 100°C
(212°F).

9.4.3.4.2 The dampers shall be arranged to close against the
anticipated draft in the duct.

9.4.3.4.3 Other types of automatic dampers shall be permit-
ted to be used, if approved.

9.4.3.5 Automatic fire dampers shall be fitted adjacent to the
bulkhead.

9.4.3.5.1 The damper shall be fitted on at least one side of
the bulkhead with a visible indicator showing whether the
damper is in the open or closed position.

9.4.3.5.2 The local damper indicator shall be capable of al-
ways showing the actual position of the damper and shall be
marked to indicate the damper position.

9.4.3.5.3 Dampers shall be capable of being remotely closed
from the central control station or of being manually closed
from both sides of the bulkhead.

9.4.4 Duct Heating Units.

9.4.4.1 Where installed, duct heaters shall be provided with a
thermal overheat—protection safety device and interlocked
with the fan to prevent the heater from operating when the
fan is not operating. The heater shall be designed to limit the

surface temperature of the heating element to a maximum of
232°C (450°F).

9.4.4.2 Space Heaters. Electric radiators and bulkhead-
mounted convection space heaters shall be listed and installed in
accordance with SOLAS II-2, Regulation 18.3 and Section 9.6

herein.
9.4.5 Ventilation Control.

9.4.5.1 Spaces serviced by a power ventilation system shall be
provided with remote means for stopping the ventilation sys-
tem that services it in case of a fire. The remote means shall be
permitted to be located immediately outside the space, at the
fire control station, and/or on the bridge.

9.4.5.2 Powered ventilation systems serving spaces protected
by fixed-gas fire-extinguishing systems shall be capable of be-
ing secured prior to the discharge of the extinguishing agent.

9.4.5.2.1 The shutdown of the ventilation system and the
means to close all vents shall be interlocked with and accom-
plished automatically by the operation of the fixed-gas fire-
extinguishing system release mechanism.

9.4.5.2.2 Time for the ventilation system to run down and stop
shall be allowed before actual release of the agent, or a make-up
extinguishing agent shall be designed into the system.

9.4.5.3 Provisions to secure ventilation to the protected
space from outside that space shall be provided for spaces
having natural ventilation and protected by a fixed-gas fire-
extinguishing system.

9.4.5.4 Requirements for activation of ventilation systems in
smokeproof enclosures shall be in accordance with 7.2.3.9.

9.4.5.5 Electrical equipment subject to arcing shall be venti-
lated or placed in ventilated compartments where flammable
gases, acidic fumes, or oil vapors cannot accumulate. Electri-
cal requirements shall be in accordance with Section 9.6.
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9.4.6 Ventilation Through Doors. Vent grilles or louvers shall
not be used in doors penetrating A-Class bulkheads, although
such doors shall be permitted to be undercut not to exceed
13 mm (0.5 in.) above the door sill or the top of approved
deck covering. Doors in B- or lesser-Class bulkheads shall be
permitted to contain vent grilles or louvers with a net area not
to exceed 0.2 m? (2 ft?) in the lower half of the door and shall
be permitted to be undercut not to exceed 25 mm (1 in.)
above the door sill or the top of deck covering.

9.4.7 Ventilation for Spaces Containing High-Risk Fuels. In all
spaces not designed specifically for the storage of fuel, an in-
dependent exhaust system, employing a nonsparking, cen-
trifugal fan, shall be provided to exhaust these spaces. The
exhaust shall discharge directly to the weather. The nonspark-
ing fan shall be located outside of the space serviced and at
least 3 m (10 ft) from the discharge end of the exhaust duct.
Where this distance requirement cannot be met, the non-
sparking fan shall be equipped with an explosion-proof motor.

9.4.8* Smoke-Control Ventilation. A smoke-control system shall
confine smoke to the general area of fire origin, maintain use of
the means of egress systems, and provide for the removal of
smoke and heat by means of a fixed system or systems.

9.4.9 Plans, Marking, and Documentation. Ventilation equip-
ment deemed necessary to operate in an emergency shall be
shown on the fire-control plan per 9.3.3. All dampers shall be
marked to indicate their open and closed positions. Remote
damper shutdowns shall be clearly marked to identify the
spaces served.

9.5 Elevators, Escalators, Dumbwaiters, and Other Transfer
Devices. Vessel elevators and other vertical lift devices shall be
designed in accordance with ASME A17.1, Safety Code for Eleva-
tors and Escalators. Testing and inspection procedures for ship-
board elevators shall be in accordance with ASME A17.2, Guide
Jfor Inspection of Elevators, Escalators, and Moving Walks.

9.6* General Requirements for Electrical Equipment.

9.6.1 Design, installation, and maintenance of electrical equip-
ment shall be in accordance with 46 CFR, Subchapter |, “Electri-
cal Engineering,” and the recommendations of IEEE 45, Recom-
mended Practice for Electric Installations on Shipboard, and IEEE 1580,
Recommended Practice for Marine Cable for Use on Shipboard and Fixed
or Floating Platforms.

9.6.2 Wires and cables on merchant vessels shall comply with
the requirements of UL 1309, Standard for Marine Shipboard
Cable, or the recommendations of IEEE 45, Recommended Prac-
tice for Electric Installations on Shipboard, and IEEE 1580, Recom-
mended Practice for Marine Cable for Use on Shipboard and Fixed or
Floating Platforms.

9.6.3 Electrical and fiber optic wires and cables shall meet the
fire safety requirements of Section 8.5 and IEEE 1580, Recom-
mended Practice for Marine Cable for Use on Shipboard and Fixed or
Floating Platforms.

9.7 Fixed Electric Heating Equipment for Pipelines, Vessels,
De-icing, and Snow Melting. All fixed electric heating equip-
ment installed on merchant vessels for heating pipelines and
vessels, as well as electric heating equipment installed for pre-
vention of ice formation on floors, decks, doors, or hatches,
shall comply with Articles 426, 427, and 500 of NFPA 70, Na-
tional Electrical Code.

Chapter 10 Accommodation Spaces

10.1 General Requirements.

10.1.1 Application. The requirements of Chapter 10 shall ap-
ply to all accommodation spaces.

10.1.2 Classification of Occupancy.

10.1.2.1* Subclassification of Accommodation Occupancies.
Accommodation spaces shall be limited to combustible fire
loads no greater than 37.5 kg/m® (7.5 Ib/ft®) and shall be
subclassified as follows:

(1) High risk contains a fuel load greater than 15 kg/m”
(3 Ib/ft%) and less than or equal to 37.5 kg/m? (7.5 Ib/ft%).

(2) Medium risk contains a fuel load greater than 5 kg/m?
(1 1b/ft?) and less than or equal to 15 kg/m2 (3 Ib/ft?).

(8) Low risk contains a fuel load less than or equal to 5 kg/m?
(11b/fe%).

10.1.2.2 Accommodation spaces, on vessels that are fully
sprinklered in accordance with 9.2.7 or fully protected with a
water mist system in accordance with 9.2.8, shall be considered
low risk.

10.1.3 Minimum Construction and Minimum Separation Re-
quirements. Accommodation spaces shall be separated from
adjoining spaces by divisions that are constructed in accor-
dance with Table 10.1.3. Decks shall be constructed in accor-
dance with 8.2.1.

10.1.4 Occupant Load.

10.1.4.1* Occupant Load Factors. The occupant load permit-
ted in any accommodation space shall be determined on the
basis of the following occupant load factors:

(1) Fixed seating criterion. Design capacity.

(2) Public spaces without fixed seating. One person for each 1 m?
(10 ft) of gross deck area and 0.65 m*(7 ft*) of net deck
area. The occupant load of any open mezzanine or bal-
cony shall be added to the deck below for the purpose of
determining exit capacity.

(8) Staterooms and office areas. Design capacity.

(4) Public sales (shops) areas. One person per each 3 m* (32 ft%)
of gross deck area.

(5) Bleachers, pews, and other bench-type seating. One person per
45 linear cm (18 linear in.).

10.1.4.1.1 For a space with mixed occupant load factors that
contain flexible arrangements, the arrangement that would
yield the highest occupancy load shall apply.

10.1.4.2 Occupant load shall be permitted to be increased
above that permitted by 10.1.4.1 if the necessary aisles and
exits are provided.

10.1.4.2.1 To increase the occupant load, a diagram indicat-
ing placement of equipment, aisles, exits, and seating shall be
provided to, and approved by, the authority having jurisdic-
tion prior to any increase in occupant load.

10.1.4.2.2 In areas not greater than 750 m? (8073 ft%) the
occupant load shall not exceed 1 person in each 0.5 m”
(5.5 ft%).

10.1.4.2.3 In areas greater than 750 m* (8073 ft°) the occu-
pant load shall not exceed 1 person in 0.65 m? (7 ft%).

)
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Table 10.1.3 Minimum Separation Requirements

Separation Requirements

High-Risk
Adjoining Occupancies Accommodation Areas
High-risk accommodation B-15
Medium-risk accommodation B-15
Low-risk accommodation B-15
Medical, health care, and child care B-15
High-risk service A-60
Low-risk service B-15
Electrical and control A-60
Low-risk engineering and machinery A-0
High-risk engineering and machinery A-60
High-risk storage A-60
Low-risk storage B-15
Cargo A-60
Open deck A-0
Helicopter deck A-60
Voids A-0

Medium-Risk Low-Risk
Accommodation Areas Accommodation Areas

B-15 B-15
B-0 B-0
B-0 C'
B-15 B-0
A-0 A-0
B-15 B-0
A0 B-0
A0 B-0
A-60 A-60
A-60 A-0
B-0 C

A-0 A-0
A0 C'
A-60 A-60
A0 C'

10.2 Means of Egress Requirements.

10.2.1 General. All means of egress shall be in accordance
with Chapter 7 and Section 10.2.

10.2.2 Means of Egress Components.

10.2.2.1 General. Components of means of egress shall be
limited to the types described in 10.2.2.2 through 10.2.2.3.

10.2.2.2 Doors. Doors shall comply with 7.2.1.
10.2.2.3 Ramps. Ramps shall comply with 7.2.5 or with 10.2.2.4.

10.2.2.4 Ramps serving only stages or nonpublic areas and
ramped aisles shall be permitted to have a slope not steeper
than 1in 8.

10.2.3 Means of Egress Arrangement.

10.2.3.1 At least two separate exit accesses shall be provided.
Each exit access shall be remotely located from the other as
required by Section 7.5, except that a single exitaccess shall be
permitted in any of the following exit areas:

(1) Staterooms

(2) Office areas with an occupant load less than 20, provided
the exit access is directly into an exit access corridor

(3) Public sales areas (shops) where the exit access opens di-
rectly to an exit access corridor

10.2.3.2 All accommodation spaces with an occupant load
greater than 500 shall be provided with at least 3 separate
means of egress. Public spaces with an occupancy greater than
1000 shall have at least 4 separate means of egress.

10.2.3.3 Mezzanines having an occupant load not greater
than 30 shall be permitted to be served by a single means of
egress, and such means of egress shall be permitted to lead to
the deck below.

10.2.3.4 Mezzanines having an occupant load greater than
30, but not more than 60, shall have atleast 2 remote means of
egress, but both such means of egress shall be permitted to
lead to the deck below.
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10.2.3.5 Mezzanines having an occupant load greater than 60
shall have means of egress provided as for a separate deck.

10.2.4 Travel Distance to Exits. In fully sprinklered vessels, ex-
its shall be arranged so that the total length of travel from any
point to reach an exit shall not exceed 45 m (147.6 ft). In all
other vessels, travel distances to an exit shall not exceed 30 m
(98.4 ft).

10.2.5 Emergency Lighting. Emergency lighting shall be pro-
vided in accordance with Section 7.9.

10.2.6 Marking of Means of Egress. Means of egress shall have
signs in accordance with Section 7.10.

10.3 Protection.

10.3.1 Protection of Miscellaneous Openings in Fire Barriers.
All penetrations shall be protected in accordance with 8.2.4.9,
except as indicated in 10.3.1.1 or 10.3.1.2.

10.3.1.1 Ducting installed in connection with air-handling sys-
tems that service accommodation occupancies and that utilize
passageways as part of their return air system shall not be re-
quired to meet the fire resistance rating of the connecting barrier
if it meets the requirements in 10.3.1.1.1 through 10.3.1.1.3.

10.3.1.1.1 The duct penetration of the barrier shall be installed
low, such that no portion of the ductwork is higher than 50 cm
(19.7 in.) above the deck.

10.3.1.1.2 The cross-sectional area of the penetration shall
not exceed 0.05 m? (0.54 ft%).

10.3.1.1.3 The duct shall not provide a direct connection be-
tween the originating compartment and the passageway; that
is, the duct shall terminate in a utility space adjoining both the
passageway and originating compartment.

10.3.1.2 Vertical ventilation ducts that service cargo or main
machinery spaces that pass through accommodations or safety
areas shall be insulated to the applicable division require-
ments for 1.8 m (6 ft) beyond the division.
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10.3.2 Interior Finish. Interior finish shall comply with Sec-
tion 8.3.

10.3.3 Furnishings.
10.3.3.1 Furnishings shall comply with Section 8.4.

10.3.3.2 The combustibility of furniture installed in high-risk
accommodation spaces shall not be restricted as to the materials
of construction.

10.3.4 Detection, Alarm, and Communication Systems.

10.3.4.1 All accommodation spaces shall be provided with a
manual alarm system in accordance with Section 9.1.

10.3.4.2 All overnight accommodation spaces shall be pro-
vided with a smoke detection system in accordance with Sec-
tion 9.1 that additionally provides an audible alarm at the ac-
tuated device. Where suites of overnight accommodations are
interconnected and intended for use by a single occupant or
group of occupants, the smoke detectors shall be arranged
such that activation of one smoke detector in the suite shall
cause the audible alarm for all of the smoke detectors in the
suite to activate.

10.3.4.3* Smoke detectors shall be installed in all stairways, cor-
ridors, and means of egress serving accommodation spaces.
Where smoke detectors are installed within ducts, they shall be
listed for that purpose.

10.3.4.4 Occupant notification shall be by means of voice an-
nouncements, initiated by a person in a central control station.

10.3.4.4.1 The public address system shall provide at least
75 decibels and at least 10 decibels above the background
noise in all areas occupied by passengers and crew.

10.3.4.4.2 The public address system shall be supplied with a
backup emergency source of power.

10.3.5 Extinguishment Requirements. Unless otherwise pro-
vided for in Chapters 19 through 21, all overnight accommo-
dation spaces shall be protected throughout with an auto-
matic sprinkler system in accordance with 9.2.7 or with an
automatic water mist system in accordance with 9.2.8.

Chapter 11 Medical, Health Care,
and Child Care Spaces

11.1 General Requirements.

11.1.1 Application. Medical, health care, and child care spaces
shall comply with Chapter 11.

11.1.2 Special Term: Hospital. See 3.3.37.

11.1.3 Minimum Construction and Minimum Separation Re-
quirements. Medical, health care, and child care spaces shall
be separated from adjoining spaces by divisions that are con-
structed in accordance with Table 11.1.3. Decks shall be con-
structed in accordance with 8.2.5.

11.1.4 Occupant Load. The occupant load for which means of
egress shall be provided for any deck shall be the maximum
number of persons intended to occupy that deck but not less
than one person for each 11 m? (118.4 ft%) of gross deck area

in sleeping areas for health care and medical care and 3 m?
(82.3 ft?) for child care. Gross deck areas shall be measured
within the exterior vessel bulkheads with no deductions. (See
Chapter 3.)

Table 11.1.3 Minimum Separation Requirements

Separation
Adjoining Occupancies Requirements

High-risk accommodation B-15
Medium-risk accommodation B-15
Low-risk accommodation B-0
Medical, health care, and child care B-0
High-risk service A-60
Low-risk service A0
Electrical and control A-0
Low-risk engineering and A-0

machinery
High-risk engineering and A-60

machinery
Low-risk storage B-0
High-risk storage A-0
Cargo A-60
Open deck A-0
Helicopter deck A-60
Voids A0

11.2* Means of Egress Requirements.

11.2.1 General. Every aisle, passageway, corridor, exit dis-
charge, exit location, and access shall be in accordance with
Chapter 7.

11.2.2 Means of Egress Components.

11.2.2.1 Components of means of egress shall be limited to
the types described in 11.2.2.2.

11.2.2.2 Doors complying with 7.2.1 shall be permitted.

11.2.2.2.1 Locks shall not be permitted on patient sleeping
area doors.

11.2.2.2.1.1 Key-locking devices on doors that restrict access
to the patient sleeping area from the passageway shall be per-
mitted if they are operable from the corridor side by the staff
only. Such devices shall not restrict egress from the patient
sleeping area.

11.2.2.2.1.2 Other locking arrangements shall not be permit-
ted on patient sleeping area doors.

11.2.2.2.2 Doors not in a required means of egress shall be
permitted to be subject to locking.

11.2.2.2.3 Doors within a required means of egress shall not
be equipped with a latch or lock that requires the use of a tool
or key from the egress side.

11.2.2.2.4 Horizontal sliding doors, as permitted by 6.2.1.10,
that are not automatic-closing shall be limited to a single leaf
and shall have a latch or other mechanism that will ensure that
doors will not rebound into a partially open position if force-
fully closed in an emergency.
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11.2.2.2.5 The minimum clear width for doors leading from
sleeping areas; diagnostic and treatment areas, such as x-ray,
surgery, or physical therapy; and nursery areas shall be 1 m
(3.3 ft), except as indicated in 11.2.2.2.6 through 11.2.2.2.8.

11.2.2.2.6 Doors that are located so as not to be subject to use
by any health care occupant shall be not less than 0.8 m
(26 in.) in clear width.

11.2.2.2.7 Doors in exit stair enclosures shall be not less than
0.8 m (26 in.) in clear width.

11.2.2.2.8 Where a pair of doors is provided in sleeping areas,
at least one of the doors shall provide a minimum 0.8 m
(26 in.) clear width opening, and a rabbet, bevel, or astragal
shall be provided at the meeting edge. The inactive leaf shall
have an automatic flush bolt to provide positive latching.

11.2.3 Egress Capacity. Egress capacity for components of
means of egress shall be based on the following measurements:

(1) Stairway width of 1.0 cm per person (0.4 in. per person)
(2) Level components and ramps width of 0.5 cm per person
(0.2 in. per person)

11.2.4 Means of Egress Arrangement.

11.2.4.1 At least two exit accesses of the types described in
11.2.2.2, remotely located from each other, shall be provided
for spaces having an occupant load greater than five persons.

11.2.4.2 Exit Access.

11.2.4.2.1 At least one exit access from each separate occu-
pancy shall be one of the following:

(1) Adoor to an embarkation area, or an area of refuge
(2) A door to a stair

(3) Adoor to a smokeproof enclosure

(4) Adoor leading to a ramp

(5) Adoor to an exit passageway

11.2.4.2.2 Any hospital area not meeting the requirements of
11.2.4.2.1 shall be considered part of an adjoining occupancy.

11.2.4.2.3 Egress shall not require return through the com-
partment of fire origin.

11.2.4.3 At least two exits of the types described in 11.2.2.2
shall be accessible from each compartment. Egress shall be
permitted through adjacent compartment(s) but shall not re-
quire return through the compartment of fire origin.

11.2.4.4 Every habitable area shall have an exit access door
leading directly to an exit access corridor, unless otherwise
provided in 11.2.4.4.1 through 11.2.4.4.4.

11.2.4.4.1 Ahabitable area shall be permitted not to have an
exit access door leading directly to an exit access corridor if
there is an exit door opening directly outside the vessel or to
an area of refuge.

11.2.4.4.2 Patient sleeping areas shall be permitted to have
an intervening area between the sleeping area and the exit
access corridor, if the intervening area is not used as an exit
access for more than eight patient sleeping areas.

11.2.4.4.3 Special nursing suites shall be permitted to have
one intervening area between the sleeping area and the exit
access corridor, if the arrangement allows for direct and con-
stant visual supervision by nursing personnel.

11.2.4.4.4 For areas other than patient sleeping areas, one or
more adjacent areas shall be permitted to intervene between
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the sleeping area and the exit access corridor, in accordance
with 11.2.4.7.

11.2.4.5 Any patient sleeping area or any suite of more than
93 m” (1000 ft*) thatincludes patient sleeping areas shall have
at least two exit access doors remotely located from each
other.

11.2.4.6 Any suite of spaces that complies with the require-
ments of 11.2.5 shall be permitted to be subdivided with
C-Class partitions.

