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3.1
Report of the discussion on the GUIDELINES
FOR HIGH EXPANSION FOAM USING INSIDE AIR at FP50

Requirement Comments Discussion(FP50)

DRAFT GUIDELINES FOR THE APPROVAL OF INSIDE AIR FOAM
SYSTEMS

1 General

SOLAS provides for and accepts the use of high expansion foam systems inside
machinery spaces. The fixed high expansion foam fire-extinguishing system
providing foam generators inside the protected space should demonstrate by a test
to have the capability of extinguishing a variety of fires, which may occur in a

ship’s engine room.

2 Definitions

2.1 Foam solution: a solution of foam concentrate and water.

2.2 Foam concentrate: the liquid which, when mixed with water in the

appropriate concentration forms a foam solution.

2.3 Foam generator: a discharge devices consisting of a nozzle or set of

nozzles and a casing. The casing is typically made of perforated steel / stainless

steel plates shaped into a box that enclose the nozzle(s). Foam generator
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24 Inside Air Foam System: a fixed high expansion foam fire extinguishing

system with foam generators located inside the protected space.

25 Nominal flow rate: the foam solution flow rate expressed in L/min.
2.6 Nominal application rate: the flow rate per area, i.e. expressed in
L/min/m?.

2.7 Nominal foam expansion ratio: the ratio of the volume of foam to

the volume of foam solution from which it was made.

2.8 Nominal foam production: the volume of foam produced per time
unit, i.e. nominal flow rate times nominal foam expansion ratio, expressed in
m3/min

2.9 Nominal filling rate: the ratio of hominal foam production to the

area, i.e. expressed in m/min.

2.10 Nominal filling time is the ratio of the height of the protected space to

the nominal filling rate, i.e. expressed in minutes.

WG

3 Principal requirements for the system

3.1 Principal performance:

.1 The system should be capable of manual release. Automatic release of
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the system should not be permitted, except as permitted by the Administration.

.2 The system should be capable of fire extinction, and tested in accordance

with Appendix 2 to this guideline.

.3 The expansion ratio and drainage time of the foam concentrate should be

approved by the Administration in accordance with MSC/Circ.670. However, the

fire tests specified in paragraph 3.8 of the Annex to MSC/Circ. 670 need not be

applied. [The foam concentrate should be approved in accordance with (small scale

foam quality test to be developed)]

Sweden CG

Need to have small scale tests
specific to inside air applications.
The tests should include
repeatable exposure to heat and

smoke

Japan  CG

Japan considers the small scale
foam quality test is not necessary,
since the fire test using the 500
m3 enclosure sufficiently
assesses the foam quality.
Small scales test seems to require
duplicate fire tests. For
member’s  reference,  vessels
gross tonnage having 500 m3 ER
is around 2000 tons.

MSC/Circ.670

4 The foam generators should be successfully tested in accordance with

Appendix 1 to this guideline.
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Deleted

3.2 Requirements for the system

Germany CG

1 Harmonize with MSC/Circ. 668 CG

The system should be supplied by both main and emergency sources of power and

should be provided with an automatic change-over switch. The emergency power | Japan CG

supply should be provided from outside the protected machinery space Where the system is applied to
Machinery spaces of Category A,
main source supply is not
necessary because main source
should be cut off in case of fire in
the machinery spaces. Therefore,
Japan proposes to retain the
original text as it is.

2 The system and its components should be suitably designed to withstand

ambient temperature changes, vibration, humidity, shock, clogging and corrosion WG CG EN

normally encountered in machinery spaces or cargo pump room in ships, and | Comportment EN

manufactured and tested to the satisfaction of the Administration in accordance

with the requirements given in Appendix 1 to these Guidelines . Components

inside the protected spaces should be designed to withstand the elevated

temperatures, which could occur during a fire.

Deleted

4 Foam-—generators—and System piping, components and pipe fittings in | Norway CG

contact with the foam concentrate should be constructed of corrosion resistant | Add req. for corrosion resistant

materials such as stainless steel, SuNi-aHey or equivalent. Other system piping and CuNi
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foam generators should be galvanized steel or equivalent. [If the system | Japan CG
components (such as foam proportioner, foam concentrate pump, etc.) should be | Japan proposes to add “and water CG
constructed of copper or copper alloy by practical reason, an effective means of | constantly” after concentrate,
protection such as a steel cover or A-60 insulation should be provided, unless the | because the corrosion should be
components are not located in a high fire risk area] considered only in such cases. Brass
Korea CG
Foam generators would not be in
contact with foam concentrate.
Also propose deleting CuNi alloy
due to low melting point.
4 bis Means to test the foam and water pumps as well as means to Upper deck

realistically test at least one foam generator should be provided. All sections of
piping should be provided with connections for flushing, draining and purging with
air.

Foam generator

5 The expansion ratio of the foam should not exceed 1,000 to 1. The quantity
of foam concentrate available should be sufficient to produce foam for the
minimum operation time specified by the manufacturer, but not less than 30
minutes.

.6 Means should be provided for the crew to safely check the quantity of

foam concentrate and take periodic control samples for foam quality.
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T Operating instructions for the system should be displayed at each operating

position.

8 Spare parts should be provided in accordance with the manufacturer’s

instruction.

9 Filling rate for the system should be followed the results of the test to be
conducted in accordance with Appendix 2. Where the volume of the machinery
space in question is more than that of the class 3 test enclosure, the test data of

filling rate conducted in the class 3 test enclosure can be used for approval.

[The design filling rate for the system should be based on the nominal filling rate
calculated on the basis of the nominal foam expansion ratio and the nominal
application rate used during the approval tests in accordance with Appendix 2.

The nominal foam expansion ratio should be determined according to EN 13565-1]

[The design filling rate for the system should be adequate to completely fill the

largest protected space in [2][10] minutes or less.]

Sweden CG

The design filling rate should be
based on the rate used in the
approval  tests.  Also the
maximum fill time should be 10

minutes

USA CG

We propose that a instead of a
filling rate, a maximum filling
time of 2 minutes should be

specified for all applications

Poland CG
Agree with USA

Japan CG

Japan considers that filling up
time should be determined,
taking the character /

performance of each fixed fire

10
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fighting system into account.
CO2 system should be filled up
the space for short time taking
into account the leakage from
dampers, etc. On the other
hand, high expansion foam and
water systems are not necessary
to fill up for shorter time, taking
into account the cooling effect by
water and fire extinguishing
scenario and that machinery
spaces are protected by A-60
insulation. Therefore, Japan
considers that filling rate not less
than 1 m/min is enough
requirement to the system.
Therefore Japan proposes to

retain the original text as it is.

10 If an internal combustion engine is used as a prime mover for the sea water
pump for the system, the fuel oil tank to the prime mover should contain sufficient
fuel to enable the pump to run on full load for at least 3 hours and sufficient
reserves of fuel should be available outside the machinery space of category A to
enable the pump to be run on full load for an additional 15 hours. If the fuel tank
serves other internal combustion engines simultaneously, the total fuel tank

capacity should be adequate for all connected engines.
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Norway CG

Propose to delete

Japan CG

Japan proposes to retain this
requirement as it is, taking a risk
to the crew by foam including

combustion gases into account.

Poland CG
Agree with Japan

CG

A2 The arrangement of foam generators and piping in the protected space
should not interfere with access to the installed machinery for routine maintenance
activities.

A3 The system source of power supply, foam concentrate supply and means of
controlling the system should be readily accessible and simple to operate, and

should be arranged at positions outside the protected space not likely to be cut off

by a fire in the protected space. (

)
A4 Arrangements of foam generators should in general be designed based on UK (CG)
the approval test results. The number of generators may be different, but the Generator CG

minimum filling rate determined during approval testing should be provided by the

system
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A5 Foam generators should be uniformly distributed under the uppermost

ceiling in the protected spaces including the engine casing. Extra foam generators

UK WG

may be required in obstructed locations. The foam generators should be arranged 2
with at least 1 m free space in front of the foam outlets, unless tested with less | Water mist
clearance. robust
T The piping system should be sized in accordance with a hydraulic
calculation technique* to ensure availability of flows and pressures required for
correct performance of the system.
8 The control system of ventilation fans**, discharge alarm and oil pumps**
should be available at the position(s) where this extinguishing system is
controlled.
APPENDIX 1 Norway CG EN
COMPONENT MANUFACTURING STANDARDS FOR INSIDE AIR This section should only apply to
FOAM SYSTEMS foam nozzles and should be
based on revised MSC/Circ. 913, CG

Foam generators nozzles installed in the protected space should be tested in | whereas a suitable set of design
accordance with the following items stipulated in Appendix A to MSC/Circ.668 | requirements may be defined for
and generators should be tested in accordance with the following items 1 and 6: the casing. Generator

.1 Dimension Japan CG

.2 Flow constant: The value of the flow constant K should be determined by
measuring the flow at the maximum operational pressure, minimum

operational pressure and the middle operational pressure.

Japan proposes that the tests
specified in paragraphs .3 and .4

should be applied to the nozzles
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Stress corrosion

.4 Sulphur dioxide corrosion: Visual inspection only may be carried out

.5 Salt spray corrosion: The test may be carried out at NaCl concentration of
5%. Paragraph 3.14.2 in Appendix A to MSC/Circ.668 need not to apply.

.6 Resistance to heat: Where the components are made of steel, this test need
not be applied.

.7 Impact test: Only, the nozzles may need to be tested.

.8 Clogging test: Where the diameter of the opening of the nozzle exceeds

[1.5 mml], this test need not apply.

[Foam generators should be tested in accordance with the following items
stipulated in EN 13565-1 :

. Clause 4: General construction requirements (4.1-connections,

4.5-corrosion resistance of metal parts, 4.8-heat and fire resistance)

. Clause 5: Discharge coefficients
. Clause 6: Quality of foam (6.2-High-expansion components)
. Clause 9: Components for medium and high-expansion foam systems

Foam generators should also be able to withstand the effects of vibration without
deterioration of their performance characteristics when tested in accordance with
(para 4.16 of App A to MSC/Circ. 668) After the vibration test according to (para
4.16 of App A to MSC/Circ. 668) the generators should show no visible
deterioration and should meet the requirements of (clauses 5 & 9 of EN13565-1)

only, taking into account of
necessity of application of these
tests to casings and that it is
impossible to carry out these tests
for large objects such as the
casings. Additional  tests
according to EN 13565-1 are not
familiar worldwide and the tests
mentioned in original ones are
enough to assess the components.
Therefore, Japan proposes to

delete and should meet the
requirements of clauses 5 & 9 of

EN 13656-1”

Sweden CG

Water mist nozzle component
tests are not appropriate.
Recommend using EN 13565-1
plus an added vibration test taken
from 668

Normal

(Water mist
Min.

Generator
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APPENDIX 2

TEST METHOD FOR HIGH EXPANSION FOAM FIRE-FIGHTING
SYSTEM

1 Scope
The test method is intended for evaluating the extinguishing performance of
inside-air high-expansion foam fire-fighting systems. System design should be

based on the conditions used during the specified fire tests

2 Sampling

The components to be tested should be supplied by the manufacturer together with
design and

installation criteria, operational instructions, drawings and technical data sufficient
for the

identification of the components.

3 Fire tests

3.1 Test principles

This test procedure enables the determination of design criteria and the
effectiveness of high expansion foam fire-extinguishing system against spray and

pool fires, which are obstructed by a simulated engine.

3.2 Test description
3.2.1 Test enclosure

3.2.1.1 The fire extinguishing tests of the system should be carried out using the
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following test compartments.

.1 Test compartment 1

The test should be performed in a 100 m? room with 5 m ceiling height and
ventilation through a 2 m x 2 m door opening according to figure X (figure 2 in
MSC Circ 668). The engine mock-up should be designed according to figure Y
(figure 2-3 in MSC Circ 668). The door opening to the test compartment may be
covered during the test at the same rate as the foam layer is building up in the

compartment to avoid foam leakage through the door opening.
.2 Test compartment 2

The test should be performed in a test compartment having a volume of between
1200 to 3000 m® and a height exceeding 7,5m. The ventilation of the test
compartment should be as in Test compartment 1 but with four additional 1 m?
square ventilation openings located at each corner of the ceiling. The foam

generators should not be positioned near the ceiling openings.

.3 Test compartment 3

The same arrangement should be used as for test compartment 2 but without any
ceiling in order to avoid any restrictions in air supply. The height of the walls must
be high enough to avoid foam overflow which will depend on the performance of

the system.

3.2.1.2  Any test enclosure should be provided with natural or forced ventilation

Sweden CG

Propose three different fire
scenarios to account for varying
shipboard ventilation and

configuration parameters

Japan CG

Japan considers that two fire
scenarios using small (500 m3)
and large (3000-4000 m3) test
enclosures are enough to assess
the performance of the system,
taking volume and ventilation
condition of the machinery space,
duration and cost of approval test
into  account Furthermore,
Japan considers that the test
using the small test compartment
should be conducted to assess the
affect by smoke produced by the
test fire and the test using the
large compartment should be
conducted for confirmation of the

system performance.

Sweden CG

CG
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to ensure that the oxygen concentration at the fire location should be a minimum of
20% (by vol.) at the start of the test. The ventilation should be arranged so that
fresh air from the ventilation should not been taken into the foam generators
directly.

Delete the entire paragraph.
Covered by the vent conditions in

the 3 new fire test scenarios

3.2.2  Simulated engine

The fire test should be performed in a test apparatus consisting of:

.1 A simulated engine of size (width x length x height) 1 m x 3 m x 3 m
constructed of sheet steel with a nominal thickness of 5 mm. The simulated
engine is fitted with two steel tubes of 0.3 m in diameter and 3 m in length,
which simulate exhaust manifolds and a grating. At the top of the simulated

engine a 3 m2 tray is arranged. See figure 1.

.2 A floor plate system of 4 m x 6 m and 0.5 m in height surrounding the

simulated engine with a tray (4 m2 in area), underneath. See figure 1.

3.2.3 Test Program

The fire test should be carried out using following fire scenarios.

.1 Combination of the following fire programs (Test fuel: Commercial fuel oil or
light diesel oil):

(1) Low-pressure spray on top of the simulated engine centered with nozzle
angled upward at a 45-degree angle to strike a 12 — 15 mm diameter rod 1

m away.
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(2) Firein trays under (4m2) and on top (3m2) of the simulated engine.

2 High-pressure horizontal spray fire on top of the simulated engine. (Test

fuel: Commercial fuel oil or light diesel oil);

.3 Low pressure concealed horizontal spray fire on the side of the simulated
engine with oil spray nozzle positioned 0.1 m in from the end of the simulated
engine and 0.1 m2 tray positioned 1.4 m in from the engine end at the inside

of floor plate. (Test fuel: Commercial fuel oil or light diesel oil); and

A4 Flowing fire 0.25 kg/sec from top of mock-up (Test fuel: Heptane)

Fire type Low pressure High pressure
Spray nozzle Wide spray angle (120° | Standard angle

to 125°) (at 6 bar)

full cone type full cone type
Nominal oil pressure | 8 bar 150 bar
Oil flow 0.16 + 0.01 kg/s 0.050 +0.002 kg/s
Oil temperature 20 +£5°C 20 +5°C
Nominal heat release | 5.8 £ 0.6 MW 1.8+0.2 MW
rate

3.2.4 Installation requirements for tests
.1 Foam generators should not be installed above the simulated engine in such
a way that the foam flow directly hits the test fires.
.2 Foam generators should be installed at the uppermost level of the space.
The distance between the generators and test ceiling and floor should be

recorded and reflected in the manufacturer’s design manual.

30




The number and spacing of foam generators should be in accordance with

the manufacturer’s system design and installation manual.

Test procedure

4.1 Preparation Sweden CG
Propose alternate text Large scale
.1 The tray(s) used in the tests should be filled with at least 50 mm fuel on a
water base. Freeboard should be 150+10 mm, except for the 3 m? tray on top | Japan CG
of the simulated engine where the free board should be 5010 mm. Since paragraph 3.6.3 is widely
used as simulated sea water for
2 foam concentration and such sea CG
MSC/Cire.670-should-be-used-for-thefiretest—except-the—case-where-it-is | water has been demonstrated to
: i produce foam having the same
Sea water or simulated sea water specified in paragraph 3.6.3 of | level of performance as foam
MSC/Circ. 670 should be used for the fire tests. However, fresh water may be | produced by sea water, additional
used for practical reasons if it is shown that sea water provides the same level | tests using sea water are not
of performance. This should be done either by repeating the fresh water test | necessary. Therefore, Japan
with the longest time to extinguishment to ensure that the minimum | proposes to retain the original
performance requirements is still fulfilled or to use the small scale test method | text as it is.
for foam concentrates intended for inside air systems, see Paragraph 3.1.3. If
the system is tested in more than one test compartment, the sea water test
should be performed in test compartment 2 or 3.
4.2 Measurements
The following should be measured during the test. WG
Bilge fire
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.1 oil flow and pressure in the oil system;
.2 foam concentrate flow and pressure and water flow and pressure in the
extinguishing system;

.3 oxygen concentration in the test compartment. The sampling point should

Generator

be located 4.5 m from the centre of the engine mock-up on the exhaust pipe 2045 CG
side and 2.5 m from floor level (The measurement may be terminated when
the foam fills up to the oxygen sampling point); and
4 temperatures at the fire locations. Thermocouples should be located 1 m | Generator
in front of the spray nozzles and 0.5 m above the tray fuel surface to
provide additional information about time to extinguishment.
4.3 Preburn Sweden CG
We propose a 2 min preburn for CG
After ignition of all fuel sources, a 2 min pre-burn time for-the-tray-fires-and-10-to | all test fires 20%
15-secfor-the-spray-and-heptane-fires Is required before the extinguishing agent is
discharged. USA CG

Agree with Sweden

Poland CG

Agree with Sweden. We also
propose a 20% design safety
factor when calculating the

required quantity of foam.

Japan CG
Since spray nozzles for spray fire
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are located with certain height,
which is not less than 3m, spray
fire is continuously burned until
foam is filled up to the position
of the spray fire (i.e. pre-burn
time is normally not less than 1.5
min.) Therefore,  Japan
considers that pre-burn time of
10-15 sec. Is enough duration to
confirm continuous burning of
spray fire. Therefore, original

text should be retained as it is.

4.4 Duration of test

the-end-of-agent-discharge—The oil spray, if used should be shut off 30 seconds

after the fire has been judged extinguished. The overall time to extinction may

not exceed [15][5] minutes (or 50% of the recommended discharge time).

Sweden CG

Propose alternate text

USA CG
Propose 5 minutes as the

maximum time to extinction

Japan CG
The original text should be
retained due to the reasons

mentioned in item No. 16.

