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1.

PURPOSE. This change to NVIC 9-97 provides policy guidance and accepted
interpretations of the structural fire protection regulations in 46 CFR, Chapter II-2 of
SOLAS, the IMO High Speed Craft Code (HSC Code), and the IMO Mobile Offshore
Drilling Unit Code (MODU Code) for U.S. flag vessels.

ACTION. The Commanding Officer, Marine Safety Center and Officers in Charge,
Marine Inspection should use the attached guidance to interpret and apply the structural
fire protection regulations. This NVIC is available on the World Wide Web at
http://www.uscg.mil/hg/cg5/nvic/. Within the Coast Guard, it will be distributed by
electronic means only. Internet release is authorized.

DIRECTIVES AFFECTED. This circular and its enclosure supersede Navigation and
Vessel Inspection Circular 9-97; PFM 2-98 dated June 19, 1998, Policy File
Memorandum on the Use of Fiber Reinforced Plastic (FRP) Gratings and Cable Tray;
PFM 1-00, dated August 11, 2000, Implementation of the FTP Code — Acceptance of
Structural Fire Protection Materials for U.S. Flag SOLAS Vessels; PFM 1-03, dated 21
July, 2003, Acceptance of aluminum helicopter platforms; and PFM 1-04, dated October,
2004, Clarification of Fire Damper Policy for U.S. Flag Vessels.

DISTRIBUTION SDL No. 155

a

blec|ld|le|[flg|lh]|]l]jik{l|m|n]Jo]lplajr|[s|{t|lu]lv]wix]y

—

—
= N N Y )
— | — [ | — | —
my ey puainy pamvy pumay
— == —
——[—f——
——— =~
—f————
———— —
e | s [ e
_D—‘
— = — ==
—
Jo—
— ===
el Loadl Bl Koud
— | | o [ [—
—— | — | — [ —
——t——
———[—
—

— 1 — | — | —
— | — | — [— [ —
—— = [— ] — | —




4.

5.
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BACKGROUND. This change to the Guide to Structural Fire Protection serves four

purposes: (1) It updates the structural fire protection guidance for domestic vessels in
NVIC 9-97 to reflect current shipbuilding practices; (2) It adds new guidance on the
SOLAS chapter I1-2 structural fire protection requirements for U.S. flag vessels on
international voyages; (3) It provides an explanation of the type approval requirements
for materials approved under the provisions of the Mutual Recognition Agreements on
Marine Equipment (MRA); and (4) It provides an explanation of the Coast Guard type
approval requirements for structural fire protection materials under the provisions of the
IMO International Code for the Application of Fire Test Procedures (FTP Code).

DISCUSSION.

a. The guidance in NVIC 9-97 has been updated in this change to reflect recent trends in
the shipbuilding industry. Significant progress has been made in the design and approval
of structural fire protection materials such as fire resistant glazing, fire resistant furniture
and FRP gratings since the publication of NVIC 9-97. In addition, the original guidance
in NVIC 9-97 for passenger ships was intended primarily for large ocean-going ships,
and did not fully address the 46 CFR Subchapter K requirements for small passenger
vessels.

b. The passenger, cargo and tank vessel regulations in 46 CFR provide design criteria for
both domestic vessels and those on international voyages. The international requirements
in 46 CFR were at one time consistent with chapter I1-2 of SOLAS. Thus, if a vessel
complied with 46 CFR, it met the associated SOLAS requirements. Over the years, the
amendments to SOLAS have outpaced the regulations in 46 CFR. In particular, the 2000
amendments completely reorganized and updated chapter 11-2 to the extent that vessels
constructed to 46 CFR do not meet all of the criteria in SOLAS. There are also new
requirements for items such as the construction of exterior cabin balconies. This new
guide to structural fire protection has been prepared with a separate explanation within
each subject area, which compares the requirements for domestic vessels with those for
vessels on international voyages. The guide also covers requirements specific to the IMO
HSC Code.

c. The mutual recognition agreement between the U.S. and the European Community
(EC) was signed on February 27, 2004 and became effective on July 1, 2004. The mutual
recognition agreement between the U.S. and Norway, Iceland and Liechtenstein which
represent the European Economic Area-European Free Trade Association (EEA-EFTA)
member states was signed on October 17, 2005 and became effective on March 1, 2006.
The MRAs allow a manufacturer to obtain a Coast Guard type approval certificate from
an EC or EEA-EFTA Notified Body. Conversely, a European approval and wheelmark
for the product can be issued by the Coast Guard. A new section has been added to this
NVIC to explain the MRA type approval program.

d. Type approvals for structural fire protection materials tested to the procedures in 46
CFR Part 164, Subchapter Q were previously accepted for vessels in domestic as well as
international service, because the SOLAS Convention did not have mandatory fire testing
procedures. After the FTP Code became a mandatory part of SOLAS, it was necessary
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for the Coast Guard to develop a separate type approval program for materials installed
on SOLAS ships, since the Subchapter Q test procedures are not equivalent to those in
the FTP Code.

6. IMPLEMENTATION. Officers in Charge, Marine Inspection are encouraged to bring
these changes to the attention of appropriate individuals in the marine industry within
their zones. The guidance in this change supersedes NVIC 9-97 in its entirety, and may
be applied to vessels contracted for on or after October 1, 2010.

7. DISCLAIMER. This guidance is not a substitute for applicable legal requirements, nor is
it in itself a regulation. It is not intended to nor does it impose legally-binding
requirements on any party. It represents the Coast Guard’s current thinking on this topic
and is issued for guidance purposes to outline methods of best practice for compliance
with the applicable law. You may use an alternative approach if the approach satisfies
the requirements of the applicable statutes and regulations. If you wish to discuss
alternative approaches (you are not required to do so), you should contact the Chief,
Lifesaving and Fire Safety Division (COMDT CG-5214) who is responsible for
implementing this guidance at 202-372-1392. This NVIC complies with Executive Order
13422 and associated OMB Bulletin on Agency Good Guidance Practices. See 72 FR
3432 (Jan 25, 2007).

8. CHANGES. This NVIC will be posted on the internet at
http://www.uscg.mil/hg/cg5/nvic/. Changes to the NVIC will be issued as necessary.
Questions or suggestions for improvements to this NVIC should be submitted in writing
to Commandant (CG-521).

9. ENVIRONMENTAL ASPECT AND IMPACT CONSIDERATIONS. Environmental
considerations were examined in the development of this NVIC and have been
determined to be not applicable.

10. FORMS AND REPORTS. None

ear Adrr;iral, U.S. Coast Guard
irector of Prevention Policy

Encl: (1) Guide to Structural Fire Protection
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CHAPTER 1 - GENERAL INFORMATION
1.1 Introduction

This document provides guidance on the structural fire protection (SFP) requirements for
merchant vessels contained in Title 46 of the Code of Federal Regulations (CFR), as well as
chapter I1-2 of SOLAS 1974, as amended, including the 2000 Amendments and the
International Code for Application of Fire Test Procedures (FTP Code), the IMO Mobile
Offshore Drilling Unit Code (MODU Code), and the IMO High Speed Craft Code (HSC
Code). This guide provides technical clarification of these requirements. It does not change
the intent or the contents of the regulations.

For each subject area, separate explanations of the domestic CFR requirements and the
associated international SOLAS requirements are provided to highlight the differences.

1.2 Equivalencies and Design Assumptions
1.2.1 Domestic vessels
Ref: 46 CFR 24.15, 30.15, 70.15, 90.15, 108.105, 114.540, 175.540

The Code of Federal Regulations has provisions that permit deviations from the minimum
prescriptive fire protection requirements, provided an equivalent level of safety is
demonstrated. Requests for equivalencies should be submitted in accordance with the
provisions contained in the above-referenced regulatory cites in each Subchapter. The theory
of equivalence is based on the assumption that the requirements in the CFR represent one
proven arrangement that affords an acceptable level of safety, and recognizes that other
designs and installations may also present an equivalent level of safety for a specific vessel
design.