11.2.4.7 Intervening Areas.

11.2.4.7.1 Suites of spaces, other than patient sleeping areas,
shall be permitted to have one intervening area if the travel
distance within the area to the exit access door is not greater
than 30 m (100 ft).

11.2.4.7.2 Suites of spaces, other than patient sleeping areas,
shall be permitted to have two intervening areas if the travel
distance within the area to the exit access door is not greater
than 15 m (50 ft).

11.2.4.8 Every corridor serving medical, health care, and
child care spaces shall provide access to at least two exits with-
out passing through any intervening areas or spaces.

11.2.5 Travel Distance to Exits. Travel distance shall be mea-
sured in accordance with Section 7.6.

11.2.5.1 The travel distance between any door required as an
exit access and an exit shall not exceed 45 m (150 ft).

11.2.5.2 The travel distance between any point in a space and
an exit shall not exceed 60 m (200 ft).

11.2.5.3 The travel distance between any point in a health
care sleeping area and an exit access door in that area shall
not exceed 15 m (50 ft).

11.2.5.4 The travel distance between any point in a suite of
sleeping berths, as permitted by 11.2.5, and an exit access door
of that suite shall not exceed 30 m (100 ft).

11.2.5.5 Travel distance between any point in a suite of sleep-
ing spaces, as permitted by 11.2.5, shall meet the requirements
of 11.2.5.2.

11.2.6 Emergency Lighting.

11.2.6.1 Emergency lighting shall be provided in accordance
with Section 7.9.

11.2.6.2 Vessels equipped with or in which patients require the
use of life-support systems shall have emergency lighting sup-
plied by the life safety branch of the electrical system as described
in NFPA 99, Standard for Health Care Facilities, except that self-
luminous signs shall be permitted to flash on and off upon acti-
vation of the fire alarm system, as indicated in 7.10.4.3.

11.3 Protection.

11.3.1 Interior Finish. Interior finish shall comply with Sec-
tion 8.3.

11.3.2 Detection, Alarm, and Communication Systems.

11.3.2.1 Medical, health care, and child care spaces shall be
provided with a fire detection and alarm system in accordance
with Section 9.1.
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11.3.2.2 Fire Alarm Initiation.

11.3.2.2.1 All required sprinkler systems and water flow
alarms shall initiate the required fire alarm system.

11.3.2.2.2 All required detection systems and detection de-
vices shall initiate the required fire alarm system.

11.3.2.2.3 All required fire alarm systems shall be capable of

manual initiation.

11.3.2.3 Fire alarm pull stations in patient sleeping areas shall
not be required at exits if located at all nurses’ control stations
or other continuously attended staff location, provided such
pull stations are visible and continuously accessible.

11.3.2.4 Notification.

11.3.2.4.1 Occupant Notification. Occupant notification,
other than in critical care areas, shall be accomplished auto-
matically in accordance with Section 9.1.

11.3.2.4.2 Occupant Notification in Critical Care Areas. In
critical care areas, occupant notification by means of visible
alarm-indicating appliances shall be permitted to be used in
lieu of audible alarm signals.

11.3.2.4.3 Emergency Forces Notification. Crew notification
shall be accomplished in accordance with Section 9.1.

11.3.2.4.4 Alarm Annunciation. Alarm annunciation shall be
provided in accordance with Section 9.1.

11.3.2.5 Emergency Control. Actuation of any initiating de-
vice in the required fire alarm system shall be arranged to
accomplish automatically any control functions to be per-
formed by that device.

11.3.3 Extinguishment Requirements. Medical, health care,
and child care spaces shall be protected throughout by an
approved, supervised automatic sprinkler system installed in
accordance with Section 9.2.

11.4 Vessel Services.

11.4.1 Power for alarms, emergency communications sys-
tems, and the illumination of generator set locations shall be
in accordance with the life safety branch requirements of
NFPA 99, Standard for Health Care Facilities.

11.4.2 Any health care occupancy that uses life-support de-
vices, for other than emergency purposes, shall have electrical
systems designed and installed in accordance with NFPA 99,
Standard for Health Care Facilities.

Chapter 12 Service Spaces

12.1 General Requirements.
12.1.1 Application. Service spaces shall comply with Chapter 12.

12.1.2* Subclassification of Occupancies. Any space contain-
ing heat-producing appliances capable of producing tempera-
tures that exceed 120°C (248°F) that are not fully protected by
sprinkler or water mist systems shall be considered high risk.

12.1.3 Separation requirements for low-risk and high-risk ser-
vice spaces shall be in accordance with Table 12.1.3.

12.1.4 Minimum Construction and Minimum Separation Re-
quirements. Service spaces shall be separated from adjoin-
ing spaces by divisions that are constructed in accordance

Table 12.1.3 Minimum Separation Requirements

Separation Requirements

Adjoining Low-Risk High-Risk
Occupancies Service Service

High-risk B-15 A-60
accommodation

Medium-risk B-15 A0
accommodation

Low-risk B-0 A0
accommodation

Medical, health care, A-0 A-60
and child care

High-risk service A-0 C

Low-risk service A0 C

Electrical and control B-0 A-0

Low-risk engineering A-0 A0
and machinery

High-risk engineering A-0 A-60
and machinery

High-risk storage A-0 A0

Low-risk storage G A0

Cargo A-0 A-0

Open deck A-0 A-0

Helicopter deck A0 A0

Voids c A0

with Table 12.1.3. Decks shall be constructed in accordance
with 8.2.5.

12.1.5 Occupant Load. Occupant load shall not be required
to be applied to service spaces. Sufficient egress capacity shall
be provided in accordance with Section 7.3.

12.2 Means of Egress Requirements.

12.2.1 General. All means of egress shall be in accordance
with Chapter 7 and Section 12.2.

12.2.2 Means of Egress Components.

12.2.2.1 General. Components of means of egress shall be
limited to the types described in 12.2.2.2.

12.2.2.2 Doors. Doors shall comply with 7.2.1.

12.2.3 Number of Exit Accesses. High-risk service spaces
greater than 15 m? (161.5 £t%) shall have at least two exit accesses.
Multiple exit accesses shall not be required for other spaces.

12.2.4 Arrangement of Means of Egress.

12.2.4.1 Where multiple exit accesses are required, exit ac-
cesses shall be located remote from each other and shall be
arranged to minimize the probability of being blocked in an
emergency.

12.2.4.2 Means of egress shall be permitted through accom-
modation spaces.

12.2.4.3 Common Path of Travel. In vessels fully protected in
accordance with 9.2.7 and 9.2.8, the common path of travel
shall not exceed 25 m (82 ft). In all other vessels the common
path of travel shall not exceed 15 m (49.2 ft).

12.2.5 Emergency Lighting. Emergency lighting shall be pro-
vided in accordance with Section 7.9.
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12.3 Protection.

12.3.1 Interior Finish. Interior finish shall comply with Sec-
tion 8.3.

12.3.2 Detection, Alarm, and Communication Systems.

12.3.2.1 All service spaces shall be provided with a manual
alarm system in accordance with Section 9.1.

12.3.2.2 Service spaces that are not provided with an automatic
fire suppression system complying with Section 9.2 shall be pro-
vided with heat detection in accordance with Section 9.1.

12.3.3 Extinguishing Requirements.

12.3.3.1 Galley Extinguishing Requirements. Unless specifi-
cally provided by Chapters 19 through 21, galley equipment
shall be protected by an automatic fire-extinguishing system
complying with ANSI/UL 300, Standard for Safety Fire Testing of
Fire-Extinguishing Systems for Protection of Restaurant Cooking Ar
eas. The suppression system shall be installed to protect all
parts of the range, cooking appliances, plenum, and ducts,
except as provided in Chapters 19 through 21.

12.3.3.2 Portable Extinguishers. One B-II extinguisher com-
plying with 9.2.15 shall be provided for each 250 m® (2691 ft*)
of deck area or fraction thereof.

Chapter 13 Electrical and Control Spaces

13.1 General Requirements.

13.1.1 Application. Electrical and control spaces shall comply
with Chapter 13.

13.1.2 Minimum Construction and Minimum Separation Re-
quirements. Electrical and control spaces shall be separated
from adjoining spaces by divisions that are constructed in ac-
cordance with Table 13.1.2. Decks shall be constructed in ac-
cordance with 8.2.5.

Table 13.1.2 Minimum Separation Requirements

Adjoining Separation
Occupancies Requirements
High-risk accommodation A-60
Medium-risk accommodation A-0
Low-risk accommodation B-0
Medical, health care, and A-0
child care
High-risk service A-0
Low-risk service B-0
Electrical and control C'
Low-risk engineering and A0
machinery
High-risk engineering and A-60
machinery
High-risk storage A-0
Low-risk storage A0
Cargo A-0
Open deck A0
Helicopter deck A-60
Voids C
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13.1.3 Minimum separation requirements from high-risk en-
gineering and machinery spaces where redundant controls
are provided shall be permitted to be reduced to A-0.

13.1.4 Occupant Load.

13.1.4.1 Occupantload shall not be required to be applied to
electrical and control spaces.

13.1.4.2 Sufficient egress capacity shall be provided in accor-
dance with Section 7.3.

13.2 Means of Egress Requirements.

13.2.1 General. All means of egress shall be in accordance
with Chapter 7 and Section 13.2.

13.2.2 Means of Egress Components.

13.2.2.1 Components of means of egress shall be limited to
the types described in 13.2.2.2.

13.2.2.2 Doors shall comply with 7.2.1.
13.2.3 Means of Egress Arrangement.
13.2.3.1 Multiple exit accesses shall not be required.

13.2.3.2 Means of egress shall be permitted through adjacent
spaces of any type.

13.2.4 Emergency Lighting. Emergency lighting shall be pro-
vided in accordance with Section 7.9.
13.3 Protection.

13.3.1 Interior Finish. Interior finish shall comply with Sec-
tion 8.3.

13.3.2 Detection, Alarm, and Communication Systems.

13.3.2.1 All manned electrical and control spaces shall be
provided with a manual alarm system in accordance with Sec-
tion 9.1.

13.3.2.2 All electrical and control spaces shall be provided
with smoke detection in accordance with Section 9.1.

13.3.3* Extinguishing Requirements. Spaces that present low
fire risk shall not be required to be provided with portable fire
extinguishers. For every other electrical and control space,
one B:C II extinguisher shall be provided for each electrical
and control space.

Chapter 14 Engineering and Machinery Spaces

14.1 General Requirements.

14.1.1 Application. The requirements of Chapter 14 apply to
machinery spaces of high and low risk.

14.1.2 Special Terms.
14.1.2.1 Manned Space. See 3.4.3.
14.1.2.2 Unmanned Space. See 3.4.7.

14.1.3 Classification of Occupancy. The following are low-
risk and high-risk occupancies:

(1) Low risk —all engineering and machinery spaces that are
not high risk

(2) High risk — engineering and machinery spaces that con-
tain high-risk fuel(s)
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14.1.4 Minimum Construction and Minimum Separation Re-
quirements. Engineering and machinery spaces shall be sepa-
rated from adjoining spaces by divisions that are constructed
in accordance with Table 14.1.4. Decks shall be constructed in
accordance with 8.2.5.

Table 14.1.4 Minimum Separation Requirements

Separation Requirements

Adjoining Low-Risk High-Risk
Occupancies Machinery Spaces Machinery Spaces
High-risk A-60 A-60
accommodation
Medium-risk A-0 A-60
accommodation
Low-risk B-0 A-60
accommodation
Medical, health A-0 A-60
care, and child
care
High-risk service A-0 A-60
Low-risk service A-0 A-0
Electrical and A-0 A-60
control
Low-risk (6} A-0
engineering and
machinery
High-risk A-0 A-0
engineering and
machinery
Low-risk storage C C
High-risk storage A-0 A0
Cargo A0 A0
Open deck A-0 A-0
Helicopter deck A-60 A-60
Voids Cc' A-0

14.2 Means of Egress Requirements.

14.2.1 General. All means of egress shall be in accordance
with Chapter 6 and Section 14.2.

14.2.2 Means of Egress Components. A periodically unat-
tended engine room shall be considered a manned space for
purposes of fire protection and egress.

14.2.2.1 Means of egress components shall be limited to the
types described in 14.2.2.2 through 14.2.2.5.

14.2.2.2* Doors. Doors shall comply with 7.2.1, unless other-
wise provided forin 14.2.2.2.1 and 14.2.2.2.2.

14.2.2.2.1 Watertight doors and weathertight doors shall not
be required to comply with the construction requirements of
Chapter 6.

14.2.2.2.2 Doors shall be permitted to have a minimum width
of 700 mm (28 in.).

14.2.2.3 Stairs.

14.2.2.3.1 Service stairs and ladders complying with 7.2.7
shall be permitted.

14.2.2.3.2 Vertical ladders complying with 7.2.8 and alternat-
ing tread devices complying with 7.2.9 shall be permitted as a
secondary means of egress.

14.2.2.3.3 In engineering and machinery space occupancies
and in storage occupancies, the clear distance between inter-
mediate rails measured at right angles to the rails shall not
exceed 50 cm (19.7 in.).

14.2.2.4 Escape Trunks.

14.2.2.4.1 Where used, escape trunks that are more than 5 m
(16.4 ft) in height shall be separated from the machinery
space by minimum A-60 Class divisions.

14.2.2.4.2 Escape trunks shall be provided with emergency
lighting complying with Section 7.9 and with self-closing doors
complying with 7.2.1.7 to allow protected egress from the ma-
chinery space.

14.2.2.4.3 Escape trunks that are 5 m (16.4 ft) or less in
height shall be permitted to be reduced to a minimum A-0
Class division.

14.2.2.4.4 Where an escape trunk does not provide direct
access to the weather, self-closing doors or hatches shall be
provided.

14.2.2.5 Shaft Tunnels. Shaft tunnels shall be permitted to
serve as an egress route.

14.2.3 Means of Egress Arrangement.

14.2.3.1 All machinery spaces shall be provided with a mini-
mum of two separated means of egress, except as provided in
14.2.3.1.1 and 14.2.3.1.2.

14.2.3.1.1 Low-risk machinery spaces shall not be required to
have two separated means of egress.

14.2.3.1.2 Unmanned machinery spaces that open directly to
weather or an exit access shall not be required to have two
separated means of egress.

14.2.3.2 Exits shall be located remotely from each other, and at
least one shall not require passage through a watertight door.

14.2.3.3 Escape trunks shall be provided as indicated in
14.2.3.3.1 through 14.2.3.3.4.

14.2.3.3.1 Escape trunks shall be provided at every engine
control room located within the fire-resistive boundaries of
the machinery space.

14.2.3.3.2 Escape trunks shall be provided at the lowest deck
of the machinery space.

14.2.3.3.3 Escape trunks shall be provided at every high-risk
machinery space.

14.2.3.3.4 Escape trunks shall not be required for machinery
spaces where the vertical distance from the lower level of the
space to the weather deck, exit enclosure, or exit access is less
than b m (16.4 ft).

14.3 Protection.

14.3.1 High-risk machinery spaces shall be protected
throughout by one of the following systems in accordance with
Section 9.2:

(1) Water mist system
(2) Carbon dioxide extinguishing system
(3) Clean agent system

14.3.2 Energy Sources.

14.3.2.1 Fire protection equipment shall not be the sole pro-
tection for the space in which it is located.
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14.3.2.2 All feeder and control wiring, switchgear, fuel oil,
and starting equipment shall be located such that fire damage
in the protected spaces will not impair the system. When such
equipment is located outside the space it is protecting, all
feeder and control wiring, switchgear, fuel oil, and starting
equipment shall be located such that fire damage in the pro-
tected spaces will not impair the system.

14.3.2.3 Automatic fire protection systems shall be provided
with at least two sources of power, one of which shall be pro-
vided from outside the protected space.

14.3.2.4 Machinery space fire protection systems that require
electrical power for operation shall be provided with two
sources of electrical power, one normal source and the second
from an emergency source.

14.3.2.5% For all machinery spaces in excess of 120 m?®
(4287.8 ft®) in volume, at least one source of power for the
installed fire protection systems shall be provided from out-
side the protected space.

14.3.2.6 Wiring and switchgear for fire protection system
pumps and controls shall be such that fire damage in the pro-
tected space will not impair the system.

14.3.3 Hydrants. Hydrants shall be installed as provided in
14.3.3.1 and 14.3.3.2, unless otherwise provided by Chapters 19
through 21.

14.3.3.1 Hydrants shall be located within or outside machin-
ery spaces such that all areas of the space can be reached by at
least two single-length hose lines from separate outlets. The
hose line closest to the machinery space shall not exceed 25 m
(82 ft). At least one hydrant shall be located outside of the
machinery space.

14.3.3.2 Hydrants within the machinery space and those im-
mediately outside the protected space that are connected to a
fixed foam system shall be capable of providing low-expansion
aqueous film-forming foam (AFFF) or other suitable foam for
30 minutes at rated flow from any 2 hydrants.

14.3.4 Fire Alarm Detection.

14.3.4.1 All machinery spaces, except as provided in 14.3.4.2,
shall be fitted with a manual alarm system and automatic fire
detectors in accordance with Section 9.1. The system shall initiate
visual and audible alarms in the machinery space, machinery
control room, navigation bridge, and central control station.

14.3.4.2 In periodically unattended machinery spaces, the
fire detection system shall be so designed and the detectors so
positioned as to rapidly detect the onset of fire in any part of
those spaces and under any of the designed operating condi-
tions of the machinery and variations of ventilation as re-
quired by the possible range of ambient temperatures.

14.3.5* Emergency Escape Breathing Device (EEBD). The
minimum number of National Institute for Occupational Safety
and Health (NIOSH)-approved EEBDs shall be required in all
machinery spaces where the exit travel distance exceeds 15 m
(49.2 ft). EEBDs shall be distributed such that no point in the
machinery space is more than 15 m (49.2 ft) horizontal travel
distance from an EEBD. The number of EEBDs provided shall be
the greater of either of the following:

(1) Twice the number manning the watch
(2) The maximum number of personnel expected to be
working in the space at any given time
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14.4 Vessel Services.

14.4.1 Emergency Lighting. All of the following areas shall be
provided with emergency lighting:

(1) Manned spaces

(2) Escape routes

(3) Areas housing fire-extinguishing equipment and damage-
control equipment

14.4.2 Low-Location Lighting. In manned, high-risk machin-
ery spaces, low-location lighting shall be provided in accor-
dance with Section 7.11.

14.5 Compartmentation.

14.5.1 There shall be no access between cargo pump rooms
and other machinery spaces.

14.5.2% Unless otherwise provided in Chapters 19 through 21,
there shall be no doors between high-risk machinery spaces, en-
gine casings, or fiddley areas, and the following types of spaces:

(1) Passenger egress stairs
(2) Public spaces
(3) Embarkation areas
(4) Refuge areas
(5) Passenger muster stations
(6) Bridge
(7) Radio room
(8) Emergency generator space
(9) Cabin areas for passengers
(10) Fan rooms serving spaces other than the machinery space

14.6* Pressurized Oil Systems.

14.6.1 Flexible fuel and lubricating oil lines operating above
10 bar (145 psi) shall be provided with double-wall tubing and
fittings in accordance with SOLAS Chapter II-2, Regulation 15.

14.6.2 Pressurized oil systems shall be provided with remote
shutdown controls located as follows:

(1) Immediately outside the machinery space and adjacent to
the fixed fire-extinguishing system actuation controls
(2) On the bridge deck in an area accessible to all officers

14.6.3* Splash guards to avoid oil spray or oil leakages onto
hot surfaces or into machinery air intakes shall be provided for
the following:

(1) Strainers for pressurized oil systems

(2) Fuel injection pumps

(3)*Around all fittings, which include takedown joints
(flanges, unions, and so forth), valve bonnets, and other
areas where leakage can occur

14.6.4* Fuel injector pipelines for all machinery operating at
or above 375 kW (500 hp) or operating in excess of 10 bar
(145 psi) shall be double-walled, with arrangements provided
for an alarm to be given in case of leakage.

14.7 Ventilation Systems.

14.7.1 Machinery space ventilation systems shall be provided
with remote shutdown controls located immediately outside the
machinery space and adjacent to the fixed fire-extinguishing sys-
tem actuation controls.

14.7.2 Machinery space ventilation systems shall be provided
with remote shutdown controls located on the bridge deck in
an area accessible to all officers.
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14.8 Hot Surfaces.

14.8.1 Heated pipes, exhaust manifolds, flues, and other hot
surfaces shall be insulated such that the exposed surfaces do
not pose an ignition source for sprayed or spilled oils.