CG

45 Observations before the fire test
Temperature of the test room, fuel and the simulated engine should be measured

and recorded.
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4.6 Observations during the fire test

The following observations should be recorded.
.1 start of ignition procedure;

start of the test (ignition));

time when the system is activated,;

time when the fire is extinguished;

time when the system is shut off;

time when the fire is re-ignited, if any;

time when the oil flow for the spray fire is shut off; and

o N o o w N

time when the test is finished.

4.7 Observations after fire test
The following should be recorded.
.1 damage to any system components;
.2 level of fuel in the tray(s) to make sure that no limitation of fuel occurred
during the test; and

.3 temperatures of test room, fuel and the simulated engine.

5 Classification criteria
At the end of discharge of foam and fuel at each test, there should be no re-ignition

or fire spread.

6 Test report

The test report should include the following items.

.1 Name and address of the test laboratory;

34




Date and identification number of the test report;

Name and address of client, manufacturer and/or supplier of the system;
Purpose of the test;

Name or other identification marks of the product;.

Description of the test product;

Date of the test;

Test methods;

© o N o Ul Bh o N

Drawing of each test configuration

i
o

Identification of the test equipment and instruments used (including type
and manufacturer of the foam concentration);

.11 Conclusions;

.12 Deviations from the test method, if any;

.13 Test results including observation and measurement before, during and
after the test; and

.14 Date and signature.

7 Application of Test Results
Systems that have been successfully tested to the provisions of paragraph 3 may be

installed in different size spaces according to the following:

A the extinguishing system configuration used for the
test compartment 1 tests may be applied to systems for the protection of shipboard

spaces of equal or less volume and with restricted airflow;

2 the extinguishing system configuration used for the

test compartment 2 tests may be applied to systems for the protection of shipboard

Sweden CG
Guidance is needed on
application of test results to

different size compartments

Japan CG
This sentence should be deleted,

since it is impossible to apply to
ships, because it is impossible to

define the restricted airflow in

Filling rate

35




spaces with volumes and ventilation conditions between test compartment 1 and 3 | the machinery spaces.

using linear interpolation; and

3 the extinguishing system configuration used for the

test compartment 3 tests may be applied to systems for the protection of shipboard

spaces of equal or greater volumes and no restriction in ventilation
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3.2

FP51
18 24 NK
CG
CG
CG HK
NK
FP50/4/1 HK
NK
Co2
FTP CG
FTP NK
FP50 FP50/WP.6-Add-1
FTP
3 CG
FP50
MSC/Circ.1033
4 CG
NK
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NK

IACS FP50 NK
FP49/13
20000DW HWG MSC81 NK

IGS

IGS Feasibility
Operational matter
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4.1. MSC80

411 FTP Code
Code 1998
FTP
ISO

FTP

412 SOLAS 11-2/19

SOLAS

Class 2.1
23
23
MSC80/23/3
4.2 FP50
FTP

MSC80

FP48

FP50

FP50/10/1 FTP

1

IMO

IMO HSC
Part 10 Part11 Code
8 Code
FP49 MSC80 MSC
FP  New work items MSC80/21/5
SOLAS -2 19 19.3
19.3 MSC/Circ.1027
MSC/Circ.1148 MSC/Circ.1027
Class 2.3
Class 4.3
Class 3 | |
19.3 MSC/Circulars
FP  New work items FP50 3
FTP
FP50 10
FP50 9
FTP Amendment, Unified Interpretation ISO
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FP50/10/1 Add.1  FP50/10/1

FP50/10/2

FP50/10/3

FP50/10/4

FP50/INF.5

FP50/9

FTP
FTP FTP
FTP
New FTP
FTP Amendment, Unified Interpretation
FTP New FTP code
FP50/10/1 FTP
FTP Part 3-IMO A. 754
FTP Amendment, Unified Interpretation
FTP Part 3 FTP Part 3
IMO. A.754 18 New FTP Part 3
FP50/10/1 FTP
FTP Part 5 - IMO A.653
FTP Amendment, Unified Interpretation
FTP Part 5 FTP Part 5
IMO A.653 16 New FTP Part 5
FP50/10/1 FTP
FTP Part2 - FTIR
FTP Part2 ISO
FTIR ISO ISO
FTIR FP51
9
FTP Part 3
Gap
15mm
1 @6 mm  Gap gauge
A @6 mm Gap gauge
2 A B F
25mm  Gap gauge

FTP
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43 MSC81

SOLAS 11-2
SOLAS 11-2 19.3 HSC 2000
MSC/Circ.1027 MSC/Circ.1148 MSC/Circ.1027
Class 6.1 8 23 60
DSC10 IMDG 61 60
Class 6.1 8 23 60
19.3 MSC/Circulars MSC81/23/5
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5  FTP

51 R2 WG
511
FTP Code
SOLAS -2 1996 MSC 57 67
FTP
procedures MSC 61 67
7 1
FTP Code IMO IMO
MSC/Circular
FTP ISO
FTP
8
R2 FTP
16
2005 5
512 WG
R2
Working Group
WG 4
WG
1 FTP
IMO
FTP

Interpretation
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1996 12
International Code for Application of Fire Test
Code 1998
Code
FP MSC
ISO
IMO  FTP
IMO
RR MSC80
MSC80/21/5
FTP
IMO
FTP
IACS
Amendment



MSC.101(73): Part 10 Part 11(for HSC)
MSC.173(79): Part 2 SO,
Interpretation | MSC/Circ.916 964 1004 1008 1036 1120

Amendment

2 ISO
ISO
ISO
ISO FTP ISO

3

FP FTP FP

FTP
FTP FP
4
FTP

5
6 Part10 Partll

2000 HSC FTP Part 10 Part11

FTP HSC

Part 10 Part 11

FP49
IMO

5.2

Annex1 Annex 3 Annex 3-Appendix 1 & Apendix 2
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IMO FP50 IMO
FP50/10/1 FTP FTP Amendment  Unified
Interpretation ISO FTP

FP50/10/1 Add.1 FP50/10/1 FTP
FP50/10/2 New FTP

FTP Amendment Unified Interpretation
FP50/10/3 FTP Part 3—-IMO A. 754

FTP Amendment Unified Interpretation
FP50/10/4 FTP Part 5 - IMO A. 653

FTP Amendment Unified Interpretation
FP50/INF.5 FTP Part 2 FTIR ISO

ISO FTIR
FP51 INF.

FP50/9 9
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FP50 FTP ANNEX1 ANNEXS3 20060 9 6 R2 2
<< ANNEX 1 >>

1. Amendments of FTP code (Issued)

Relevant Para. Description of the amendment No of Action Comments
document MSC
FTP code 9 (Add new text) MSC.101(73) | Add textto
List of references the code.
Part 10 Annexl | (Add new text; FTP code Part10) MSC.101(73) | Add text to
-Fire-resistan | Partl0 | 1 Application the code.
tmaterials 2. Fire test procedure : MSC.40(64) as amended by MSC.90(71)
for HSC
Part 11- Annex1 | (Add new text: FTP code Part11) MSC.101(73) | Add text to
Fire-resistant | Part 11 | 1 Application the code.
divisions 2. Fire test procedure: MSC.45(65).
for HSC 3.Additional requirements
FTP code 3,4, (Add new text under “Product which may be installed without testing | MSC.101(73) | Add text to
Annex2 and/or approval”) the code.
3,4,
Part 2- 2.6.2 In the table of limits, the following text is added after the entry “SO2 120 | MSC.173(79) | Add text to
Smoke and ppm”; “(200 ppm for floor coverings)” the code.

toxicity test

2. Unified interpretations for FTP code (Issued)

Relevant Para. Description of the interpretation MSC/Ci Action Comments
document rc
FTP code 5.1.6.5 |For cases where an unsuccessful test had been | 1004 Keep as | If the manufacturer would be tested by the several test laboratories
Approval conducted prior to the final approval test, the|(1120) interpretati | when the test was failed, it is difficult that the test laboratory to trace
fire test report should include a description of on all history of the failure results. So, it should be keep as the
the modifications made to the test specimen that interpretation.
resulted in the successful test.
FTP interpretation
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Relevant
document

Para.

Description of the interpretation

MSC/Ci

rc

Action

Comments

FTP code
Approval

5.24

Type approval certificates for windows should
state which side of the window was exposed to
the heating condition during the test.

1036
(1120)

Add text to
the  code,
but A754
should be
modified

This interpretation might be conflicted with Res.A754 Appendix
Al_2.2.

So, A754 Appendix Al_2.2 should be modified.

1) delete the following sentence;

“not necessarily being the worst way round.”

2) add the following sentence after “the unexposed face of the
structural core”;

“, such as the window on front bulkhead of the tanker”

3) So the text should be modified as below;

“The bulkhead which includes the window should be insulated to class
A-60 on the stiffened face, which should be the face exposed to the
heating conditions of the test. This is con5|dered to be most typlcal of
the use of windows on board ships—=hetn

way—+ound.(deleted) There may be speual appllcatlons of wmdows
where the Administration considers it appropriate to test the window
with the insulation of the bulkhead to the unexposed face of the
structural core, such as the window on front bulkhead of the
tanker,(added) or within bulkheads other than class A-60.”

Res.A754  Appendix Al_2.2

FTP

Res.A754  Appendix Al_2.2

FTP code
Approval

524

The certificate should include a reference to
optional test(s) such as hose stream test and/or
thermo radiation test.

1036
(1120)

Keep as
interpretati
on

“A754 Appendix Al_5 Hose stream test” and “FTP code Annexl
Part3 Appendix thermo radiation test” is the optional test for the
window type approval. But it is not clear that which case of the
window should be required those optional tests. So, it should be clear
the specific reason that those optional test should be required at the
code.

If it is difficult to make the those reasons clearly, this text should be
keep as the interpretation, or it might be the cause of
misunderstanding that those optional test would be mandatory
requirement.

FTP
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Relevant Para. Description of the interpretation MSC/Ci Action Comments
document rc
interpretation
Part 1-12.1 The test exposure need not exceed a 30 minute | 964 Add text to
Non-combus duration. (1120) the code
tibility test
Part 1-12.1 For the purposes of this Part, ISO 1182:2002 | 1120 Add text to | “may” should be changed “shall”.
Non-combus may be used in lieu of 1SO 1182:1990. the code
tibility test
Part 2-12.6.2 Not only the FTIR (Fourier Transform Infrared | 916 Add text to | Although gas measuring method by using FTIR, and GC/MS were
Smoke and Spectrometer) method but also other methods | (1120) the code provided by MSC/Circ.916, Japan consider that not only the gas
toxicity test such as GC/MS (Gas Chromatography/Mass measuring apparatus but also the gas sampling method are very
Spectrometer) which can produce traceable important factor of the measuring. Because the test result of FTIR and
results can be used for the gas analysis. indication tube, which applied by same sampling method, were just
about same through our experience.
FTIR test method is under developing in ISO now. After this test
method would be established, gas measuring method of Part2 should
be carried out in accordance with ISO standard. It would be also
provided those sampling method.
* See the comment of FP50_INFX submitted by Japan for detail.
FTIR ISO
1ISO FTP Part 2
Part 3-Test|2.1 "B" class doors should be fire tested in B class | 916 Add text to | “B class steel bulkheads of dimensions as stated in paragraph 2.4.1 of
for Fire door steel bulkheads of dimensions as stated in|(1120) the code resolution A. 754(18)” is obscure meaning. So, definition of the “B
paragraph 2.4.1 of resolution A.754(18), class steel bulkheads” should be clear.
otherwise approval should be limited to the type Japan consider that 3.2 mm thickness steel plate, instead of 4.5 mm on
of construction in which the door was tested. A class bulkhead, apply the bulkhead core for B-class fire door test
* See the comment of Annex3 for details
MSC/Circ.916 FTP B class
steel bulkheads
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Relevant Para. Description of the interpretation MSC/Ci Action Comments
document rc
Resolution | 2.6.2.2 |"B" class doors should be fire tested in B class | 916 Add text to | Same as above.
A.754(18) steel bulkheads of dimensions as stated in|(1120) A.754(18)
Annex paragraph 2.4.1 of resolution A.754(18),
otherwise approval should be limited to the type
of construction in which the door was tested.
Part 3-Test|2.2.1 The minimum bulkhead panel height should be | 964 Add text to
for "A","B", a standard height of the manufactured panel | (1120) the code
and "F" class with a dimension of 2.400 mm.
divisions
Part 3-Test|3.1 The calcium silicate board described as a|916 Add text to | Same text should be add to Annex1 Part5 and Res. A.653(16) .
for "A","B", dummy specimen specified in paragraph 3.3 of | (1120) the code
and “F" class resolution A.653(16) should be used as a Annex1 Part 5 A.653(16)
divisions standard substrate for adhesives.
Part 3-Test|4.1 Sealing materials used in penetration systems|1120 Add text to | Same texts should be added to Res.A754 Appendix Alll Pipe and duct
for "A","B", for “A” class divisions are not required to meet the code penetoretions_2.2, and Appendix AlV Cable Transit_2.2.
and “F" class non-combustibility criteria provided that all
divisions other applicable requirements of FTP Code, AT754 Appendix Alll 2.2, and Appendix AlV 2.2.
part 3, are met.
Resolution |1.2 The thickness of insulation on the stiffeners | 916 Add text to
A.754(18) need not be same as that of the steel plate. (1120) A.754(18)
Annex
Resolution | 1.6 Doors, windows and other division penetrations | 1004 Add text to
A.754(18) intended to be installed in fire divisions made of | (1120) A.754(18)
Annex material other than steel should correspond to
prototype(s) tested on a division made of such
material, unless the Administration is satisfied
that the construction, as approved, does not
impair the fire resistance of the division
regardless of the division construction.
Resolution |1.7 "B" class constructions should be tested without | 916 Add text to
A.754(18) finishes. For constructions where this is not|(1120) A.754(18)
Annex possible, finishes should be included in the
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Relevant Para. Description of the interpretation MSC/Ci Action Comments
document rc
non-combustibility test of the construction.
Resolution |2.8.2 Where testing is conducted on a perforated | 1120 Add text to | Res.A754 2.8.2 described as below;
A.754(18) ceiling system, equally constructed A.754(18) |“If the ceiling may incorporate electrical fittings, e.g. light fittings
Annex non-perforated ceilings and ceilings with a Modify is | and/or ventilation units, it is necessary that initially a test is performed
lesser degree of perforations (in terms of size, necessary. |on a specimen of the ceiling itself, without the incorporation of these
shape, and perforations per unit area) may be units, to establish the basic performance. A separate test(s) may be
approved without further testing. performed on a specimen(s) with the units incorporated to ascertain
their influence on the performance of the ceiling.”
This interpretation might be discrepancy with above sentence.
So modification of the above sentence of A754 should be necessary.
New sentence proposed;
AT754
A754
Resolution |9 There exist no expectations that “A” and “B” | 1120 Add text to
A.754(18) (9.2) class fire doors remain functional, in the ability A.754(18)
Annex to be opened/closed, during or after the Annex 9.2
specified test duration.
Resolution |2.1 The test should be conducted on a window of | 1036 Add text to
A.754(18) the maximum size (in terms of both the height | (1120) A.754(18)
Appendix and the width) and the type of the glass pane Appendix
Al and/or the minimum thickness of the glass pane Al21
Windows or panes and gaps, if appropriate, for which
approval is sought. Test results obtained on this
configuration should, by analogy, allow
approval of windows of the same type, with
lesser dimensions in terms of height and width
and with the same or greater thickness.
Resolution |5.3 The window should be considered to have 1120 Add text to
A.754(18) failed the hose-stream test if an opening A.754(18)
Appendix develops that allows an observable projection of Appendix
Al water from the stream beyond the unexposed A.l5.3
Windows surface during the hose stream test. Gap
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Relevant Para. Description of the interpretation MSC/Ci Action Comments
document rc
gauges need not be applied during or after the
hose stream test.
Resolution |2.2.4 The distance between the fire damper and the | 964 Add text to | Modify the drawing of A.754(18) Appendix A.lI.
A.754(18) structural core specified in paragraph 2.2.4|(1120) A.754(18) |“Length of the coaming” and “the distance between the fire damper
Appendix means the distance between the fire damper and the structural core” should be show on the drawing, A.754(18)
Alll centre and the structural core. Appendix A.ll Figure Al
Fire dampers AT54
900mm 450mm
225mm
Resolution |4 If evaluation of insulation is required, it should | 964 Add text to
A.754(18) prevent a temperature rise at any point on the | (1120) A.754(18)
Appendix surface not exceeding 180°C above the initial
Alll temperature. The average temperature rise is
Fire dampers not relevant.
Resolution |4.1 Penetrations and transits should meet both|916 Add text to
A.754(18) integrity and insulation criteria. (1120) A.754(18)
Appendix
A.lll
Pipe and
duct
penetrations
Resolution |4.1 Penetrations and transits should meet both|916 Add text to | Res.A754 Append. A.IVV4.1 described as below;
A.754(18) integrity and insulation criteria. (1120) A.754(18) |“The performance of cable transits may be related to their ability to
Append. satisfy both the requirements for insulation and integrity or may be
AlV related only to the requirements for integrity, depending on the
Cable requirements of the Administration.”
transits This interpretation might be discrepancy with this interpretation.
So modification of the above sentence of A754 should be necessary.
Following sentence should be deleted.
“or may be related only to the requirements for integrity, depending
on the requirements of the Administration.”
AT754 Append. A.1V4.1
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Relevant
document

Para.

Description of the interpretation

MSC/Ci
rc

Action

Comments
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Relevant Para. Description of the interpretation MSC/Ci Action Comments

document rc
Part 5 - Test Where a product is approved based on a test of | 1004 Add text to | Although MSC/Circ.1004 is the guideline for the type approval of the
for surface a specimen applied on a non-combustible | (1120) the code surface materials, there are some unidentified points for the surface
flammability substrate, that product should be approved for materials.

application to any non-combustible substrate
with similar or higher density (similar density
may be defined as a density > 0.75 x the density
used during testing) or with a greater thickness
if the density is more than 400 kg/m®. Where a
product is approved on the basis of a test result
obtained after application on a metallic
substrate (e.g. thin film of paints or plastic films
on steel plates), such a product should be
approved for application to any metallic base of
similar or higher thickness (similar thickness is
obtained as a thickness > 0.75 x the thickness of
metallic substrate used during testing).

1. When the no substrate applied for the surface flammability test,
product should be approved to both of metallic and non-combustible
substrate.

2. For the floor coverings, interpretation of MSC/Circ.1004 is
meaningless, because the floor covering could be accepted to carry out
single layer test, which meaning that the influence of the substrate
could be neglected.