Equivalencies can be justified through the use of calculations, engineering evaluations or test
data that show an equivalent or higher level of safety will be provided. Additional
information on the process of performing engineering evaluations can be found in NVIC 3-
01. This guidance was specifically developed to establish a consistent process for
performing engineering evaluations to be used as technical justifications for alternative
designs and arrangements on Subchapter K vessels. However, its principles may be
considered for application to other types of vessels on a case-by-case basis with prior
approval of Coast Guard Headquarters, Lifesaving and Fire Safety Division.

Equivalency evaluations are intended for specific shipboard arrangements and are not
accepted in lieu of required approval tests. For example, the type approval tests for structural
insulations in 46 CFR 164.007 require that the material must be able to prevent the average
temperature rise on the unexposed side of the test assembly from exceeding 139° C (250 ° F)
during the 60 minute fire test. If a material exceeds the required temperature rise before the
60 minute test period ends, the test is considered a failure and an engineering analysis will
not be accepted to demonstrate equivalency.
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In some cases, active systems such as automatic sprinklers are proposed to augment the
performance of a passive barrier that does not fully meet the regulatory requirements. This
arrangement might be accepted as an equivalent level of protection, if the possible failure
modes and reliability of the active system are fully evaluated to ensure that the combination
of the active and passive fire protection measures will perform as intended.

1.2.2 SOLAS vessels
Ref: SOLAS Regulations I-5, 11-2/17

SOLAS regulation 1/5 grants the Administration the authority to allow equivalents for any
particular fitting, material, appliance or apparatus if it can be demonstrated that the
equivalent arrangement is at least as effective as that required by the SOLAS regulations. If
such a substitution is permitted, the Administration is required to notify IMO of the decision
process involved, and IMO will circulate the information to the other Members of the
Organization. Because of the requirement to notify IMO and the other Members, the Coast
Guard accepts SOLAS equivalencies under regulation 1/5 on a very limited basis.

The 2000 SOLAS amendments provide another means of approval for alternative design and
arrangements that does not fall under the provisions of regulation 1/5. Regulation 11-2/17
allows alternative fire safety design and arrangements to deviate from the prescriptive
requirements of SOLAS, if it can be demonstrated that the fire safety objectives and
functional requirements of Chapter I1-2 are met. This technique allows the use of
performance-based fire safety engineering to validate the proposed design. Detailed
guidance on regulation 11-2/17 and the application of performance-based engineering can be
found in IMO MSC/Circ. 1002. The Coast Guard Marine Safety Center should be notified of
any alternative design and arrangements proposed under regulation 11-2/17, well in advance
of plan submittal to allow coordination of the project team with the Safety Center staff.
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1.3  Type Approval Categories

1.3.1 Domestic vessels

Inspection Note: The domestic vessel regulations specify that structural fire protection
materials must be of an approved type. This requires that they have a valid type approval
certificate, based on the testing criteria in 46 CFR Subchapter Q. There are seven type
approval categories for materials that are issued certificates of approval. There are also a
number of materials that are required by the regulations, for which approval certificates are
not issued. These materials include fire doors, fire dampers, penetration seals, and furniture
and furnishings such as carpet, mattresses and draperies. These materials are accepted based
on product information or test data provided by the manufacturer or the shipyard.

The type approval categories for the SFP materials required on domestic vessels are:

MATERIAL APPROVAL

SERIES
Deck assemblies 164.005
Deck coverings 164.006
Structural insulations 164.007
Bulkhead panels 164.008
Noncombustible materials 164.009
Structural ceilings 164.010
Interior finish 164.012

The testing and approval requirements for these materials are found in 46 CFR Subchapter Q
with the exception of approval categories 164.005 and 164.010 which have not yet been
incorporated into the regulations. Approval guidance for these materials can be found at
http://www.uscg.mil/hg/cg5/cg5214/domestic_sfp.asp

1.3.2 SOLAS vessels

Inspection Note: Materials with either Coast Guard or MRA type approval under the FTP
Code may also be used on U.S. flag domestic vessels. However, the fire testing criteria
contained in 46 CFR Subchapter Q are not equivalent to the FTP Code or MRA
requirements, and are not acceptable on vessels requiring SOLAS compliance.

The Coast Guard has sixteen FTP Code type approval categories for SFP materials that are
required on SOLAS vessels. The FTP Code is mandatory for ships constructed on or after
July 1, 1998 as required by the 2000 SOLAS Amendments.

The FTP Code contains three sections. Section I is the FTP Code itself. Section Il contains
the fire test procedures referred to in the FTP Code, which are IMO Resolutions that were
adopted at various times prior to the development of the Code. Section Il is a set of relevant
fire test procedures that address materials and equipment not in the Code.
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Section | consists of the FTP Code and its three annexes. Annex 1 presents the required test
procedures to be used in testing materials for type approval. Annex 2 is a listing of products
which may be installed without testing or type approval. Annex 3 contains grandfather
provisions for existing fire test standards, however, the information in Annex 3 is no longer
applicable as all of the existing test standards expired on December 31, 2003.

Annex 1 is divided into 9 parts, each dealing with a specific test procedure as follows:

1. Part 1 - Noncombustibility test

2. Part 2 - Smoke and toxicity test

3. Part 3 - Test for "A" and "B" Class divisions
Appendix 1 — Thermal radiation test supplement
to fire resistance tests for windows on A and B class divisions
Appendix 2 — Continuous B class divisions

Part 4 - Test for fire door control systems

Part 5 - Test for surface flammability

Part 6 - Test for primary deck coverings

Part 7 - Test for vertically supported textiles and films

Part 8 - Test for upholstered furniture

Part 9 - Test for bedding components

©ooNo O s

Each of the nine parts of Annex 1 refers to test procedures described in the Assembly
Resolutions contained in Section 2. They also may contain modifications to the referenced
test procedures, such as requiring different specimen sizes, test conditions or acceptance
criteria. The modified test procedures and acceptance criteria in Annex 1 take precedence
over the basic Assembly Resolutions.

SOLAS chapter I1-2 does not have regulations that explain the test procedures for approval
testing of materials. Instead, chapter 11-2 requires the use of approved materials meeting the
FTP Code. For example, SOLAS regulation 11-2/9.3.2.4 requires certain exposed interior
surfaces to “have low flame-spread characteristics in accordance with the Fire Test
Procedures Code.” To determine which test procedures are applicable, it is necessary to refer
to Annex 1 to determine the applicable test requirements. In this case, Part 5 of Annex 1
contains the surface flammability test procedures. The basic test procedure is IMO Res.
A.653 (16). Part 5 also contains additional requirements that are to be applied.  For
example, the acceptable total heat release of floor coverings stated in Res. A.653(16) is
modified by paragraph 5.2.1 of Part 5.