14.8.2 External surface temperatures shall not exceed 150°C
(302°F).

14.9 Bilges.

14.9.1 Where a water mist extinguishing system is installed in
high-risk machinery spaces to satisfy the requirements of 14.3.1,
one of the following systems shall be installed to protect the
bilges:

(1) Low-expansion foam
(2) High-expansion foam
(3) Water mist

14.9.2 Bilge plating shall be solid for walkways to escape routes.
14.10* Incinerator Spaces.

14.10.1 Incinerator spaces shall be provided with remote
shutdown controls located immediately outside the machin-
ery space and adjacent to the fixed fire-extinguishing system
actuation controls.

14.10.2 Incinerator spaces shall be considered high-risk ma-
chinery spaces.

14.11 Portable Extinguishers. Portable fire extinguishers
shall be provided in accordance with 9.2.15 and the following:

(1) One B-II for each 750 kW (1000 hp) of internal combus-
tion or gas turbine machinery, but not less than two or
more than six, and one B-III

(2) One B-V and two B-II for spaces containing oil-fired boil-
ers or oil fuel units

(3) One CI for each electrical generator

(4) Unmanned machinery spaces shall be provided with at
least one B:C II extinguisher inside the space.

Chapter 15 Storage Spaces

15.1 General Requirements.

15.1.1 Application. Storage spaces shall comply with Chap-
ter 15.

15.1.2 Subclassification of Occupancies. A high-risk storage
space shall be considered to be any space that contains high-
risk fuels or flammable aerosols. It shall also include any space
that is dedicated for trash storage or that contains pyrotech-
nics or explosives. All storage spaces that are not high risk shall
be considered to be low-risk storage spaces. The following fu-
els shall not be considered toward classification of an occu-
pancy as a high-risk storage space:

(1) Alcohol beverages less than 100 proof or stored in con-
tainers not exceeding 10 L (2.64 gal)

(2) Flammable liquids and aerosols stored in containers in
accordance with NFPA 30, Flammable and Combustible Lig-
uids Code

15.1.3 Minimum Construction and Minimum Separation Re-
quirements. Storage spaces shall be separated from adjoining
spaces by divisions that are constructed in accordance with
Table 15.1.3. Decks shall be constructed in accordance with
8.2.5.

Table 15.1.3 Minimum Separation Requirements

Separation Requirements

Adjoining Low-Risk High-Risk
Occupancies Storage Storage

High-risk B-15 A-60
accommodation

Medium-risk B-0 A-60
accommodation

Low-risk C A-0
accommodation

Medical, health care, B-0 A-0
and child care

High-risk service A0 A-0

Low-risk service C A0

Electrical and control A-0 A-0

Low-risk engineering C A-0
and machinery

High-risk engineering C A-0
and machinery

High-risk storage A0 A-0

Low-risk storage C A0

Cargo A-0 A-0

Open deck A0 A-0

Helicopter deck A0 A0

Voids A0 A-0

15.1.4 Occupant Load. Occupant load shall not be applied to
storage spaces.

15.2 Means of Egress Requirements.

15.2.1 General. All means of egress shall be in accordance
with Chapter 7 and Section 15.2.

15.2.2 Means of Egress Components.

15.2.2.1 General. Components of means of egress shall be
limited to the types described in 15.2.2.2 and 15.2.2.3.

15.2.2.2 Doors. Doors shall comply with 7.2.1.
15.2.2.3 Ramps. Ramps shall comply with 7.2.5.
15.2.3 Means of Egress Arrangement.

15.2.3.1 Multiple exit accesses shall not be required from
storage spaces.

15.2.3.2 Means of egress shall be permitted through adjacent
spaces of any type.

15.2.4 Travel Distance to Exits. Exits shall be arranged so that
the total length of travel from any point to reach an exit shall
not exceed 40 m (131 ft).

15.2.5 Emergency Lighting. Emergency lighting shall be pro-
vided in accordance with Section 7.9 in storage spaces larger
than 50 m? (538.2 ft?).

15.3 Protection.

15.3.1 Interior Finish. Interior finish shall comply with Sec-
tion 8.3.

15.3.2 Detection, Alarm, and Communication Systems. Un-
less otherwise provided for in Chapters 19 through 21, all stor-
age spaces shall be provided with a smoke detection system in
accordance with Section 9.1. Flammable materials storage and
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flammable materials lockers with flammable liquids shall addi-
tionally be provided with a heat detection system in accor-
dance with Section 9.1.

15.3.3 Extinguishing Requirements. High-risk storage spaces
and storage spaces exceeding 5 m? (53.8 ft®) shall be fitted
with a fixed automatic fire protection system in accordance
with Section 9.2.

15.4 Special Provisions for High-Risk Fuels Storage.

15.4.1 The provisions of Sections 15.1 through 15.3 shall be
met except as modified by 15.4.2 and 15.4.3.

15.4.2 Storage of high-risk fuels shall be in sealed, shatter-
proof containers. Shelves and storage fixtures shall limit move-
ment of containers with the normal motion of the vessel.

15.4.3 Electrical equipment in high-risk fuels storage shall be
installed in accordance with Article 500 of NFPA 70, National
Electrical Code.

Chapter 16 Cargo Spaces and Fuel Tanks

16.1 General Requirements.

16.1.1 Application. Cargo spaces and fuel tanks shall comply
with Chapter 16.

16.1.2 Special Term: Restricted Access Spaces. See 3.4.5.

16.1.3 Minimum Separation Requirements. Minimum separa-
tion requirements for cargo spaces and fuel tanks shall comply
with Table 16.1.3.

Table 16.1.3 Minimum Separation Requirements

Separation
Adjoining Occupancies Requirements

High-risk accommodation A-60
Medical, health care, and child care A-60
All other spaces adjacent to cargo A-60

spaces intended for the carriage

of explosives
Voids C
All other spaces A0

16.1.4 Occupant Load. Occupant load shall not be applied to
cargo spaces and fuel tanks.

16.2 Means of Egress Requirements.

16.2.1 Means of egress shall be in accordance with Chapter 7
and Section 16.2.

16.2.2 Unless required by Chapters 19 through 21, means of
egress from restricted access cargo spaces and fuel tanks shall
not be required to comply with Chapter 7.

16.3 Protection.

16.3.1 Cargo spaces and fuel tanks shall be in accordance
with this section.

16.3.2 Requirements for Tank Vessels.

16.3.2.1 Inert Gas System. Tankers carrying crude oil, petro-
leum oils other than crude, or any products with a flash point
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less than 60°C (140°F) shall be fitted with an inert gas system
complying with 9.2.13.

16.3.2.2* Tank vessels carrying flammable or combustible lig-
uid cargoes shall be fitted with a deck foam system in accor-
dance with 9.2.9. The type of foam required for chemical car-
goes and the application rates shall be as provided in 9.2.9.

16.3.3 Requirements for Cargo Vessels.

16.3.3.1 General. A fire protection system meeting the re-
quirements of 9.2.10 shall be installed in all cargo spaces.

16.3.3.2 Cargo spaces intended solely for the following pur-
poses shall not be required to comply with 16.3.3.1:

(1) Spaces for the carriage of ore, coal, grain, or unseasoned
timber

(2) Cargo in emergency schedules (EMS) B2, B3, B4, B5, B6,
B7, B9, B10, B12, or B14 as defined in the IMO Interna-
tional Maritime Dangerous Goods Code

(3) Spaces intended solely for the carriage of liquids or gases

16.3.4 Protection of Vehicle Spaces. Vehicle spaces, other
than covered open decks, shall be protected with a fire protec-
tion system meeting the requirements of Section 9.2. Portable
foam equipment or foam hydrants meeting the requirements
0f9.2.9 shall be available on each vehicle deck.

16.3.4.1 Covered open decks shall be permitted to be pro-
tected with manual sprinkler systems in accordance with
46 CFR 76.23, “Fire Protection Equipment (Manual Sprin-
kling Systems, Details).”

16.3.4.2 Vehicle spaces that are accessible to passengers shall
not be protected with a carbon dioxide extinguishing system.

16.4* Refrigerated Cargo Holds. Combustible insulation shall
be protected from fire.

Chapter 17 Open Decks

17.1 General Requirements.
17.1.1 Application. Open decks shall comply with Chapter 17.
17.1.2* Minimum Separation Requirements.

17.1.2.1 Separation between open decks and helicopter
decks shall comply with 18.1.2.

17.1.2.2 Open deck separation requirements shall also apply
to sideshell integrity.

17.1.3* Unrated windows shall not be permitted where open
decks face machinery spaces.

17.1.3.1 Where not required to be protected or rated by
other sections of this code, windows in exterior locations or
facing open decks shall not be required to be rated and shall
be permitted to be openable or omitted.

17.1.4 Occupant Load. The occupant load permitted on any
open deck shall be determined on the basis of the occupant
load factors in 17.1.4.1 through 17.1.4.4.

17.1.4.1 Occupant load for fixed seating on an open deck
shall be determined based on design capacity.

17.1.4.2 Occupant load for bleachers, pews, and other
bench-type seating shall be determined based on having one
person per 45 cm (18 in.).
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17.1.4.3 Occupant load for open areas shall be determined
based on having one person for each 1 m?* (10 ft®) of gross
deck area and 0.65 m? (7 ft?) of net area.

17.1.4.4 Occupantload shall not be required to be applied to
open deck areas that are not intended to be occupied.

17.1.5 Storage of Cargo. Open decks intended for the car-
riage of cargo shall also meet the requirements of Chapter 16.

17.1.6 Storage. Open decks intended for the storage of ship’s
stores shall comply with Section 17.3.

17.2 Means of Egress Requirements. Means of egress shall be
permitted to be entirely by exterior stairways and open decks.
Otherwise, all means of egress shall be in accordance with
Chapter 7.

17.3 Special Considerations for Open Decks Intended for
Storage of Ship’s Stores.

17.3.1 Storage areas shall not impede means of egress.

17.3.2 Storage areas shall be capable of being reached by two
fire hose streams.

17.3.3 Deck house construction adjacent to storage areas
shall be at least A-0.

17.3.4 Storage areas shall be designed with provisions for
spill or leak containment.

17.3.5 Storage areas shall be remote from the vessel super-
structure.

17.3.6 Storage areas shall have permanent means for fasten-
ing or lashing containers to the vessel.

Chapter 18 Helicopter Decks

18.1% General Requirements.

18.1.1 Application. Helicopter decks shall comply with Chap-
ter 18.

18.1.2 Minimum Construction and Minimum Separation Re-
quirements. Helicopter decks shall be separated from adjoin-
ing spaces by divisions that are constructed in accordance with
Table 18.1.2. Decks shall be constructed in accordance with
8.2.5.

18.1.3 Occupant Load. Occupant load shall not be required
to be applied to helicopter decks.

18.2 Means of Egress Requirements. Means of egress shall be
in accordance with Chapter 7 and this section.

18.2.1 Means of Egress Components. Means of egress compo-
nents shall be limited to the types described in 18.2.1.1 and
18.2.1.2.

18.2.1.1 Stairs. Steel stairs complying with 7.2.2 shall be per-
mitted.

18.2.1.2 Service Stairs and Ladders. Service stairs and ladders
complying with 7.2.7 shall be permitted.

18.2.2 Each helicopter deck shall have two means of egress.
18.3 Protection.

18.3.1* Each helicopter deck shall be fitted with a foam system
complying with 9.2.9. Hydrants for manual application of

Table 18.1.2 Minimum Separation Requirements

Adjoining Separation
Occupancies Requirements

High-risk accommodation A-60
Medium-risk accommodation A-60
Low-risk accommodation A-60
Medical, health care, and child care A-60
High-risk service A-0
Low-risk service A-0
Electrical and control A-60
Low-risk engineering and machinery A-60
High-risk engineering and machinery A-60
High-risk storage A0
Low-risk storage A-0
Cargo A-0
Open deck C

Voids A-0

foam shall be accessible from each of the means of egress re-
quired by 18.2.1.

18.3.1.1 Four B:C-II extinguishers shall be provided.

18.3.1.2 Each helicopter hangar shall be equipped with an
overhead deluge foam-water sprinkler system complying with
9.2.2. Control switches shall be provided inside and outside
the hangar.

18.3.1.2.1 There shall be at least one foam station per hangar
for manual application of foam.

18.3.2 Drainage.

18.3.2.1 Each helicopter deck shall have drainage facilities
that collect liquids and prevent liquids from spilling on other
parts of the ship.

18.3.2.2 Drainage shall be overboard.

18.3.2.3 Drainage piping shall extend down at least 30 mm
(12 in.) over the side.

18.3.3* Communications. Communication capability shall be
available between the bridge, fire-fighting foam control sta-
tions, hangar, and the helicopter deck.

Chapter 19 Towing Vessels

19.1 General Requirements.
19.1.1 Application.

19.1.1.1 Ocean-going towing vessels shall comply with Chap-
ter 20.

19.1.1.2 This chapter shall apply to all towing vessels that are
not defined as ocean-going towing vessels.

19.1.1.3* This chapter shall not apply to towing vessels if they
are exempted by the authority having jurisdiction.

19.1.1.4 This chapter shall not apply to towing vessels if they
are used solely in a limited geographic area, such as a fleeting
area for barges or a commercial facility.
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19.1.1.5 This chapter shall not apply to towing vessels if they
are used solely for a restricted service, such as making up or
breaking larger tows.

19.1.1.6 This chapter shall not apply to towing vessels if they are
used solely for assistance towing as defined in 46 CFR 10.103,
“Licensing of Maritime Personnel, Definitions.”

19.1.1.7 This chapter shall not apply to towing vessels if they
are used solely for pollution response.

19.1.2 Occupant Load. Occupant load shall not be required
to be applied to towing vessels.

19.2 Means of Egress. Chapter 7 shall not apply to towing
vessels.

19.3 Protection. (Reserved)

19.4 Accommodation Spaces. Chapter 10 shall not apply to
towing vessels. Accommodation spaces on towing vessels shall
comply with this section.

19.4.1 Separation. Accommodation spaces shall be separated
from engineering and machinery spaces and from fuel tanks
by minimum A-0 Class divisions.

19.4.2 Detection. Single-station smoke detectors complying
with UL 217, Single and Multiple Station Smoke Alarms, shall be
provided in each accommodation space.

19.5 Medical, Health Care, and Child Care Spaces. Chapter 11
shall not apply to towing vessels.

19.6 Service Spaces. Chapter 12 shall not apply to towing
vessels.

19.7 Electrical and Control Spaces. Chapter 13 shall not apply
to towing vessels.

19.8 Engineering and Machinery Spaces. Chapter 14 shall not
apply to towing vessels. Engineering and machinery spaces on
towing vessels shall comply with this section.

19.8.1 Separation. Engineering and machinery spaces shall
be separated from accommodation spaces by minimum A-0
Class divisions.

19.8.2 Detection.

19.8.2.1 Smoke or heat detectors complying with 9.1.3 shall
be provided in all engineering and machinery spaces.

19.8.2.2 Means shall be provided such that detector activa-
tion is indicated at the operating station.

19.8.3 Fire Protection Systems and Equipment.

19.8.3.1 Engine rooms on towing vessels shall be provided
with a fixed suppression system.

19.8.3.2 The fire suppression system required by 19.8.3.1
shall comply with the applicable paragraphs in Section 9.2.

19.8.4 Remote Main Engine Shutdown and Fuel Shutoff.

19.8.4.1 All towing vessels shall be fitted with a main engine
shutdown.

19.8.4.2 All towing vessels shall have a means of securing ven-
tilation systems and dampers.

19.8.4.3 A remotely operated fuel shutoff for securing the
flow of fuel to the machinery shall be provided.
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| 19.8.5 Fuel Oil Systems.

19.8.5.1 Portable Fuel Systems. Portable fuel systems shall not
be permitted unless intended for portable bilge pumps, por-
table tanks, and fuel lines meeting ABYC-25, Portable Containers
for Flammable Liquids.

19.8.5.2 Fuel Restrictions. Fuel for main propulsion and
ship’s service generators shall not have a flash point less than
43°C (110°F).

19.8.5.3 Pressurized Oil Systems. Flexible fuel oil lines oper-
ating above 10 bar (145 psi) shall be provided with double-wall
tubing and fittings.

19.9 Storage Spaces. Chapter 15 shall not apply to towing ves-
sels.

19.10 Fuel Tanks. Chapter 16 shall not apply to towing vessels.
Integral fuel tanks shall comply with this section.

19.10.1 Each fuel tank shall be fitted with a vent pipe con-
nected to the highest point of the tank that terminates in a
3.14-radian (180-degree) bend on a weather deck and that is
fitted with a flame screen. Vents from two or more tanks may
combine in a system that discharges on a weather deck.

19.10.2 The net crosssectional area of the vent pipe required
by 19.10.1 shall be 312 mm? (0.484 in.”), except that where pro-
visions are made to fill a tank under pressure, the net cross-
sectional area of the vent pipe shall be permitted to be reduced
to not less than the net cross-sectional area of the fill pipe.

19.10.3 Fuel Piping.

19.10.3.1 All fuel piping shall be seamless. Fuel piping shall be
made of steel, copper-nickel, annealed copper, or nickel-copper
and shall have a wall thickness of at least 0.9 mm (0.035 in.),
unless otherwise indicated in 19.10.3.1.1 or 19.10.3.1.2.

19.10.3.1.1 Aluminum piping shall be permitted on alumi-
num vessels if it is installed outside the machinery space and is
at least 2.4 mm (0.95 in.) thick (Schedule 80).

19.10.3.1.2 Nonmetallic flexible hose shall be permitted if it
meets the following conditions:

(1) Itis notused in a length exceeding 0.8 m (2.6 ft).

(2) Itisinstalled in a visible location.

(3) It does not penetrate any watertight bulkheads.

(4) Itis fabricated with an inner tube and a cover of synthetic
rubber reinforced with a wire braid.

(5) Itis fitted with corrosion-resistant compression fittings.

(6) Itis installed with two clamps that do not rely on spring
tension at each end of the hose, if the hose is intended to
be secured with clamps.

19.10.3.2 A fuel line subject to internal head pressure from
fuel in the tank shall be fitted with a positive shutoff valve that
is operable from outside the machinery space.

19.11 Open Decks. Chapter 17 shall not apply to towing vessels.

19.12 Helicopter Decks. Chapter 18 shall not apply to towing
vessels.

19.13 Vessel Services.
19.13.1 Fire Protection Systems and Equipment.
19.13.1.1 Fire Pumps, Fire Mains, Hydrants, and Hose.

19.13.1.1.1 Fire pumps, fire mains, hydrants, and hose shall
comply with 19.13.1.1.1.1 through 19.13.1.1.1.3.
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19.13.1.1.1.1 Fire Pumps. A fire pump capable of supplying
the two highest outlets at a flow rate not less than 300 L/min
(80 gpm), at a pressure not less than 350 kPa (50 psi), shall be
provided.

(A) The fire pump shall be provided with means to be started
at the pump and remotely started from outside the space
where the pump is located.

19.13.1.1.1.2 Fire Main and Hydrants. A fire main and a suit-
able number of hydrants shall be installed such that all por-
tions of the vessel can be reached with a single length of hose
of a maximum of 25 m (82 ft) in length.

19.13.1.1.1.3 Fire Hose. The hose shall be lined commercial
fire hose, at least 40 mm (1.5 in.) in diameter, 15 m (50 ft) in
length, and fitted with a nozzle made of corrosion-resistant
material capable of providing a solid stream and a spray pat-
tern, and is capable of being shut off at the nozzle.

19.13.2 Portable Fire Extinguishers. Portable fire extinguish-
ers shall be provided in accordance with Table 19.13.2.

Table 19.13.2 Portable Fire Extinguisher Requirements

Extinguishers
Space Number Type
Control spaces 1 for each space B-1, C-1, A-I1, B-II,
CII
Engineering and 1 for each space B-II, C-II, and B-V
machinery spaces if oil-fired
boilers are
present
Accommodation 1 for each 250 m*  A-II
spaces (2691 ft%)
Service spaces 1 for each space AL B-II

19.13.3 General Alarm.
19.13.3.1 A general alarm shall be installed.

19.13.3.2 The general alarm shall be equipped with both an
audible and a visual component in spaces other than the ma-
chinery space.

19.13.3.3 The general alarm shall be equipped with a visual
component in the machinery space.

19.13.4 Two-Way Communication. A fixed internal or portable
communication system capable of providing two-way communi-
cation between the wheelhouse and the engine room or a space
adjacent to the engine room shall be provided.