3. For the bulkhead and ceilings, it is not accepted to carry out single
layer test, so the test should be based on interpretation of
MSC/Circ.1004 strictly.

To clarify those unidentified points of approval, Japan made the
guideline of the specimen substrate and its type approval, which set at
appendix 1 of Annex3, and propose it should be add to the code.

FTP

1

2 Part 5
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Relevant Para. Description of the interpretation MSC/Ci Action Comments
document rc
Resolution |7 Same as above 1004 Add text to | Same as above
A.653(16) (1120) | A.653(16)
Annex Annex
Resolution |7.3 Vapour barriers used in conjunction with|1120 Add text to | Evaluation test for the Vapour barriers should be carried out by Part5
A.653(16) insulation should be tested without any other A.653(16) |surface flammability test without any other components of “A” or “B”
Annex components of “A” or “B” class constructions Annex, class constructions. But the vapour barriers itself is very thin product,
that will shield the barrier being tested from the and FTP|and it is impossible for testing without the specimen backing. Japan
radiant panel. code thinks that it would be problem of this test method.
Annex1 Therefore Japan propose that the evaluation test for the Vapour
Part5 barriers with backing layers should be tested for non-combustibility
test instead of surface flammability test. When there is several density
of the insulation which would be base of Vapour barrier, both of
maximum and minimum density of insulation material with Vapour
barrier should be tested.
* See the comment of Annex3 for details
Vapour barriers Part5
Vapour barriers
Part 5
Vapour barriers
Min. Max.
Resolution |8.3.1 In the first line of the first sentence, the word | 1004 Correct text
A.653(16) “or” should read “of™". (1120) A.653(16)
Annex Annex,
Resolution |10 The sentence should be understood to mean: | 1036 Correct text
A.653(16) “Materials giving average values for all of the | (1120) A.653(16)
Annex surface flammability criteria as listed in the Annex,
following table ... (etc).
Resolution |10 Qsp means an average of three values of average | 1004 Add text to | Qs,, average heat for sustained burning, will be calculated by the 150
A.653(16) heat for sustained burning, as defined in|(1120) A.653(16) | mm, the first position, to the final station or 400mm which value is
Annex paragraph 9.3. Annex lower. When the frame front does not reach 180mm position, the

value of Qg can not calculated in accordance with A653 Para. 3.8. In
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Relevant Para. Description of the interpretation MSC/Ci Action Comments
document rc
this case, the calculation method of Qg is not clear. It should be
improved.
180mm Qsb
Part 6 - Test|2.1 For the purpose of this part, the total heat|1120 Revise the|Qt value in the table of “Surface flammability criteria” described in
for primary release value (Q,) for floor coverings given in table of | A653 Para.10 should be changed from 1.5 to 2.0MJ.
deck section 10 of the annex to resolution A.653(16) A.653(16) A653 10 Qt
coverings is replaced by < 2.0 MJ. Annex 2.0MJ
Part 6 - Test|2.2 Fire test procedure 1004 Revise text
for primary The test may be terminated after 40 min. (1120) of FTP
deck code
coverings

3. Proposal that did not discussed as it was an amendment rather than interpretation.

Following subjects did not discussed at FTP code interpretations, as the group considered being an amendment. If it would be necessary to discus those subjects again.

Code Ref. Description of reference documents Judgement of FP Action to be taken
Part 5 - Test|FP 49/6 | Preparation of specimens for Sealants and Mastics (FP49 Report) this item could be merged with the | To be continued on the
for surface| France A.653(16) |item on the comprehensive review of the FTP Code. | comprehensive review of
flammability | FP48/15 FP50 FTP code.
FP 46/5/3
Part3-  Fire | FP 49/7 Consideration of the Bottom clearance of the fire door | (FP49 Report) further consideration was needed to | FP50 Agenda 9(To be
door France A.754(18) resolve the matter and invited Members and |continued.)
FP48/14 international organizations to submit comments and
proposals to FP 50.
FP50
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Code Ref. Description of reference documents Judgement of FP Action to be taken
Part3 -|FP 48/4, | The development of performance standards for large | (FP48 WG) The group concurred with the view that | Further discussion should be
Enlarged fire | paragraph 11 | fire doors enlarged fire doors are used on all types of ships and | necessary?
door and annex 5 not only on large passenger ships and that enlarged

fire doors as a matter of principle should be
considered in relation to all ships. The group
therefore encouraged Members to submit such a new
work programme item proposal with supporting
documentation to the Committee.
FTPcode CG
FP48/3/4 3) Proposed interpretation on combustible insulation | Not discussed Further discussion should be
(Us) for piping systems within machinery spaces. (FP48WG) The proposed interpretation on | necessary?
combustible insulation for piping systems within
machinery spaces, the group considered this to be an
amendment.
Not discussed
Part3 — Fire | FP48/3/4 7) Substitution of stainless steel for steel without | Not agreed It might be need to discuss
door us additional testing (FP48 WG) The proposed interpretation on|more about this issue, if it
substitution of stainless steel, the group discussed the | would be necessary,
matter, but no firm conclusion was reached.
FP48
Part3 —| FP47/3/3 Testing of “A-0” corrugated bulkhead Not discussed Further discussion should be
bulkhead Russia A (FP47 Report) proposing amendments to resolution | necessary?

A.754(18) with regard to “A” class bulkhead tests,
and concluded that the document does not give
sufficient information or comparison data to support
the proposed amendment.
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Code Ref. Description of reference documents Judgement of FP Action to be taken
Part3 FP47/3/5 Test for Division — para7.5.1.6 and 9.3 of Annex Not discussed Further discussion should be
bulkhead Italy (FP47 Report) the proposed interpretation to | necessary?

Annex 1 paragraphs 7.5.1.6 and 9.3 of the Annex to resolution
A.754(18) represented an amendment rather than an
interpretation and was therefore not supported.
However, the Sub-Committee also agreed that
thermocouples placed over aluminium deck
stiffeners can yield higher temperatures than those
placed on aluminium plate and that this issue should
be taken into consideration for any future discussion
on amendments to resolution A.754(18);
Part3 FP47/3/5 paragraphs 1.2 and 2.1 of the Annex to resolution | (FP47 Report) the group agreed in principle with the | Further discussion should be
bulkhead Italy A.754(18) proposed interpretation to paragraphs 1.2 and 1.6 of | necessary?
Annex 2 the annex to resolution A.754(18) but noted that
there was not sufficient information on test results
regarding primary deck coverings for final approval;
Part3 FP47/3/5 Testing criteria of A-class corrugated bulkhead (FP47 Report) the group did not support the | Further discussion should be
bulkhead Italy paragraphs 1.2 and 2.1 of the Annex to A.754(18) proposed interpretation to paragraphs 1.2 and 2.1 of | necessary?
Annex 3 the Annex to resolution A.754(18) since it
A considered this to be an amendment to the resolution
rather than an interpretation
Not discussed
Part3 FP 46/5 (US) | Optional test of Windows (Fire testing of watertight | (FP46 WG) It to be amendments and did not include | Further discussion should be

door)
Watertight door

them in the interpretations. Not discussed

necessary?
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Code Ref. Description of reference documents Judgement of FP Action to be taken
Part3 FP44/6/3 Para.4: B-class steel bulkhead described on|(FP45 WG) the group agreed that this was|Definition of the B-class
(china) MSC/Circ.916. The thickness of steel sheet is|sufficiently covered by the interpretation to|steel bulkhead should be
proposed to be 0.6 £ 0.1 mm and that of mineral wool | paragraph 2.1 of part 3 of the FTP Codes set out in | clear?
to be 50 £ 5 mm. circular MSC/Circ.916.
MSC/Circ.916 B FP44
0.6mm 50mm B
B
3.2mm B15 30mm BO
NK
B
MSC/Circ.916  FTP
B class steel bulkheads
Part3 FP44/6/3 Para.5: Test for A,B&F class division (FP44 WG) document represented proposals for | Further discussion should be
(china) Part 3-A +B A B amendments to the Fire Test Procedure Code and | necessary?
relevant fire test procedures and took no further
action in respect to these proposals. Not discussed.
Part3 —| FP49/INF.2 | Test for ventilation duct Information only Further discussion should be
Ventilation UK necessary?
system
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<< ANNEX 2 >>

4. 1SO standards that were referred in FTP code were updated.

Relevant ISO Description of the ISO STD Action Remarks Comments
document No
Part 1-]1182 Original - 1S0O1182:1990 Modify Agreed to
Non-combustib Updated - 1S01182:2002 FTP code |add Ul
ility test
Part 2- Smoke | 5659-2 |Original - 1SO5659-2:1994  (Not Although gas-measuring method by using FTIR, and GC/MS were
and toxicity revised) provided by MSC/Circ.916, Japan consider that not only the gas
test ISO/CD21489:Fire tests -Method of measuring apparatus but also the gas sampling method are very
measurement of gases using Fourier important factor of the measuring. Because, through our experience, the
transform infrared spectroscopy (FTIR) test result of FTIR and indication tube, which applied by same
in cumulative smoke test sampling method, were just about same.

FTIR test method: under developing now. FTIR test method including those sampling method is under developing
in ISO now. After this test method would be established, gas measuring
method of Part2 should be carried out in accordance with ISO standard.
MSC/Circ.916 Part 2 FTIR
GC/MS

FTIR
FTIR ISO
ISO FTP Part 2
Part 5 - Test for | 5658-2 | Reference: 1SO5658-2:1996 (Not revised A653 should | 1ISO5658-2 is under revising in ISO now. Modification points are;
surface yet) be modified | 1) Pilot flame: changed from Acetylene gas to Propane gas
flammability (Similar test of Res. A.653(16)) 1ISO5658-2 | 2) Delete remote pilot flame test, use only impinge flame test.

ISO/CD5658-2: Reaction to fire tests — Test apparatus of 1SO5658-2 at testing laboratory for FTP code are

Spread of flame — Part2: Lateral spread usually share with the test apparatus of A653. (FTP code Part5). This

on building products in vertical IMO  Res. | modification of 1ISO5658 might be destroyed those compatibility. So,

configuration A.653(16) test of A653 should be changed as same as 1SO5659-2.

Additional reason for the change; At the original test of A653, in the
case of that the result of impinge flame condition might be applied for
the judgement and it failed, although the result of remote flame
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Relevant ISO Description of the ISO STD Action Remarks Comments
document No
condition was not burned, it might not be satisfaction of the test result.
Above modification would be more clear or reasonable test result for
the flammability characteristic.
1SO5658-2 ISO/CD5658-2
1) 2)
1ISO5658-2 AB53
ISO AB53
1ISO5658-2
Part 5 - 1716 Original - 1S01716:1973 FTP code|Agreed to
3.1 gross Updated - 1SO1716:2002 add Ul
calorific value
Partl0 — Test|5660-1 |Original - 1S0O5660-1:1993 MSC40(6
for high-speed Updated - 1SO5660-1:2002 4)
craft MSC90(7
1)
Partl0 — Test|9705 I1SO 9705:1993

for high-speed
craft

59




<< ANNEX 3 >>
5. Several reviews and revisions of the FTP code would be necessary through the experience of the application of FTP code

Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
Partl Vapour Evaluation test method for the Vapour barriers, usually made by aluminium sheet or glass cloth sheet, used in|Test method for the
barriers conjunction with insulation was noted as MSC/Circ. 1120 that it should be tested by Part5 surface flammability test | Vapour barriers should

without any other components of “A” or “B” class constructions. But the vapour barriers itself is very thin product,
and it is impossible for testing without the specimen backing. Japan thinks that it would be problem of this test
method.

Therefore, Japan used to carry out by Partl non-combustibility test for evaluation of the Vapour barriers, and then it
is satisfied ‘the products which may be installed without testing and/or approval described Annex2 5.1.

Proposal: Evaluation test method for the VVapour barriers should be used for non-combustibility test instead of surface
flammability test.

To clarify the test methods of the Vapour barriers by using Part1, those application should be noted on the code.
When the evaluation of the Vapour barriers by using Partl non-combustibility test, following method would be
applied.

1. Vapour barriers used in conjunction with insulation should be tested with the components of “A” or “B” class
constructions.
2. When there is several density of the insulation which would be base of Vapour barrier, both of maximum and
minimum density of insulation material with Vapour barrier should be tested.
Vapour barriers
MSC/Circ.1120 Vapour barriers
Part 5 Vapour barriers
(Part 5 )
Part 1 Part 1 Part 5
Vapour barriers

Partl Vapour barriers
Vapour barriers

be considered.
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
Partl Test report | Following text of “non-combustibility test reports should not be more than 24 months old at the date of the|Handling of the
for  A754 | performance of the fire resistance test” is described on A.754(18) 3.1. It doesn't harmonize with five years of type | non-combustibility test
fire test approval period for the non-combustible material, and it might be some confusion is occurred at the conducting of the | reports ~ should  be
fire resistant test of Part3. Therefore, it proposes changing hereafter. considered.
1. Type approval product of non-combustible material (within the period of the approval): Test report may not be
required.
2. Not type approval product: The non-combustibility test reports should not be more than 24 months old at the date
of the performance of the fire resistance test would be required.
So, new test should be added after above sentence. New text “non-combustibility test reports may not be required if
the type approval product that within the approval period would be used.”
A754(18) Para3.l Part3 2 24
5 Part 3
1.
2. 24
A754 18 Para3.1 24
Partl torerance of | When testing the Part3, the tolerance of specimen density of the non-combustible material is required within +/-10% | Add the comments on

Product
density

value, but the density allowance of the some products itself is more than 10%. So, it might be inadequacy for using
those materials to the A-class division.
Therefore, non-combustible material that allowance of density is more than 10% are inadequate as the material which
is used for the insulation material of the A-class division, and it shall be described on the type approval certificate.
(Limitation of the non-combustible material)
Part 3

10 Part 3

! 10% AB0

+/-10%

the  Type
certificate

approval
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
Part3 Insulation | Recently the trend of the insulation materials for A60 bulkheads and decks became thinner and lighten, it means that | Tolerance of the
materials | the design of it became very close to the margin of the A60 performance. Therefore following restriction would be | insulation materials
For necessary for reflect the specimen information to the product accurately. should be considered.
bulkheads | Following restriction should be added to the test of Part3, A754.
and decks | 1. (A754 Para3.2.4 first sentence) The thickness of each material used in the test specimen should be +/-10% of the

value stated as the nominal thickness. (New sentence)

2. (A754 Para3.2.5 first sentence) The density of each material used in the test specimen should be +/-10% of the
value stated as the nominal density. (it sentence is moved from A754 Para3.1)

3. (Type approval certificates of the bulkheads, ceilings and decks) Information of the insulation materials including
its tolerance of the density and thickness should be stipulated on the type approval certificate of the bulkheads,
ceilings and decks. Specifically, the tolerance of the density and thickness more than 10% of the nominal value could
not be accepted to the insulation material for A60 bulkheads, ceilings and decks. (New sentence to FTP code Para.
5.2.6)

A60

A60

Part 3
1) Part 3 +/-10% A7543.2.4
2) Part 3 +/-10% (A754 3.1 A7543.25
)
3) Part 3
+/-10%
FTP 5.2.6
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Code

Ref.

Description of the review point and proposal for the comprehensive review of FTP code

Action required

Part3

Fire door

MSC/Circ.916 specified that "B" class doors should be fire tested in B class steel bulkheads of dimensions as stated in
paragraph 2.4.1 of resolution A.754(18), otherwise approval should be limited to the type of construction in which the
door was tested.

On the other hand, A.754(18) 2.6.2.2 : “The door leaf and frame should be mounted as appropriate into a “B” or “F”
class bulkhead of compatible construction, thereby reflecting an actual end use situation. The bulkhead should have
dimensions as prescribed in 2.4.1. The bulkhead should be of a construction approved by the Administration as
having at least a similar classification to that required by the door. ”

Therefore BO class fire doors should be tested by BO class steel bulkhead, and B15 class fire doors should be tested by
B15 class steel bulkhead. However “B0 class and B15 class steel bulkheads” is obscure meaning. So, definition of the
“B class steel bulkheads” should be clear.

Japan interpret that 3.2 mm thickness steel plate, instead of 4.5 mm on A class bulkhead, apply the bulkhead core for
B-class fire door test Stiffener should be same as A class bulkhead.

MSC/Circ.916 B B B
A.754 18 2.6.2.2 B F
24.1
BO BO B15 B15
BO B15
B 3.2mm A 4.5mm
65mm BO B15
25mm
MSC/Circ.916 FTP B class steel bulkheads

Definition of "B" class

doors should
considered.

be
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Action required

Code Ref. Description of the review point and proposal for the comprehensive review of FTP code
A.754 Insulation | Insulation material for Cable Transit Temperature measuring
Appendix | material for | When the fire resistant test for Cable Transit, temperature of following points would be measured. of the coaming surface
AlV Cable 1. two positions on the surface of the outer perimeter of the frame, box or coaming should be considered.
Cable Transit 2. two positions at the end of the transit, on the face of the sealant system or material
Transit 3. the surface of each type of cable included in the cable transit

Generally the insulation material of the coamings would be used a same materials for the bulkheads or decks. It
would be supposed that the deferent insulation material would be applied for the ships than the material that applied
for the test. Japan believes that the coaming is a part of the bulkhead or deck, because the same insulation material
would be applied on it. Therefore Japan believes that the restriction of the insulation material is not suitable, but also
the temperature measuring of the coaming surface is unnecessary.

Following change would be required.

1. The temperature measuring of the coming surface is unnecessary. (It would be deleted.)

2. When the insulation would be applied on the surface of the cable transit, such as drawing of A.2 on A754(18)
Appendix A.IV, the insulation material is a part of cable transit system, then the restriction of the insulation material

is necessary.

2 A754 18 Appendix A.IV A2
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Code

Ref.

Description of the review point and proposal for the comprehensive review of FTP code

Action required

Part3

Window
Temperatur
e
measurmen
t position

Temperature measuring points and it criteria of the windows.

Although the following text was described on A.754(18) Appendix Al 3, the criteria of the thermocouples that were
fitted to the window frame is not clear. On the other hand, A.754(18) Appendix Al 4.1 provided that only those
thermocouples fixed to the face of the window pane(s) should be used for the calculation of the average temperature
rise on the unexposed face. So, additional thermocouples fitted to the window frame are only the reference measuring.
It should be necessary to specify that additional thermocouples fitted to the window frame are only the reference
measuring, not used for the criteria.

A.754(18) Appendix Al 3: thermocouples should be fixed to the window pane as specified for the leaf of a door. In
addition, thermocouples should be provided to the window frame, one at mid-length of each perimeter edge.
A.754(18) Appendix Al 4.1: For the calculation of the average temperature rise on the unexposed face, only those
thermocouples fixed to the face of the window pane(s) should be used.