The nine parts of Annex 1 of the FTP Code form the basis for the Coast Guard type approval
program for materials installed on SOLAS certificated vessels. For simplicity, the same
approval series numbering designations used for CFR approvals have been retained for FTP
Code type approvals, except that the first digit after the decimal was changed from 0 to 1 to
indicate the different service:

MATERIAL APPROVAL
SERIES
Deck assemblies 164.105
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Primary deck coverings 164.106
Structural insulation 164.107
Bulkhead panels 164.108
Noncombustible materials 164.109
Structural ceilings 164.110
Draperies, curtains and 164.111
suspended textiles

Interior finish 164.112
Floor coverings 164.117
Fire doors 164.136
Windows 164.137
Penetration seals 164.138
Fire dampers 164.139
Bedding components 164.142
Upholstered furniture 164.144
Fire door control systems 164.146

14

1.4.1 Domestic vessels

Ref: Title 46, Code of Federal Regulations (46 CFR)

Applicable Regulations

The requirements for structural fire protection aboard domestic vessels are contained in Title
46 of the Code of Federal Regulations (46 CFR). Title 46 is divided into subchapters, each
dealing with a specific type of vessel or specific aspects of construction. These subchapters

may be purchased from:

Superintendent of Documents
U.S. Government Printing Office

710 North Capitol Street,
Washington, D.C. 20401

NW

The regulations are also posted on the Government Printing Office (GPO) website:

http://www.gpoaccess.gov/cfr/index.html
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The vessel regulations in Title 46 of the Code of Federal Regulations may be found in the

following Subchapters and Parts:

Uninspected Vessels Subchapter C | 46 CFR Parts 24-
26

Towing Vessels Subchapter C | 46 CFR Part 27

Commercial Fishing Industry Vessels Subchapter C | 46 CFR Part 28

Tank Vessels Subchapter D | 46 CFR Parts 30-
40

Passenger Vessels Subchapter H | 46 CFR Parts 70-
89

Cargo and Miscellaneous Vessels Subchapter I | 46 CFR Parts 90-
106

Mobile Offshore Drilling Units Subchapter I- | 46 CFR Parts

A 107-109
Small Passenger Vessels Carrying Subchapter K | 46 CFR Parts
More Than 150 Passengers or With 114-122

Overnight Accommodations for More
Than 49 Passengers

(Under 100 gross tons)
Offshore Supply Vessels Subchapter L | 46 CFR Parts
125-134
Equipment, Construction, and Materials: Specifications | Subchapter Q | 46 CFR Parts
and approvals 159-164
Nautical Schools Subchapter R | 46 CFR Parts
166-169
Small Passenger Vessels Subchapter T | 46 CFR Parts
(Under 100 Gross Tons) 175-187
Oceanographic Vessels Subchapter U | 46 CFR Parts
188-196

Most of the domestic vessel regulations contain very little information in regard to structural
fire protection. The passenger vessel regulations in Subchapters H and K have
comprehensive construction details for items such as fire doors, windows, penetration seals
and fire dampers, which are also accepted for use on other domestic vessels including cargo

ships, tank ships, MODUSs, OCS facilities and OSVs.
1.4.2 SOLAS vessels

Ref: SOLAS Chapter 11-2

The requirements for structural fire protection aboard SOLAS vessels are contained in
Chapter 11-2 of the SOLAS Convention, as amended. Regulatory cites in this NVIC refer to
the 2000 SOLAS amendments. The International Code for the Application of Fire Test
Procedures (FTP Code) and the International Code for Fire Safety Systems (FSS Code) are
stand-alone documents that are referenced in the SOLAS regulations.
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The SOLAS Convention and Codes are available from:

The International Maritime Organization
4 Albert Embankment

London SE1 7SR

UK

IMO publications may also be purchased at various bookstores throughout the world. A list
of authorized sales agents is posted on the IMO website at www.IMO.org.

1.4.3 Combined service vessels

In cases where a vessel is subject to the domestic structural fire protection regulations as well
as SOLAS chapter 11-2, the applicable criteria are determined based on the type of vessel
being considered. The Coast Guard accepts compliance with SOLAS Method IC using
Coast Guard approved structural fire protection materials tested to the FTP Code as
equivalent to meeting the CFR requirements in Subpart 92.07 of Subchapters | for cargo
ships and Subpart 32.57 of Subchapter D for tank ships. Cargo and tank ships constructed to
SOLAS Methods 1IC and I11C which include combustible materials of construction are not
eligible for certification as U.S. flag vessels.

Interpretations of the SOLAS regulations that have been approved by IMO may be applied as
appropriate (see NVIC 06-05). In situations where the CFR criteria are more conservative
than the SOLAS criteria, this document should be consulted for applicable interpretations.

Passenger vessels that comply with the structural fire protection requirements of SOLAS are
not considered equivalent to Subchapter H or Subchapter K. If a passenger ship is required
to comply with both SOLAS and the CFR regulations, the plan review criteria are determined
on a case-by-case basis. In general, when differences between SOLAS requirements and the
CFR are encountered, designers should expect the Coast Guard to apply the more
conservative requirements.

1.4.4 Alternate Compliance Program

The Alternate Compliance Program (ACP) was developed for ships that must comply with
Coast Guard regulations as well as SOLAS and classification society rules. Regulatory
supplements have been developed in conjunction with the Coast Guard to allow classification
societies to perform one comprehensive plan review, thereby eliminating the need for a
duplicate Coast Guard review. The details of this program can be found in 46 CFR 8.4.
Vessels that participate in ACP are reviewed to class society rules, SOLAS and the approved
U.S. Supplement, which results in an equivalent level of fire protection to that required by
the CFR Subchapters.

The Alternate Compliance Program is applicable to passenger ships (but not to passenger
ships subject to Subchapters T and K) as well as MODUSs and cargo and tank ships
constructed to SOLAS Method 1C construction standards.
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1.5  Type Approval Procedures

Ref: 46 CFR 159, 46 CFR 164
SOLAS: FTP Code

Inspection Note: All type approval certificates are entered into MISLE after they are signed.
The type approval contains more detailed information than is available in CGMIX. Type
approvals can be found under the “Approved Equipment” and “CG approved equipment”
buttons. The type approval data base is searchable by approval category number. Details of
the type approval are listed under the “description” tab, including intended application and
any limitations. Drawing numbers, reference to the manufacturer’s approved design manual
or installation instructions and other details that can be used to verify the correct installation
are listed under the “identifying data” tab. Additional information is also available under the
“documents” tab for some approvals. If additional drawings or manuals are necessary to
perform inspections, they may be requested from the shipyard or installer.

The vessel regulations require all materials installed on U.S. Flag vessels to be Coast Guard
approved. There are two accepted type approval programs. A type approval may be issued
by the Coast Guard, or a type approval may be issued by a European Notified Body under the
Mutual Recognition Agreement on Marine Equipment (MRA). Manufacturers may have
only one type approval, issued by either the Coast Guard or an MRA Notified Body, and
should not have two type approvals for the same product at the same time under both
systems.

Materials intended for special applications or one time only installations may be accepted on
a case-by-case basis without type approval. These items are reviewed by Commandant
(CG-5214) for application to specific vessels through case-by-case acceptance letters instead
of type approval certificates.

Coast Guard Type Approval Program

The Coast Guard does not perform testing of structural fire protection materials for approval.
The manufacturer is responsible for submitting the material intended for approval to an
independent laboratory that is accepted by the Coast Guard under the provisions in 46 CFR
159. A listing of accepted laboratories can be found at:

http://cgmix.uscg.mil/eglabs/

Applications for type approvals under both the CFR criteria and the FTP Code criteria follow
the same procedures. Manufacturers wishing to apply for type approval should consult our
web page at http://www.uscg.mil/ha/cg5/cg5214/sfpguide.asp and review the general
information presented regarding type approval procedures. The submittal package should be
prepared in accordance with the information provided on our web site. The Coast Guard will
review the submittal and advise the manufacturer of any supplemental fire test requirements
needed for the specific application. The manufacturer should then contact a Coast Guard
accepted independent laboratory to have the testing performed. All materials submitted for
type approval must be under the laboratory’s production control, or follow-up program (See
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NVIC 2-06). This requires the independent laboratory to visit the factory prior to conducting
the tests to witness the manufacture of the test specimen. When the laboratory testing is
completed, the manufacturer is responsible for submitting copies of the test report, pertinent
component drawings, installation instructions and the follow-up services agreement to the
Coast Guard for review.

The Coast Guard will review the submitted information to verify compliance with the
applicable acceptance criteria, and issue a type approval certificate with the required
conditions of the approval. After the type approval certificate is issued, the follow-up
program will require the laboratory to make periodic factory visits to ensure that the raw
materials and production methods for the approved materials have not changed, and that the
materials being produced remain representative of the specimen that was tested.

Type approval certificates are valid for a five year period and may be renewed upon request
of the manufacturer. The request for renewal must include certification that the approved
product has not been changed, and is under an active follow-up program with the test
laboratory.