Chapter 20 Cargo and Tank Vessels

20.1 General Requirements.

20.1.1 Application. This section shall apply to vessels that
carry cargo and to oceangoing towing vessels.

20.1.2* Application to Vessels That Engage in International
Voyages.

20.1.2.1 Vessels that engage in international voyages shall
comply with the International Convention for the Safety of Life at
Sea, as amended.

20.1.2.2 Vessels engaged in international trade shall not be
required to comply with Chapter 20.

20.1.3 Special Term: Tank Ship. See 3.3.56.

20.1.4 Occupant Load. Occupant load shall be in accordance
with Chapters 10 through 18.

20.2 Means of Egress. Means of egress shall only be required
to comply with Chapter 7 as specified in this section.

20.2.1 Definitions. The special terms in 7.1.2 shall apply.

20.2.2 Separation of Means of Egress. Separation of means of
egress shall comply with 7.1.3.

20.2.3 Interior Finish and Furnishings in Exits and Exit Ac-
cesses. Interior finish and furnishings in exits and exit ac-
cesses shall comply with 7.1.4.

20.2.4 Impediments to Egress. Impediments to egress shall
comply with 7.1.7.

20.2.5 Means of Egress Components. Means of egress compo-
nents shall be limited to those described in 20.2.5.1 through
20.2.5.7.

20.2.5.1 Doors.

20.2.5.1.1 Adoor assembly, including the door opening, frame,
door, and necessary hardware, shall be designated as a door.

20.2.5.1.2 Doors shall comply with 7.2.1.2,7.2.1.4.2,7.2.1.4.3,
7.2.1.5.1, and 7.2.1.5.3. The permission for a door to have key-
operated locks from the egress side, as described in 7.2.1.5.2,
shall be specifically authorized.

20.2.5.1.3 Every door that is required to serve as an exit shall
be designed and constructed so that the way of exit travel is
obvious and direct. All doors, except for stateroom doors and
doors opening to exit passageways, shall swing in the direction
of egress travel.

20.2.5.1.4 A door designed normally to be kept closed in a
means of egress shall be a self-closing door and shall not be
secured in the open position at any time.

20.2.5.1.5 Watertight doors in a means of egress shall be ei-
ther a quick-acting type or a power-operated door complying
with the requirements in 46 CFR 170, “Stability Requirements
for All Inspected Vessels.”

20.2.5.2 Stairs.

20.2.5.2.1 Stairs used in machinery spaces shall comply with
7.2.2.1 through 7.2.2.3.7 except that noncombustible, grated
treads and landings shall be permitted to be used.

20.2.5.2.2 Stairs in spaces other than machinery spaces shall
comply with 7.2.2.1 through 7.2.2.3.7.

20.2.5.2.3 For stairs continuing beyond the level of exit dis-
charge, the partitions, doors, or other means required to serve
as interruptions at the level of exit required by 7.2.2.3.6 are
not required, provided the exit discharge is clearly marked.

20.2.5.2.4 Where there are more than two decks, not includ-
ing the bridge deck, a minimum of one stairtower shall be
used to connect them. Stairs, platforms, and landings used in
the construction of stairtowers shall be of noncombustible ma-
terials throughout and protected in accordance with 7.1.3.1,
except that stairs with a minimum clear width of 70 cm (28 in.)
shall be permitted.
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20.2.5.2.5 Exterior Stairs.

20.2.5.2.5.1 Exterior stairs complying with 7.2.2.5.2 through
7.2.2.5.4 shall be permitted to be used as a means of egress.

20.2.5.2.5.2 The dimensions of the stairs shall be required to
comply only with the requirements in Table 7.2.2.5.5 for exte-
rior stairs serving 10 or fewer persons.

20.2.5.2.5.3 The separation required by 7.2.2.6.2 shall not be
required.

20.2.5.3 Smokeproof Enclosures. Where provided, smokeproof
enclosures shall comply with 7.2.3.1 through 7.2.3.6, 7.2.3.7,
7.2.3.10, and 7.2.3.13.

20.2.5.4 Exit Passageways. Exit passageways shall comply with
7.2.6.1 through 7.2.6.3.

20.2.5.5 Service Stairs and Ladders. Service stairs and ladders
shall comply with 7.2.7.1 through 7.2.7.3.

20.2.5.6 Vertical Ladders.
20.2.5.6.1 Vertical ladders shall comply with 7.2.8.

20.2.5.6.2 Vertical ladders shall be permitted to be used as
one of the required means of egress.

20.2.5.7 Alternating Tread Devices. Alternating tread devices
complying with 7.2.9 shall be permitted to be used as one of
the required means of egress.

20.2.6 Guards.
20.2.6.1 Guards shall comply with 7.2.2.4.1 and 7.2.2.4.3.

20.2.6.2 Guard details shall comply with 7.2.2.4.6.1 through
7.2.2.4.6.3.

20.2.7 Handrails.
20.2.7.1 Handrails shall comply with 7.2.2.4.2.

20.2.7.2 Handrail details shall comply with 7.2.2.4.5.1 through
7.2.2.45.8.

20.2.8 Number of Separate Means of Egress.

20.2.8.1 The number of separate means of egress shall com-
ply with Section 7.4.

20.2.8.2 Access to at least one of the required exits shall be
independent of watertight doors.

20.2.9 Arrangement of Means of Egress.

20.2.9.1 The arrangement of the means of access shall comply
with 7.5.1.3, 7.5.1.4, and 7.5.2.1, except that galley areas shall be
permitted to be used as a means of egress from mess areas.

20.2.9.2 Dead-end corridors not exceeding 7 m (23 ft) in
length shall be permitted.

20.2.10 Travel Distance to Exits. Travel distance to exits shall
not be limited on cargo or tank vessels.

20.2.11 Discharge from Exits.

20.2.11.1 All exits shall terminate directly at an exit dis-
charge, an embarkation area, or to an open deck area that
leads to an embarkation area that is visible and identifiable
from the point of discharge from the exit.

20.2.11.2 Weatherdeck exit discharge shall be permitted in
accordance with 7.7.5.
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20.2.12 Ilumination of Means of Egress. Illumination of
means of egress shall comply with Section 7.8.

20.2.13 Emergency Lighting. Emergency lighting shall be pro-
vided in accordance with Section 7.9.

20.2.14 Marking of Means of Egress. Means of egress shall be
marked in accordance with Section 7.10.

20.3 Protection. Features of fire protection shall be in accor-
dance with Chapter 8 for cargo vessels, tank vessels, and ocean-
going towing vessels.

20.3.1 Protection of Vertical Openings. Any vertical opening
shall be enclosed in accordance with 8.2.4.

20.3.2 Passageways. Passageways shall be constructed in ac-
cordance with 7.1.3.5.

20.3.3% On tank vessels, exterior boundaries of superstruc-
tures and deckhouses enclosing accommodation and includ-
ing any overhanging decks that support such accommodation
shall be insulated to A-60 up to the underside of the navigating
bridge for the whole of the portions that face the cargo area.

20.4 Accommodation Spaces.

20.4.1 Accommodation spaces shall be in accordance with
Chapter 10 and this section.

20.4.1.1%* Isolation from Cargo Tanks. On tank ships, all ac-
commodation spaces shall normally be positioned aft of all
cargo tanks, slop tanks, and spaces that isolate cargo or slop
tanks from machinery spaces.

20.4.1.2 Accommodation spaces situated above cargo spaces
shall be permitted only in roll-on/roll-off (RO/RO) vessels or
above open deck cargo spaces.

20.4.2* Isolation from Deck Spills. On tank ships, a means
shall be provided to keep deck spills away from the accommo-
dation and service areas.

20.4.3 Openings.

20.4.3.1 On tank ships, access doors, air inlets, and openings
to accommodation spaces shall not face the cargo area.

20.4.3.2 Openings shall be located on the transverse bulk-
head not facing the cargo area or on the outboard side of the
superstructure or deckhouse at a distance of at least 4 percent
of the length of the ship but notless than 3 m (9.8 ft) from the
end of the superstructure or deckhouse facing the cargo area.
This distance shall not be required to exceed 5 m (16.4 ft).

20.4.4 Windows and Sidescuttles.

20.4.4.1 On tank ships, windows and sidescuttles facing the
cargo area and on the sides of the superstructures and deck-
houses within the limits specified in 20.4.3 shall be of the
fixed, non-opening type.

20.4.4.2 Windows and sidescuttles in the first tier on the main
deck shall be fitted with inside covers of steel or other equiva-
lent material where such windows are located in the areas de-
scribed in 20.4.4.1.

20.4.5 Automatic sprinkler systems and water mist systems shall
not be required in overnight crew accommodation spaces.

20.5 Medical Spaces. Medical spaces shall be in accordance
with Chapter 11.

20.6 Service Spaces. Service spaces shall be in accordance
with Chapter 12.
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20.7 Electrical and Control Spaces. Electrical and control
spaces shall be in accordance with Chapter 13.

20.8 Engineering and Machinery Spaces. Engineering and
machinery spaces shall be in accordance with Chapter 14.

20.9 Storage Spaces.

20.9.1 Storage spaces shall be in accordance with Chapter 15
and 20.9.2.

20.9.2 Automatic actuation shall not be permitted for carbon
dioxide extinguishing systems protecting manned high-risk
storage spaces.

20.10 Cargo Spaces and Fuel Tanks. Cargo spaces and fuel
tanks shall be in accordance with Chapter 16.

20.11 Open Decks. Open decks shall be in accordance with
Chapter 17.

20.12 Helicopter Decks. Helicopter decks shall be in accor-
dance with Chapter 18.

20.13 Vessel Services.
20.13.1 Fire Detection and Alarm.

20.13.1.1 A fire detection and alarm system complying with
Section 9.1 shall be installed in all accommodation spaces,
cargo holds, service spaces, and means of egress.

20.13.1.2 A heat detection system shall be permitted to be
used in RO/RO cargo space areas in lieu of smoke detectors.

20.13.2 Fire Protection Systems and Equipment.

20.13.2.1 Sprinkler Systems. Where installed, sprinkler sys-
tems shall comply with 9.2.7.

20.13.2.2 Fire Pumps, Fire Mains, Hydrants, and Hose.
20.13.2.2.1 General.

20.13.2.2.1.1 Fire-main hydrants complying with Section 9.2
and Table 20.13.2.2.1.1 shall be provided.

20.13.2.2.1.2 Two 40 mm (1.5 in.) hose with nozzles con-
nected to a wye fitting shall be permitted in lieu of 65 mm
(2.5 in.) hose.

20.13.2.2.2 Placement.

20.13.2.2.2.1 Hydrants shall be located so that each part of
the ship that is accessible by the crew is able to be reached by a
single 25 m (75 ft) maximum length of hose.

20.13.2.2.2.2 Weather deck hydrants on tank ships shall be
equipped with a length of hose sufficient to permit “goose-
necking” a hose over the side for a floating oil fire.

Table 20.13.2.2.1.1 Requirements for Fire Hose and Nozzles

20.13.2.2.3 Fire Pumps. Fire pumps shall comply with 9.2.16
and Section 20.13.

20.13.2.2.3.1 Capacity of Fire Pumps.

(A) Each of the required fire pumps (other than any emergency
pump) shall have a capacity not less than 80 percent of the total
required capacity divided by the minimum number of required
fire pumps but, in any case, not less than 25 m®/hr (110 gpm).

(B) Each such pump shall be capable of delivering at least
two required jets of water 344.75 kPa (50 psi) at the hydrauli-
cally most remote point.

(C) These fire pumps shall be capable of supplying the fire-
main system under the required conditions.

(D) Where 40 mm (1.5in.) hose is permitted in lieu of 65 mm
(2.5 in.) hose by Table 20.13.2.2.1.1, the pump capacity shall
be determined on the same basis as if 66 mm (2.5 in.) hose
had been required.

20.13.2.2.3.2 Number of Fire Pumps. At least two indepen-
dently driven fire pumps shall be provided.

20.13.2.2.3.3 Multiple-Use Pumps. Sanitary, ballast, bilge, or
general service pumps shall be permitted to be accepted as fire
pumps, provided that they are not used for pumping oil.

20.13.2.2.3.4 Isolation Valves. Isolation valves shall be fitted
in the fire main in a position protected from the cargo tanks at
the forward bulkhead of the deck house and on the tank deck
at intervals of not more than 40 m (131.2 ft) to preserve the
integrity of the fire-main system in case of fire or explosion.

20.13.2.2.4 Fire Hose. Fire hose meeting 9.2.16.10 and
Table 20.13.2.2.1.1 shall be provided.

20.13.2.3 Portable Fire Extinguishers. All fire extinguishers
shall be as specified in 9.2.15 and shall be provided in accor-
dance with classification society rules.

20.13.2.4 Spare Charges. Charges for 100 percent of all ex-
tinguishers that are capable of onboard recharging shall be
provided.

20.13.2.4.1 An additional 10 percent of extinguishers shall
be required on a vessel that is not capable of recharging the
extinguishers.

20.13.2.4.2 For periodically unattended engine rooms, the
number of duplicate extinguishers required shall be equal to the
number of extinguishers on the most remote engine room level.

20.13.3 Fire-Fighting Clothing and Equipment.

20.13.3.1 Eight sets of fire fighter protective clothing meet-
ing the requirements of 9.3.1 shall be provided for vessels at
least 60 m (197 ft) in length.

Area of Vessel (Exterior)

Area of Vessel (Interior)

Vessel Length Hydrant, Hose, and Nozzle Sizes Hydrant, Hose, and Nozzle Sizes
m ft mm in. mm in.
0-20 0-65.6 1 B-V extinguisher 1 B-V extinguisher
(instead of nozzle) (instead of nozzle)
20-80 65.6-262.4 40 1.5 40 1.5
80-130 262.4-426.5 65 2.5 40 1.5
130+ 426.5+ 65 2.5 65 2.5
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20.13.3.2 Vessels less than 60 m (197 ft) in length shall be
provided with a minimum of two fire fighters’ outfits.

20.13.3.3 A corresponding number of SCBA meeting the re-
quirements of 9.3.2 shall be provided for each set of fire
fighter protective clothing as required by 20.13.3.1.

20.13.4 Ventilation Systems. Ventilation systems shall comply
with Section 9.4.

20.13.5 Elevators, Escalators, and Dumbwaiters. Where in-
stalled, elevators, escalators, and dumbwaiters shall comply
with Section 9.5.

20.13.6 Electrical installations shall comply with Section 9.6.

Chapter 21 Passenger Vessels

21.1 General Requirements.

21.1.1 Application. This chapter shall apply to all vessels that
carry more than 12 passengers. Portions of vessels that are
primarily intended for another service that also carry passen-
gers (i.e., a cargo vessel with passenger accommodations for
more than 12 people) shall comply with this chapter.

21.1.1.1 Group I and Group II Passenger Vessels. Group I
and Group II passenger vessels shall comply with Sections 21.1
through 21.13.

21.1.1.2 Group V Passenger Vessels. Group V passenger ves-
sels shall comply with Sections 21.1 and 21.14.

21.1.1.3 Group IV Passenger Vessels. Group IV passenger ves-
sels shall comply with Sections 21.1, 21.13, and 21.15.

21.1.2 Special Terms.

21.1.2.1 High-Speed Vessels. See 3.3.36.

21.1.2.2 Passenger. See 3.3.49.

21.1.2.3 Overnight Accommodations. See 3.3.47.

21.1.3 Subclassification of Passenger Vessels. Passenger ves-
sels shall be categorized as in Table 21.1.3.

Table 21.1.3 Passenger Vessel Subclassification

Number of

Number of Overnight
Group Day Passengers Passengers
>3000 >300
1I >1000 <3000 =150 <300
III >150<1000 250 <150
v <150 <50
\Y <450 0

21.1.3.1 Group I Passenger Vessels. Passenger vessels that op-
erate with more than 3000 day passengers or carry more than
300 overnight passengers shall be categorized as Group I.

21.1.3.2 Group II and Group III Passenger Vessels. Passenger
vessels that operate with more than 150 day passengers or
carry more than 49 overnight passengers shall be categorized
as Group II and Group IIL
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21.1.3.3 Group IV Passenger Vessels. Passenger vessels that op-
erate with no more than 150 day passengers or carry no more
than 49 overnight passengers shall be categorized as Group IV.

21.1.3.4% Group V Passenger Vessels. High-speed passenger
vessels that operate with no more than 450 day passengers no
farther than 4 hours from a harbor of safe refuge shall be
categorized as Group V.

21.1.4 Occupant Load. Occupant load shall be in accordance
with Chapters 10 through 18.

21.2 Means of Egress. Means of egress shall comply with
Chapter 7 and this section.

21.2.1 Changes in Level of Means of Egress.

21.2.1.1 The elevation of the deck surfaces on both sides of a
door shall not vary more than 50 mm (2 in.), except as pro-
vided in 21.2.1.5.

21.2.1.2 The elevation shall be maintained on both sides of
the door opening for a distance at least equal to the width of
the widest leaf.

21.2.1.3 Sills at door openings shall not exceed 15 mm (0.6 in.)
in height, except as provided for in 21.2.1.4.

21.2.1.4 Doors required to have sill heights to meet down-
flooding or load-line requirements shall not be required to
comply with 21.2.1.3.

21.2.1.5 The maximum elevation changes for decks that have
sheer and/or camber shall be 75 mm (3.0 in.).

21.2.2 Doors. Doors shall comply with 7.2.1.
21.2.2.1 Revolving Doors.

21.2.2.1.1 All revolving doors shall comply with the following
requirements:

(1) Revolving doors shall be capable of being collapsed into a
book-fold position.

(2) When in the book-fold position, the parallel egress paths
formed shall provide an aggregate width of 90 cm (35.41in.).

(3) Revolving doors shall not be used within 3 m (9.8 ft) of
the foot of or top of stairs or escalators. Under all condi-
tions, there shall be a dispersal area acceptable to the au-
thority having jurisdiction between the stairs or escalators
and the revolving door.

(4) The revolutions per minute (rpm) of revolving doors
shall not exceed those listed in Table 21.2.2.1.1.

(5) Each revolving door shall have a conforming side-hinged
swinging door in the same wall as the revolving door and
within 3 m (9.8 ft) of the revolving door.

21.2.2.1.2 Revolving doors shall be permitted as a compo-
nent in a means of egress, provided they comply with
21.2.2.1.3 through 21.2.2.1.6.

21.2.2.1.3 Revolving doors shall not be given credit for more
than 50 percent of the required egress capacity.

21.2.2.1.4 Each revolving door with a minimum diameter less
than 2.5 m (8.2 ft) shall be credited with no more than 50 per-
sons capacity.

21.2.2.1.5 Revolving doors with a minimum 2.5 m (8.2 ft)
diameter shall be permitted egress capacity based on the clear
opening width provided.

21.2.2.1.6 Revolving doors shall be capable of being col-
lapsed into a book-fold position when a force that shall not be
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Table 21.2.2.1.1 Revolving Door Specifications

Inside Diameter Power Driven-Type = Manual-Type
Speed Control Speed Control
m ft (rpm) (rpm)
2.0 6.6 11 12
2.1 6.9 10 11
2.3 7.5 9 11
2.4 7.9 9 10
2.6 8.5 8 9
2.7 8.9 8 9
2.9 9.5 7 8
3.0 9.8 7 8

required to exceed 575 N (130.9 1bf) is applied to wings within
7.5 cm (3 in.) of the outer edge.

21.2.2.2 Doors in Folding Partitions.

21.2.2.2.1 Where permanently mounted folding or movable
partitions are used to divide a room into smaller spaces, a
swinging door or open doorway shall be provided, except as
provided in 21.2.2.2.2.

21.2.2.2.2 The swinging door in the folding partitions shall
not be required in a subdivided space with at least two means
of egress meeting the remoteness criteria of 7.5.1.4.

21.2.3 Stairs. Stairs shall comply with 7.2.2 and 21.2.3.

21.2.3.1 Curved Stairs. Curved stairs complying with 21.2.3.1.1
through 21.2.3.1.2 shall be permitted as a component in a means
of egress.

21.2.3.1.1 The minimum depth of tread shall be 25 cm
(9.8 in.) at a point 30 cm (11.8 in.) from the narrower end of
the tread.

21.2.3.1.2 The smallest radius shall be not less than twice the
stair width.

21.2.3.2 Spiral Stairs. Spiral stairs shall be permitted as a com-
ponent in a means of egress as provided by 7.2.2.3.7.

21.2.4 Ramps. Every ramp used as a component in a means of
egress shall comply with 7.2.5.

21.2.5 Number of Exits.

21.2.5.1 A minimum of two exits, remotely located in accor-
dance with 7.5.1.4, shall be accessible from all spaces.

21.2.5.2% Access to at least one of the required exits from areas
normally accessible to passengers and from crew accommoda-
tion spaces shall be independent of watertight doors.