Therefore to clarify the criteria of the windows, following texts should be added on Appendix Al Para.5.3.

1. For the calculation of the average temperature rise on the unexposed face, only those thermocouples fixed to the
face of the window pane(s) should be used.

2. For the judgment of the maximum temperature rise on the unexposed face, all of the thermocouples fixed to the
face of the window pane(s) and the window frame should be used.

Appendix Al Para3 5 4
4 Para4.1

Para5.3 1 5 2
4

Add the criteria on
Appendix Al Para.5.3

Part3

Window
Heat
radiation
measurmen
t

Although the heat radiation measurement for the windows was specified in FTP code Annex1 Part3 Appendix 1, the
criteria of the heat flux through windows are too larger value to prevent the spread of fire and to enable escape routes
to pass near the windows. It is supposed that it would be meet the criteria of the heat flux from windows if the
average temperature rise on the window unexposed face could be satisfy the criteria of it. So the heat radiation
measurement for windows is meaningless.

Therefore Japan proposes that delete the heat radiation measurement described in Appendix 1.

Deletion of the heat
radiation measurement
should be considered.
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
Part5 Selection of | The test specimen used for the test is representative the characteristic of the product. The test specimen shall be | Draft  guideline  of
the test | selected as the highest danger, and a disadvantageous condition of the product in actual operating condition of the | Appendix 1 should be
specimen | ship. Specimen selection should be concerned with thickness, colour, organic content, substrate of the product, and its | considered.
(Organic combination of a product, etc. The influence of colour and organic contents of the specimen are important factors of |  Appendix 1
contents the fire resistance tests.
and The organic content of the specimen is a key of the characteristic of product combustion. Specimen should be
specimen | selected as the maximum organic content of the product variation. And the colour of the specimen is also a key of it,
Color) because the dark colour of specimen that absorbs the radiant heat would be easy to affect its flammability. The test

results of the duck colour specimen and the bright colour specimen would be different. Then the dark colour
specimen would be selected if the product has some colour variation.

To clarify the selection of the representative specimen and its type approval, Japan made the guideline of the
specimen substrate and its type approval, and proposes that it should be add to the code.
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
Part5 Test Although MSC/Circ.1004 is the guideline for the type approval of the surface materials, there are some unidentified | Draft  guideline  of
substrate points for the surface materials. Appendix 1 should be
And 1. When the no substrate applied for the surface flammability test, product should be approved to both of metallic and | considered.
Combinatio | non-combustible substrate. Appendix 1
n test 2. For the floor coverings, interpretation of MSC/Circ.1004 is meaningless, because the floor covering could be

accepted to carry out single layer test, which meaning that the influence of the substrate could be neglected.

3. For the bulkhead and ceilings, it is not accepted to carry out single layer test, so the test should be based on
interpretation of MSC/Circ.1004 strictly.

To clarify those unidentified points of approval, Japan made the guideline of the specimen substrate and its type
approval, and proposes that it should be add to the code.

FTP

1

2 Part5
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Code

Ref.

Description of the review point and proposal for the comprehensive review of FTP code

Action required

Part5

Test
method &
test
appuratus

ISO5658-2 is under revising in 1SO now. Modification points are; 1) Pilot flame: changed from Acetylene gas to
Propane gas. 2) Delete remote pilot flame test, use only impinge flame test.

Test apparatus of 1SO5658-2 at testing laboratory for FTP code are usually share with the test apparatus of A653.
(FTP code Part5). This modification of ISO5658-2 might be destroyed those compatibility. So, test of A653 should be
changed as same as 1SO5659-2.

Additional reason for the change; At the original test of A653, in the case of that the result of impinge flame condition
might be applied for the judgement and it failed, although the result of remote flame condition was not burned, it
might not be satisfaction of the test result. Above modification would be more clear or reasonable test result for the
flammability characteristic.

ISO5658-2 ISO/CD5658-2

1) 2)

1ISO5658-2 AB53 ISO
AB53

1ISO5658-2

Test method should be
modified.

Part6

Definition

“A primary deck covering is the first layer of a floor construction which is applied directly on top of the deck plating”
is described on FTP code Annexl Part5 3.2.1. On the other hand, “When the primary deck covering is also the
exposed surface, it shall comply with this part” is described on FTP code Annex1 Part5 3.2.2. Therefore the product
that is the first layer of a floor construction which is applied directly on top of the deck plating and is also the exposed
surface, when no upper layer applied on it, it should be considered as the floor covering of FTP code Annex1 Part5.
FTP Annex 1 Part5 3.2.1

FTP Annex 1 Part5 3.2.2 Part5

Part 5

Definition of "Primary

deck covering” should

be considered.
Appendix 1
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
A563 Product Information of the specimen which was tested should be reflected to the Type approval of the products. At A.563 | Add to A563 para.8
(Part7) description | Para.8, necessary information that should be included in the test report, but it is not specified about the description of

on Test | materials. Therefore the details for description of materials should be specified.
report So, following information should be added to A563 para.8.

1) Material: materials such as wool, nylon, polyester and etc., and its composite ratio.
2) Composition of weave: Such as plain, weave, twilled
3) Density (Number/inch) : The number of grains per inch in both warp and weft
4) Yarn number count :
5) Thickness of the fabric : unit of mm
6) Mass : weigh per unit area (g/mm2)
7) Colour and tone: If the product has a pattern, the representative colour should be described.
8) Fire retardanr treatment
A.563 Para.8

1)

)

(3) finch)
(4)

() (mm)

(6) g/m?

(7) color

(8)
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
A563 Appendix 2 | According to A563 Appendix2_4.1, IEC test detergent with perforate type 1 that is defined in IEC456 | Modify
(Part7) Cleaning Amend.1 1980 has to apply the accelerated laundering. But this kind detergent is obsolete and it is impossible to have | A563_Appendix2
and it in Japan, because the sodium tripolyphoshate can not be used in the commercial detergent for prevention of the
weathering | environmental pollution.
procedures | So, following changes should be proposed.

1) The test detergent should be changed to use the commercial detergent or the preparation of the test specimen
should be carried out according with the instructions/recommended method given by the manufacturer.
2) Type approval should be based on that preparation method of the test specimen.
A563_Appendix 2_4.1 IEC456-1980 perforate Type 1
IEC456-1980 perborate Type 1
obsolete
FTP
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
A652 Product Information of the specimen which was tested should be reflected to the Type approval of the products. But it is not | Add to A.652 para.9
(Part8) description | specified. Therefore the necessary information that should be included in the test report, and details for description of

on Test | materials should be specified on the test procedure.
report (Proposal) Following information should be added to A652 para.9. (New Para.)

9. Test report

The test report should be including the following information of the products.

.1 name of the testing authority

.2 name of the manufacturer of the materials

.3 date of supply of the materials, and date of test

.4 name and identification mark of the materials

.5 conditioning of the specimens, and exposure procedure used, if any ;

.6 descriptions of materials: following information should be included in that description.
.6.1 Fabric

1) Material: materials such as wool, nylon, polyester and etc., and its composite ratio.
2) Composition of weave: Such as plain, weave, twilled

3) Density (Number/inch) : The number of grains per inch in both warp and weft

4) Yarn number count :

5) Thickness of the fabric : unit of mm

6) Mass : weigh per unit area (g/mm?)

7) Colour and tone: If the product has a pattern, the representative colour should be described.
8) Fire retardant treatment

.6.2 Fillings

1) Material :

2) Density : weigh per unit volume (kg/m°)

3) Fire retardant treatment, if any

NN
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Code

Ref.

Description of the review point and proposal for the comprehensive review of FTP code

Action required

6.1
1)
()
(3)
(4)
(5)
(6)
(7)
(8)
6.2
(1)
(2)
)

f/inch)

(mm)
g/mm?

kg/m®
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
A688 Product Information of the specimen which was tested should be reflected to the Type approval of the products. But it is not | Add to A688 para.5.7.
(Part9) description | specified about the description of materials. Therefore the necessary information that should be included in the test

on Test | report, and details for description of materials should be specified.
report So, following information should be added to A688 para.5.7.

Following information should be included in those descriptions.

5.7.10.1 Fabric

1) Material: materials such as wool, nylon, polyester and etc., and its composite ratio.
2) Composition of weave: Such as plain, weave, twilled

3) Density (Number/inch) : The number of grains per inch in both warp and weft

4) Yarn number count :

5) Thickness of the fabric : unit of mm

6) Mass : weigh per unit area (g/mm?)

7) Colour and tone: If the product has a pattern, the representative colour should be described.
8) Fire retardant treatment

5.7.10.2 Fillings

1) Material :

2) Density : weigh per unit body (g/mm?)

3) Fire retardant treatment, if any

5.7.10

5.7.10.1

(1) :

(2)

3) finch)
4)

®) (mm)

(6) g/mm?
)
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
(8)
5.7.10.2
1) :
(2) kg/m®
©)
Part9 Cleaning According to 1SO6330_1984 3.4, ECE test detergent that is defined in 1ISO6330 Annex B has to apply the cleaning | Add to A.688.
treatments |treatments. But this kind detergent is obsolete and it is impossible to have it in Japan, because the sodium
in 1ISO6330 | tripolyphoshate can not be used in the commercial detergent for prevention of the environmental pollution.

So, following changes should be proposed.
1) The test detergent should be changed to use the commercial detergent or the preparation of the test specimen
should be carried out according with the instructions/recommended method given by the manufacturer.
2) Type approval should be based on those cleaning treatments.
1ISO6330_1984_3.4 and Annex B ECE test detergent
obsolete
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
FTP Code | Type Type approval certificates should be stated the approval condition or restriction of the products when it applied on | Add to the code.
approval actual ships. To clarify the approval condition or restriction of the products, following sentences should be added to

certificates

the FTP code 5.2.4.

9. Type approval certificates for windows should state which side of the window was exposed to the heating
condition during the test. (MSC/Circ.1036)
10. Type approval certificates for windows should include a reference to optional test(s) such as hose stream

test and/or thermo radiation test. (MSC/Circ.1036)

11. Type approval certificates for surface materials should state what substrate was applied for the test. The restriction
of the base materials, which products would be applied on, should be considered. (MSC/Circ.1004.)

12. Type approval certificates for surface materials should state the specimen information about the colour, organic
contents and thickness of the products. The restriction of the products should be considered by those informations.

13. Type approval certificates for “A”, “B” and "F” class divisions should state the detail information for the
thickness and density of the insulation materials. The restriction of the products should be considered by that
information

14. Other restriction matters which Administration should be stated.

FTP 5.2.4
9. (MSC/Circ.1036)
10. /
(MSC/Circ.1036)

11.

(MSC/Circ.1004)
12.
13.

14.
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Code Ref. Description of the review point and proposal for the comprehensive review of FTP code Action required
FTP Code |All of test| Type approval products and the test items which would be required in FTP code should be clearer. Japan considers | Add to the code.
items that the table of the relationship between the type approval products and its required test items would be helpful for | Refer Appendix 2
the publicity of the FTP code. Refer Appendix 2 . Appendix 2
FTP FTP
(FTP FTP Appendix 2
<< Delete >>
6. New technology : new fire protection systems and materials have been developed
Code Ref. Description

7. Further clarifications for unified application of FTP code part 10 and Part 11for high speed craft. FTP code Part10&Part11

Code Ref. Description

Partl10
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Appendix-1

FTP Part 2 & Part 5

1
2
A6537.2.1
3
A653 7.3
Surface Veneer
6 Part53.2.2
4 MSC/Circ.1004 Steel
MSC/Circ.1004 Metallic substrate
400kg/m®
5
FTP Annex 1 Part5 3.2.1
6
Part 5
FTP Annexl1 Part5 3.2.2
7
MSC/Circ.1004
8
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FTP Annex 1 Part53.2.1

Part 5
FTP Annex 1 Part5 3.2.2
1
1
Part5 Part 6
A.653(16) A.687(17)
3+0.3mm
CFE (kW/m?) 7.0 7.0
Qsb (MJ/m?) 0.25 0.25
Qt (MJ) 2.0 Parts 2.0 MSC/Circ.1120
Qp (kW) 10.0 10.0
10 Part 5
9
FTP
A653 7.4
10 FTP Part 2
(Qty 0.2MJ (Qp)
1.0kW ( 1 5 A.653(16)
) 1 2 FTP
Annex 2 2.2
Part 5 Part 2
2
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3.0mm
3.0 mm>=0.75
3
4
0.8mm
0.8 mm><0.75
Paint 3
4
400kg/m? 1
Surface Veneer 5
10mm 3
450kg/m? 4
400kg/m?
><0.75)
10mm
250kg/m? 3
4
Surface Veneer 3
3.0mm

Floor covering

MSC/Circ.1004
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400kg/m?
10mm MSC/Circ.1004
400kg/m?
MSC/Circ.1004
3.0mm
Primary Deck
covering
FTP Part 2 & Part 5
1
2
A6537.2.1

3 AB53 7.1
4 Part?2 Part5 Part6 A.753(18) (Part2_2.2)
5 Part 5 155mm  Omm/ 5mm 800mm Omm/ 5mm A653 5.7.2

Part 2 75mm  Omm/ 1mm 75mm  Omm/ 1mm 1S0O5659-2 6.2.1
6

AB53 7.2.1
Part 5 50mm 3mm/ Omm A653 7.2.1
Part 2 25mm 1SO5659-2_6.2.1
7
7-1
7-2 Part 5
Part 2

7-3
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[5%]

[5%]

7-4
7-5
8 MSC/Circ.1004 Steel
9 MSC/Circ.1004
10

FTP Annex 1 Part53.2.1
11 3mm=0.3mm A687 3.1
12 3mm=0.3mm

MSC/Circ.1004 *1
*1 FTP Annex 1 Part5 3.2.2
Part 5
A6537.1
A.653

A.653

FP48

MSC/Circ.1004

FTP

Annex 1 Part 5 3.2.2
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3mm=

0.3mm

13

,5.7.2

A653_7.3
14
A653_7.4
15
A.653(16)
Annex 1 Part5 3.3.1
16
A.653(16)
Annex 1 Part5 3.4.1

17

A.653 3.3 MSC/Circ.916
18

Vapour barriers A B Part 5

MSC/Circ.1120

MSC/Circ.1004 Part5

Where a product is approved based on a test of a specimen applied on a non-combustible substrate, that
product should be approved for application to any non-combustible substrate with similar or higher density
(similar density may be defined as a density > 0.75 x the density used during testing) or with a greater thickness
if the density is more than 400 kg/m®. Where a product is approved on the basis of a test result obtained after
application on a metallic substrate (e.g. thin film of paints or plastic films on steel plates), such a product should
be approved for application to any metallic base of similar or higher thickness (similar thickness is obtained as a
thickness > 0.75 x the thickness of metallic substrate used during testing).

MSC/Circ.1004 ”?Metallic substrate”

400kg/m®
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MSC/Circ. 916 A754

The calcium silicate board described as a dummy specimen specified in paragraph 3.3 of resolution A.653(16)
should be used as a standard substrate for adhesives.

A.653(16) Para3.3

MSC/Circ. 1120 Vapour barriers

Vapour barriers used in conjunction with insulation should be tested without any other components of ““A”” or
““B~~ class constructions that will shield the barrier being tested from the radiant panel.

Vapour barriers A B Part 5
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Appendix-2

Fire protection Materials and Required Approval test methods

Test method (FTP code) gle | = = g
= 0 2 G S S 5
o fe)) [ [ c 4 - -'5
‘D > £ =215 S Q O S
> | 3 £ 5| BlE |E S| 2
£ 2 5 S| 2| £|8 |5 |82|g=2 =
3 L2 < 3 S| 5 © ~od | © o S| &
: = X a % S vl g 8 o> o |u_|F3|2
Specimen (Products) é 2 = £ £ 2 53| 5 < 8 3 8 3 B QIS
E| o o 2l =) SIExF 18 75|72 18|8
8 e o3 n 8 210%g|> o ol oS | AP
dc |¥%|Ca|Ts|eE|eElsEle |2 |E23|E3| 25|
£2 |85|8<|88|83|£5|85|8& |§ |£2|82|€2|2 | Remarks
Non-combustibility materials X
A class Bulkhead X X AT754(17)
B class Bulkhead X X AT54(17)
A class Deck X X AT54(17)
B class Deck X X AT754(17)
B class Lining X X AT54(17)
B class Ceilings X X AT754(17)
B class Continues ceilings X X AT754(17)
A class Fire Door X X A754(17)
B class Fire Door X X AT754(17)
A class Windows X X AT754(17)
B class Windows X X AT754(17)
Fire damper X X AT754(17)
Cable transit X X AT754(17)
Pipe penetration X X AT54(17)
Fire Door Control System X
Ventilation Ducts X 72?7?
Adhesive (bulkhead, deck, door and other division) X MSC/Circ.916, A754(17)
Surface Veneers (for bulkhead and ceilings) X X X*1 | A653(16), 1SO5659-2
Fire retarding Base materials X X X*1 | A653(16), 1SO5659-2
Paint (for bulkhead and ceilings ,and ship exterior) X X A653(16), 1SO5659-2
Floor coverings X X X*1 | A653(16), 1SO5659-2
Combustible ventilation ducts X A653(16),
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Test method (FTP code) gl e | S| = g
=] [« ol € c 4 ) 5
2z 2 £l gle |8 | 8] 2 S
2| 2 3 Z 2| £z |§ |8=2|g2 =
S S s| 3| 8|8 |° |IRel|8| 5|5
. s X a % S ol 8l g > |o_|v_|¥$3S|2
Specimen (Products) é 2 = = £ 2| 53| 3 S 23123 e QIS
= J| w| g = |55 |8 |72 73 7929
S ol | & @ 20T |D | o S| S| o2
- © N | <= |w8lo8| ~S|w o go|go | gL
ts5 [£E2| Q| 58| EE|EE|EE|E = EQEQE5|0
£ =z £ & §<f fa|l&a|&& SS g & gg SE AR Remarks
Insulation materials for cold service systems X A653(16)
Vapour barriers (X) X MSC/Circ.1120, A653(16)
Primary deck coverings X X X*1 | A687(17)
Curtain - Vertically supported textiles X A471(12) amended
A563(14)
Upholstered furniture X A652(16)
Bedding components X*2 A688(17)
Bulkheads, not fire-resisting division (for HSC) X HSC2000 code 7.4.3.1
Ceilings, not fire-resisting division (for HSC) X HSC2000 code 7.4.3.1
Linings, not fire-resisting division (for HSC) X HSC2000 code 7.4.3.1
Surface material for bulkhead (for HSC) X HSC2000 code 7.4.3.1
Case furniture (for HSC) X HSC2000 code 7.4.3.3.1
Other furniture (Chairs, sofas and tables) (for HSC) X HSC2000 code 7.4.3.3.2
Thermal and acoustic Insulation material (for HSC) X HSC2000 code 7.4.3.5
Non-load bearing fire-resisting divisions X MSC45(65) paral.6
Load bearing fire-resisting divisions, with metal core X MSC45(65) paral.6
Load bearing fire-res. divisions, without metal core X MSC45(65) paral.6

*1: In case of the maximum gross calorific value less then 45 MJ/m” was required.
*2: Passenger ship (more than 36 persons)
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ISO/CD 21489 (date; 2003-03-6)

53 PTP Part 2
5.3.1
FTP
5.3.2
ISO/TC92/SC1 FTP
FTP Part 2
5.3.2.1 1SO
2005 11
P.96 5.1
5.3.2.2
FTP Part 2
FTIR

FTP

(FTIR

Part 2

FTIR

Part 2

-86 -

FTIR



NO.
1 CO 300]am
2 A CO 2mm
3 B CO 3.3mm
4 HCN 2.0mm
5 B HCN 1.8mm
6 SO, SO, 12mm
7 SO, SO, Imm
8 HCI Imm
5.3.2.3 IMO
ISO/CD 21489
FTP Part 2 FTP
MSC/Cir.916

“Not only the FTIR (Fourier Transform Infrared Spectrometer) method but also other methods such as
GC/MS (Gas Chromatography/Mass Spectrometer) which can produce traceable results can be used for the
gas analysis.”