There is no fee for a type approval certificate issued by the Coast Guard, however, the
manufacturer must pay the laboratory directly for all expenses related to the testing and
follow-up program. Questions concerning laboratory costs and testing schedules should be
directed to the laboratory.

The Coast Guard does not accept the approvals of other governments, classification societies,
Marine Equipment Directive (MarED) certificates or EC wheelmarks as being equivalent to
Coast Guard type approval. (MarED refers to the European Marine Equipment Directive,
and the EC wheelmark is a mark of conformity that is permitted to be affixed to products that
comply with the testing requirements of the MarED.)

Mutual Recognition Agreement (MRA) Approval Program

Inspection Note: MRA approvals are issued by European Notified Bodies which may
include testing laboratories or classification societies. The Coast Guard does not review the
approvals and does not maintain a data base of acceptable materials. Any inspection
questions regarding an MRA type approval should be directed to the manufacturer of the
material or the organization that issued the approval. A data base of MRA approved materials
can be accessed at www.mared.org.

Under the provisions of the US/European Community (EC) MRA signed on February 27,
2004, and the US/ European Economic Area-European Free Trade Association (EEA-EFTA)
MRA signed on October 17, 2005, it is possible for a manufacturer to obtain a Coast Guard
type approval certificate from an EC or EEA-EFTA Notified Body. Conversely, a European
type approval and wheelmark for the product can be issued by the Coast Guard. A Coast
Guard type approval issued by a European Notified Body is equivalent to a type approval
issued by the Coast Guard and is fully accepted for any application where the regulations
require the installation of Coast Guard type approved materials. The MRA type approval
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program is intended to offer manufacturers the ability to receive Coast Guard type approval
from either organization, thereby reducing testing and administrative costs.

Under the provisions of the MRA, materials that have a type-examination certificate (Module
B), and a product quality assurance certificate (Modules D, E, or F) are eligible to receive a
Coast Guard type approval.

Approved materials will have both a Notified Body number and a unique product identifier
number on the certificate. The format is:

USCG approval category/Notified Body number/ Unique product number

As an example, a Coast Guard approved noncombustible material approval issued by
Notified Body 0038 will have approval number:

164.109/EC0038/0500045
The module B certificate for the same material would be:
164.109/EC0038

Since a unique product identifier number does not appear on the Module B certificate, it is an
indication that this is not a type approval certificate.

Annex Il of the MRA lists the structural fire protection materials that are eligible for
approval. The below listed structural fire protection materials that have been tested in
accordance with the FTP Code are included in the MRA (see NVIC 08-04 CH-1 for
additional details):

Council
Directive
MRA Category Description USCG Approval Category 96/98/EC on
Marine
Equipment
Primary deck coverings 164.106 A.1/3.1
A and B-Class division fire 164.105 (deck assembly) A1/3.11
integrity
164.107" (structural insulation) | A.1/3.11
164.108" (bulkhead panels) A1/3.11
Structural ceiling 164.110 (structural ceiling) A.1/3.11
Non-combustible material 164.109 A.1/3.13
Draperies, curtains & other 164.111 A 1/3.19
suspended textiles
Surface materials and floor
coverings with low flame- 164.112"" (interior finish) A.1/3.18
spread characteristics
164.117 (floor coverings) A.1/3.18
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Fire doors 164.136° A.1/3.16
Penetrations through A-class

divisions by electric cables, 164.138 A.1/3.26
pipes, trunks, ducts etc.

Penetrations through B-class The Coast Guard does not have

divisions by electric cables, an approval series designation A.1/3.27
pipes, trunks, ducts etc. for B-class penetrations

Dampers 164.139 A.1/3.22
Bedding components 164.142 A.1/3.21
Upholstered furniture 164.144 A.1/3.20
Fire door control systems 164.146 A.1/3.17

Limited to fire doors without windows and doors with total window area of
645 cm? (100 in?), or less, in each door leaf. Approval is limited to the maximum
door size and type of frame tested.

*%

Does not include A or B-class windows.
" Limited to exposed surfaces of ceilings, walls, and floors. Does not apply to
pipes, pipe coverings, or cables.

1.6 Definitions

Definitions applicable to structural fire protection installations are listed in Subchapter H (46
CFR 72.05-5) and Subchapter K (46 CFR 114.400). Additional clarification of these subjects
and other issues contained in this NVIC are provided below:

Annealed glass — Regular polished plate, float, sheet, rolled, and some patterned surface
glasses are examples of annealed glass. Annealed glass has been subjected to a slow,
controlled cooling process during manufacture to control residual stresses so that it can be cut
on site. Normally not fire rated.

Approved materials - Materials which have been tested to the criteria in 46 CFR Subchapter
Q or the IMO FTP Code and have been assigned a type approval number.

Avrea of refuge — A safe haven on Subchapter K vessels that is separated from the normally
occupied areas, where passengers and crew can take shelter from fire and flooding for the
maximum amount of time necessary to evacuate the vessel, or one hour, whichever is less.

Automatic fire damper - A ventilation duct closure device that is closed by a heat actuated
mechanism and is also capable of manual operation. Fire dampers are installed in ducts that
penetrate fire barriers to prevent fire spread between adjoining areas. Dampers are normally
held open by the actuating mechanism and close upon melting of a fusible link, or an electric
or pneumatic signal that causes the actuator to close the damper.

Bulkhead panels - Rigid sections of noncombustible panels that are fitted together to form
interior spaces. Each panel is joined to adjacent panels and to the overhead and deck with
approved joiner construction consisting of metal tracks and connecting pieces. Bulkhead
panels are not load bearing members and are approved as B-0 or B-15 divisions.
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C-class smoke tight (C” or C prime)- A type of barrier required in certain areas on
Subchapter K vessels, typically constructed of sheet metal, to form barriers against smoke
movement between spaces adjacent to areas of refuge and embarkation stations. C-class
smoke tight construction is made intact with the main structure of the vessel, and any
penetrations through the barrier are specifically sealed against the passage of smoke. These
barriers are not required to pass any fire endurance testing.

Ceiling - A horizontal partition below the overhead steel deck structure, usually used for
decoration. Ceilings may be directly attached to the overhead structure or suspended at a
distance below the steel deck. A ceiling is not considered part of the overhead deck but in
some designs specific ceiling panels are tested along with the steel deck to form an A-class
barrier.

Cold service piping — Piping systems used to deliver refrigerants for refrigeration systems or
chilled water for air conditioning systems.

Core — The metal component of A-class divisions. Steel vessels are constructed with
bulkheads and decks that have 3-4 mm thick steel plating that is covered with approved
structural insulation. The insulation limits heat transfer to the metal core, preventing fire
spread to the other side of the division. On aluminum vessels, the insulation also limits the
temperature of the core to prevent it from fire damage.

Combustible material - Any material that does not meet the noncombustibility test
performance criteria in 46 CFR 164.009 or the FTP Code Annex 1 Part 1, or that does not
meet the qualifications as an inherently noncombustible material without testing. See section
2.5.

Concealed Space - The space between bulkhead and ceiling panels and the adjacent structural
steel bulkheads or decks. Synonymous with “hidden spaces”. Concealed spaces are not void
spaces.

Continuous B-Class ceiling - A B-class ceiling assembly that extends throughout the area
where it is installed and terminates only at A-Class or B-class bulkheads of the same or
higher rating. If a continuous B-class ceiling is installed, the bulkheads beneath may
terminate at the ceiling instead of extending to the overhead steel deck. Special approval
testing procedures apply to continuous ceilings. See section 2.6.

Deck covering - A structural insulation material approved under 46 CFR 164.006 that is
installed on the top side of steel deck plating to form A-class divisions on domestic vessels.
Not equivalent to SOLAS primary deck coverings.