21.2.5.3 Dead-end corridors not exceeding 7 m (20 ft) in
length shall be permitted in Groups II, III, and IV passenger
vessels.

21.2.5.4 A common path of travel shall not exceed 25 m (82 ft).
21.2.6 Horizontal Exits.

21.2.6.1 Application. Horizontal exits shall be permitted as
provided by 7.2.4 and 21.2.6.

21.2.6.2 Horizontal exits shall be permitted to be reduced to
A-0 Class divisions if the separation is between low-risk accom-
modation spaces.

21.2.7 Travel Distance to Exits. Travel distance to exits shall
not exceed 50 m (164 ft).

21.2.8 Areas of Refuge. Areas of refuge shall meet the re-
quirements of 7.2.10 and 21.2.8.

21.2.8.1 An emergency evacuation plan shall be prepared to
identify possible fire scenarios and identify procedures for
evacuating the vessel for each scenario.

21.2.8.2 Sufficient areas of refuge shall be provided such that
for each scenario, passengers are protected from the effects of
fire for a sufficient time for the crew to attempt fire fighting or
prepare for evacuation.

21.2.8.3 At least two areas of refuge that meet the require-
ments of 7.2.10 shall be provided.

21.2.8.4 Each area of refuge shall have enough net area to
provide 0.3 m? (3.2 ft%) of space for each person to be accom-
modated on the vessel.

21.2.8.5 Boundaries of areas of refuge shall be permitted to
be in accordance with Chapters 10 through 18 where the area
of refuge is bounded by voids, open decks, or low-risk machin-
ery spaces.

21.2.8.6 Where so reduced, exterior boundaries of high- and
medium-risk accommodation spaces; machinery spaces; high-
risk service spaces; storage spaces; cargo spaces and fuel tanks;
and medical, health care, and child care spaces located below
the area of refuge shall be minimum A-0.

21.2.9 General Requirements for Aisles and Aisle Accessways.

21.2.9.1 The width of aisle accessways and aisles shall provide
sufficient egress capacity for the number of persons accommo-
dated by the catchment area served by the aisle accessway or aisle.

21.2.9.2 Where aisle accessways or aisles converge to form a
single path of egress travel, the required egress capacity of that
path shall not be less than the combined required capacity of
the converging aisle accessways and aisles.

21.2.9.3 Those portions of aisle accessways and aisles where
egress is possible in either direction shall be uniform in re-
quired width.

21.2.9.4 Where nonfixed seating is located between a table
and an aisle accessway or aisle, the measurement of required
clear width of the aisle accessway or aisle shall be made to a
line 50 cm (19.7 in.) away from the edge of the table.

21.2.9.5 The 50 cm (19.7 in.) distance shall be measured
perpendicular to the edge of the table.

21.2.9.6 The minimum required clear width of an aisle ac-
cessway within areas with fixed table locations shall be 30 cm
(11.8 in.). The path of travel from any seat shall not exceed
10 m (32.8 ft) to the closest aisle or exit.

21.2.9.7 Aisle accessways between rows of theater-type seating
shall have a clear width of not less than 30 cm (11.8 in.).

21.2.9.8 Aisle accessways between rows of theater-type seating
shall have a maximum travel distance to an aisle or an exit of
no more than 10 m (32.8 ft).

21.2.9.9 The minimum clear width of aisles shall be 50 cm
(19.7 in.).

21.2.10 Aisle Stairs and Ramps.

21.2.10.1 Aisles having a gradient steeper than 1 in 20, but

not steeper than 1 in 8, shall consist of a ramp. Aisles having a
gradient steeper than 1 in 8 shall consist of an aisle stair.
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21.2.10.2 Aisle stairs shall conform to the requirements of
21.2.10.2.1 through 21.2.10.2.4.

21.2.10.2.1 There shall be no variation exceeding 0.5 cm
(0.21in.) in the depth of adjacent treads.

21.2.10.2.2 Treads shall be a minimum 28 cm (11 in.) in
depth.

21.2.10.2.3 Riser heights shall be a minimum of 10 cm
(3.9 in.) and a maximum of 22 cm (8.7 in.).

21.2.10.2.4 Riser height shall be uniform to within 0.5 cm
(0.2 in.) between adjacent risers.

21.2.11 Aisle Handrails. Ramped aisles having a gradient ex-
ceeding 1 in 12 and aisle stairs shall be provided with handrails
at one side or along the centerline.

21.2.12 Discharge from Exits. Exit discharge shall comply
with Section 7.7.

21.2.13 Illumination of Means of Egress.

21.2.13.1 Means of egress shall be illuminated in accordance
with Section 7.8.

21.2.13.2 In those accommodation spaces where perfor-
mances or projections involving directed light are being held,
the illumination level of the floors of exit access shall be at
least 2 1x (0.2 fc) during performances.

21.2.14 Emergency Lighting. Emergency lighting shall be pro-
vided in accordance with Section 7.9.

21.2.15 Marking of Means of Egress.

21.2.15.1 Means of egress shall have signs in accordance with
Section 7.10.

21.2.15.2 Where overnight passengers are carried, a diagram
shall be placed in each cabin that clearly shows all escape
routes to the open deck or area of refuge.

21.3 Protection. Features of fire protection shall be in accor-
dance with Chapter 8 for passenger vessels.

21.3.1 Protection of Vertical Openings. Any vertical opening
shall be enclosed or protected in accordance with 8.2.4 or
shall be protected in accordance with 21.3.1.

21.3.1.1 Galleries. Galleries shall be permitted if they comply
with 21.3.1.1.1 through 21.3.1.1.5.

21.3.1.1.1 The entire deck area of the communicating space
shall be open and unobstructed such that a fire in any part of
the space will be obvious to the occupants of the space prior to
the time it becomes a hazard to them.

21.3.1.1.2 Each level of the space containing the gallery shall
have two independent means of egress.

21.3.1.1.3 The communicating space shall be protected
throughout by an approved, automatic sprinkler system in ac-
cordance with 9.2.2.

21.3.1.1.4 Egress capacity shall be sufficient to provide for all
the occupants of all levels within the communicating space to
simultaneously egress the communicating space by consider-
ing it as a single-deck area when determining the required
egress capacity.

21.3.1.1.5* No horizontal dimension between opposite edges of
the deck opening shall be less than 6 m (20 ft), and the opening
shall have a minimum 100 m? (1000 ft®>) unobstructed area.
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Smaller openings shall be permitted, if protected by the methods
detailed in NFPA 13, Standard for the Installation of Sprinkler Systems.

21.3.1.2 Atriums. An atrium shall be permitted if it complies
with 21.3.1.2.1 through 21.3.1.2.11.

21.3.1.2.1 No horizontal dimension between opposite edges of
any deck opening shall be less than 6 m (20 ft), and the unob-
structed opening shall be a minimum of 100 m* (1000 ft*), ex-
cept as provided in 21.3.1.2.2.

21.3.1.2.2 Atriums and spaces where the largest deck has a
gross area less than 500 m® (5382 ft*) shall be permitted to
have a minimum opening area not smaller than 20 percent of
the gross area of the largest deck in the space, provided that
the minimum dimension is not smaller than 50 percent of the
beam of the vessel or 6 m (20 ft), whichever is smaller.

21.3.1.2.3 Exit access shall be required at each level of the
atrium. Exits shall be separately enclosed from the atrium in
accordance with 8.2.4.

21.3.1.2.4 Except as required by 21.3.1.2.3, stairs or ramps
shall be permitted to be unenclosed within the atrium.

21.3.1.2.5 The occupancy(ies) of the space shall meet the
specifications for classification as low or medium risk in accor-

dance with 10.1.2.1.

21.3.1.2.6 The entire atrium and spaces opening directly into
the atrium shall be protected throughout by an approved, su-
pervised automatic sprinkler system in accordance with Sec-
tion 9.2, except as provided in 21.3.1.2.7.

21.3.1.2.7 In spaces where the ceiling of the atrium is more
than 17 m (55 ft) above the lowest deck, the authority having
jurisdiction shall be permitted to allow the omission of sprin-
Kklers at the top of the atrium.

21.3.1.2.8 On vessels with overnight accommodations, the
entire atrium and spaces opening directly into the atrium shall
be protected throughout by an approved smoke-detection sys-
tem in accordance with Section 9.1.

21.3.1.2.9 An engineered smoke-control system complying
with 9.4.8 shall be provided.

21.3.1.2.10 If a mechanical system is installed to meet the
requirements of 21.3.1.2.9, the mechanical system shall be in-
dependently activated by each of the following systems:

(1) Approved smoke detectors located to detect smoke above
the highest floor deck level of the atrium and at return air
intakes from the atrium

(2) The required automatic sprinkler system

(3) Manual controls that are accessible to the fire personnel

21.3.1.2.11* Corridors, separated from the atrium by con-
struction in accordance with 7.1.3.5, and where fore and aft
communication is not possible on the weather deck, shall be
provided at each deck for movement fore and aft so that occu-
pants do not have to traverse the atrium.

21.3.2 Mezzanines.

21.3.2.1 Where utilized, mezzanines shall be in accordance
with 8.2.6.

21.3.2.2 Stairs or ramps shall be permitted to be unenclosed
between balconies or mezzanines and the main accommodation
areas located below the balcony or mezzanine, provided the bal-
cony or mezzanine is open to the main accommodation area.
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21.3.3 Vessel Construction.

21.3.3.1 The hull, superstructure, structural bulkheads,
decks, and deckhouses shall be constructed of noncombus-
tible material.

21.3.3.2* Load-carrying structures shall be arranged to distrib-
ute load such that there shall be no collapse of the construc-
tion of the hull and superstructure when it is exposed to fire
for the appropriate fire protection time.

21.3.3.3 The hull, superstructure, and deck houses shall be
subdivided by fire barriers as prescribed by Chapters 10
through 18 and 8.2.4.

21.3.4 Wires and Cables.

21.3.4.1 Wires and cables in concealed spaces on passenger ves-
sels shall comply with the fire safety requirements of Section 8.5
and shall exhibit reduced smoke emission characteristics.

21.3.4.2 Cables listed as exhibiting limited-smoke character-
istics by meeting the requirements of 8.5.1.4 shall be deemed
to comply with 21.3.4.1.

21.3.4.3 Cables listed as plenum cables by meeting the re-
quirements of 8.5.3.1 shall be deemed to comply with 21.3.4.1.

21.4 Accommodation Spaces. Accommodation spaces shall
comply with Chapter 10 and this section.

21.4.1 Furniture and Furnishings.

21.4.2 Interior Finish. Interior finish shall comply with Sec-
tion 8.3.

21.4.2.1 The total area of combustible face trim, moldings,
and decorations, including veneers, shall not exceed 10 per-
cent of the total bulkhead and overhead area in fully sprin-
klered accommodation spaces.

21.5 Medical, Health Care, and Child Care Spaces. Medical,
health care, and child care occupancies shall be in accordance
with Chapter 11.

21.6 Service Spaces.
21.6.1 Service areas shall be in accordance with Chapter 12.

21.6.2 Laundryand clothes-drying facilities greater than 4 m*
(43 £t?) shall be considered high-risk service spaces.

21.7 Electrical and Control Spaces. Electrical and control
spaces shall be in accordance with Chapter 13.

21.8 Engineering and Machinery Spaces. Engineering and
machinery spaces shall be in accordance with Chapter 14.

21.9 Storage Spaces. Storage spaces shall be in accordance
with Chapter 15.

21.10 Cargo Spaces and Fuel Tanks. Cargo spaces and fuel
tanks shall comply with Chapter 16.

21.10.1 Cargo spaces, other than vehicle spaces, shall be pro-
tected in accordance with Section 20.10.

21.10.2 Vehicle spaces, other than covered open decks, shall
be protected with a fire protection system meeting the re-
quirements of Section 9.2. Portable foam equipment or foam
hydrants meeting 9.2.9 shall be available on each vehicle deck.

21.10.2.1 Covered open decks shall be permitted to be pro-
tected with manual sprinkler systems in accordance with 46 CFR
76.23, “Fire Protection Equipment (Manual Sprinkling System,
Details).”

21.10.2.2 Vehicle spaces that are accessible to passengers shall
not be protected with a carbon dioxide extinguishing system.

21.11 Open Decks. Open decks shall be in accordance with
Chapter 17.

21.12 Helicopter Decks. Helicopter decks shall be in accor-
dance with Chapter 18.

21.13 Vessel Services. On Group I, Group II, and Group III
passenger vessels, low-location lighting shall be provided in
accordance with Section 7.11.

21.13.1 Fire Detection and Alarm.

21.13.1.1 A fire detection and alarm system complying with
Section 9.1 shall be installed to protect all accommodation,
service, and storage spaces and all means of egress, except as
indicated in 21.3.1.2.

21.13.1.2 On vessels with no overnight accommodations, ac-
commodation spaces that can be assumed to be normally oc-
cupied shall only be required to be served by a manual alarm
system.

21.13.2 Fire Protection Systems and Equipment.

21.13.2.1 Sprinkler Systems. On Group I and Group II pas-
senger vessels and all passenger vessels with overnight accom-
modations for passengers, an automatic sprinkler system com-
plying with 9.2.7 or a water mist system complying with 9.2.8
shall be installed to protect all accommodation, service, and
storage spaces.

21.13.2.2 Fire Pumps, Fire Mains, Hydrants, and Hose.

21.13.2.2.1 Fire Pumps. Power-driven fire pumps shall be in-
stalled in minimum number and capacity in accordance with
9.2.16 and Table 21.13.2.2.1 as modified by 21.13.2.2.1.1 through
21.13.2.2.1.3.

Table 21.13.2.2.1 Fire Pump Requirements

Minimum Capacity

Minimum per Pump
Number of
Vessel Type Fire Pumps L/min gal/min
I 3 800 211
II 2 600 159
111
>600 passengers 2 600 159
<600 passengers 2 400 106
v
220 m (=66 ft) 1 200 53
in length
<20 m (<66 ft) 1 40 11
in length

21.13.2.2.1.1 On Group III passenger vessels that carry
600 passengers or less, the fire pump shall not be required to
be located in separate spaces or be provided with a separate
source of power.

21.13.2.2.1.2  On Group II passenger vessels and Group III
passenger vessels that carry more than 600 passengers, the fire
pump shall not be required to be located in separate spaces if
the space containing the pump is protected with a fire protec-
tion system in accordance with Section 9.2.
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21.13.2.2.1.3 On vessels that are fully protected with an auto-
matic sprinkler system complying with 9.2.7 or a water mist
system complying with 9.2.8, the minimum number of fire
pumps in Table 21.13.2.2.1 shall be permitted to be reduced
by one, but in no case shall less than one pump be provided.

21.13.2.2.2 Fire Main and Hydrants.

21.13.2.2.2.1 On all passenger vessels, 40 mm (1.5 in.) fire
main and hydrants, hose, and nozzles shall be installed.

21.13.2.2.2.2 Hydrants shall be provided such that any part of
the vessel, except void spaces, can be reached using a single
23 m (75 ft) maximum length of fire hose.

21.13.2.2.2.3* All vessels shall be equipped with an interna-
tional shore connection on both sides of the vessel.

21.13.2.2.3 Fire Hose. Fire hose meeting the requirements of
9.2.16.10 shall be provided.

21.13.2.3 Portable Fire Extinguishers. Portable fire extinguish-
ers shall be installed in accordance with 9.2.15 and 21.13.2.3.

21.13.2.3.1 Group I Passenger Vessels. Portable fire extin-
guishers shall be provided in accordance with Section 4/9 of
the American Bureau of Shipping (ABS) steel vessel rules.

21.13.2.3.2 Group II and Group III Passenger Vessels. Por-
table fire extinguishers shall be provided in accordance with
Table 21.13.2.3.2.

Table 21.13.2.3.2 Portable Fire Extinguisher Requirements

Space Number Required Type

B-I, C-I, A-II, B-II,
C-II
B-II, C-II, and B-V if

Control space 1 for each space

Engineering and 1 for each space

machinery oilfired boilers are
spaces present
Cargo spaces used 1 for every 10 B-II
for vehicles vehicles
Accommodation 1 for each 250 m* A-II
spaces (2691 ft%)
Service spaces 1 for each space A, B-II

21.13.2.3.3 Group IV Passenger Vessels. Portable fire extin-
guishers shall be provided in accordance with Table 21.13.2.3.2.

21.13.3 Fire-Fighting Clothing and Equipment.

21.13.3.1 Requirements for Group I and Group II Passenger
Vessels that Carry More than 600 Passengers.

21.13.3.1.1 A minimum of two sets of fire fighter protective
clothing meeting the requirements of 9.3.1 shall be provided.
Three additional sets of fire fighter protective clothing meet-
ing the requirements of 9.3.1 shall be provided for each 40 m
(131.2 ft) of vessel length. The required fire fighter protective
clothing shall be stowed in widely separated compartments.

21.13.3.1.2 A minimum of two sets of SCBA meeting the re-
quirements of 9.3.2 shall be provided. Three additional sets of
SCBA meeting the requirements of 9.3.2 shall be provided for
each 40 m (131.2 ft) of vessel length. The required SCBA shall
be stowed in widely separated compartments.

21.13.3.1.3 On Group I passenger vessels, an SCBA recharging
station meeting the requirements of 9.3.2 shall be provided.
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21.13.3.2 Group III Carrying 600 or Less Passengers and
Group IV. Fire-fighting clothing and equipment shall not be
required.

21.13.4 Ventilation Systems. Ventilation systems in Group I,
Group II, and Group III passenger vessels shall comply with
Section 9.4.

21.13.5 Elevators, Escalators, and Dumbwaiters. Where in-
stalled, elevators, escalators, and dumbwaiters shall comply
with Section 9.5.

21.13.6 Electrical Installations on Group I, Group II, and
Group III Passenger Vessels. Electrical installations shall com-
ply with Section 9.6.

21.14* Group V Passenger Vessels. Group V passenger vessels
shall comply with Section 21.1 and the IMO’s High Speed Craft
Code in lieu of this chapter.

21.15 Group IV Passenger Vessels.
21.15.1 General Requirements.

21.15.1.1 Chapters 7 through 18 shall not apply to Group IV
passenger vessels, except as specified in Section 21.15.

21.15.1.2 Occupant load shall be determined in accordance
with 10.1.4.1.

21.15.2* Means of Egress.
21.15.2.1 Doors.

21.15.2.1.1 Doors accessible to crew and passengers shall be a
minimum 860 mm (34 in.) in width. Doors shall meet the
swing and force-to-open requirements of 7.2.1.4.

21.15.2.1.2 Doors accessible only to crew shall be permitted
to be reduced to a minimum of 700 mm (28 in.) in width.

21.15.2.2 Stairs. Stairs shall meet the minimum dimensional
criteria of 7.2.2.2.1.

21.15.2.3 Ladders. Where permitted as a component in a
means of egress, a ladder shall comply with the dimensional
criteria of 7.2.8.

21.15.2.4 Deck Scuttles. Deck scuttles shall be permitted as a
means of egress, provided they are a minimum 450 mm
(18 in.) diameter clear area and are fitted with a quick-acting
release and a hold-back hook.

21.15.2.5 Capacity of Means of Egress. Egress capacity shall
be in accordance with 7.3.3.

21.15.2.6 Number of Exits.

21.15.2.6.1 A minimum of two exits, remotely located in ac-
cordance with 7.5.1.4, shall be accessible from all spaces, ex-
cept as provided in 21.15.2.6.1.1.

21.15.2.6.1.1 A single means of egress shall be acceptable
from a space less than 30 m® (323 ft°) in a gross deck area
where the characteristics outlined in (1) through (3) apply:

(1) The means of egress is located as far from machinery spaces
and fuel tanks as possible.

(2) There is no stove, heater, or other source of fire in the space.

(3) If from an accommodation space, the means of egress
does not include a deck scuttle or vertical ladder.

21.15.2.6.2 Access to atleast one of the required exits shall be
independent of watertight doors.
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21.15.2.6.3 Aladder leading to a deck scuttle shall be permit-
ted as not more than one of the required means of egress
where at least one of the following applies:

(1) Itis accessible only to crew.
(2) Itis fitted on a vessel not more than 20 m (65.6 ft) in length.

21.15.2.6.4 A window shall be permitted as not more than one
of the required means of egress where the following applies:

(1) Itis fitted on a vessel not more than 20 m (65.6 ft) in length.

(2) Itdoes not lead directly overboard.