ISO/CD 21489

INF. paper (FP 50/INF.5), FP51
5.3.3
53.3.1 FTIR
5.3.3.2
NOTE 1. ISO
ISO/CD 21489 FTP
FTIR

-87-



ISO/CD 19702 FTIR
ISO/CD 19701

HCN:
HCI:
5.3.4 FTIR
2. ISO/CD 19702
TIR
FT/IR-660Plus 2 CO HCN HcCI
MCT,DLATGS CaF, HBr HF NOx
0.5, 1.0, 2.0, 4.0, 8.0, 0.2L SO,
16.0cm™® 200

-88 -




5.3.5

5351
5321

5352 CO
ISO 5659-2

20=2mm 7545mm
25mm 90mm
3
2 3
FTIR
FTIR
CcO

-89 -

CO



FTIR(ppm

A ppm
FTIR bag FTIR direct
50no 1% 480 564 647
2" 430 493 577
25n0 1% 60 70 82
2" 50 52 63
25yes 1% 300 313 401
2" 280 285 338
4. CO
ppm
FTIR bag FTIR direct
50n0 1st 200 217 233
2nd 160 154 169
25n0 1st 100 101 128
2nd 70 68 78
25yes 1st 120 138 156
2nd 130 123 132

700

/- y = 1.3253x

600
/ .
500 /\I = 11245

-// y
=400 o FTIR bag
® FTIR direct
u _ (FTIR bag)
hd E— (FTIR direct)

A
//

100 /

0 100 200 300 400 500 600
(ppm)
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250

y = 1.0326x

200
150 |
g ¢ FTIR bag
g ® FTIR direct
E —_— (FTIR direct)
100 / - o
*
50
- 150 200 250
(ppm)
2. CO
5.3.5.3
ISO/CD 21489 g o
) (6{0)]
o (6{0)]
5. CO
ppm
50n0 1st 61 263
25n0 1st 44 162
25yes 1st 70 L
1ISO

-91-
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5354 HCI

ISO/CD 21489 HCI 1mm
HCI 1000ppm 50kW/m? 25kw/m?
FTIR
HCI 25ppm
6 HCI
6. HCI
ppm
0
50no 1st 1149
25n0 1st 1045 1011
25yes 1st 878
55
HCI

NOTE 2. ISO/CD 21489
NOTE 1

5.3.5.2 SO,

175

50KW/m?

-92.-

ISO/CD 21489

CO SO,



ppm

50KW/m?

SUS:175 SUS:175
co 901 469 1035
SO, 64 42 62
25KW/m?

SUS:175 SUS:175
co 187 122
SO, 14 18
25KW/m?

SUS:175 SUS:175
co 252 143
SO, 62 36

NOTE 3. ISO/CD 21489
6.4
FTIR
5.3.5.6 HCN
25 100ppm
*
490 HCONH2 - HCN H20
HCN 3600ppm  HCN

*Irene O. Y. Lui et all, Journal of Catalysis 195, 352-359 (2000)

5.3.6 FP

-03-



ISO/TC92/SC1 FTIR

5.3.7

5.3.8

-94 -



25 kw/m?
condition: 25  kwW/m? pilot flame: nolyes
specimen: A
specimen No. 1 2 3 Average
thickness(mm) - 5.4 5.4 54 -
mass (g) before 156.0 157.3 155.0 156.1
before(with holder) 4155 416.6 414.2
after(with holder) 411.2 412.1 410.2
after 151.7 152.8 151.0
loss 4.3 4.5 4.0 4.3
smoke smoke Ds max. 302.2 318.2 291.9 304.1
Time(sec.) 969 977 956 967
Ds10 185.9 187.10 185.5 186.2
Dc — — —
test duration(min) 20 20 20
gases(ppm) CO(FTIR) - 82 63 -
CO( ) - 60 50 -
CO(Bag_FTIR) - 70 52 -

- N.D. N.D. -
ignition Time(sec) N.I. N.I. N.I. -
remarks Dc Ds max.|Dc Ds max.|Dc Ds max.

5% 5% 5%
1

-05-



25 kwim?
condition: 25  kW/m? pilot flame: polyes
specimen: A
specimen No. 1 2 3 Average
thickness(mm) - 5.2 5.2 5.2 -
mass (g) before 155.1 155.8 155.6 155.5
before(with holder) 414.5 414.9 414.7
after(with holder) 408.8 409.9 409.5
after 149.4 150.8 150.4
loss 5.7 5.0 5.2 5.3
smoke smoke Ds max. 266.2 194.1 189.2 216.5
Time(sec.) 490 563 566 540
Ds10 251.6 192.6 187.3 210.5
Dc 46.93 28.43 31.92
test duration(min) 20 20 20
gases(ppm) CO(FTIR) - 401 338 -
CO( ) - 300 280 -
CO(Bag_FTIR) - 313 285 -
- N.D N.D -
ignition Time(sec) 178 287 296 254
remarks
1

-06 -




10

( 50 kw/m? )
condition: 50 kw/m? pilot flame: no/yes
specimen: A
specimen No. 1 2 3 Average
thickness(mm) - 5.2 5.6 5.3 -
mass (g) before 153.5 156.4 154.5 154.8
before(with holder) 413.3 415.9 413.9
after(with holder) 407.0 408.9 407.5
after 147.2 149.4 148.1
loss 6.3 7.0 6.4 6.6
smoke smoke Ds max. 420.3 455.6 452.7 442.9
Time(sec.) 314 367 331 337
Ds10 322.4 354.8 374.0 350.4
Dc 57.93 53.25 59.69
test duration(min) 10 10 10
gases(ppm) CO(FTIR) - 647 577 -
CO( ) - 480 430 -
CO(Bag_FTIR) - 564 493 -
- N.D N.D. -
ignition Time(sec) 130 161 91 127
remarks
1

-97-
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25 kwim?
condition: 25  kW/m? pilot flame: nolyes
specimen:
specimen No. 1 2 3 Average
thickness(mm) - 3.6 3.6 3.6 -
mass (g) before 141.3 140.8 140.1 140.7
before(with holder) 402.7 401.9 401.3
after(with holder) 401.2 400.6 400.0
after 139.8 139.4 138.8
loss 1.5 1.3 1.4 1.4
smoke smoke Ds max. 143.9 134.0 134.2 137.4
Time(sec.) 865 861 869 865
Ds10 100.9 90.28 103.8 98.33
Dc 7.85 8.78 8.51
test duration(min) 20 20 20
gases(ppm) CO(FTIR) - 128 78 -
CO( ) - 100 70 -
CO(Bag_FTIR) - 101 68 -
- N.D. N.D. -
ignition Time(sec) N.I. N.I. N.I. -
remarks

-08 -
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25 kwim?
condition: 25  kW/m? pilot flame: polyes
specimen:
specimen No. 1 2 3 Average
thickness(mm) - 3.6 3.6 3.6 -
mass (g) before 140.7 141.4 141.3 141.1
before(with holder) 401.9 402.4 402.3
after(with holder) 400.5 401.0 400.8
after 139.3 140.0 139.8
loss 1.4 1.4 1.5 1.4
smoke smoke Ds max. 37.04 34.95 47.52 39.84
Time(sec.) 579 529 388 499
Ds10 36.68 33.69 45.72 38.70
Dc 5.28 6.17 7.13
test duration(min) 20 20 20
gases(ppm) CO(FTIR) - 156 132 -
CO( ) - 120 130 -
CO(Bag_FTIR) - 138 123 -
- N.D. N.D. -
ignition Time(sec) 295 265 322 294
remarks
1
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( 50 kw/m? )
condition: 50  kwW/m? pilot flame: no/yes
specimen:
specimen No. 1 2 3 Average
thickness(mm) - 3.6 3.6 3.6 -
mass (g) before 141.1 141.5 141.6 141.4
before(with holder) 402.6 402.9 402.7
after(with holder) 400.6 400.9 401.0
after 139.2 139.5 140.0
loss 1.9 2.0 1.7 1.9
smoke smoke Ds max. 106.4 78.74 134.8 106.6
Time(sec.) 206 199 197 201
Ds10 76.65 58.15 87.10 73.97
Dc 18.91 12.29 7.92
test duration(min) 10 10 10
gases(ppm) CO(FTIR) - 233 169 -
CO( ) - 200 160 -
CO(Bag_FTIR) - 217 154 -
- N.D. N.D. -
ignition Time(sec) 135 124 160 140
remarks
1
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25 kwim?
condition: 25  kW/m? pilot flame: nolyes
specimen: B
specimen No. 1 2 3 Average
thickness(mm) - 6.5 6.6 6.2 -
mass (g) before 162.5 161.0 160.4 161.3
before(with holder) 421.4 419.9 419.2
after(with holder) 418.5 417.1 416.4
after 159.6 158.2 157.6
loss 2.9 2.8 2.8 2.8
smoke smoke Ds max. 201.3 194.4 196.7 197.5
Time(sec.) 1194 1193 1145 1177
Ds10 61.29 62.10 62.33 61.91
Dc
test duration(min) 20 20 20
gases(ppm) CO - - 44 44

HCN - - N.D. N.D.

HCI - - N.D. N.D.

HBr - - N.D. N.D.

HF - - N.D. N.D.

NOx - - N.D. N.D.

SO2 - - N.D. N.D.
ignition Time(sec) N.I. N.I. N.I. -
remarks Dc Ds max.|Dc Ds max.|Dc Ds max.

5% 5% 5%
1 2
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25 kwim?
condition: 25  kW/m? pilot flame: polyes
specimen: B
specimen No. 1 2 3 Average
thickness(mm) - 6.4 6.4 6.3 -
mass (g) before 162.8 160.4 161.9 161.7
before(with holder) 421.4 419.2 420.8
after(with holder) 417.6 4155 417.3
after 159.0 156.7 158.4
loss 3.8 3.7 3.5 3.7
smoke smoke Ds max. 142.4 135.7 158.4 145.5
Time(sec.) 549 504 603 552
Ds10 132.9 125.7 157.7 138.8
Dc 25.3 23.22 23.04
test duration(min) 20 20 20
gases(ppm) CO - - 70 70
HCN - - N.D. N.D.
HCI - - N.D. N.D.
HBr - - N.D. N.D.
HF - - N.D. N.D.
NOx - - N.D. N.D.
SO2 - - N.D. N.D.
ignition Time(sec) 369 367 479 405
remarks
1 2
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( 50 kw/m? )
condition: 50  kw/m? pilot flame: no/yes
specimen: B
specimen No. 1 2 3 Average
thickness(mm) - 6.6 6.6 6.5 -
mass (g) before 164.2 163.2 162.1 163.2
before(with holder) 423.4 422.0 420.8
after(with holder) 418.4 417.8 416.3
after 159.2 159.0 157.6
loss 5.0 4.2 4.5 4.6
smoke smoke Ds max. 455.0 309.7 306.9 357.2
Time(sec.) 547 355 345 416
Ds10 440.5 243.9 248.1 310.8
Dc S 31.13 33.14
test duration(min) 20 10 10
gases(ppm) CO - - 61 61

HCN - - N.D. N.D.

HCI - - N.D. N.D.

HBr - - N.D. N.D.

HF - - N.D. N.D.

NOx - - N.D. N.D.

S02 - - N.D. N.D.
ignition Time(sec) N.I. 247 214 -
remarks Dc Ds max.

5%
1 2
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( 3
specimen: B
specimen No. 1 2 3
condition kw/m? 50 25 25
pilot frame no no yes
thickness(mm) - 6.3 6.8 6.3
mass (g) before 161.0 163.0 163.9
before(with holder) 420.0 421.8 422.7
after(with holder) 415.3 418.9 418.6
after 156.3 160.1 159.8
loss 4.7 2.9 4.1
smoke smoke Ds max. 287.5 211.3 147.7
Time(sec.) 388 1199 612
Dc 21.94 — 33.14
test duration(min) 10 10 10
gases(ppm) CO 263 162 179
HCN N.D. N.D. N.D.
HCI N.D. N.D. N.D.
HBr N.D. N.D. N.D.
HF N.D. N.D. N.D.
NOx N.D. N.D. N.D.
S0O2 N.D. N.D. N.D.
ignition Time(sec) 303 N.I. 467
remarks Dc Ds max.
5%
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25 kwim?
condition: 25  kW/m? pilot flame: nolyes
specimen: sampling: 175 ;SUS
specimen No. 1 2 3 Average
thickness(mm) - 1.0 1.0 1.0 -
mass (g) before 7.7 7.6 7.8 7.7
before(with holder) 266.8 266.4 266.6
after(with holder) 261.5 261.1 261.1
after 2.4 2.3 2.3
loss 5.3 5.3 5.5 5.4
smoke smoke Ds max. 242.0 264.3 276.6 261.0
Time(sec.) 361 323 318 334
Dc
test duration(min) 20 20 20
gases(ppm) Co - - 56 56

HCN - - N.D. N.D.

HCI - - 1045 1045

HBr - - N.D. N.D.

HF - - N.D. N.D.

NOx - - N.D. N.D.

SO2 - - N.D. N.D.
ignition Time(sec) N.I. N.I. N.I. -
remarks Dc Ds max.|Dc Ds max.|Dc Ds max.

5% 5% 5%
1 2
HCI
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25 kwim?
condition: 25  kW/m? pilot flame: polyes
specimen: sampling: 175 ;SUS
specimen No. 1 2 3 Average
thickness(mm) - 1.0 1.0 1.0 -
mass (g) before 7.8 7.6 7.6 7.7
before(with holder) 266.7 266.4 266.4
after(with holder) 261.0 260.7 260.7
after 2.1 1.9 1.9
loss 5.7 5.7 5.7 5.7
smoke smoke Ds max. 443.1 479.9 479.3 467.4
Time(sec.) 217 211 224 217
Dc 37.2 37.60 42.56
test duration(min) 20 20 20
gases(ppm) Co - - 273 273
HCN - - N.D. N.D.
HCI - - 878 878
HBr - - N.D. N.D.
HF - - N.D. N.D.
NOx - - N.D. N.D.
SO2 - - N.D. N.D.
ignition Time(sec) 369 367 479 405
remarks
1 2
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( 50 kwW/m? )
condition: 50  kw/m? pilot flame: no/yes
specimen: sampling: 175 ;SUS
specimen No. 1 2 3 Average
thickness(mm) - 1.0 1.0 1.0 -
mass (g) before 7.8 7.8 7.8 7.8
before(with holder) 266.8 266.5 266.6
after(with holder) 250.1 259.3 259.2
after 0.1 0.6 0.4
loss 7.7 7.2 7.4 7.4
smoke smoke Ds max. 700 700 700 -
Time(sec.) 109 91 109 103
Dc 58.73 81.10 52.24
test duration(min) 10 10 10
gases(ppm) Co - - 354 354
HCN - - N.D. N.D.
HCI - - 1149 1149
HBr - - N.D. N.D.
HF - - N.D. N.D.
NOx - - N.D. N.D.
SO2 - - N.D. N.D.
ignition Time(sec) 69 30 96 65
remarks
1 2
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25  kW/m?

condition: 25  kW/m? pilot flame: nolyes
specimen:
specimen No. 1 2 3 Average
thickness(mm) - 13.2 13.1 13.2 -
mass (g) before 147.6 147.5 146.7 147.2
before(with holder) 403.7 403.7 403.0
after(with holder) 399.6 399.7 398.3
after 143.5 143.5 142.0
loss 4.1 4.0 4.7 4.3
smoke smoke Ds max. 128.8 138.1 139.5 135.5
Time(sec.) 1194 1200 1200 1198
Ds10 90.70 93.83 83.64 89.39
Dc — S 10.24
test duration(min) 20 20 20
gases(ppm) CO - - 187 187

HCN - - N.D. N.D.

HCI - - N.D. N.D.

HBr - - N.D. N.D.

HF - - N.D. N.D.

NOx - - N.D. N.D.

SO2 - - 14 14
ignition Time(sec) N.I. N.I. N.I. -
remarks Dc Ds max.|Dc Ds max.

5% 5%
1 2
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25 kwim?
condition: 25  kW/m? pilot flame: pelyes
specimen:
specimen No. 1 2 3 Average
thickness(mm) - 12.9 13.2 13 -
mass (g) before 145.3 146.7 146.7 146.2
before(with holder) 401.7 403.1 403.0
after(with holder) 396.7 398.5 398.2
after 140.4 142.2 141.9
loss 4.9 4.6 4.8 4.7
smoke smoke Ds max. 81.83 65.49 63.26 70.19
Time(sec.) 1198 1197 1196 1197
Ds10 58.96 46.59 39.40 48.32
Dc
test duration(min) 20 20 20
gases(ppm) CO - - 252 252
HCN - - N.D. N.D.
HCI - - N.D. N.D.
HBr - - N.D. N.D.
HF - - N.D. N.D.
NOx - - N.D. N.D.
SO2 - - 62 62
ignition Time(sec) 8 6 5 6
remarks Dc Ds max.|Dc Ds max.|Dc Ds max.
5% 5% 5%
1 2
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( 50 kw/m? )
condition: 50  kw/m? pilot flame: no/yes
specimen:
specimen No. 1 2 3 Average
thickness(mm) - 12.9 13.0 12.8 -
mass (g) before 148.0 146.8 146.8 147.2
before(with holder) 404.6 403.2 403.0
after(with holder) 395.2 393.7 393.6
after 138.6 137.4 137.4
loss 9.4 9.5 9.4 9.4
smoke smoke Ds max. 352.8 406.4 361.4 373.5
Time(sec.) 611 567 582 587
Ds10 350.9 404.5 361.1 372.2
Dc 36.07 23.22 27.40
test duration(min) 20 20 20
gases(ppm) CO - - 901 901

HCN - - N.D. N.D.