Deck overlays - Materials used for leveling or finishing purposes on walking surfaces. The
domestic vessel regulations in the CFR permit the use of any material as an overlay if not
greater than 9.5 mm (3/8 inch) in thickness. For simplicity, overlays are considered to be the
top 9.5 mm of the deck surface and may consist of multiple layers of materials. Deck
overlays may be installed above the steel deck or on top of an approved deck covering.
There are no equivalent provisions for SOLAS vessels.

Draft stop - A noncombustible barrier installed in the concealed space above ceilings or
behind bulkhead linings for the purpose of preventing or slowing fire and smoke spread.

Fiber reinforced plastics (FRP) - A composite laminate of woven glass fabric or chopped
fibers held together by a resin binder. The glass fibers are noncombustible, but the resin is
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not. Because of this, FRP materials are considered combustible materials. Resins may be
general purpose type or fire retardant, which are tested to minimum flame spread standards.
Fire retardant resins are required by Subchapter T for the construction of small passenger
vessels.

Fire endurance - The ability of a structure or component to prevent the passage of flame,
smoke and the transmission of heat for a specified time period. Synonymous with “fire
rating”.

Fire load - The amount of combustibles within a space that are available for combustion.
Fire load is measured by summing the total mass of the combustibles and dividing by the
deck area, and is expressed in kg/m? or Ibs/ft?,

Fire rated caulking — A flexible sealant used to seal gaps around B-class penetrations. Fire
rated caulking materials are components of listed through-penetration firestop systems that
are designated as fill, void or cavity materials. These are proprietary materials installed at
the job site in accordance with the application instructions provided with the product and
with the instructions specified in the individual joint system, perimeter fire containment
system or through-penetration firestop system. These materials are not type approved, since
their use is generally limited to exposed areas of approximately 12 mm (1/2 inch) or less.

Fire rated glass — Glazing that has been tested to Annex 1, Part 3 of the FTP Code. This type
of glass usually consists of several layers of heat treated glass that are laminated together
with an interlayer of translucent gel. When the glass is exposed to a fire, the gel turns opaque
to prevent the transmission of radiant heat.

Fire resistant furnishings - A term applied to combustible materials such as furniture,
carpeting, draperies, and cushions used on domestic vessels. Materials which are qualified as
fire resistant furnishings have been tested to minimum standards to ensure that they will not
readily ignite when exposed to a limited heat source such as a discarded cigarette. Fire
resistant furnishings are not type approved, but are accepted on the basis of manufacturer’s
data sheets.

Fire risk - A term used to classify the relative fire hazard of similar type spaces that may
contain different amounts of combustible materials or ignition sources. For example,
auxiliary machinery spaces of little or no fire risk (SOLAS type 10) do not contain
machinery having a pressure lubrication system. If a pressure lubrication system is present,
the space is considered an auxiliary machinery space of moderate fire risk (SOLAS type 11),
which requires the perimeter bulkheads to have a higher fire rating.

Furniture and furnishings of restricted fire risk — Similar to fire resistant furnishings, except
on SOLAS vessels. These materials are tested to the FTP Code. Materials which
successfully pass the required tests are issued type approvals.

Grounds — Small filler pieces, brackets, framing, etc. used as shims to align and mount
bulkhead panels to stiffeners and similar structure.

Incombustible — An obsolete term in the CFR meaning noncombustible.

Independent testing laboratory - A laboratory meeting 46 CFR 159.010. To qualify, a
laboratory must demonstrate that they are not owned or controlled by a manufacturer, vendor
or supplier of the types of materials they are accepted to test on behalf of the Coast Guard.
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Interior finish - The exposed decorative laminate or other surface materials applied to
bulkhead and ceiling panels. Interior finishes can be applied to ceilings, walls, doors, and
floors although different testing requirements apply in different locations. SOLAS refers to
these materials as “exposed surfaces”, except that materials located in concealed spaces are
called “surfaces”.

Joiner construction — B-class or C-class bulkhead panel construction.

Laminated glass — A type of safety glazing composed of two or more pieces of glass, each
piece being either tempered glass, heat strengthened glass, annealed glass or wired glass,
bonded to an intervening layer or layers of resilient plastic material. Laminated glass does
not provide any fire resistance rating unless specifically tested for this purpose.

Lightweight construction — A-class bulkhead panels typically consisting of sandwich
construction with noncombustible insulation held between thin sheets of steel. These
bulkheads are used in non-load-bearing applications and do not have a steel core plate.

Noncombustible — A material that has been tested in accordance with 46 CFR 164.009, Part 1
of Annex 1 of the IMO FTP Code, or that is inherently noncombustible. See section 2.5.

Open deck - A deck area that is open to the weather on one or more sides via permanent
openings. Open deck areas that have a canopy or roof are considered interior or enclosed
spaces if any area under the overhead is more than 5 m (15 feet) from the nearest opening to
the weather.

Penetration — A term used in this NVIC to describe the passage of shipboard services such as
electrical cables and piping through fire rated bulkheads and decks. Approved penetration
seals are provided to seal the openings in fire rated bulkheads where they are penetrated by
cables and pipes.

Primary deck covering — On SOLAS ships, the primary deck covering is the first layer of
material above the steel deck plate. It may or may not be covered by a floor covering.
Primary deck coverings do not contribute to the fire endurance of the deck, but have limited
surface flammability and smoke and toxic gas production. There is no equivalent material on
domestic ships.

Public space - Public spaces are accommodation spaces where passengers would be expected
to gather, including halls, dining rooms, lounges, cafes, and other permanently enclosed
spaces.

Restricted approval — A type approval that requires the approved material to only be installed
in one configuration with the fire hazard on one side, usually because the material was only
tested with a fire exposure from one side. For example, certain windows can only be
installed in exterior locations because they are non-symmetric construction and were not
tested with a fire exposure from both sides.

Safety areas — Safety areas are defined as control stations, stairways and stairtowers,
corridors, embarkation stations and areas of refuge. Except for control stations, safety areas
are considered areas where passengers would take refuge during a fire including escape
routes leading to those areas. Open deck spaces that form part of the escape path to areas of
refuge or embarkation stations are considered safety areas, which are type (4) spaces and not
type (13) spaces.
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Safety glazing or safety glass — Tempered or laminated glass that breaks into small pieces if
fractured instead of large sharp sections. Safety glazing is not fire rated unless specifically
tested for this purpose.

Stairtower — A vertical means of escape through more than two deck levels. Stairtowers are
vertical trunks that are completely enclosed by A-class fire barriers and contain a continuous
stairway from the bottom level to the top, with self-closing A-class fire doors at each
intervening deck level.

Stairway — A vertical means of escape between two deck levels. Stairways penetrate only
one deck, and are enclosed by A- or B-class bulkheads and doors at only one level.

Standard fire test (Subchapter Q) — A fire endurance test of structural insulations and
bulkhead panels to determine if they qualify as A-class or B-class divisions. A specimen of
the material is mounted in a full scale laboratory furnace with gas burners that are controlled
to expose the test specimen to flames and heat that follow a standard time-temperature curve
defined as follows:

At the end of 5 minutes 538°C (1,000 °F)
At the end of 10 minutes 704°C (1,300 °F)
At the end of 30 minutes 843°C (1,550°F)
At the end of 60 minutes 927°C (1,700 °F)

This test is conducted with the furnace under negative pressure.

Standard fire test (FTP Code) — A fire endurance test of structural insulations, bulkhead
panels, doors, windows, fire dampers and penetration seals to determine if they qualify as A-
class or B-class divisions. A specimen of the material is mounted in a full scale laboratory
furnace with gas burners that are controlled to expose the test specimen to flames and heat
that follow a standard time-temperature curve defined as:

T =34510g;0 (8t + 1) + 20

Where T is the average furnace temperature, and t is the time in minutes. The curve will pass
through the following points:

At the end of 5 minutes 576°C (1,069 °F)
At the end of 10 minutes 679°C (1,254 °F)
At the end of 30 minutes 841°C (1,546 °F)
At the end of 60 minutes 945°C (1,733°F)

This test is conducted with the furnace under positive pressure.