(3) Itcan be opened without the use of tools or is designed to
be kicked or pushed out.

(4) Ttis marked in accordance with Section 7.10.

(5) Itis a minimum 450 mm (18 in.) diameter clear area.

21.15.2.6.5 Dead-end corridors exceeding 7 m (23 ft) in length
shall not be permitted.

21.15.2.6.6 Means of egress shall be marked in accordance
with Section 7.10.

21.15.3 Accommodation Spaces. Accommodation spaces shall
be separated from machinery spaces and fuel tanks by a mini-
mum C'-Class division.

21.15.4 Medical, Health Care, and Child Care Spaces. (Re-
served)

21.15.5 Service Spaces.

21.15.5.1 All surfaces within 1 m (3.3 ft) of cooking appli-
ances shall exhibit a flame spread index not exceeding 75
when tested in accordance with NFPA 255, Standard Method of
Test of Surface Burning Characteristics of Building Materials, or
with ASTM E 84, Standard Test Method for Surface Burning Char-
acteristics of Building Materials.

21.15.5.2 Curtains, draperies, or free-hanging fabrics shall not
be fitted within 1 m (3.3 ft) of cooking or heating appliances.

21.15.6 Electrical and Control Spaces. (Reserved)
21.15.7 Engineering and Machinery Spaces.

21.15.7.1 Dry exhaust systems on vessels of wooden or combus-
tible composite construction shall comply with ABYC P-1, Instal-
lation of Exhaust Systems for Propulsion and Auxiliary Engines.

21.15.7.2 Fuel lines and hose shall be located as far as pos-
sible from heat sources.

21.15.7.3  All machinery spaces shall be separated from ac-
commodation spaces and from electrical and control spaces
by bulkheads and decks of minimum B-0 integrity.

21.15.8 Storage Spaces. Paint, high-risk fuels, and flammable
aerosols, other than alcohol in containers not exceeding 10 L
(2.6 gal), shall be stored in containers in accordance with
NFPA 30, Flammable and Combustible Liquids Code, and NFPA 30B,
Code for the Manufacture and Storage of Aerosol Products.

21.15.9 Cargo Spaces and Fuel Tanks. (Reserved)
21.15.10 Open Decks. (Reserved)
21.15.11 Helicopter Decks. (Reserved)

21.15.12 Materials of Construction. When fiber-reinforced
plastic (FRP) is used, the requirements of 21.15.12 shall apply.

21.15.12.1 FRP using resin that exhibits a flame spread index
not exceeding 100 when tested in accordance with NFPA 255,

Standard Method of Test of Surface Burning Characteristics of Build-
ing Materials, or with ASTM E 84, Standard Test Method for Sur-
Jace Burning Characteristics of Building Malerials, shall be permit-
ted to be used as materials of construction.

21.15.12.2 All service spaces, except as provided in 21.15.12.3,
shall be enclosed with bulkheads and decks meeting minimum
B-15 integrity.

21.15.12.3 Service spaces that do not contain any cooking
equipment with a surface temperature exceeding 120°C
(248°F) shall not be required to be enclosed with bulkheads
and decks meeting minimum B-15 integrity.

21.15.12.4 Electrical equipment, including switchboards,
shall be separated from fuel and water sources.

21.15.12.5 Afire detection system meeting the requirements
of Section 9.1 shall be installed to protect all accommodation,
service, and storage spaces and all voids that contain surfaces
that could exceed a surface temperature of 120°C (248°F).

21.15.12.6 All furniture and furnishings shall meet the crite-
ria for low- and medium-risk accommodation spaces of 21.4.1.

21.15.12.7 All machinery spaces shall be separated from
accommodation, electrical, and control spaces by minimum
B-0 Class divisions.

21.15.12.8 Group IV vessels shall not have overnight accom-
modations for more than 12 persons.

21.15.12.9 Gasoline shall not be used for the propulsion ma-
chinery, except that outboard engines shall be permitted to be
powered by gasoline, provided the fuel is stored in an open-
area aft.

21.15.12.10 Group IV vessels shall not carry high-risk or low-
risk fuels or combustible materials as cargo.

21.15.12.11 Internal combustion exhausts, boiler and galley
uptakes, and similar sources of ignition shall be kept clear and
insulated from combustible material.

21.15.13 Ventilation Systems.

21.15.13.1 Ventilation of Enclosed and Partially Enclosed
Spaces.

21.15.13.1.1* All spaces shall be ventilated in a manner suit-
able for the space.

21.15.13.1.2 Power ventilation systems shall be capable of be-
ing shut down from the pilot house.

21.15.13.1.3 Enclosed spaces accessible only to crew shall be
ventilated. If the space is not capable of being ventilated by natu-
ral ventilation, a power ventilation system shall be installed.

21.15.13.1.4 Exhaust ducts ventilating frying equipment shall
be a minimum 3.2 mm (11 gauge) steel.

21.15.13.1.5 Combustible materials shall not be located in ven-
tilation ducts, unless they meet the requirements of 21.15.13.1.7
or 21.15.13.1.8.

21.15.13.1.6 No piping or wiring shall be installed in exhaust
ducts that ventilate frying equipment.

21.15.13.1.7 Electrical wiring installed in metal conduit or
piping that does not interfere with the operation of dampers
shall be permitted to be located in ventilation ducts.
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21.15.13.1.8 Electrical and optical fiber wiring meeting the
requirements of plenum cables (see §.5.3)shall be permitted to
be located in ventilation ducts.

21.15.13.2 Ventilation of Machinery and Fuel Tank Spaces.
Ventilation of machinery and fuel tank spaces shall comply
with 46 CFR 182, “Machinery Installations.”

21.15.14 Electrical Installations. Electrical installations shall
be in accordance with 46 CFR 183, “Electrical Installations.”

Chapter 22 Reserved

Anmnex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text

paragraphs.
A.1.1.5 Permanently moored vessels fall within the scope of
NFPA 101, Life Safety Code.

A.1.2.3 Requirements for crew training can be found in
46 CFR 10, “Licensing of Maritime Personnel,” 46 CFR 12,
“Certification of Seamen,” and the IMO International Conven-
tion on Standards of Training, Certification, and Watchkeeping for
Seafarers.

A.1.3.1 The authority having jurisdiction would have the de-
cision as to whether warships could be covered by this code.

A.1.3.6 Such vessels should comply with the International Con-
vention for the Safety of Life at Sea, SOLAS, as amended.

For Canadian registered vessels, SOLAS Ch. II-2, FSS Code
and FTP Code (2004 ed.) with MSC/Circulars and IMO Reso-
lutions as amended, should be incorporated by reference in
addition to existing Canadian Fire Regulations, including but
not limited to CSA 20/TP 4813, Fire Detection and Extinguishing
Equipment Regulations. Canadian convention vessels should use
the SOLAS Ch II-2 and applicable codes in their entirety.

All fire equipment and suppression systems installed on
Canadian vessels should be in accordance with SOLAS Ch. II-2
and listed by ULC, UL, or USCG and approved by Transport
Canada Marine Safety.

A.1.6.1 The intention of this document is that the require-
ments be applied in their entirety.

A.1.6.3 Refer to NFPA 312, Standard for Fire Protection of Vessels
During Construction, Conversion, Repair, and Lay-Up, for guidance.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.
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A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.2.3 Code. The decision to designate a standard as a “code”
is based on such factors as the size and scope of the document, its
intended use and form of adoption, and whether it contains sub-
stantial enforcement and administrative provisions.

A.3.2.4 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

A.3.3.2 Area of Refuge. Areas of refuge should be properly
sized and protectively bounded from fire and smoke, and
should provide protected access to the embarkation area.

A.3.3.6 Bulkhead Panel. Bulkhead panels are fitted together
with joiner components to form a bulkhead.

A.3.3.9 Ceiling. A ceiling is not considered part of the over-
head structural deck.

A.3.3.11 Common Path of Travel. Paths that merge are com-
mon paths of travel. A common path of travel is measured in the
same manner as travel distance but terminates at that point
where two separate and distinct routes become available.

A common path of travel exists where a space is arranged so
that occupants within that space are able to travel in only one
direction to reach any of the exits or to reach the point at
which the occupants have the choice of two paths of travel to
remote exits. Figure A.3.3.11 is an example of a common path
of travel. The portion of the exit access travel for which an
occupant is steered in one direction only, without the option
of traveling in another independent direction toward an exit,
is a common path of travel. Common paths of travel are illus-
trated by the dashed lines.

A.3.3.12.1 Fire Damper. The damper is designed to slow the
spread of fire through the ductwork.

A.3.3.15 Deck Covering. The term deck covering should not be
confused with the term primary deck covering as used in SOLAS,
which is analogous to “deck overlay,” as used in this document,
which is considered interior finish.

A.3.3.16 Deck Finish. Examples include carpet, wood floor-
ing, vinyl tiles, and so forth.

A.3.3.20 Draft Stop. The purpose of a draft stop is to prevent
the spread of fire or smoke within concealed spaces.

A.3.3.22 Exit. Includes exterior exit doors, exit passageways,
separated exit stairs, and separated exit ramps.
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FIGURE A.3.3.11 Common Paths of Travel.

A.3.3.22.1 Horizontal Exit. A horizontal exit should not be
confused with egress through doors. Horizontal exits provide
protection against serious fire for a long period of time in
addition to providing immediate protection from smoke.
Horizontal exits are similar in concept to main vertical zones
but do not have restrictions on length. Figure A.3.3.22.1 is an
example of a horizontal exit. A-60 (as shown in the figure) is
generally required for horizontal exits but can be modified as
allowed by Chapters 18 through 20.

Ay
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either direction —>{ [«—
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60

—>| |
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s either dlrlectlon

A-60 _/

Bulkhead

FIGURE A.3.3.22.1 Horizontal Exit.

A.3.3.30 Fire-Rated Glazing. The glass could be or could not
be wire reinforced.

A.3.3.41 Major Modification. Replacement in kind of struc-
tural material for hull and superstructure, replacement of a
vessel’s piping or electrical systems, and replacement of vessel
propulsion systems does not constitute cause for determina-
tion of major modification. Where a part of a vessel or an
occupancy is changed or replaced and that does not constitute
a major modification, the requirements of this document
should apply only to the portion of the vessel that was modi-
fied. The authority having jurisdiction should encourage own-
ers to enhance the fire protection features of existing vessels
without imposing new requirements via the major modifica-
tion clause.

A.3.3.43 Means of Egress. A means of egress comprises the
vertical and horizontal travel and includes intervening room
spaces or open decks, doorways, passageways, mezzanines, gal-
leries, ramps, stairs, enclosures, lobbies, and escalators.

Means of egress is intended to be synonymous with means
of escape.

A.3.3.50 Photoluminescent. The released light is normally vis-
ible for a limited time if the ambient light sources are removed
or partially obscured.

A.3.3.54 Structural Fire Protection. Additional items consid-
ered are joiner—-work details and penetrations of structural el-
ements. Structural, or fire, insulation refers to insulation em-
ployed as a part of the structural fire protection system.

A.3.3.55 Survival Craft. The term includes lifeboats, liferafts,
buoyant apparatus, and lifefloats.

A.3.3.57 Trunk. Trunks are also designed for access to and
egress from ship spaces, and as escape routes. Trunks pen-
etrating fire-rated bulkheads and decks should not destroy the
structural and fire resistance integrity of the affected division.

A.3.4.1 Electrical and Control Space. See 6.1.5 or Chapter 13.

A.3.4.2 Engineering and Machinery Space. See 6.1.6 or Chap-
ter 14.

A.3.4.3 Manned Space. Manned spaces are normally occu-
pied by crew or others.

A.3.4.5 Restricted Access Space. Examples of restricted access
spaces are cargo holds, fuel tanks, and cargo tanks.

A.3.4.7 Unmanned Space. Unmanned spaces are not nor-
mally occupied, while a vessel is underway or in port. However,
they are at times occupied, and the occasional manning of the
space can correspond to maintenance, inspection, response to
abnormal condition alarms, or other situations.

A.3.4.8 Vehicle Space. Examples of vehicle spaces are open
vehicle decks, enclosed decks, and RO/RO spaces.

A.3.5.4 Design Specification. Design specifications include
both hardware and human factors, such as the conditions
produced by maintenance and training. For purposes of
performance-based design, the design specifications of in-
terest are those that affect the ability of the building to meet
the stated goals and objectives. [5000, 2006]

A.3.5.6 Exposure Fire. An exposure fire usually refers to a fire
that starts outside a building, such as a wildlands fire or vehicle
fire, and that, consequently, exposes the building to a fire.

A.3.5.7 Fire Model. Due to the complex nature of the prin-
ciples involved, models are often packaged as computer soft-
ware. Any relevant input data, assumptions, and limitations
needed to properly implement the model will be attached to
the fire models.

A.3.5.8 Fire Scenario. A fire scenario defines the conditions
under which a proposed design is expected to meet the fire
safety goals. Factors typically include fuel characteristics, igni-
tion sources, ventilation, building characteristics, and occu-
pant locations and characteristics. The term fire scenario in-
cludes more than the characteristics of the fire itself but
excludes design specifications and any characteristics that do
not vary from one fire to another; the latter are called assump-
tions. The term is used here to mean only those specifications
required to calculate the fire’s development and effects, but,
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in other contexts, the term might be used to mean both the
initial specifications and the subsequent development and ef-
fects (i.e., a complete description of fire from conditions prior
to ignition to conditions following extinguishment).

A.3.5.9 Fuel Load. Fuel load includes interior finish and trim.
[5000, 2006]

A.3.5.13 Performance Criteria. Performance criteria are
stated in engineering terms. Engineering terms include tem-
peratures, radiant heat flux, and levels of exposure to fire
products. Performance criteria provide threshold values used
to evaluate a proposed design.

A.3.5.14 Proposed Design. The design team might develop a
number of trial designs that will be evaluated to determine
whether they meet the performance criteria. One of the trial
designs will be selected from those that meet the performance
criteria for submission to the authority having jurisdiction as
the proposed design. The proposed design is not necessarily
limited to fire protection systems and building features. It also
includes any component of the proposed design that is in-
stalled, established, or maintained for the purpose of life
safety, without which the proposed design could fail to achieve
specified performance criteria. Therefore, the proposed de-
sign often includes emergency procedures and organizational
structures that are needed to meet the performance criteria
specified for the proposed design.

A.4.1 The following are secondary benefits that could be met
in applying this code:

(1) Prevent pollution of the marine environment from fuels,
lubricants, cargo, and extinguishing agents
(2) Avoid obstruction of maritime commerce

A.5.1.1 Chapter 5 provides requirements for the evaluation
of a performance-based life safety design. The evaluation pro-
cess is summarized in Figure A.5.1.1.

Code Criteria. On the left side of Figure A.5.1.1 is input from
the Code. The fundamental requirements have been stated in
Section 4.1 and Section 4.2. Section 5.2 specifies the perfor-
mance criteria that are to be used to determine whether the
objectives have been met.

Input. At the top of Figure A.5.1.1 is the input necessary to
evaluate a life safety design. The design specifications are to
include certain retained prescriptive requirements, as speci-
fied in Section 5.3. All assumptions about the life safety design
and the response of the vessel and its occupants to a fire are to
be clearly stated as indicated in Section 5.4. Scenarios are used
to assess the adequacy of the design. Eight sets of initiating
events are specified for which the ensuing outcomes are to be
satisfactory.

Performance Assessment. Appropriate methods for assessing
performance are to be used per Section 5.6. Safety factors are
to be applied to account for uncertainties in the assessment, as
stated in Section 5.7. If the resulting predicted outcome of the
scenarios is bounded by the performance criteria, the objec-
tives have been met, and the life safety design is considered to
be in compliance with this Code. Although not part of this
Code, a design that fails to comply can be changed and reas-
sessed, as indicated on the right side of Figure A.5.1.1.

Documentation. The approval and acceptance of a life safety
design are dependent on the quality of the documentation of
the process. Section 5.8 specifies a minimum set of documen-
tation that is to accompany a submission.

\
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FIGUREA.5.1.1 Performance-Based Life Safety Code Compli-
ance Process.

The performance option of this Code establishes accept-
able levels of risk to occupants of vessels as addressed in Sec-
tion 1.1. While the performance option of this Code does con-
tain goals, objectives, and performance criteria necessary to
provide an acceptable level of risk to occupants, it does not
describe how to meet the goals, objectives, and performance
criteria. Design and engineering are needed to develop solu-
tions that meet the provisions of Chapter 5. The SFPE Engineer-
ing Guide to Performance-Based Five Protection Analysis and Design
of Buildings provides a framework for these assessments. Other
useful references include the Australian Fire Engineering Guide-
lines and the British Standard Firesafety Engineering in Buildings.

A.5.1.4 A third-party reviewer is a person or group of persons
chosen by the authority having jurisdiction to review proposed
performance-based designs. The SFPE Guidelines for Peer Review
in the Fire Protection Design Process provides a method for the
initiation, scope, conduct, and report of a peer review of a fire
protection engineering design.

A.5.1.6 For guidance on reviewing performance-based de-
signs, see the SFPE Enforcer’s Guide to Performance-Based Design
Review. Additional guidance on reviewing designs in which fire
risk assessment is used can be found in NFPA 551, Guide for the
Evaluation of Fire Risk Assessments.

A.5.1.7 Continued compliance with the goals and objectives of
the Code involves many factors. The vessel construction — in-
cluding openings, interior finish, and structural fire protection
— and the vessel and fire protection systems need to retain at
least the same level of performance as is provided for the original
design parameters. The use and occupancy should not change to
the degree that assumptions made about the occupant character-
istics, combustibility of furnishings, and existence of trained crew
are no longer valid. In addition, actions provided by other per-
sonnel, such as emergency responders, should not be diminished
below the documented assumed levels. Also, actions needed to
maintain reliability of systems at the anticipated level need to
meet the initial design criteria.
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A.5.2.2 One of the methods that follow can be used to avoid
exposing occupants to untenable conditions.

Method 1. The design team can set detailed performance
criteria that ensure that occupants are not incapacitated by
fire effects. The SFPE Engineering Guide to Performance-Based Fire
Protection Analysis and Design of Buildings describes a process of
establishing tenability limits.

The guide references D. A. Purser, “Toxicity Assessment of
Combustion Products,” Chapter 2/6, SFPE Handbook of Fire Pro-
tection Engineering, which describes a fractional effective dose
(FED) calculation approach, which is also contained in
NFPA 269, Standard Test Method for Developing Toxic Potency Data
for Use in Fire Hazard Modeling. FED addresses the effects of
carbon monoxide, hydrogen cyanide, carbon dioxide, hydro-
gen chloride, hydrogen bromide, and anoxia. It is possible to
use the test data, combined with laboratory experience, to es-
timate the FED value that leads to the survival of virtually all
people. This value is about 0.8.

There is a relationship between exposures leading to
death and those leading to incapacitation. Kaplan (Journal
of Fire Sciences) found that rodent susceptibility is similar to
that of humans and that for the narcotic gases, CO and
HCN, incapacitation is estimated to occur at one-third to
one-half of the lethal exposure. A set of very large statistical
studies on human lethality associated with carbon monox-
ide involving almost 5000 fatalities (Hirschler et al., “Car-
bon Monoxide and Human Lethality: Fire and Non-Fire
Studies”) showed that the vast majority of fire deaths are
attributable to carbon monoxide poisoning, which results
in lethality at levels as low as 25 percent carboxyhemoglo-
bin (much lower than previously believed) without requir-
ing the effect of additional toxicants. This work was also
confirmed by Gann (Fire and Materials), who also found that
carbon monoxide dominates the lethality of fire smoke,
since most fire deaths occur remote from the fire room, in
fires that have proceeded past flashover. Thus, if an FED
value of 0.8 were used for a nonlethal exposure, an FED of
0.3 would be reasonable for a nonincapacitating exposure.

If the authority having jurisdiction or the design profes-
sional is concerned with potential toxic fire effects, other than
those addressed by the FED procedure as documented, the
calculation procedure can be expanded by adding additional
terms to the FED equation, with each term expressed as a
ratio. The numerator of the ratio is the cumulative exposure
to that fire effect, measured as an integral of the product of
instantaneous exposure (concentration for toxic products)
and time. The denominator of the ratio is the quantity of cu-
mulative exposure for which FED equals the chosen threshold
value (that is, 0.8 or 0.3) based on that fire effect alone. A
complete analysis of tenability requires consideration of ten-
ability criteria for thermal effects (convected heat and radi-
ated heat) and smoke obscuration, as well as those for smoke
toxicity, and an example of the application of such criteria is
shown in ASTM E 2280, Standard Guide for Fire Hazard Assess-
ment of the Lffect of Upholstered Seating Furniture Within Patient
Rooms of Health Care Facilities.