HCI - - N.D. N.D.

HBr - - N.D. N.D.

HF - - N.D. N.D.

NOx - - N.D. N.D.

S02 - - 64 64
ignition Time(sec) 5 N.I. 17 -
remarks

1 2
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( 3 )
specimen: 175 :SUS
specimen No. 1 2 3 3
condition  |(kW/m?) 50 25 25 50
pilot frame no no yes no
thickness(mm) - 12.2 12.2 12.1 12.7
mass (g) before 147.3 147.0 146.3 146.6
before(with holder) 400.2 399.8 399.3 399.5
after(with holder) 391.0 395.8 394.9 389.6
after 138.1 143.0 141.9 136.7
loss 9.2 4.0 4.4 9.9
smoke smoke Ds max. 416.8 148.4 68.54 389.6
Time(sec.) 567 1199 1199 610
Dc 34.38 34.48
test duration(min) 20 20 20 20
gases(ppm) CO 469 122 143 1035
HCN N.D. N.D. N.D. N.D.
HCI N.D. N.D. N.D. N.D.
HBr N.D. N.D. N.D. N.D.
HF N.D. N.D. N.D. N.D.
NOx N.D. N.D. N.D. N.D.
SO2 42 18 36 62
ignition Time(sec) 7 N.I. 12 6
remarks Dc Ds max.|Dc Ds max.
5% 5%
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25

( 50 kw/m? )
condition: 50  kW/m? pilot flame: nolyes
specimen: 175 :SUS
specimen No. 1 2 3 4
specimen A A A B
thickness(mm) - 2.0 2.0 2.0 1.8
mass (g) before 22.5 22.5 22.8 20.4
before(with holder) 281.2 275.0 278.4 276.1
after(with holder) 271.7 264.7 268.3 266.1
after 13.0 12.2 12.7 10.4
loss 9.5 10.3 10.1 10.0
smoke smoke Ds max. 125.6 1414 136.8 122.2
Time(sec.) 333 365 360 327
Dc 7.98 12.94 12.29 13.37
test duration(min) 10 10 10 10
gases(ppm) Co 808 643 635
HCN 65 72 62
HCI N.D. N.D. N.D.
HBr N.D. N.D. N.D.
HF N.D. N.D. --- N.D.
NOx N.D. N.D. --- N.D.
SO2 N.D. N.D. --- N.D.
ignition Time(sec) N.I. N.I. N.I. N.I.
remarks
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5.6
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5.1 I1SO/DIS 21489 5.3

(FTIR)
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ISO 5659-2; 1999, Plastics-Smoke generation-Part2:Determination of optical density by a single-chamber test

ISO/IEC 13943: 2000, Fire safety- Vocabulary

ISO 19702: Toxicity testing of fire effluents- Analysis of gases and vopours in fire effluents using FTIR

technology
3
ISO 13943 ISO 19702
4
1ISO5659-2
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7.1

7.2

7.3

7.4

75

7.6

7.7

7.8

7.9

FP50

FP50/9 AMENDMENTS TO RESOLUTION A.754(18) RELATING TO
PERFORMANCE CRITERIA FOR FIRE DOORS

FP50/10/1

FP50/10/1 Add.1

FP50/10/2

FP50/10/3

FP50/10/4

FP/INF.5

MSC81/23/5

COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES
CODE Proposals for the comprehensive review of the
International Code for Application of Fire Test Procedures and relevant
fire test procedures

COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES
CODE Proposals for the comprehensive review of the
International Code for Application of Fire Test Procedures and relevant
fire test procedures

COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES
CODE Draft of the new fire test procedures code

COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES
CODE Related revision to resolution A.754(18)
Recommendation on fire resistance tests for .A., .B. and .F. class
divisions

COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES
CODE Related revision to resolution A.653(16)
Recommendation on improved fire test procedures for surface
flammability of bulkhead, ceiling and deck finish materials

COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES
CODE Gas measurement system for part 2 of the FTP Code

WORK PROGRAMME Sub-Committee on Fire Protection and
Sub-Committee on Dangerous Goods, Solid Cargoes and Containers
Application of requirements for dangerous goods in packaged

form
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7.10 MSC/Circ.1165 REVISED GUIDELINES FOR THE APPROVAL OF EQUIVALENT
WATER-BASED FIRE-EXTINGUISHING SYSTEMS FOR
MACHINERY SPACES AND CARGO PUMP-ROOMS

7.11 MSC/Circ.1169 UNIFIED INTERPRETATIONS OF SOLAS CHAPTER 11-2
7.12 MSC/Circ.1170 APPLICATION OF SOLAS REGULATION 11-2/15 FOR

LUBRICATING OIL AND OTHER FLAMMABLE OIL
ARRANGEMENTS FOR SHIPS BUILT BEFORE 1 JULY 1998
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7.1

FP50

Doc. No.

Title

Submitted by

1 Adoption of the a

enda

FP50/1

PROVISIONAL AGENDA

Secretariat

FP50/1/1

Annotations to the provisional agenda

Secretariat

2 Decisions of other IMO bodies

FP50/2

Outcome of COMSAR 9, DE 48, FSI 13, BLG 9 and MSC 80

Secretariat

FP50/2/1

Outcome of C 94, NAV 51, MEPC 53, SLF 48 and DSC 10

Secretariat

3 Passenger ship safety

FP50/3 Outcome of MSC 80 Secretariat
FP50/3/1 Report of the correspondence group Germany
FP50/3/2 Comments on document FP 50/3/1 Australia
FP50/INF.2 Measures to contain and extinguish electrical-origin fires within medium and high voltage switchboard rooms Canada

4 Performance testing and approval standards for fire safety systems

FP50/4 Report of the correspondence group U.S.
FP50/4/1 Proposed amendments to the FSS Code Germany
FP50/4/2 Installation requirement for sprinkler systems Germany
FP50/4/3 Clarification of test scenario in MSC/Circ.1165 China
FP50/4/4 Comments on document FP 50/4 Finland and Sweden
5 Recommendation on evacuation analysis for new and existing passenger ships

FP50/5 Proposed revisions to MSC/Circ.1033 Germany
FP50/5/1 Report of the correspondence group Japan
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6 Development of provisions for gas-fuelled ships

FP50/6

Fire protection, fire detection and fire extinction

Norway

FP50/6/1

Comments on document FP 50/6

Germany

7 Measures to preve

nt fires in engine-rooms and cargo pump-rooms

<No Document>

8 Review of the SPS Code

FP50/8 Excerpts of the fire protection-related provisions of the SPS Code Secretariat

9 Amendments to resolution A.754(18) relating to performance criteria for fire doors

FP50/9 Comments on document FP 49/7 Japan

10 Comprehensive review of the Fire Test Procedures Code

FP50/10 Fire test procedures for non-metallic pipes in fire water systems - Synthetic rubber pipes Norway

FP50/10/1 Proposals for the comprehensive review of the International Code for Application of Fire Test Procedures and | Japan
relevant fire test procedures

FP50/10/1/Add.1 | Proposals for the comprehensive review of the International Code for Application of Fire Test Procedures and | Japan
relevant fire test procedures

FP50/10/2 Draft of the new fire test procedures code Japan

FP50/10/3 Related revision to resolution A.754(18) Recommendation on fire resistance tests for .A., .B. and .F. class divisions Japan

FP50/10/4 Related revision to resolution A.653(16) Recommendation on improved fire test procedures for surface flammability | Japan
of bulkhead, ceiling and deck finish materials

FP50/10/5 COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES CODE France

FP50/10/6 Comments on documents FP 50/10/1, FP 50/10/1/Add.1, FP 50/10/2, FP 50/10/3 and FP 50/10/4 U.S.

FP50/INF.5 Gas measurement system for part 2 of the FTP Code Japan

11 Consideration of IACS unified interpretations

FP50/11 Windows and sidescuttles located within the limits of the cargo area as per SOLAS I11-2/4.5.2 IACS

FP50/11/1 Clarification to SOLAS regulations 11-2/9.2.4 and 9.3.1 IACS
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FP50/11/2 Unified Interpretation to SOLAS regulations 11-2/4.5.1.2 and 4.5.1.3 and IBC Code regulation 3.2.1 IACS
FP50/11/3 Clarification to the International Code for Fire Safety Systems, chapter 12, paragraph 2.2.1.3 IACS
FP50/11/4 SOLAS regulation 11-2/19.3.2 — Sources of ignition IACS
FP50/11/5 IACS Unified Interpretations SC 16, 197, 198 and 200 IACS
FP50/11/6 Clarification on the application of interpretations to SOLAS regulations 11-2/5.3 and 11-2/6.2 as contained in | IACS

MSC/Circ.1120

12 Analysis of fire casualty records

FP50/12 Casualty analysis information on the Spirit of Tasmania Secfretariat

13 Measures to prevent accidents with lifeboats

FP50/13 Outcome of focused inspection campaign on lifeboats Australia

FP50/13/1 Draft amendment to SOLAS regulation 111/19.3.3.4 Sweden

FP50/13/2 Report of the Correspondence Group - Part 1 U.S. and Japan
Draft Guidelines for the development of operation and maintenance manuals for lifeboats

FP50/13/3 Report of the Correspondence Group - Part 3 U.S. and Japan
Amendments to MSC circulars related to measures to prevent accidents with lifeboats

FP50/13/4 Comments on document FP 50/13/1 ICS

FP50/INF.4 Evaluation of release mechanisms in davit launched lifeboats Canada

FP50/INF.6 Research being conducted on the development of lifeboat design U.K.

14 Compatibility of life-saving appliances

FP50/14 Proposal to amend life-saving appliances code related to survival craft testing Canada

FP50/14/1 A proposed method for determining the design load of a lifeboat from statistical population data U.K.

FP50/INF.3 Anthropometric comparisons from recent research reports Canada

15 Inconsistencies in IMO instruments regarding requirements for life-saving appliances

FP50/15

Outcome of DE 48 and MSC 80

Secretariat

FP50/15/1

Report of the Correspondence Group - Part 2

U.S. and Japan
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Amendments to SOLAS chapter Ill, the LSA Code, and the Revised recommendation on testing (resolution
MSC.81(70), as amended)

16 Test standards for extended service intervals of inflatable liferafts

FP50/16 Proposed amendments to SOLAS chapter 111, the LSA Code and resolution A.761(18) Denmark

17 Amendments to resolution A.761(18)

FP50/17 Proposed amendments to resolution A.761(18) Denmark

18 Work programme and agenda for FP 51

<No Document>

19 Election of Chairman and Vice-Chairman for 2007

<No Document>

20 Any other business

FP50/20

FP50/20/1 Unified interpretation of SOLAS regulations 11-2/10.8.1, 11-2/10.9 and the FSS Code, chapter 14, paragraph 2.1.1 Sweden
21 Report to the Maritime Safety Committee

FP50/21 REPORT TO THE MARITIME SAFETY COMMITTEE Secretariat
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Agenda item 9 Original: ENGLISH

AMENDMENTS TO RESOLUTION A.754(18) RELATING TO
PERFORMANCE CRITERIA FOR FIRE DOORS

Comments on document FP 49/7

Submitted by Japan

SUMMARY

Executive summary: This document presents comments from Japan to the proposals
submitted by France for amendments of resolution A.754(18) referred
to in part 3_of the FTP Code relating to performance criteria for fire
doors

Action to be taken: Paragraph 9
Related documents:  FTP Code, resolution A.754(18), MSC 77/23/3, FP 48/14 and FP 49/7

Background

1 At the forty-eighth session of the Sub-Committee, France submitted a
document (FP48/14) proposing amendments to sill integrity criteria of fire doors in
resolution A.754(18) - Recommendation on Fire Resistance Tests for “A”, “B”, and “F” Class
Divisions. The Sub-Committee agreed on the necessity of further discussion at FP 49.

2 At the forty-ninth session of the Sub-Committee, the discussion was made based on
document FP 49/7, proposing that the cotton-wool pad test should be applied instead of the 6 mm
gauge test and an additional provision on this matter should be included in subparagraph 6.2 of
resolution A.754(18) specifying a maximum gap of 15 mm at the door-sill level, but that had
been left unconcluded.

3 Taking the above into consideration, Japan would like to propose criteria for fire doors
based on its experience in the past.

Integrity criteria of fire door
4 Through the experiences of fire resistance tests according to resolution A.754(18), Japan

has also faced the same problem described in FP 48/14, paragraph 4, and shares the view of the
proposal submitted by France.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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5 Taking into consideration the required performance of “A” class fire door, Japan
considers that the French proposal is not suitable and applicable to “A” class fire doors because
spaces such as machinery space category A, CO, room and galley are required “A” class fire
division or gas-tight at their boundaries to control penetration of flammable gases, smoke and
CO,. Therefore, Japan considers that the French proposal relating to the performance criteria for
fire doors should not be applied to “A” class fire doors.

6 Fire doors other than “A” class are normally applied to the boundaries in accommodation
space or similar areas and the bottom of the doorframes are designed to be flat to fit standard
design. Those door types do not require such high integrity criteria for the doorsill. Therefore,
Japan considers that the French proposal relating to the performance criteria for fire door is
useful to fire doors other than “A” class.

Sill clearance of “B” class door

7 Although, France proposed that the clearance of the doorsill should be less than 15 mm in
document FP 49/7, Japan considers that this proposal should not be applied to “A” class fire
doors, however, it could be applied to “B” class doors only because such doors do not need to be
gas-tight. Japan also considers that the clearance of “B” class doorsill of no more than 25 mm is
acceptable, because “B” class doors may be permitted to have ventilation openings up to 0.05 m*
as total net, according to SOLAS regulation 11-2/4.1.2.1, in the lower portion. It means that the
clearance of “B” class doors could be considered as one of the ventilation openings and the sill
clearance of the “B” class door can be acceptable when it is less than 50 mm when the width of
the door is 1,000 mm or less. Therefore, the proposal that the clearance of “B” class doorsill
should not be more than 25 mm is considered reasonable.

Proposal

8 Taking the above into consideration, Japan proposes that the fire integrity criteria of fire
doors as defined in resolution A.754(18) should be amended as set out in the annex, which is
based on the French proposal.

Action requested of the Sub-Committee

9 The Sub-Committee is invited to consider the proposal described in paragraph 7 and to
take action as appropriate.

kg

I:\FP\50\9.DOC



FP 50/9

ANNEX

PROPOSAL FOR REVISION OF THE FTP CODE REGARDING THE FIRE
INTEGRITY CRITERIA OF SHIP DOORS (RESOLUTION A.754(18)
“RECOMMENDATION REGARDING FIRE RESISTANCE TESTS
FOR “A”, “B”AND “F” CLASS DIVISIONS”)

New text is underlined.

1

A new sentence is added in the end of paragraph 6.2, as follows:
“6.2 Door clearances

Following mounting of the door and immediately prior to the test, the laboratory should
measure the actual clearances between the door leaf and the door frame, and additionally
for a double leaf door between the adjacent door leaves. The clearances should be
measured for each door leaf at two positions along the top and bottom edges and at three
positions along each vertical edge.

It should be verified that the actual clearance between the leaf of fire doors other than
“A” class and the frame is less than 25 mm.”

A new sentence is added in the end of paragraph 8.4.4, as follows:

“8.4.4 Gap gauges

8.4.4.1 Tests with gap gauges are used to indicate whether cracks and openings in the
test specimen are of such dimensions that they could lead to the passage of hot gases
sufficient to cause ignition of combustible materials.

8.4.4.2 The gap gauges should be used at intervals which will be determined by the
apparent rate of specimen deterioration. Two gap gauges should be employed in turn, and
without undue force, to determine:

- whether the 6 mm gap gauge can be passed through the specimen such that
the gauge projects into the furnace, and can be moved a distance of
150 mm along the gap, or

- whether the 25 mm gap gauge can be passed through the specimen such
that the gauge projects to the surface.

Any small interruption to the passage of the gauge that would have little or no effect upon
the transmission of hot gases through the opening should not be taken into account,
e.g. small fastening across a construction joint that has opened up due to distortion.

In case of fire test for fire doors other than “A” class doors, the cotton-wool pad test in
accordance with the provisions specified in paragraph 8.4.3 can be applied instead of the
test using 6 mm gauge.”
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50th session 25 October 2005
Agenda item 10 Original: ENGLISH

COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES CODE

Proposals for the comprehensive review of the International Code
for Application of Fire Test Procedures and relevant fire test procedures

Submitted by Japan

SUMMARY

Executive summary: This document provides some proposals for the comprehensive
review of the International Code for Application of Fire Test
Procedures (FTP Code) and related fire test procedures, based on the
considerations made by Japan

Action to be taken: Paragraph 15

Related documents: ~ MSC 80/21/5, MSC 80/24 and FP 50/10/1/Add.1

Introduction

1 Japan proposed a new work programme “Comprehensive Review of Fire Test Procedures
Code” to MSC 80 as a work item of the Sub-Committee (MSC 80/21/5). The Committee agreed
to include the work item in the Sub-Committee’s work programme and the provisional agenda
for FP 50 as high priority item, with a target completion date of 2008 (MSC 80/24,
paragraph 21.11). According to this decision, Japan submits some proposals for comprehensive
review of the FTP Code. Additional proposals are also submitted to the Sub-Committee in
separate documents.

Background of the proposal

2 The Maritime Safety Committee, at the sixty-seventh session, held in December 1996,
adopted resolution MSC.57(67) “Adoption of amendments to the International Convention for
the Safety of Life at Sea (SOLAS), 1974” and the resolution MSC.61(67) “Adoption of the
International Code for Application of Fire Test Procedures (FTP Code)”. The FTP Code became
a mandatory instrument under SOLAS chapter 1I-2 when the SOLAS amendments entered into
force on 1 July 1998.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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Amendments and interpretations to the FTP Code

3 After adoption of the FTP Code, based on the evolution of the shipbuilding and related
technologies and the actual results of the application of the FTP Code, various possible
interpretations have been raised among the maritime Administrations and some of them were put
into consideration of the Sub-Committee. Having recognized the results of the consideration and
conclusions of the Sub-Committee, some amendments were adopted and some interpretations
were approved by the Committee. Therefore, many interpretations and amendments for the
FTP Code exist now. In particular, because such interpretations were issued in many separate
MSC circulars, it is difficult to follow these interpretations.