Steel or equivalent metal — Noncombustible materials that have the same structural strength
and fire resistance as steel. In the case of aluminum alloy, this requires the application of
structural insulation to both sides of the bulkhead or deck to prevent fire damage (loss of
structural strength) to the core. An A-0 steel bulkhead consists of steel plate without applied
insulation. An A-0 aluminum bulkhead is aluminum plate insulated on both sides.
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Stepped main vertical zone — A configuration where the main vertical zone bulkhead on one
deck does not align with the main vertical zone bulkhead on the deck above or below. The
deck area between the two bulkheads is considered to form part of the main vertical zone
bulkhead and is subject to the higher MVVZ bulkhead insulation criteria instead of the
ordinary deck insulation criteria.

Structural ceiling — Type approval categories 164.010 and 164.110 for B-class continuous
ceiling panels that have been tested in combination with the overhead steel deck to form A-
class divisions.

Substrate — The material to which veneers and other surface finishes are applied. Typically
an interior finish is applied to a bulkhead panel, which is considered the substrate.

Surface flammability — A relative measure of the speed at which flames propagate over the
surface of a combustible material. Interior finishes in some areas are required to have
restricted surface flammability, which is synonymous with low flame spread characteristics.

Symmetric — A fire barrier that provides equivalent protection against fire exposure on either
side.

Tempered glass — A type of safety glass that is specially heat treated or chemically treated
glass that cannot be cut, drilled, ground, or polished after treatment without fracture. When
fractured, the entire piece breaks into small particles. Tempered glass is not normally tested
for fire endurance and does not provide the same level of protection as fire-rated glass.
Certain types of tempered glass in limited sizes may provide some degree of fire resistance.

Tight fitting — A term used in this NVIC to describe the fit between structural elements and
openings made in B-class bulkheads for the passage of cables, pipes, ventilation ducts and
other services. To prevent the passage of fire through the gaps around the penetrating item,
the space between the penetrating item and the bulkhead should not exceed 2.5 mm or should
be filled with a fire-rated caulking. Where steel or aluminum is welded to bulkheads and
decks, continuous welding is not required.

Trunk — Enclosed vertical shafts for the passage of pipes, electrical cable, ventilation ducts or
stairways that pass through more than one deck.

Void spaces - Very low fire load, unoccupied spaces that are separated from adjoining areas
by metal bulkheads and decks. Void spaces have no storage of combustibles but may have
limited amounts of electric cables. Machinery installation in void spaces is limited to low
hazard machinery in accordance with 46 CFR 72.05-5 (d)(2), 46 CFR 114.400 or SOLAS
regulation 11-2/9.2.2.3.2.2(10).

Wire inserted glass - Glazing that has reinforcing wire mesh embedded during casting. The
wire mesh prevents the glass from breaking into separate pieces and falling out of the frame
during fire exposure. Also called wired glass.

1.7 Acronyms

ACP Alternate Compliance Program
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ASTM. .o, American Society for Testing and Materials
R R Code of Federal Regulations
CPSC. U.S. Consumer Product Safety Commission
FRP . Fiber Reinforced Plastic
TP, Fire Test Procedures
HS High Speed Craft
IEEE. ... Institute of Electrical and Electronic Engineers
IMO. .. International Maritime Organization
ISO. e International Organization for Standardization
MarED......cooi Marine Equipment Directive
MISLE........cooiiii, Marine Information for Safety and Law Enforcement
MODU. ... Mobile Offshore Drilling Unit
MRA . Mutual Recognition Agreement
MV Main Vertical Zone
NP A . National Fire Protection Association
OCMIL .. Officer in Charge, Marine Inspection
O . Outer Continental Shelf
OOV e Offshore Supply Vessel
SNAME. ... Society of Naval Architects and Marine Engineers
SOLAS . Safety of Life at Sea Treaty
SE P e Structural Fire Protection
UL . o e Underwriters Laboratories, Inc
USSG. . i United States Standard Gauge
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CHAPTER 2 - TYPE APPROVAL CRITERIA FOR STRUCTURAL FIRE
PROTECTION MATERIALS

2.1 Deck Assemblies
2.1.1 Domestic vessels
Ref: Approval series 164.005

Deck assemblies, or floating floors, are applied to the top side of decks to form A-60
divisions. These materials are sometimes preferred in accommodation areas to reduce
shipboard noise and vibration. Insulation intended for installation to the underside of the
deck is approved under approval series 164.007.

Floating floors are typically constructed of a layer of mineral wool applied directly to the
steel deck plating, covered by a solid walking surface composed of several layers of
noncombustible materials. Specific manufacturer’s drawings and installation specifications
are noted on the type approval certificates to ensure compliance with the terms of the
approval.

The FTP Code requires that materials used in deck assemblies must first be tested for
noncombustibility under Annex 1, Part 1. If any adhesives are used in the deck assembly,
they are not required to be non-combustible, but they must have low flame spread
characteristics as determined by Annex 1, Part 5 of the FTP Code and should be included in
the follow-up program. The complete deck assembly must be tested for fire endurance in
accordance with the FTP Code, Annex 1, Part 3.

2.1.2 SOLAS vessels

Ref: Approval series 164.105, MRA approval series A.1/3.11, FTP Code Annex 1, Part 3

The testing and approval requirements for deck assemblies are identical for both domestic
and SOLAS vessels.

2.2  Deck Coverings
2.2.1 Domestic vessels

Ref: 46 CFR 164.006

Inspection Note: Approved deck coverings are approved for installation at a minimum
thickness for an A-60 rating. The minimum required thickness for each approved deck
covering is listed on the type approval certificate and in MISLE.

Deck coverings approved under 46 CFR 164.006 are structural insulations that are applied to
the topside of decks to form A-60 divisions. They are different from the 164.005 approval
category because they usually consist of a single layer of troweled-on mastics. Typical
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materials in this category are magnesium oxychloride cements and similar materials that are
applied to the topside of the steel deck plating and used to form a level walking surface. The
material is secured to the deck with an adhesive layer or steel clips that are covered during
installation.

The 46 CFR 164.006 approval test uses a small-scale furnace with a specimen size of 305
mm x 685 mm (12 in by 27 in). The deck covering material is applied to the topside of a 6
mm (1/4 inch) thick steel plate at the manufacturer’s recommended thickness for A-60
construction. The assembly is tested without any floor coverings or overlays.

The specimen is installed on the top of the test furnace with the flame exposure applied to the
underside of the steel plate. Two tests are conducted. The first test measures the amount of
smoke given off when the test furnace is heated to the standard decking curve reaching 740°
C (1,700° F) at the end of one hour. The amount of smoke obscuration is limited to 50 %
light transmission at the end of one hour. The second test uses the standard ASTM E-119
time temperature curve to verify that the deck covering is capable of limiting the average
temperature rise to 139° C (250° F) above the starting temperature. Deck coverings approved
in this category are not required to be noncombustible. Instead, a limit of 0.12 grams per
cubic centimeter is placed on the organic carbon content of the material to restrict the amount
of combustible components in the compound.

2.2.2 SOLAS vessels

Neither SOLAS nor the MRA have equivalent test criteria for A-60 deck covering materials
applied to the topside of decks. SOLAS has requirements for primary deck coverings, which
are approved under approval series 164.106 (see paragraph 2.7.2), however this test
determines the surface flammability, smoke and toxicity characteristics of the material and
does not test its ability to function as an A-60 structural insulation. If it is necessary to
provide an A-60 rating using materials applied to the top of the steel deck, a deck assembly
approved under series 164.105 should be used.

2.3 Structural Insulation

Structural insulation is a noncombustible material that is specifically tested and approved as a
component of A-class divisions. Insulation that is used to provide thermal protection to
piping is a different material that is addressed in section 2.10.