For vessels where an unusually large fraction of the occu-
pants are especially vulnerable, the calculation procedure for
the smoke toxicity incapacitating criterion should be modified
to use FED values lower than 0.8 or 0.3.

Method 2. For each design fire scenario and the design
specifications, conditions, and assumptions, the design team
can demonstrate that each room or area will be fully evacuated
before the smoke and toxic gas layer in that room descends to

a level lower than 6 ft (1830 mm) above the floor. The timing
of such an evacuation means that no occupant is exposed to
fire effects. Such an evacuation requires calculation of the lo-
cations, movement, and behavior of occupants, because fire
effects and occupants are separated by moving the occupants.
Alevel of 60 in. (1525 mm) is often used in calculations, but, at
that level, a large fraction of the population would not be able
to stand, walk, or run normally and still avoid inhalation of
toxic gases. They would have to bend over or otherwise move
their heads closer to the floor level.

Method 3. For each design fire scenario and the design
specifications and assumptions, the design team can demon-
strate that the smoke and toxic gas layer will not descend to a
level lower than 6 ft (1830 mm) above the floor in any occu-
pied room. The advantage of this procedure is that it conser-
vatively ensures that no occupant is exposed to fire effects,
regardless of where occupants are located or where they move.
This eliminates the need for calculations regarding occu-
pants, including those for their behavior, movement locations,
pre-fire characteristics, and reactions to fire effects. This pro-
cedure is even more conservative and simpler than the proce-
dure in Method 2, because it does not allow fire effects in
occupied rooms to develop to a point where people could be
affected at any time during the fire.

Method 4. For each design fire scenario and the design
specifications and assumptions, the design team can demon-
strate that no fire effects will reach any occupied room. The
advantage of this procedure is that it eliminates the need for
calculations regarding occupants, including those for their be-
havior, movement, locations, pre-fire characteristics, and reac-
tions to fire effects. A further advantage is that it also elimi-
nates the need for some of the modeling of fire effects,
because it is not necessary to model the filling of rooms, only
the spread of fire effects to those rooms. This procedure is
even more conservative and simpler than the procedures in
Methods 2 and 3, because it does not allow any fire effects in
occupied rooms.

A.5.3.1 This requirement applies both to systems and fea-
tures required by this Code that reference applicable stan-
dards and to any additional systems or features included in the
design at the discretion of the design team. The referenced
standards are hereby expected to state maintenance, testing,
and other requirements needed to provide positive assurance
of an acceptable level of reliability. The referenced standards
themselves might be prescriptive- or performance-based.

A.5.4.1 The design specifications and other conditions form
the input to evaluation of proposed designs (see Section 5.0).
Where a specification or condition is not known, a reasonable
estimation is permitted. However, the design team must take
steps to ensure that the estimation is valid during the life of the
vessel. Any estimations need to be documented. (See Section 5.8.)

A.5.4.4 Systems addressed by this requirement include auto-
matic fire suppression systems and fire alarm systems. Perfor-
mance issues that need to be documented might include re-
sponse time indexes, discharge densities, and distribution
patterns. Calculations should not include an unlimited supply
of extinguishing agent if only a limited supply will be provided
in the actual vessel.

A.5.4.5.1 Examples of design features that might be incorpo-
rated to modify expected occupant characteristics include
training, use of staff to assist with notification and movement,
or type of notification appliance used.

(3]
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A.5.4.5.2 The four basic characteristics — sensibility, reactiv-
ity, mobility, and susceptibility — make up a minimum, ex-
haustive set of mutually exclusive performance characteristics
of people onboard vessels that can affect a fire safety system’s
ability to meet life safety objectives. The characteristics are
briefly described as follows:

(1) Sensibility to physical cues, which is the ability to sense the
sounding of an alarm and can also include discernment
and discrimination of visual and olfactory cues in addition
to auditory emanations from the fire itself

(2) Reactivity, which is the ability to interpret cues correctly
and take appropriate action and can be a function of cog-
nitive capacity, speed of instinctive reaction, or group dy-
namics. There might be a need to consider reliability or
likelihood of a wrong decision, as in situations where fa-
miliarity with the vessel influences wayfinding

(3) Mobility (speed of movement), which is determined by
individual capabilities, as well as crowding phenomena,
such as arching at doorways and vessel movements

(4) Susceptibility to products of combustion, which includes
metabolism, lung capacity, pulmonary disease, allergies,
or other physical limitations that affect survivability in a
fire environment

In application, as with the use of computer evacuation
models, assumptions can address a larger number of factors
that are components of the basic performance characteristics,
including the following:

(1) Alertness — awake or asleep, can depend on time of day

(2) Responsiveness — ability to sense cues and react

(3) Commitment — degree to which occupant is committed
to an activity underway before the alarm

(4) Focal point — point at which an occupant’s attention is
focused; for example, to front of classroom, stage, or
server in business environment

(5) Physical and mental capabilities — can affect ability to
sense, respond, and react to cues; might be related to age
or disability

(6) Role — can determine whether occupant will lead or fol-
low others

(7) Familiarity — can depend on time spent on vessels or
participation in emergency training

(8) Social affiliation — extent to which an occupant will act
and react as an individual or as a member of a group

(9) Condition over the course of the fire — effects, both
physiological and psychological, of the fire and its com-
bustion products on each occupant

For a more detailed explanation of occupant characteris-
tics, see the SFPE Engineering Guide to Human Behavior in Fire.
Occupant characteristics that are discussed in the guide in-
clude the following:

(1) Population numbers and density
(2) Alone or with others
(3) Familiarity with the vessel
(4) Distribution and activities
(5) Alertness
(6) Physical and cognitive ability
(7) Social affiliation
(8) Role and responsibility
(9) Location

(10) Commitment

(11) Focal point

(12) Occupant condition

(3
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(13) Gender
(14) Culture
(15) Age

A.5.4.5.4 The number of people expected to be contained in
a room or area should be based on the occupant load factor
specified in 10.1.4.1 or other approved sources.

A.5.4.5.5 For example, crew characteristics such as number,
location, and frequency of training should be considered.

A.5.4.7 Design proposals need to state explicitly any design
specifications or estimations regarding vessel fire safety plans,
inspection programs, or other ongoing programs whose per-
formance is necessary for the vessel, when occupied and op-
erational, to meet the stated goals and objectives. Programs of
interest include any maintenance, training, labeling, or certi-
fication programs required to ensure operational status or re-
liability in systems or features.

A.5.4.9 The design elements required to be excluded by 5.4.9
include those regarding the interrelations among the perfor-
mance of vessel elements and systems, occupant behavior, or
emergency response actions that conflict with each other. For
each fire scenario, care needs to be taken to ensure that con-
flicts in actions do not occur. Typical conflicts could include
the following:

(1) Assuming a fire door will remain closed during the fire to
contain smoke while this same door is used by occupants
during egress from the area

(2) Assuming fire boats will arrive immediately from a distant
location to provide water to international shore connec-
tions and similar situations

For example, an assumption that compartmentation block-
ing the passage of fire and smoke will be maintained at the
door to a stairwell cannot be paired with an assumption that
evacuation through that door will extend over many minutes.

A.5.4.10 The provisions required by 5.4.10 to be documented
include those that are in excess of basic requirements covered
by referenced codes and standards, typical design require-
ments, and operating procedures. It includes provisions such
as the following:

(1) More frequent periodic testing and maintenance to in-
crease the reliability of fire protection systems

(2) Redundant systems to increase reliability

(3) On-site guard service to enhance detection of fires and
aid in fire response procedures

(4) Staff training

(5) Awvailability and performance of emergency response
personnel

(6) Other factors

A.5.5 Design fire scenarios define the challenge a vessel is
expected to withstand. Design fire scenarios capture and limit
value judgments on the type and severity of the fire challenge
to which a proposed fire safety system needs to respond. The
system includes any and all aspects of the proposed design that
are intended to mitigate the effects of a fire, such as egress
system, automatic detection and suppression, barriers, crew
training, and placement of manual extinguishers.

Design fire scenarios come from two sources: those that are
specified in 5.5.3.1 through 5.5.3.8, and those that are devel-
oped by the design team based on the unique characteristics
of the vessel as required by 5.5.2. In most, if not all, cases, more
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than one design fire scenario will be developed to meet the
requirements of 5.5.2.

Once the set of design fire scenarios is established, both
those specified by 5.5.3.1 through 5.5.3.8 and those that are
developed as required by 5.5.2, they need to be quantified into
a format that can be used for the evaluation of proposed de-
signs. The SFPE Engineering Guide to Performance-Based Fire Pro-
tection Analysis and Design of Buildings outlines a process and
identifies tools and references that can be used at each step of
this process.

A.5.5.2 The protection systems and features used to meet the
challenge of the design fire scenario should be typical of and
consistent with those used for other similar areas of the vessel.
They should not be designed to be more effective in the area
addressed than in similar areas not included and that are,
therefore, not explicitly evaluated.

A.5.5.3 It is desirable to consider a wide variety of different
fire scenarios to evaluate the complete life safety capabilities
of the vessel. Fire scenarios should not be limited to a single or
a couple of worst-case fire scenarios.

The descriptive terms used to indicate the rate of fire
growth for the scenarios are intended to be generic. Use of
tsquared fires is not required for any scenario.

A.5.5.3.1 An example of Design Fire Scenario 1 for an accom-
modation occupancy involves a passenger cabin with two beds,
with a fire initially involving one bed and the door to the cor-
ridor open. This is a cursory example in that much of the
explicitly required information indicated in 5.5.3.1 can be de-
termined from the information provided in the example.
Note that it is usually necessary to consider more than one
scenario to capture the features and conditions typical of an
occupancy.

A.5.5.3.2 Design Fire Scenario 2 examples include a fire in-
volving ignition of 100-proof alcohol for a restaurant dessert
flambé station near the main means of egress from the restau-
rant that extends to other fuel configurations to cause an ul-
trafast fire. The means of egress chosen is the doorway with
the largest egress capacity among doorways normally used in
the ordinary operation of the restaurant. The baseline occu-
pant characteristics for the property are assumed. At ignition,
doors are assumed to be open throughout the vessel.

A.5.5.3.3 An example of Design Fire Scenario 3 is a fire in a
storage locker adjacent to the largest public space on the ves-
sel. The contents of the room of fire origin are specified to
provide the largest fuel load and the most rapid growth in fire
severity consistent with the normal use of the locker. The ad-
jacent public space is assumed to be filled to capacity with
occupants. Occupants are assumed to be somewhat impaired
in whatever form is most consistent with the intended use of
the vessel. At ignition, doors from both rooms are assumed to
be open. Depending on the design, doorways connect the two
rooms or they connect via a common hallway or corridor.

A.5.5.3.4 An example of Design Fire Scenario 4 is a fire origi-
nating in a concealed bulkhead or ceiling space adjacent to a
large, occupied public space. Ignition involves concealed com-
bustibles, including wire or cable insulation. The adjacent
public space is assumed to be occupied to capacity. The base-
line occupant characteristics for the property are assumed. At
ignition, doors are assumed to be open throughout the vessel.

A.5.5.3.5 An example of Design Fire Scenario 5 is a cigarette
fire in a trash can. The trash can is close enough to room

contents to ignite more substantial fuel sources but is not close
enough to any occupant to create an intimate-with-ignition
situation. If the intended use of the vessel involves the poten-
tial for some occupants to be incapable of movement at any
time, the room of origin is chosen as the type of room likely to
have such occupants, filled to capacity with occupants in that
condition. If the intended use of the property does not involve
the potential for some occupants to be incapable of move-
ment, the room of origin is chosen to be a public space char-
acteristic of the use of the vessel, and the trash can is placed so
that it is shielded by furniture from suppression systems. At
ignition, doors are assumed to be open throughout the vessel.

A.5.5.3.6 An example of Design Fire Scenario 6 is a fire origi-
nating in the largest fuel load of combustibles possible in nor-
mal operation in the largest public space, the main galley, or
machinery space. The configuration, type, and geometry of
the combustibles are chosen so as to produce the most rapid
and severe fire growth or smoke generation consistent with
normal operations. The baseline occupant characteristics for
the property are assumed. Atignition, doors are assumed to be
closed throughout the vessel.

A.5.5.3.7 An example of Design Fire Scenario 7 is an expo-
sure fire. The initiating fire is the closest and most severe fire
possible consistent with the placement and type of adjacent
vessels and shoreside properties. The baseline occupant char-
acteristics for the property are assumed.

This category includes wildlands fires, urban interface fires,
and exterior wood shingle problems, where applicable.

A.5.5.3.8 Design Fire Scenario 8 addresses a set of conditions
with a typical fire originating in the vessel with any one passive
or active fire protection system or feature being ineffective.
Examples include unprotected openings between decks or be-
tween A-class bulkheads, failure of rated fire doors to close
automatically, shutoff of sprinkler system water supply, nonop-
erative fire alarm system, inoperable smoke management sys-
tem, or automatic smoke dampers blocked open. This sce-
nario should represent a reasonable challenge to the other
vessel features provided by the design and presumed to be
available.

The concept of a fire originating in ordinary combustibles
is intentionally selected for this scenario. This fire, although
presenting a realistic challenge to the vessel and the associated
systems, does not represent the worst-case scenario or the
most challenging fire. Examples include the following:

(1) Fire originating in ordinary combustibles in an accommo-
dation area under the following conditions:

(a) Crew is assumed not to close any doors upon detection
of fire.

(b) The baseline occupant characteristics are assumed,
and the rooms off the corridor are assumed to be
filled to capacity.

(c) At ignition, doors to rooms are not equipped with
self-closing devices and are assumed to be open
throughout the smoke compartment.

(2) Fire originating in ordinary combustibles in a large public
space under the following conditions:

(a) The automatic sprinklers are assumed to be out of
operation.

(b) The baseline occupant characteristics are assumed, and
the room of origin is assumed to be filled to capacity.

(c) Atignition, doors are assumed to be closed through-
out the vessel.

(3]
2008 Edition Neer



301-66

SAFETY TO LIFE FROM FIRE ON MERCHANT VESSELS

(3) Fire originating in ordinary combustibles in an unoccu-
pied storage room adjacent to a large public space under
the following conditions:

(a) The automatic detection systems are assumed to be
out of operation.

(b) The baseline occupant characteristics are assumed,
the room of origin is assumed to be unoccupied, and
the public space is assumed to be filled to capacity.

(c) Atignition, doors are assumed to be closed through-
out the vessel.

A.5.5.3.8(3) The exemption is applied to each active or pas-
sive fire protection system individually and requires two differ-
ent types of information to be developed by analysis and ap-
proved by the authority having jurisdiction. System reliability
is to be analyzed and accepted. Design performance in the
absence of the system is also to be analyzed and accepted, but
acceptable performance does not require fully meeting the
stated goals and objectives. It might not be possible to meet
fully the goals and objectives if a key system is unavailable, and
yet no system is totally reliable. The authority having jurisdic-
tion will determine which level of performance, possibly short
of the stated goals and objectives, is acceptable, given the very
low probability (i.e., the system’s unreliability probability) that
the system will not be available.

A.5.6 The SFPE Engineering Guide to Performance-Based Fire Pro-
tection Analysis and Design of Buildings outlines a process for
evaluating whether trial designs meet the performance crite-
ria during the design fire scenarios. Additional information
on reviewing the evaluation of a performance-based design
can be found in the SFPE Enforcer’s Guide to Performance-Based
Design Review.

The procedures described in Sections 5.2 and 5.4 identify
required design fire scenarios among the design fire scenarios
within which a proposed fire safety design is required to per-
form and the associated untenable conditions that are to be
avoided in order to maintain life safety. Section 5.6 discusses
methods that form the link from the scenarios and criteria to
the goals and objectives.

Assessment methods are used to demonstrate that the pro-
posed design will achieve the stated goals and objectives, by
providing information indicating that the performance crite-
ria of Section 5.2 can be adequately met. Assessment methods
are permitted to be either tests or modeling.

Tests. Test results can be directly used to assess a fire safety
design when they accurately represent the scenarios devel-
oped by using Section 5.4 and provide output data matching
the performance criteria in Section 5.2. Because the perfor-
mance criteria for this Code are stated in terms of human
exposure to lethal fire effects, no test will suffice. However,
tests will be needed to produce data for use in models and
other calculation methods.

Standardized Tests. Standardized tests are conducted on vari-
ous systems and components to determine whether they meet
some predetermined, typically prescriptive criteria. Results
are given on a pass/fail basis — the test specimen either does
or does not meet the pre-established criteria. The actual per-
formance of the test specimen is not usually recorded.

Scale. Tests can be either small, intermediate, or full scale.
Small-scale tests are used to test activation of detection and sup-
pression devices and the flammability and toxicity of materials.
Usually, the item to be tested is placed within the testing device or
apparatus. Intermediate-scale tests can be used to determine the
adequacy of system components — for example, doors and win-
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dows — as opposed to entire systems. The difference between
small- and intermediate-scale tests is usually one of definition
provided by those conducting the test. Full-scale tests are typically
used to test structural components or entire systems. The differ-
ence between intermediate- and large-scale tests is also subject to
the definition of those performing the test. Fullscale tests are
intended to most closely depict performance of the test subject as
installed in the field; that is, full-scale tests most closely represent
real-world performance.

Full-scale evacuations can provide information on how the
evacuation of a vessel is likely to occur for an existing vessel
with a given population without subjecting occupants to the
real physical or psychological effects of a fire.

Data Uses. The data obtained from standardized tests have
three uses for verification purposes. First, the test results can
be used instead of a model. This use is typically the role of
full-scale test results. Second, the test results can be used as a
basis for validating the model. The model predictions match
well with the test results. Therefore, the model can be used in
situations similar to the test scenario. Third, the test results
can be used as input to models. This is typically the use of
small-scale tests, specifically flammability tests.

Start-Up Test. Start-up test results can be used to demon-
strate that the fire safety system performs as designed. The
system design might be based on modeling. If the start-up test
indicates a deficiency, the system needs to be adjusted and
retested until it can be demonstrated that the design can meet
the performance criteria. Typically, start-up tests apply only to
the installation to which they are designed.

Experimental Data. Experimental data from nonstandard-
ized tests can be used when the specified scenario and the
experimental setup are similar. Typically, experimental data
are applicable to a greater variety of scenarios than are stan-
dardized test results.

Human and Organizational Performance Tests. Certain tests de-
termine whether inputs used to determine human perfor-
mance criteria remain valid during the occupancy of a vessel.
Tests of human and organizational performance might in-
clude any of the following:

(1) Measuring evacuation times during fire drills

(2) Querying emergency response team members to determine
whether they know required procedures

(3) Conducting field tests to ensure that emergency response
team members can execute tasks within predetermined
time and accuracy limits

Design proposals should include descriptions of any tests
needed to determine whether stated goals, objectives, and per-
formance criteria are being met.

Modeling. Models can be used to predict the performance
criteria for a given scenario. Because of the limitations on us-
ing only tests for this purpose, models are expected to be used
in most, if not all, performance-based design assessments.

The effects of fire and its toxic products on the occupants
can be modeled, as can the movement and behavior of occu-
pants during the fire. The term evacuation model is used to
describe models that predict the location and movements of
occupants, and the term tenability model is used to describe
models that predict the effects on occupants of specified levels
of exposure to fire effects.

Types of Fire Models. Fire models are used to predict fire-

related performance criteria. Fire models can be either proba-
bilistic or deterministic. Several types of deterministic models
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are available: computational fluid dynamics (CFD) or field
models, zone models, purpose-built models, and hand calcu-
lations. Probabilistic fire models are also available but are less
likely to be used for this purpose.

Probabilistic fire models use the probabilities as well as the
severity of various events as the basis of evaluation. Some proba-
bilistic models incorporate deterministic models but are not re-
quired to do so. Probabilistic models attempt to predict the like-
lihood or probability that events or severity associated with an
unwanted fire will occur, or they predict the “expected loss,”
which can be thought of as the probability-weighted average se-
verity across all possible scenarios. Probabilistic models can be
manifested as fault or event trees or other system models that use
frequency or probability data as input. These models tend to be
manifested as computer software, but are not required to do so.
Furthermore, the discussion that follows under “Sources of Mod-
els” can also be applied to probabilistic models, although it con-
centrates on deterministic models.