Adopted amendments to the FTP Code

4 Adopted amendments to the FTP Code should be incorporated into the next version of the
FTP Code.

Approved unified interpretations to the FTP Code

5 Japan considers that it should be necessary and beneficial to consider whether the
approved unified interpretations to the FTP Code should be included into the new version of the
FTP Code as mandatory provisions and whether further improvement of the FTP Code is
necessary to enhance the uniform application of the Code.

Proposals not agreed at the Sub-Committee

6 There were proposals of interpretations of the FTP Code, which were also discussed in
the previous sessions of the Sub-Committee but were not agreed, because the Sub-Committee
decided such proposals had a nature of amendment rather than interpretation. Now it would be
possible to reconsider these proposals under the scope of the comprehensive review of the
FTP Code.

Summary of the reviewing points and comments of Japan

7 In order to clarify the reviewing points on the FTP Code, Japan prepared lists of summary
of adopted amendments and approved interpretations, as well as, proposed interpretations that
were not agreed, in annex 1 to this document. The lists also contain Japanese comments, which
may facilitate the consideration of the Sub-Committee.

ISO fire test standards

8 After the adoption of the FTP Code in 1996, ISO fire test standards, which are referred to
in the FTP Code, were revised, based on the evolution of the fire safety technology, in order to
facilitate to conduct the fire tests more uniformly and correctly. Therefore, references to these
ISO fire test standards in the FTP Code should be reviewed and revised if necessary. Annex 2
contains a list of the latest ISO fire test standards, some of which have been revised by relevant
ISO groups.
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Experiences of the application of the FTP Code

9 It seems that several reviews and revisions of the FTP Code would be necessary based on
the experiences obtained through the application of the FTP Code, in order to enhance the unified
application of the fire tests procedures worldwide. Since Japan has extensive experiences on
application of the FTP Code and found difficulties and problems on the application through the
experiences, Japan has reviewed the problems and provided possible solutions to such problems.
Annex 3 to this document contains a list of such discussion points together with comments and
Japanese proposals. Appendices 1 and 2 to document FP 50/10/1/Add.1 provide supplemental
ideas to the proposals in the annex to the document FP 50/10/1/Add.1.

New technologies

10 In addition, new fire protection systems and materials have been developed and are being
developed based on the evolution of the shipbuilding and related technologies. However, those
were not expected or assumed at the stage of the development of the FTP Code. Therefore, an
appropriate action should be taken to accommodate such development of fire protection
technologies to enhance the fire safety of ships.

High-speed craft

11 Part 10 and part 11 have been added to the FTP Code by resolution MSC.101(73) in
relation to the 2000 HSC Code. These parts have basic requirements, which may need further
clarifications for unified application of these parts to constructions and materials of high-speed
crafts.

12 However, as Japan has no sufficient experiences concerning high-speed craft, no precise
comments have been made for those items so far. Therefore, it is anticipated that the Member
Governments or organizations, which may have experiences of application of the FTP Code for
high-speed craft, would be requested to submit any idea or proposals of reviewing the FTP Code
in relation to high-speed crafts.

Development of the draft code and revised test procedures

13 For convenience of the discussions on the comprehensive review of the FTP Code, Japan
prepared a draft of the New FTP Code and proposals of revision of part 3 and part 5, which both
includes possible incorporation of adopted amendments and approved interpretations. As a
consequence of the revision to part 3 and part 5 of the FTP Code, it is necessary to revise the
related test procedures prescribed in IMO Assembly resolutions A.653(16) and A.754(18). Such
proposals will be submitted by separate papers to this session of the Sub-Committee, as follows:

1 FP 50/10/2  draft new FTP code 200X;

2 FP 50/10/3  in consequence of revision to part 3 of the FTP Code, possible
revision to the test procedures in IMO resolution A.754(18)
“Recommendation on fire resistant test for “A”, “B” and “F” class
divisions”; and

3 FP 50/10/4  in consequence of revision to part 5 of the FTP Code, possible
revision to the test procedures in IMO resolution A.653(16)
“Recommendation on improved fire test procedures for surface
flammability of bulkhead, ceiling and deck finish materials™.
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Establishment of a correspondence group

14 Considering the allocated target completion date of 2008, the Sub-Committee should
make progress on the review work until 2007. Japan proposes to establish a correspondence
group on this agenda item in order to make progress of the work until the fifty-first session of the
Sub-Committee.

Action requested of the Sub-Committee

15 The Sub-Committee is invited to note the information in paragraph 13 and consider the
following:

1 the opinions expressed in paragraphs 3 to 12 above;

2 the discussion points listed in annexes 1 and 2 to this document and the annex to

document FP 50/10/1/Add.1;

3 establishment of a correspondence group for the comprehensive review of the
FTP Code (paragraph 14); and

4 take action as appropriate.

kksk
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ANNEX 1

FP 50/10/1

SUMMARY OF THE REVIEWING POINTS ON THE FTP CODE AND COMMENTS OF JAPAN

1 Adopted amendments to FTP Code

Relevant | paragraph Description of the amendment MSC/Res. Action
document | or Annex
FTP Code |9 (Add new text) MSC.101(73) | Add text to the Code.
List of references
Part 10 - Annex 1, |(Add new text; FTP Code, part10) MSC.101(73) |Add text to the Code.
Fire resistant |part 10 1. Application
materials 2. Fire test procedure: resolution MSC.40(64), as amended by MSC.90(71)
for HSC
Part 11 - Annex 1, |(Add new text: FTP Code, part 11) MSC.101(73) | Add text to the Code.
Fire resistant | part 11 1. Application
divisions 2. Fire test procedure: resolution MSC.45(65)
for HSC 3. Additional requirements
FTP Code, 3,4 (Add new text under “Product which may be installed without testing|MSC.101(73) Add text to the Code.
annex 2 and/or approval”)
3,4
Part 2 - 2.6.2 In the table of limits, the following text is added after the entry “SO, 120 ppm”; | MSC.173(79) Add text to the Code.
Smoke and “(200 ppm for floor coverings)”
toxicity test
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2 Approved unified interpretations for FTP Code and related fire test procedures

Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Cire.
FTP Code 5165 For cases where an unsuccessful | 1004 | Keep as It is difficult for a laboratory to trace all the history of the failure
Approval test had been conducted prior to the | (1120) interpretation Fesults frqm qther laboratories. So, it should be kept as the
final approval test, the fire test interpretation, if necessary.
report should include a description
of the modifications made to the
test specimen that resulted in the
successful test.
FTP Code 524 Type approval certificates for|1036 Add text to This interpretation might be in conflict with resolution A.754,
Approval windows should state which side of | (1120) the codp, but | appendix AI 2.2. _ _
the window was exposed to the resolution So, resolution A.754, appendix Al 2.2 may need to be modified.
heating condition during the test. A.754 should |1) delete the following sentence:
be modified “not necessarily being the worst way round.”

2) add the following sentence after “the unexposed face of the

structural core™:
. such as the window on front bulkhead of the tanker”

3) So the text should be modified as below:
“The bulkhead which includes the window should be
insulated to class A-60 on the stiffened face, which should be
the face exposed to the heating conditions of the test. This is
considered to be most typical of the use of windows on board
ships;net-neeessarty-being-the-werst-wayreund. There may
be special applications of windows where the Administration
considers it appropriate to test the window with the insulation
of the bulkhead to the unexposed face of the structural core,
such as the window on front bulkhead of the tanker, or within
bulkheads other than class A-60.”
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Circ.
FTP Code 524 The certificate should include al|1036 |Keep as “Resolution A.754, appendix AI 5, Hose stream test” and
Approval reference to optional test(s) such as | (1120) interpretation | “FTP Code, annex 1, part 3, appendix thermo radiation test” are
hose stream test and/or thermo the optional tests for the type approval of windows. But it is not
radiation test. clear in which case those optional tests should be required. So,
specific reason for the necessity of those optional tests should be
clearly explained.
If it is difficult to make those reasons clear, this text should be
kept as an interpretation. It is necessary to avoid the
misunderstanding that those optional tests would be a mandatory
requirement.
Part 1 - Non- 2.1 The test exposure need not exceed | 964 Add text to
combustibility a 30 minutes duration. (1120) |the Code
test
Part 1 - Non- 2.1 For the purposes of this part, 1120 |Add text to| may” should be changed to “shall”.
combustibility ISO 1182:2002 may be used in lieu the Code
test of ISO 1182:1990.
Part 2 - Smoke |2.6.2 Not only the FTIR (Fourier 916  |Add text to|Although gas-measuring methods by using FTIR, and GC/MS,
and toxicity test Transform Infrared Spectrometer) | (1120) |the Code were provided by MSC/Circ.916, Japan considers that not only
method but also other methods the gas-measuring apparatus but also the gas-sampling methods
such as GC/MS (Gas are very important factor of the measuring. Because the test
Chromatography/Mass result of FTIR and indication tube, which applied by same

Spectrometer), which can produce
traceable results, can be used for the
gas analysis.

sampling method, were just about the same through our
experience.

FTIR test method is under development in ISO presently. After
this test method is established, gas-measuring method of part 2
should be carried out in accordance with ISO standard. It would
be also provided those sampling method.

" See the comment of FP 50/INF.5 submitted by Japan for detail.
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(ﬁ)illfl‘;feliltt Paragraph | Description of the interpretation hé[is/ Action Japan comments or proposals
Part 3 - Test for |2.1 "B" class doors should be fire tested | 916 Add text to| B class steel bulkheads of dimensions as stated in
fire door in B class steel bulkheads of (1120) |the Code paragrgph 2.4.1 of resolution A. 754(18)” is obscure mea.ning. So,
dimensions as stated in definition of the “B class steel bulkheads” should be clarified.
paragraph 2.4.1 of resolution Japan considers that 3.2 mm thickness steel plate, instead
A.754(18), otherwise approval should of 4.5 mm on A class bulkhead, shall be the bulkhead core for
be limited to the type of construction B-class fire door test
in which the door was tested. .
See the comment to annex 3 for detail.
A.754(18), 2.6.2.2 "B" class doors should be fire tested | 916 Add text to|Same as above.
Annex in B class steel bulkheads of (1120) | resolution
dimensions as stated in A.754(18)
paragraph 2.4.1 of
resolution A.754(18), otherwise
approval should be limited to the
type of construction in which the
door was tested.
Part 3 - Test for |2.2.1 The minimum bulkhead panel 964 Add text to
“A”, “B”, and height should be a standard height | (1120) |the Code
“F” class of the manufactured panel with a
divisions dimension of 2.4 mm.
Part 3 - Test for 3.1 The calcium silicate board 916 Add text to|Same text should be added to annex 1, part 5 and
“A”, “B”, and described as a dummy specimen (1120) |the Code resolution A.653(16).
“F” class specified in paragraph 3.3 of
divisions resolution A.653(16) should be
used as a standard substrate for
adhesives.
Part 3 - Test for 4.1 Sealing materials used in 1120 | Add text to|Same text should be added to resolution A.754, appendix AllI,
“A”, “B”, and penetration systems for “A” class the Code Pipe and duct penetrations 2.2, and appendix AIV, Cable
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Relevant
document

Paragraph

Description of the interpretation

MSC/
Cirec.

Action

Japan comments or proposals

“F” class
divisions

divisions are not required to meet
non-combustibility criteria provided
that all other applicable
requirements of FTP Code, part 3,
are met.

Transit 2.2.

A.754(18),
Annex

1.2

The thickness of insulation on the
stiffeners need not be same as that
of the steel plate.

916
(1120)

Add text to
resolution
A.754(18)

A.754(18),
Annex

1.6

Doors, windows and other division
penetrations intended to be installed
in fire divisions made of material
other than steel should correspond
to prototype(s) tested on a division
made of such material, unless the
Administration is satisfied that the
construction, as approved, does not
impair the fire resistance of the
division regardless of the division
construction.

1004
(1120)

Add text to
resolution
A.754(18)

A.754(18),
Annex

1.7

"B" class constructions should be
tested without finishes. For
constructions where this is not
possible, finishes should be
included in the non-combustibility
test of the construction.

916
(1120)

Add text to
resolution
A.754(18)
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Cire.
A.754(18), 282 Where testing is conducted on a|1120 |Add text to Resolution A.754(18), paragraph 2.8.2 described as below:
Annex perforated ceiling system, equally resolution “If the ceiling may incorporate electrical fittings, e.g. light fittings
constructed non-perforated ceilings A.754(18) and/or ventilation units, it is necessary that initially a test is
and ceilings with a smaller degree Modification |performed on a specimen of the ceiling itself, without the
of perforations (in terms of size, is necessary. incorporation of these units, to establish the basic performance. A
shape, and perforations per unit separate test(s) may be performed on a specimen(s) with the units
area) may be approved without incorporated to ascertain their influence on the performance of
further testing. the ceiling.”
This interpretation might be conflicted with above sentence.
So, modification of the above sentence of resolution A.754(18)
should be necessary.
A new paragraph is proposed.
Resolution A.754(18), paragraph 2.8.2 should be changed as
below:
“If the ceiling may incorporate electrical fittings, e.g., light
fittings and/or ventilation units, test(s) can be performed on a
specimen(s) with the units incorporated. Where testing is
conducted on a perforated ceiling system, equally constructed
non-perforated ceilings and ceilings with a lesser degree of
perforations (in terms of size, shape, and perforations per unit
area) may be approved without further testing.”
A.T54(18), 9 There exist no expectations that|1120 |Add text to
Annex 9.2) “A” and “B” class fire doors remain resolution
functional, in the ability to be A.754(18),
opened/closed, during or after the Annex 9.2

specified test duration.
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Cire.
A.754(18), 2.1 The test should be conducted on a|1036 |Add textto
appendix A.I window of the maximum size (in|(1120) resolution
Windows terms of both the height and the A.754(18),
width) and the type of the glass appendix A.l
pane and/or the minimum thickness 2.1
of the glass pane or panes and gaps,
if appropriate, for which approval is
sought. Test results obtained on this
configuration should, by analogy,
allow approval of windows of the
same type, with smaller dimensions
in terms of height and width and
with the same or greater thickness.
A.754(18), 53 The window should be considered |1120 |Add textto
appendix A.I to have failed the hose-stream test if resolution
Windows an opening develops that allows an A.754(18),
observable projection of water from appendix A.l
the stream beyond the unexposed 5.3
surface during the hose stream test.
Gap gauges need not be applied
during or after the hose stream test.
A.T54(18), 2.2.4 The distance between the fire|964 Add text to|Modify the drawing of resolution A.754(18), appendix A.IL
appendix Al damper and the structural core|(1120) |resolution “Length of the coaming, total 900 mm” and “the distance
Fire dampers specified in paragraph 2.2.4 means A.754(18) between the fire damper and the structural core” should be shown

the distance between the fire
damper centre and the structural
core.

in the drawing, resolution A.754(18), appendix A.II, figure Al.
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Cire.
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A~754(18)’ 4 If evaluation of insulation is|964 Add text to
appendlx Al required, it should prevent a|(1120) |resolution
Fire dampers temperature rise at any point on the A.754(18)
surface not exceeding 180°C above
the initial temperature. The average
temperature rise is not relevant.
AT54(18), 4.1 Penetrations and transits should|916 |Add text to
appendlx Al meet both integrity and insulation | (1120) |resolution
Pipe and duct criteria. A.754(18)
penetrations
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Cire.
appendix A.IV meet both integrity and insulation | (1120) |resolution “The performance of cable transits may be related to their ability
Cable transits criteria. A.754(18) to satisfy both the requirements for insulation and integrity or

may be related only to the requirements for integrity, depending
on the requirements of the Administration.”

This requirement might be inconsistent with MSC/Circ.916.

So, modification of the above sentence of resolution A.754(18)
should be necessary.

Following sentence should be deleted:

« . . ity
; ].5 | O 4l ]i icteation B
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals

document Circ.
Part 5 - Test for |1 Where a product is approved based | 1004 |Add text to Although MSC/Circ.1004 is the guideline for the type approval of
surface on a test of a specimen applied on a|(1120) |the Code the surface materials, there are some unidentified points for the

flammability

non-combustible substrate, that
product should be approved for
application to any non-combustible
substrate with similar or higher
density (similar density may be
defined as a density > 0.75 x the
density used during testing) or with
a greater thickness if the density is
more than 400 kg/m’. Where a
product is approved on the basis of
a test result obtained after
application on a metallic substrate
(e.g. thin film of paints or plastic
films on steel plates), such a
product should be approved for
application to any metallic base of
similar or higher thickness (similar
thickness is obtained as a thickness
> 0.75 x the thickness of metallic
substrate used during testing).

application of surface materials in ships.

Interpretation for actual use in ships:

1) When no substrate applied for the surface flammability test,
the product should be approved to both of metallic and
non-combustible substrate.

2) If the floor covering has a multilayer construction, the tests can
be conducted for each layer (single layer test), by the
understanding of annex 1, part 5 3.2.2.

The description in FTP Code, annex 1 part 5, 3.2.2 says:
“Where a floor covering is required to be low flame-spread, all
layers shall comply with part 5. If the floor covering has a
multilayer construction, the Administration may require the tests
to be conducted for each layer or for combinations of some layers
of the floor coverings. Each layer separately, or a combination of
layers (i.e. the test and approval are applicable only to this
combination), of the floor covering shall comply with this part.”

Therefore, for the floor coverings, interpretation of
MSC/Circ.1004 is meaningless, because the floor covering could
be accepted by a single layer test, which means that the influence
of the substrate could be neglected.

To clarify the above interpretation, Japan prepared the
“Guidelines for the specimen and the type approval of those
products”, as set out at appendix 1 of annex 3 to this document,
and propose that it should be added to the Code.
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Cire.
A.653(16), 7 Same as above 1004 | Add text to Same as above
Annex (1120) |resolution
A.653(16),
Annex
A.653(16), 7.3 Vapour barriers used in conjunction | 1120 | Add text to Evaluation test for the vapour barriers should be carried out by
Annex with insulation should be tested resolution part 5 surface flammability test without any other components of
without any other components of A.653(16), “A” or “B” class constructions. But the vapour barrier itself is a
“A” or “B” class constructions that Annex, very thin product, and it is impossible to conduct such test
will shield the barrier being tested and FTP without the specimen backing. Japan considers that this test
from the radiant panel. Code, method has a problem.
annex 1, Therefore, Japan proposes that the vapour barriers with backing
part 5 layers should be tested by non-combustibility test instead of
surface flammability test. When there are several densities of the
insulation, which would be base of vapour barriers, both of
maximum and minimum densities of insulation material with
Vapour barriers should be tested.
* See the comment of annex 3 for details
A.653(16), 8.3.1 In the first line of the first sentence, | 1004 Correc‘F text
Annex the word “or” should read “of”. (1120) resolution
A.653(16),
Annex
A.653(16), 10 The sentence should be understood | 1036 | Correct text
Annex to mean: “Materials giving average |(1120) resolution
values for all of the surface A.653(16),
Annex

flammability criteria as listed in the
following table ... (etc.).
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Relevant
document

Paragraph

Description of the interpretation

MSC/
Cirec.