2.3.1 Domestic vessels

Ref: 46 CFR 164.007

Inspection Note: The approved nominal density and minimum thickness of structural
insulations are listed on the type approval certificate and in MISLE. The installed insulation
must be within the specified density range, and must equal or exceed the minimum thickness
to satisfy the conditions of approval. To allow for typical manufacturing production
tolerances, variations of + 10 % of the nominal density are accepted.
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The required type approval tests for A-60 structural insulations are described in 46 CFR
164.007. All materials submitted for approval in this category must first pass the required
test for noncombustible materials under 46 CFR 164.0009.

46 CFR 164.007 is a small-scale furnace test that evaluates the fire endurance of a 1000 mm
x 1500 mm (40 in by 60 in) specimen subjected to a one hour fire exposure. In the test, the
insulation is applied to a 5 mm (3/16 inch) steel plate that is mounted in the test furnace with
the insulation exposed to the fire. The furnace is then controlled at the ASTM E-119
standard time-temperature curve for a one hour period. The acceptance criteria require that
the insulation must prevent the passage of flame and the emission of appreciable volumes of
smoke and toxic gases from the unexposed surface during the 60 minute test period, and must
also prevent the temperature on the unexposed side of the bulkhead from exceeding an
average temperature rise of 139° C (250° F) above ambient, and a maximum temperature rise
of 180° C (325° F) above ambient at any one thermocouple.

Structural insulation tested in a vertical (bulkhead) test will be given type approval for
application to either bulkheads or decks.

If a manufacturer requests approval for a structural insulation manufactured at different
densities, approval tests are conducted on the lowest and highest density. The type approval
is valid for the entire range of densities between the two, at the minimum thickness tested. If
different densities are tested at different thicknesses, the type approval certificate is restricted
to the actual densities and thicknesses tested.

Coast Guard type approval certificates list the minimum approved thickness of insulation
needed for an A-60 rating. Additional fire tests are not needed to determine the thickness of
insulation required for A-30 and A-15 protection if the insulation is a homogeneous material.
In this case, the required thickness needed for A-30 and A-15 divisions can be calculated by
multiplying the approved A-60 thickness by 75 % for 30 minutes of protection and by 50 %
for 15 minutes of protection. The needed thickness of non-homogeneous A-30 and A-15
insulations is determined through fire testing.

The preferred means of attachment for structural insulation is to use the pins, clips and wire
mesh that were used in the approval test and referenced in the manufacturer’s approved
instructions. However, the Coast Guard will also accept the use of a generic installation
method using steel pins 3 mm (1/8 inch) or greater in diameter welded to the bulkhead or
deck plate in a 30 cm (12 inch) square grid pattern. The insulation is pushed onto the pins
and secured with steel clips, at least 3 cm (1-1/4 inch) in diameter. There is no requirement to
install wire mesh in addition to the steel clips, but metal wire mesh may be used if desired.

Inspection Note: The steel clips applied to secure structural insulation should be pushed onto
the pins until snug with the insulation surface. The clips should not compress the insulation
to less than the required thickness.
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Inspection Note: Field application of spray-on insulation is required to follow the approved
installation procedures, including the correct mixing ratio of the insulation components,
along with specific metal surface cleaning and preparation. Adherence to the approved
installation procedures that are listed in the type approval and manufacturer’s installation
instructions is necessary to ensure proper adhesion of the insulation to the steel core.

2.3.2 SOLAS vessels

Ref: Approval series 164.107, MRA approval series A.1/3.11, FTP Code, Annex 1, Part 3

Inspection Note: Structural insulations approved under approval series 164.107 are subjected
to two different tests for application to bulkheads and decks. Typically, a greater thickness
of insulation is needed for bulkhead applications than deck installations. The type approval
should be consulted to confirm the minimum approved thickness for each orientation.

Inspection Note: Insulation materials approved under approval category 164.107 must be
installed in accordance with the approved installation details and manufacturer’s instructions
to satisfy the conditions of type approval. Deviations from the approved attachment method
such as the use of generic steel pins and clips that may be used for insulation approved under
164.007 have not been tested to the more conservative FTP Code requirements.

Structural insulations must first be tested for noncombustibility under Annex 1, Part 1. If any
adhesives are used in conjunction with a structural insulation, they are not required to be
non-combustible, but they must have low flame spread characteristics as determined by
Annex 1, Part 5 of the FTP Code and should be included in the follow-up program.

The insulation must be tested for fire endurance in accordance with the FTP Code, Annex 1,
Part 3.

The FTP Code restricts approvals of structural insulations to the orientation in which the
material was tested. Thus, separate horizontal and vertical tests are necessary for unrestricted
approval.

Bulkheads

Bulkhead insulations are tested under Part 3 in a full-scale furnace with a minimum specimen
height of 2500 mm (8.2 feet) and width of 2440 mm (8 feet). (Note that the specimen size
required by Part 3 of the FTP Code is larger than that specified by IMO Res. A.754(18).)

Bulkheads are tested with the insulation attached to the unexposed side of a stiffened 4 mm
steel plate to simulate a worst-case exposure. Because the test is run with the steel core plate
exposed to the furnace, a greater thickness of insulation is needed to pass the FTP Code A-60
bulkhead test, than the 46 CFR 164.007 test.

21




Enclosure (1) to NVIC 9-97, CH -1

MSC/Circ. 1120 contains an interpretation of SOLAS regulation 11-2/3.2 that allows the
approval of lightweight A-class bulkhead panels for use as non load-bearing internal A-class
divisions in accommodation and service spaces. A-class lightweight panels are similar to
B-class panels, except they are fire tested for a 60 minute test period, but are not required to
be tested or installed in combination with a 4 mm thick core plate.

Decks

Decks are tested with a minimum specimen width of 2440 mm (8 feet) and length of 3040
mm (10 feet). For this application, the insulation is attached to the underside of the steel deck
plate, and the specimen is mounted in the furnace with the insulation exposed to the furnace
heating conditions. The top surface of the steel deck plating is normally left bare during the
test. If the test is to qualify aluminum construction, the test specimen should include the
primary deck coverings that the manufacturer specifies, as they affect the rate of heat loss on
the unexposed side of the assembly, which could lead to test failure. The FTP Code requires
that the structural insulation must maintain the temperature rise on the aluminum core plate
below 200° C (450° F) during the test. The Coast Guard will also accept testing of insulation
for aluminum decks without a topside surface. If the underside insulation is capable of
limiting the core temperature to 150° C (300° F), approval will be granted for the use of any
deck coverings.

General approval criteria

The acceptance criteria for approval of structural insulations require that the average
unexposed face temperature rise should not exceed 140° C, and the temperature rise recorded
by any individual thermocouple should not be more than 180° C. In addition, there should be
no flaming on the unexposed side and there should be no ignition of the cotton-wool pad
around openings. The FTP Code also requires that no significant gaps or openings form in
the specimen during the fire test. Two gap gauges are used for this purpose. A 6 mm
diameter gauge is inserted in any openings and the test is considered a failure if the gauge
can be moved a distance of 150 mm along the opening. The second gauge is 25 mm in
diameter, and failure occurs if the large gap gauge can be fully inserted into any opening.

The fire tests are conducted with the minimum thickness of insulation needed to achieve an
A-60 rating. This minimum thickness is listed on the type approval certificate, and is the
minimum thickness that is acceptable for shipboard installations. If a manufacturer requests
approval for a structural insulation for A-30 or A-15 protection, the FTP Code requires
additional fire tests to determine the required thickness of the insulation. The FTP Code does
not permit the required thickness of structural insulation for A-30 and A-15 divisions to be
based on calculations, as is permitted for domestic vessels.
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2.4 Bulkhead Panels
2.4.1 Domestic vessels

Ref: 46 CFR 164.008

Inspection Note: Manufacturers of approved bulkhead panels are required to submit joiner

details and typical installation drawings as part of the type approval application. Reference
to the approved drawings can be found on the type approval certificate and in MISLE. The
appropriate drawings are generally noted in the “Identifying data” section. These drawings

may be requested from the installer or shipyard to verify correct installation.