CFD models can provide more accurate predictions than
other deterministic models, because they divide a given space
into many smaller volumes. However, since they are still mod-
els, they are not absolute in their depiction of reality. In addi-
tion, they are much more expensive to use, because they are
computationally intensive. Because of their expense, complex-
ity, and intensive computational needs, CFD models require
much greater scrutiny than do zone models.

It is much easier to assess the sensitivity of different param-
eters with zone models, because they generally run much
faster and the outputis much easier to interpret. Prediction of
fire growth and spread has a large number of variables associ-
ated with it.

Purpose-built models (also known as stand-alone models)
are similar to zone models in their ease of use. However,
purpose-built models do not provide a comprehensive model.
Instead, they predict the value of one variable of interest. For
example, such a model can predict the conditions of a ceiling
jet at a specified location under a ceiling, but a zone model
would “transport” those conditions throughout the enclosure.

Purpose-built models might or might not be manifested as
computer software. Models that are not in the form of software
are referred to as hand calculations. Purpose-built models are,
therefore, simple enough that the data management capabilities
of a computer are not necessary. Many of the calculations are
found in the SFPE Handbook of Fire Protection I'ngineering.

Types of Evacuation Models. Three categories of evacuation
models can be considered: single-parameter estimation meth-
ods, movement models, and behavioral simulation models.

Single-parameter estimations are generally used for simple
estimates of movement time. They are usually based on equa-
tions derived from observations of movement in nonemer-
gency situations. They can be hand calculations or simple
computer models. Examples include calculation methods for
flow times based on widths of exit paths and travel times based
on travel distances. Sources for these methods include the
SFPE Handbook of Fire Protection Engineering and the NFPA Fire
Protection Handbook.

Movement models generally handle large numbers of people
in a network flow similar to water in pipes or ball bearings in
chutes. They tend to optimize occupant behavior, resulting in
predicted evacuation times that can be unrealistic and far from
conservative. However, they can be useful in an overall assess-
ment of a design, especially in early evaluation stages where an
unacceptable result with this sort of model indicates that the de-
sign has failed to achieve the life safety objectives.

Behavioral simulation models take into consideration more
of the variables related to occupant movement and behavior. Oc-
cupants are treated as individuals and can have characteristics
assigned to them uniquely, allowing a more realistic simulation of
the design under consideration. However, given the limited avail-
ability of data for the development of these models, for their
verification by their authors, or for input when using them, their
predictive reliability is questionable.

Tenability Models. In general, tenability models will be
needed only to automate calculations for the time-of-exposure
effect equations referenced in A.5.2.2.

Other Models. Models can be used to describe combustion
(as noted, most fire models only characterize fire effects), au-
tomatic system performance, and other elements of the calcu-
lation. There are few models in common use for these pur-
poses, so they are not further described here.

Sources of Models. Compendia of computer fire models are
found in the SFPE Computer Software Directory and in “An Updated
International Survey of Computer Models for Fire and Smoke,”
in the jJournal of Fire Protection Engineering, 13 (2). Within these
references are models that were developed by the Building and
Fire Research Laboratory of the National Institute of Standards
and Technology, which can be downloaded from the Internet at
http://www.bfrl.nist.gov/864/fmabs.html. Evacuation models in
all three categories are discussed in the SFPE Handbook of Fire
Protection Engineering and the NFPA Fire Protection Handbook.

Validation. Models undergo limited validation. Most can be
considered demonstrated only for the experimental results
they were based on or the limited set of scenarios to which the
model developers compared the model’s output, or a combi-
nation of both.

The Society of Fire Protection Engineers has a task group that
independently evaluates computer models. In January 1998, they
finished their first evaluation and had chosen a second model for
evaluation. Until more models can be independently evaluated,
the model user has to rely on the available documentation and
previous experience for guidance regarding the appropriate use
of a given model.

The design professional should present the proposal, and
the authority having jurisdiction, when deciding whether to
approve a proposal, should consider the strength of the evi-
dence presented for the validity, accuracy, relevance, and pre-
cision of the proposed methods. An element in establishing
the strength of scientific evidence is the extent of external
review and acceptance of the evidence by peers of the authors
of that evidence.

Models have limitations; most are not user friendly, and
experienced users are able to construct more reasonable mod-
els and better interpret output than are novices. For these
reasons, the third-party review and equivalency sections are
provided. The intent is not to discourage the use of models,
only to indicate that they should be used with caution by those
who are well versed in their nuances.

Input Data. The first step in using a model is to develop the
input data. The heat release rate curve specified by the user is
the driving force of a fire effects model. If this curve is incor-
rectly defined, the subsequent results are not usable. In addi-
tion to the smoldering and growth phases that will be specified
as part of the scenario definition, two additional phases are
needed to complete the input heat release rate curve — steady
burning and burnout.

Steady burning is characterized by its duration, which is a
function of the total amount of fuel available to be burned. In
determining the duration of this phase, the designer needs to
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consider how much fuel has been assumed to be consumed in
the smoldering and growth phases and how much is assumed
to be consumed in the burnout phase that follows. Depending
on the assumptions made regarding the amount of fuel con-
sumed during burnout, the time at which this phase starts is
likely to be easy to determine.

The preceding discussion assumes that the burning objects
are solid (e.g., tables and chairs). If liquid or gaseous fuels are
involved, the shape of the curve will be different. For example,
smoldering is not relevant for burning liquids or gases, and
the growth period is very short, typically measured in seconds.
Peak heat release rate can depend primarily on the rate of
release, on the leak rate (gases and liquid sprays), or on the
extent of spill (pooled liquids). The steady burning phase is
once again dependent on the amount of fuel available to
burn. Like the growth phase, the burnout phase is typically
short (e.g., closing a valve), although it is conceivable that
longer times might be appropriate, depending on the extin-
guishment scenario.

Material properties are usually needed for all fuel items,
both initial and secondary, and for the enclosure surfaces of
involved rooms or spaces.

For all fires of consequence, it is reasonable to assume that
the fire receives adequate ventilation. If there is insufficient
oxygen, the fire will not be sustained. An overabundance of
oxygen is only a concern in special cases (e.g., hermetically
sealed spaces) when a fire might not occur due to dilution of
the fuel (i.e., a flammable mixture is not produced). There-
fore, given that the scenarios of interest will occur in nonher-
metically sealed enclosures, it is reasonable to assume that ad-
equate ventilation is available and that, if a fire starts, it will
continue to burn until it either runs out of fuel or is extin-
guished by other means. The only variable that might need to
be assumed is the total vent width.

Maximum fire extent is affected by two geometric aspects:
burning object proximity to walls and overall enclosure di-
mensions.

The room dimensions affect the time required for a room
to flashover. For a given amount and type of fuel, under the
same ventilation conditions, a small room will flash over be-
fore a large room. In a large room with a small amount of fuel,
a fire will behave as if it is burning outside — that is, adequate
oxygen for burning and no concentration of heat exist. If the
fuel package is unchanged but the dimensions of the room are
decreased, the room will begin to have an affect on the fire,
assuming adequate ventilation. The presence of the relatively
smaller enclosure results in the buildup of a hot layer of
smoke and other products of combustion under the ceiling.
This buildup, in turn, feeds more heat back to the seat of the
fire, which results in an increase in the pyrolysis rate of the fuel
and, thus, increases the amount of heat energy released by the
fire. The room enclosure surfaces themselves also contribute
to this radiation feedback effect.

Probabilistic data are expressed as either a frequency (units
of inverse time) or a probability (unitless, but applicable to a
stated period of time). An example of the former is the ex-
pected number of failures per year and the range of the latter
is between zero and one, inclusive. Probabilities can be either
objective or subjective. Subjective probabilities express a de-
gree of belief that an event will occur. Objective probabilities
are based on historical data and can be expressed as a reliabil-
ity of an item, such as a component or a system.

A.5.6.3.3 Procedures used to develop required input data
need to preserve the intended conservatism of all scenarios
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and assumptions. Conservatism is only one means to address
the uncertainty inherent in calculations and does not elimi-
nate the need to consider safety factors, sensitivity analysis,
and other methods of dealing with uncertainty. The SFPE En-
gineering Guide to Performance-Based Fire Protection Analysis and
Design of Buildings outlines a process for identifying and treat-
ing uncertainty.

A.5.6.4 An assessment method translates input data, which
might include test specifications, parameters, or variables for
modeling, or other data, into output data, which are mea-
sured against the performance criteria. Computer fire models
should be evaluated for their predictive capability in accor-
dance with ASTM E 1355, Standard Guide for Evaluating the Pre-
dictive Capability of Fire Models.

A.5.7 The assessment of precision required in 5.8.2 will re-
quire a sensitivity and uncertainty analysis, which can be trans-
lated into safety factors.

Sensitivity Analysis. The first run a model user makes should
be labeled as the base case, using the nominal values of the
various input parameters. However, the model user should
not rely on a single run as the basis for any performance-based
fire safety system design. Ideally, each variable or parameter
that the model user made to develop the nominal input data
should have multiple runs associated with it, as should combi-
nations of key variables and parameters. Thus, a sensitivity
analysis should be conducted that provides the model user
with data that indicate how the effects of a real fire might vary
and how the response of the proposed fire safety design might
also vary.

The interpretation of a model’s predictions can be a diffi-
cult exercise if the model user does not have knowledge of fire
dynamics or human behavior.

Reasonableness Check. The model user should first try to de-
termine whether the predictions actually make sense; that is,
whether they do not upset intuition or preconceived expecta-
tions. Most likely, if the results do not pass this test, an input
error has been committed.

Sometimes the predictions appear to be reasonable but
are, in fact, incorrect. For example, a model can predict
higher temperatures farther from the fire than closer to it.
The values themselves might be reasonable, for example, they
are not hotter than the fire, but they do not “flow” down the
energy as expected.

A margin of safety can be developed using the results of the
sensitivity analysis in conjunction with the performance crite-
ria to provide the possible range of time during which a con-
dition is estimated to occur.

Safety factors and margin of safety are two concepts used to
quantify the amount of uncertainty in engineering analyses.
Safety factors are used to provide a margin of safety and repre-
sent, or address, the gap in knowledge between the theoreti-
cally perfect model — reality — and the engineering models
that can only partially represent reality.

Safety factors can be applied either to the predicted level of
a physical condition or to the time at which the condition is
predicted to occur. Thus, a physical or a temporal safety factor,
or both, can be applied to any predicted condition. A pre-
dicted condition (i.e., a parameter’s value) and the time at
which it occurs are best represented as distributions. Ideally, a
computer fire model predicts the expected or nominal value
of the distribution. Safety factors are intended to represent
the spread of the distributions.



ANNEX A

301-69

Given the uncertainty associated with data acquisition and
reduction, and the limitations of computer modeling, any
condition predicted by a computer model can be thought of
as an expected or nominal value within a broader range. For
example, an upper layer temperature of 600°C (1112°F) is
predicted at a given time. If the modeled scenario is then
tested (i.e., full-scale experiment based on the computer mod-
el’s input data), the actual temperature at that given time
could be 640°C or 585°C (1185°F or 1085°F). Therefore, the
temperature should be reported as 600°C + 40°C/-15°C
(1112°F + 75°F/-25°F) or a range of 585°C to 640°C (1085°F
to 1185°F).

Ideally, predictions are reported as a nominal value, a per-
centage, or an absolute value. As an example, an upper layer
temperature prediction could be reported as “600°C (1112°F),
30°C (55°F)” or “600°C (1112°F), 5 percent.” In this case, the
physical safety factor is 0.05 (i.e., the amount by which the nomi-
nal value should be degraded and enhanced). Given the state-of-
the-art of computer fire modeling, this is a very low safety factor.
Physical safety factors tend to be on the order of tens of percent.
Assafety factor of 50 percent is not unheard of.

Part of the problem in establishing safety factors is that it is
difficult to state the percentage or range that is appropriate.
These values can be obtained when the computer model pre-
dictions are compared to test data. However, using computer
fire models in a design mode does not facilitate this compari-
son, due to the following:

(1) The room being analyzed has not been built yet.
(2) Testscenarios do not necessarily depict the intended design.

A sensitivity analysis should be performed, based on the
assumptions that affect the condition of interest. A base case
that uses all nominal values for input parameters should be
developed. The input parameters should be varied over rea-
sonable ranges, and the variation in predicted output should
be noted. This output variation can then become the basis for
physical safety factors.

The temporal safety factor addresses the issue of when a con-
dition is predicted and is a function of the rate at which processes
are expected to occur. If a condition is predicted to occur 2 min-
utes after the start of the fire, this prediction can be used as a
nominal value. A process similar to that already described for
physical safety factors can also be employed to develop temporal
safety factors. In such a case, however, the rates (e.g., of heat
release and toxic product generation) will be varied instead of
the absolute values (e.g., material properties).

The margin of safety can be thought of as a reflection of
societal values and can be imposed by the authority having
jurisdiction for that purpose. Because the time for which a
condition is predicted will most likely be the focus of the au-
thority having jurisdiction (e.g., the model predicts that occu-
pants will have 5 minutes to safely evacuate), the margin of
safety will be characterized by temporal aspects and tacitly ap-
plied to the physical margin of safety.

Escaping the harmful effects of fire (or mitigating them) is,
effectively, a race against time. When assessing fire safety sys-
tem designs based on computer model predictions, the choice
of an acceptable time is important. When an authority having
jurisdiction is faced with the predicted time of untenability, a
decision needs to be made regarding whether sufficient time
is available to ensure the safety of the occupants. The authority
having jurisdiction is assessing the margin of safety. Is there
sufficient time to get everyone out safely? If the authority hav-
ing jurisdiction feels that the predicted egress time is too close

to the time of untenability, the authority having jurisdiction
can impose an additional period of time that the designer will
have to incorporate into the system design. In other words, the
authority having jurisdiction can impose a greater margin of
safety than that originally proposed by the designer.

A.5.8.1 The SFPE Engineering Guide to Performance-Based IFire
Protection Analysis and Design of Buildings describes the docu-
mentation that should be provided for a performance-based
design.

Proper documentation of a performance-based design is
critical to design acceptance and construction. Proper docu-
mentation will also ensure that all parties involved understand
the factors necessary for the implementation, maintenance,
and continuity of the fire protection design. If attention to
details is maintained in the documentation, there should be
little dispute during approval, construction, start-up, and use.

Poor documentation could result in rejection of an other-
wise good design, poor implementation of the design, inad-
equate system maintenance and reliability, and an incomplete
record for future changes or for testing the design forensi-
cally.

A.5.8.2 The sources, methodologies, and data used in
performance-based designs should be based on technical
references that are widely accepted and used by the appro-
priate professions and professional groups. This acceptance
is often based on documents that are developed, reviewed,
and validated under one of the following processes:

(1) Standards developed under an open consensus process
conducted by recognized professional societies, codes or
standards organizations, or governmental bodies

(2) Technical references that are subject to a peer review pro-
cess and published in widely recognized peer-reviewed
journals, conference reports, or other publications

(3) Resource publications that are widely recognized techni-
cal sources of information, such as the SIFPE Handbook of
Fire Protection Engineering

The following factors are helpful in determining the ac-
ceptability of the individual method or source:

(1) Extent of general acceptance in the relevant professional
community, including peer-reviewed publication, wide-
spread citation in the technical literature, and adoption
by or within a consensus document

(2) Extent of documentation of the method, including the
analytical method itself, assumptions, scope, limitations,
data sources, and data reduction methods

(3) Extent of validation and analysis of uncertainties, includ-
ing comparison of the overall method with experimental
data to estimate error rates, as well as analysis of the un-
certainties of input data, uncertainties and limitations in
the analytical method, and uncertainties in the associated
performance criteria

(4) Extent to which the method is based on sound scientific
principles

(5) Extent to which the proposed application is within the
stated scope and limitations of the supporting informa-
tion, including the range of applicability for which there
is documented validation, and considering factors such as
spatial dimensions, occupant characteristics, and ambient
conditions, which can limit valid applications
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In many cases, a method will be built from, and will in-
clude, numerous component analyses. Such component
analyses should be evaluated using the same acceptability
factors that are applied to the overall method, as outlined
in items (1) through (5).

Amethod to address a specific fire safety issue, within docu-
mented limitations or validation regimes, might not exist. In
such a case, sources and calculation methods can be used out-
side of their limitations, provided that the design team recog-
nizes the limitations and addresses the resulting implications.

The technical references and methodologies to be used in
a performance-based design should be closely evaluated by
the design team and the authority having jurisdiction, and
possibly by a third-party reviewer. The strength of the techni-
cal justification should be judged using criteria in items (1)
through (5). This justification can be strengthened by the
presence of data obtained from fire testing.

A.5.8.11 Documentation for modeling should conform to
ASTM E 1472, Standard Guide for Documenting Computer Software
Jor Fire Models, although most, if not all, models were originally
developed before this standard was promulgated. Information
regarding the use of the model DETACT-QS can be found in
the SFPE Engineering Guide — Fvaluation of the Computer Fire
Model DETACT-QS.

A.6.1.3.1 Medical, health care, and child care occupancies
are occupied by persons who are mostly incapable of self-
preservation because of age or physical disability.

A.6.1.6.1 If the engineering and machinery control space is
located in and not isolated from the engine room, it is treated
as part of the engine room.

The following are examples of engineering and machinery
spaces:

(1) Spaces containing pipes, hose, or processing equipment
handling pressurized flammable or combustible liquids
or gases, including fuel oil

(2) Lubrication oil, hydraulic oil, or ammonia

(3) Internal combustion engines

(4) Boiler rooms

(5) Motor rooms

(6) Incinerator rooms

A.6.1.13 For example, for a cargo vessel that also carries more
than twelve passengers, Chapter 21 would apply to areas carry-
ing passengers, and Chapter 20 would apply to areas that sup-
port carrying cargo.

A.7.1.5 Headroom on stairs is the vertical distance above a
plane parallel to and tangent with the most forward projection
of the stair tread.

A.7.2.1.2 Figure A.7.2.1.2 illustrates clear door width.

A.7.2.1.4.3 Figure A.7.2.1.4.3 illustrates the requirements for
door swing into a corridor. Doors that swing within a recessed
pocket of the corridor so as not to protrude into the required
corridor width provide the best arrangement for clear passage
through an exit access corridor. Doors that swing 180 degrees
to come to rest against a bulkhead and do not extend into
more than 15 cm (5.9 in.) of required corridor width provide
an acceptable arrangement. A door swinging 90 degrees to
come to rest in the path of travel is considered as not en-
croaching excessively on the exit access corridor width if not
more than 15 cm (5.9 in.) of the required width of the corri-
dor remains obstructed. Any door swinging into the corridor
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must leave unobstructed during its entire swing at least one
half of the required corridor width (a).

A.7.2.2.2.1 Stair design should avoid a rise with a 1-to-1 ratio.

A7.2.2.2.3 Figure A.7.2.2.2.3(a) through Figure A.7.2.2.2.3(e)
illustrate stair tread slopes and depths.

| Clear width

Bulkhead :::I El_

Bulkhead

l«<— Door

FIGURE A.7.2.1.2 Clear Door Width.
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Maximum 15 cm (5.9 in.) open

Maximum
15cm (5.9in.)
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Exit
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15cm (5.9in.)
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FIGURE A.7.2.1.4.3 Door Swing into a Corridor.
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FIGURE A.7.2.2.2.3(a) Riser Measurement with Tread Slope
to Front.
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FIGURE A.7.2.2.2.3(b) Riser Measurement with Tread Slope
to Back.
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depth

FIGURE A.7.2.2.2.3(c) Tread Depth.

Tread Measurements

=
Zzz Tread depth

Curvature or

slope here can
further reduce
tread depth. e

N2

-

Stable support
available here.

20 degrees
/( 2\

FIGURE A.7.2.2.2.3(d) Tread Measurement with Stable Sup-
port at Leading Edge.

A.7.2.2.4.5 Figure A.7.2.2.4.5 illustrates handrails on stairs.

A.7.2.2.6.2 Figure A.7.2.2.6.2 illustrates outside stair protec-
tion. The fire resistance rating for the bulkhead of the 10 ft
(3 m) extension is a minimum of 1 hour.

A.7.2.6 An exit passageway serves as a horizontal means of
exit travel that is protected from fire in a manner similar to an
enclosed interior exit stair. Where it is desired to offset exit
stairs in a vessel with multiple decks, an exit passageway can be
used to preserve the continuity of the protected exit by con-
necting the bottom of one stair to the top of another stair. One
possible use of an exit passageway is to satisfy the requirement

of 7.7.2.
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FIGURE A.7.2.2.2.3(e) Tread Measurement with Unstable
Stepping Surface at Leading Edge.
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FIGURE A.7.2.2.4.5 Handrail Details.
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