The required type approval tests for bulkhead panels are described in 46 CFR 164.008. All
materials used for the construction of the bulkhead panels must first pass the test for
noncombustible materials under 46 CFR 164.009. The test samples for the
noncombustibility test should replicate the actual proportions of materials used in the
construction of the bulkhead panels. Bulkhead panels are normally tested without decorative
laminates or applied paints, however, if the panels are only manufactured with factory
applied laminates, the noncombustibility test specimens should include the laminate and
adhesives.

46 CFR 164.008 is a full-scale furnace test that evaluates the fire endurance of a minimum
2440 mm (8 feet) high x 1900 mm (6.25 feet) bulkhead panel specimen. The bulkhead panel
is not mounted on a steel core plate, but is instead self-supporting and restrained by a
joinerwork system consisting of a bottom and top track, end caps and at least one vertical
joint. The joinerwork system is typically constructed of steel channels that are fastened to
the test furnace frame. The furnace is then run at the ASTM E-119 standard time-
temperature curve.

General approval criteria

In accordance with 46 CFR 164.008, B-0 and B-15 bulkhead panels, and bulkhead panels
intended for use as a component of A-15 or A-30 construction are subjected to a 30 minute
fire test exposure. Bulkhead panels that will be used as a component of A-60 construction
must pass a 60 minute test exposure.

B-15 bulkhead panels and panels that will be used as a component of A-15, A-30 and A-60
construction must be capable of preventing the average temperature rise on the unexposed
side of the specimen from exceeding 139° C (250° F), and the maximum temperature rise at
any one point, including joints, from exceeding 225° C (405° F) during the first 15 minutes of
the test exposure. No temperature rise limitations apply for a B-0 approval.

The manufacturer is required to prepare typical installation drawings as part of the type
approval. The minimum level of detail in the drawings includes:

a. asufficient number of vertical sections extending from deck to overhead showing all
installation variations in separate detail. Details should clearly depict the following:
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1. Deck and overhead fixation of basic panels, including details of the bulkhead
extensions used above ceilings

Ceiling or lining attachments (if applicable)

Draft stop attachments

Basic dimensions and thickness for panels and joinerwork

Type, size, and spacing of bolts, screws, and

fittings

arwn

b. a sufficient number of horizontal sections showing all installation variations in separate
detail. Details should clearly depict the following:

Two bulkheads joining at a tee

Two bulkheads joining at a butt

Four bulkheads joining at a cross
Outside corner

All variations of door jams

Bulkhead lining and connection detail

ocouarwnE

If the bulkhead panel system is designed with internal passages for electric cables or light
switches, samples of such configurations should be included in the test specimen.

2.42 SOLAS vessels
Ref: Approval series 164.108, MRA approval series A.1/3.11, FTP Code Annex 1, Part 3

The FTP Code requires all bulkhead panels to first be tested for noncombustibility under
Annex 1, Part 1. Any adhesives used in the panel construction must have low flame spread
characteristics when tested to Part 5 of the FTP Code and should be included in the follow-up
program.

Bulkhead panels are tested for fire endurance under Annex 1, Part 3. The FTP Code requires
bulkhead panels to be tested in accordance with IMO Res. A.754 (18) for approval as B-0 or
B-15 divisions. Although the FTP Code references B-30 approvals, SOLAS has no
requirements for such a bulkhead rating, and the Coast Guard does not issue B-30 type
approvals. A single 30 minute fire test of a bulkhead prototype is required for B-0 or B-15
Class type approval. The test assembly should include panels with internal passages for
electric outlets, light switches, etc. if the bulkhead panel system has provisions for these
penetrations.

If the manufacturer requests approval of the bulkhead panels for use as a component of A-60
construction, the approval test duration is increased to 60 minutes and the test is conducted
with a steel core plate in conjunction with the bulkhead panels. Two separate tests are
conducted; one test with the bulkhead panel facing the fire, and one test with the steel core
facing the fire. The minimum separation distance between the steel core plate and the panels
used for the approval test is a condition of type approval, applicable to shipboard
installations.
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General approval criteria

The acceptance criteria for approval of bulkhead panels requires that the average unexposed
face temperature rise should not exceed 140° C, and the temperature rise recorded by any
individual thermocouple should not be more than 225° C. In addition, there should be no
flaming on the unexposed side and there should be no ignition of the cotton-wool pad around
openings. The FTP Code also requires that no significant gaps or openings form in the
specimen during the fire test, as determined by the insertion of two standard gap gauges.

The Code requires nonsymmetrical panel systems to be installed in the test furnace with the
side expected to give inferior performance exposed to the fire. If a determination of which
side of the panel should be exposed to the furnace cannot be easily made from a review of the
manufacturer's drawings, two tests are required with each side of the panels exposed.

Manufacturers of approved bulkhead panels are required to prepare drawings with typical
joiner details as a required part of the approval. The expected level of detail for these
drawings is discussed in section 2.4.1. Installation of the panels in accordance with the
manufacturer's approved joiner details is a condition of type approval.

IMO Resolution A.754(18) specifies that testing should be conducted on panels without
decorative surface finishes or paints. For bulkhead panels that are only manufactured with a
superimposed finish, portions of the surface finish on the unexposed side need to be removed
to allow mounting of the thermocouples. Decorative surface finishes are approved separately
under Parts 2 and 5 of Annex 1 of the FTP Code.

25 Noncombustible Materials
2.5.1 Domestic vessels
Ref: 46 CFR 164.009

The test method used to approve noncombustible materials is described in 46 CFR 164.009.
Five cylindrical samples of the material, 45 mm in diameter and 50 mm in height, are
inserted into a tubular furnace that is pre-heated to 750° C. Temperatures are monitored at
several locations to determine the average reaction to the applied heat exposure for the five
samples. 46 CFR 164.009 requires the following acceptance criteria to be satisfied for
materials to be considered noncombustible:

1. The average furnace temperature must not rise more than 50° C;

2. The specimen average surface temperature must not rise more than 50° C;

3. The average duration of flaming after the specimen is inserted into the furnace must
not exceed 10 seconds; and

4. The average specimen weight loss must not exceed 50%.

The temperature rise limits in 1 and 2 above are the difference between the initial stabilized

furnace temperature and the maximum furnace or surface temperatures reached during the
test.
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Composite materials should be tested in their final assembled form. If the thickness of the
finished product is less than the required sample size, a thicker sample should be made up
using the materials in the same proportions as the finished product. If this is not possible,
each of the components of the finished product should be tested individually.

All structural fire protection materials required to be type approved as noncombustible
materials must be tested in accordance with 46 CFR 164.009. However, the following
materials are considered inherently noncombustible without testing, and are not issued type
approval certificates:

1. Glass, clay, ceramics or uncoated glass fiber.

2. All metals except magnesium or magnesium alloys.

3. Portland cement, gypsum, concrete with aggregates of only
sand, gravel, vermiculite, silica, perlite, or pumice.

4. Woven or knitted glass fabric containing not more than 2.5
percent lubricant by mass.

2.5.2 SOLAS vessels
Ref: Approval series 164.109, MRA approval series A.1/3.13, FTP Code, Annex 1, Part 1

The FTP Code requires all insulations, bulkhead panels, continuous ceilings, and materials
that are used as integral components of panels, doors and windows to be tested for
noncombustibilty under Part 1. A separate noncombustibility test may not be necessary if a
manufacturer uses components that already have a Coast Guard type approval under 164.109,
or if the materials were tested for noncombustibilty within 2 years by the same laboratory,
and the laboratory is able to confirm that the materials have not changed.

Part 1 of the FTP Code requires testing to 1ISO 1182-1990 using the acceptance criteria listed
in the FTP Code. The scope of ISO 1182 indicates that the test method is not applicable to
materials that are coated, faced or laminated. The Coast Guard does not apply this
rest