Action

Japan comments or proposals

A.653(16),
Annex

10

Qsp means an average of three
values of average heat for sustained
burning, as defined in

paragraph 9.3.

1004
(1120)

Add text to
A.653(16),
Annex

The description in resolution A.653(16), paragraph 9.3 (Average
heat for sustained burning Qsp) says:

“An average of the value for the characteristic defined in 3.8
(Heat for sustained burning) measured at different stations, the
first at 150 mm and then at subsequent stations at 50 mm intervals
through the final station or 400 mm station, whichever value is
the lower.” And the description in resolution A.653(16),
paragraph 3.8 (Heat for sustained burning) says:

“The product of time from initial specimen exposure until arrival
of the flame front and the incident flux level at that same location
as measured with a dummy specimen during calibration. The
longest time used in this calculation should correspond to flame
arrival at a station at least 30 mm prior to the position of furthest
flame propagation on the centreline of the specimen.” So, when
the frame front does not reach 180 mm position, the value of Qg
cannot be calculated in accordance with resolution A.653(16),
paragraph. 3.8.

In this case, the calculation method of Qg is not clear.

It should be improved.

Part 6 - Test for
primary deck
coverings

2.1

For the purpose of this part, the
total heat release value (Qy) for
floor coverings given in section 10
of the Annex to resolution
A.653(16) is replaced by < 2.0 MJ.

1120

Revise
table
resolution
A.653(16),
Annex

the
of

Qt value in the table of “Surface flammability criteria” described
in resolution A.653(16), paragraphl0, should be changed from
1.5 to 2.0MJ.
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Relevant Paragraph | Description of the interpretation | MSC/ Action Japan comments or proposals
document Cire.
Part 6 - Test for |2.2 Fire test procedure 1004 | Revise text of
primag deck The test may be terminated after (1120) |FTP Code
coverings 40 minutes.
3 Proposals that were not agreed

Following subjects were not agreed as interpretation of FTP Code (due to the nature of amendment). If it may be necessary to discuss those subjects again.

Code Ref. Description of proposal Discussion at FP Action to be taken
Part 5 - Test |FP 49/6 Preparation of specimens for Sealants and (FP 49/17) This item could be merged with the item | To be continued on
for surface Mastics. on the comprehensive review of the FTP Code. the comprehensive
flammability review of

FTP Code.

Part 3 - Fire |FP 49/7 Consideration of the Bottom clearance of the (FP 49/17) Further consideration was needed to|EFP 50 Ageqda 9
door fire door. resolve the matter and invited Members and|(To be continued.)

international organizations to submit comments and

proposals to FP 50.
Combustible | FP 48/3/4 3) Combustible insulation for piping systems (FP 48/WP.4) About the proposed interpretation on | Further discussion
insulation within machinery spaces. combustible insulation for piping systems within|should be necessary
for piping machinery spaces, the group considered this to be an
systems amendment.

Not discussed.
Part 3 - Fire |FP 48/3/4 7) Substitution of stainless steel for steel (FP 48/WP.4) The group discussed the proposed|Further discussion
door without additional testing. interpretation on substitution of stainless steel, but no | on this issue would

firm conclusion was reached.

be necessary.
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Code

Ref.

Description of proposal

Discussion at FP

Action to be taken

Part 3 -
Enlarged
fire door

FP 48/4,
paragraph 11
and annex 5

The development of performance standards for
large fire doors.

(FP 48/WP.4) The group concurred the view that
enlarged fire doors are used on all types of ships and
not only on large passenger ships and that enlarged
fire doors as a matter of principle should be
considered in relation to all ships. The group
therefore encouraged Member Governments to
submit a proposed new work programme item for
FP 51 with supporting documentation to the
Committee.

Further discussion
should be necessary

Part 3 -
Bulkhead

FP 47/3/3

Testing of “A-0" corrugated bulkhead.

(FP 47/16) The group considered the proposed
amendments to resolution A.754(18) with regard to
“A” class bulkhead tests, and concluded that the
document does not give sufficient information or
comparison data to support the proposed
amendment.

Further discussion
should be necessary

Part3 -
bulkhead

FP47/3/5,
annex 1

Fire test on Aluminium Alloy structures,
paragraphs 7.5.1.6 and 9.3 of annex.

(FP  47/16) The proposed interpretation to
paragraphs 7.5.1.6 and 9.3 of the Annex to resolution
A.754(18) was thought to be an amendment rather
than an interpretation and was therefore not
supported. However, the Sub-Committee also agreed
that thermocouples placed over aluminium deck
stiffeners can yield higher temperatures than those
placed on aluminium plate and that this issue should
be taken into consideration for any future discussion
on amendments to resolution A754(18).

Further discussion
should be necessary

Part 3 -
Bulkhead

FP 47/3/5,
annex 2

Test of Aluminium Alloy decks together with
primary deck coverings.

Paragraphs 1.2 and 2.1 of the Annex to
resolution A.754(18).

(FP 47/16) The group agreed in principle with the
proposed interpretation to paragraphs 1.2 and 1.6 of
the Annex to resolution A.754(18) but noted that
there was no sufficient information on test results
regarding primary deck coverings for final approval.

Further discussion
should be necessary
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Code Ref. Description of proposal Discussion at FP Action to be taken
Part 3 - FP 47/3/5, Testing criteria of A-class corrugated bulkhead |(FP 47/16) The group did not support the proposed | Further discussion
Bulkhead | gpnex 3 Paragraphs 1.2 and 2.1 of the Annex to interpretation to paragraphs 1.2 and 2.1 of the Annex | should be necessary
A.754(18) to resolution A.754(18) since it considered this to be
an amendment to the resolution rather than an
interpretation
Not discussed.
Part 3 - FP 46/5, Optional test of Windows (FP 46/WP.9) It would be amendments and did not | Further discussion
Watertight | gnnex 2 include them in the interpretations. Not discussed. should be necessary
door
Part 3 - FP 44/6/3, Para.4: B-class steel bulkhead described on (FP 45/WP.5) The group agreed that this was Definition of the
MSC/Circ.916 sufficiently covered by the interpretation to | B-class steel
B-class steel | Paragraph 4 Y Y P )
bulkhead The thickness of steel sheet is proposed to be | Paragraph 2.1 of part 3 of the FTP Code set out in blulkhead should be
0.6 = 0.1 mm and that of mineral wool to be circular MSC/Circ.916. clear
50 £ 5 mm.
Part 3 - Fire |FP 44/6/3, |Testfor A, B & F class divisions (FP 44/WP.5) The group considered that the|Fyrther discussion
resistant test | paragraph 5 docurpent represented proposals for amendments to | should be necessary
the Fire Test Procedure Code and relevant fire test
procedures and took no further action in respect to
these proposals. Not discussed.
Part 3 - FP 49/INF.2 | Test for ventilation duct (Information) Information only. Further discussion
Ventilation should be necessary
system
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UPDATED ISO STANDARDS REFERRED TO IN THE FTP CODE WITH COMMENTS OF JAPAN

Relevant ISO Description of the ISO STD Action Comments
document No
Part 1 - 1182 Original — ISO 1182: 1990 Modify FTP | Agreed to add to Ul
Non- Updated — ISO 1182: 2002 Code
combustibility
test
Part 2 - 5659-2 | Original — ISO 5659-2: 1994 Gas- Although gas-measuring methods, by using FTIR and GC/MS, were provided
Smoke and DIS: ISO/DIS 5659-2 (Not revised) measuring by MSC/Circ.916, Japan considers that not 'only the gas measuring apparatus
toxicity test < Related standard > method but also the gas sampling methods are very important factor of thg measuring,
should be Because, through our experience, both test result of FTIR and indication tube,
ISO/CD21489: Fire tests: Method of| . 4604 which would be applied by same sampling method, were just about the same.
measurement of gases using Fourier FTIR test method, including those sampling method, is under development in
transform infrared spectroscopy (FTIR) in ISO now. After this test method is established, gas-measuring method of part 2
cumulative smoke test should be carried out in accordance with ISO standard.
FTIR test method: under developing now. * See the comment in FP 50/INF.5 submitted by Japan for detail.
Part 5 - 5658-2 | Reference: ISO 5658-2: 1996 A.653 should | ISO 5658-2 is under revision in ISO presently. Modification items are:
Test for DIS: ISO/DIS 5658-2 (Not revised) be modified | 1) Pilot flame: changed from Acetylene gas to Propane gas
surface (Similar test of resolution A.653(16)) 2) Delete remote pilot flame test, use only impinge flame test.
flammability Test apparatus of ISO 5658-2 at testing laboratory for FTP Code are usually

“Reaction to fire tests — Spread of flame —
Part 2: Lateral spread on building
products in vertical configuration”

shared with the test apparatus of resolution A.653(16) (FTP Code, part 5). This
modification of ISO 5658 might destroy this compatibility. So, test of
resolution A.653(16) should be changed as same as ISO 5658-2.

Additional reason for the change: at the original test of resolution A.653(16), in
case that the result of impinging pilot flame condition might be applied for the
judgement and it failed, although two of three specimen of remote flame
condition were not burned, it might not be satisfied with the test result. Above
modification should be more clear or reasonable for the evaluation of
flammability characteristic.
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Relevant ISO Description of the ISO STD Action Comments
document No
Part 5 - 3.1 1716 Original — ISO 1716: 1973 Modify FTP | Agreed to add to Ul
Gross calorific Updated — ISO 1716: 2002 Code
value
Part 9 - Test 6330 Original — ISO 6330: 1984 Resolution | Modification of resolution A.688(17) is necessary
Updated — ISO 6330: 2000 A.688(17)
Part 10 - Test |5660-1 |Original —ISO 5660-1: 1993 MSC.40(64) |Modification of MSC.40(64) and MSC.90(71) is necessary
for high-speed Updated — ISO 5660-1: 2002 MSC.90(71)

craft
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COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES CODE

Proposals for the comprehensive review of the International Code
for Application of Fire Test Procedures and relevant fire test procedures

Submitted by Japan

SUMMARY

Executive summary:  This document provides proposals for the comprehensive review of
the International Code for Application of Fire Test Procedures
(FTP Code) and related fire test procedures, based on the
considerations made by Japan

Action to be taken: Paragraph 2
Related documents: ~ MSC 80/21/5, MSC 80/24 and FP 50/10/1

1 Attached are proposals for the comprehensive review of the International Code for
Application of Fire Test Procedures (FTP Code) to be considered in conjunction with document
FP 50/10/1 (Japan).

Action requested of the Sub-Committee

2 The Sub-Committee is invited to consider the attached proposals in conjunction with
document FP 50/10/1 and take action as deemed appropriate.

KKk

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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ANNEX

JAPANESE PROPOSALS FOR THE COMPREHENSIVE REVIEW OF FTP CODE BASED ON

EXPERIENCE OBTAINED THROUGH THE APPLICATION

Code

Reference

Japanese proposal for the comprehensive review of the FTP Code

Part 1

Non-
combustibility test

Density of the materials

Although the density of the materials used in the fire resistant test of fire division, FTP Code, part 3, should be within
+/- 10% of the value stated as the nominal density, it is not provided in the test procedure of ISO 1182-2002.

Proposal

Japan believes that the density of the material used in the test should be provided, and the following text should be added
to the FTP Code, annex 1, part 1:

“The density of each materials used in the test should be +/- 10% of the value stated as the nominal density.”
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Part 1 Vapour barriers Test method for the Vapour barriers should be considered

Evaluation for the Vapour barriers, usually made by aluminium sheet or glass cloth sheet, used in conjunction with
insulation was noted as MSC/Circ.1120 that it should be tested by part 5 without any other components of “A” or “B”
class constructions. However, the vapour barriers themselves are very thin product, and it is impossible for testing
without the specimen backing. Japan considers that it would be a problem of this test method.

Therefore, Japan used part 1, non-combustibility test, for evaluation of the vapour barriers, so it has satisfied the
requirement of the non-combustible material, it means that it complies with part 5 of annex 1.

The description in the FTP Code, annex 2, paragraph 5.1 says:

“Non-combustible materials are considered to comply with the requirements of part 5 of annex 1. However, due
consideration shall be given to the method of application and fixing (e.g. glue).”

Proposal

Evaluation for the vapour barriers should be non-combustibility test in part 1 (in other words, such vapour barrier shall be
a non-combustible according to FTP Code, part 1) instead of surface flammability test.

To clarify the test methods of the vapour barriers by using part 1, those applications should be noted on the code.
“When the evaluation of the vapour barriers by using part 1 non-combustibility test, following method would be applied:

1. vapour barriers used in conjunction with insulation should be tested with the components of “A” or “B” class
constructions; and

2. when there are several densities of the insulation, which would be base of vapour barrier, both of maximum and
minimum density of insulation material with vapour barrier should be tested. ”

Delete:
“3.4 Insulation-materials foreold service-systems” of the FTP Code, part 5 of annex 1.
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Part 1 Test report for Handling of the non-combustibility test reports should be considered.
resolution
A754(18) —fire | The description in resolution A.754(18), paragraph 3.1 says:
test

“Where materials used in the construction of the specimen are required to be non-combustible, i.e. for “A” class and “B”
class, evidence in the form of test reports in accordance with the test method for qualifying marine construction materials
as non-combustible, developed by the Organization, and from a testing laboratory recognized by the Administration and
independent of the manufacturer of the material should be provided. These test reports should not be more than
24 months old at the date of the performance of the fire resistance test. If such reports cannot be provided then tests as
prescribed in 3.2.3 below should be conducted.”

According to the above sentence, non-combustibility test reports should not be more than 24 months old at the date of the
performance of the fire resistance test. But, it doesn't harmonize with five years of type approval period for the
non-combustible material, and some confusion might occur at the conducting of the fire resistant test of part 3.

Proposal

Therefore, Japan proposes changes as follows:
Non-combustible materials used in the construction of “A” or “B” class divisions shall:
1. have a type approval certificate for non-combustible material valid at the performance of the fire resistance test; or

2. have a non-combustibility test report which should not be more than 24 months old at the date of the performance of
the fire resistance.

So, new text should be added to the end of above sentence. The new text is as follows:

“These test reports should not be more than 24 months old at the date of the performance of the fire resistance test. If
such reports cannot be provided then tests as prescribed in 3.2.3 below, should be conducted._ When the material has a
type approval certificate for non-combustible material valid at the performance of the fire resistance test,
non-combustibility test reports may not be required.”
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Part 3 Insulation Tolerance of the insulation materials should be considered.
materials
for bulkheads and | Recently the insulation materials for A 60 bulkheads and decks became thinner and lighter. It means that the design of it
decks became very close to the margin of the A 60 performance. Therefore, following restriction would be necessary for

reflecting the specimen information to the product accurately.

Proposal

The following restriction should be added to the test of part 3 to resolution A.754(18):

1. (resolution A.754(18), paragraph 3.2.4, first sentence) The thickness of each material used in the test specimen should
be +/-10% of the value stated as the nominal thickness.

2. (resolution A.754(18), paragraph 3.2.5, first sentence) The density of each material used in the test specimen should be
+/-10% of the value stated as the nominal density. (This sentence is moved from resolution A.754(18), paragraph 3.1).

3. (Type approval certificate of fire divisions) Information of the insulation materials including its density and thickness
should be stipulated on the type approval certificate of fire divisions. Specifically, the density and thickness less than
minus 10% of the specific value could not be accepted to apply to the insulation material for A-60 fire divisions. (New
sentence to FTP Code, paragraph 5.2.6)
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Code Reference Japanese proposal for the comprehensive review of the FTP Code

Part 3 Fire door Definition of “B” class doors should be considered.

1) The description in resolution A.754(18), paragraph 2.6.2.2 says:

“The door leaf and frame should be mounted as appropriate in a “B” or “F” class bulkhead of compatible construction,
thereby reflecting an actual end use situation. The bulkhead should have dimensions as prescribed in paragraph 2.4.1.
The bulkhead should be of a construction approved by the Administration as having at least a similar classification to that
required by the door. ”

2) On the other hand, MSC/Circ.916 specified that “B” class doors should be fire tested in “B” class steel bulkheads of
dimensions as stated in paragraph 2.4.1 of resolution A.754(18), otherwise approval should be limited to the type of
construction with which the door was tested.

Proposal

Therefore, Japan believe that B-0 class fire doors should be tested by B-0 class steel bulkhead, and B-15 class fire doors
should be tested by B-15 class steel bulkhead. However, “B-0 class and B-15 class steel bulkheads” is an obscure
meaning. So, definition of the “B class steel bulkheads” should be clarified.

Japan interprets that 3.2 mm thickness steel plate, instead of 4.5 mm on A-class bulkhead, is applied to the bulkhead core
for B-class fire door test. Stiffener should be the same as A-class bulkhead.
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Res. Insulation material | Temperature measuring of the coaming surface of Cable Transit should be considered.
A~754(18)» for Cable Transit | When the fire resistant test for Cable Transit is conducted, the temperature of the following points would be measured.
f?@ndlx 1. two positions on the surface of the outer perimeter of the frame, box or coaming;
Cable 2. two positions at the end of the transit, on the face of the sealant system or material; and
Transit 3. the surface of each type of cable installed in the cable transit

Generally in ships, the insulation material of the coaming would be the same material used for the bulkheads or decks. It
would suppose that the different insulation material would be applied for the ships than the material that was applied for
the test. Japan considers that the coaming and its insulation is a part of the bulkhead or deck. Therefore, Japan believes
that the restriction of the insulation material for coaming of cable transit is not suitable, and also the temperature
measuring of the coaming surface is unnecessary.

Proposal

The following change would be required:

1. The temperature measurement of the coaming surface is unnecessary. (It would be deleted.)

2. When the cable transit is a fully insulated transit described on figure A.2 of resolution A.754(18), appendix A.IV, such
that the insulation would be applied on the surface of the cable transit, the insulation material is a part of cable transit
system, and then the restriction of the insulation material is necessary (drawing as below).

This measurement
Fully insulated transit . _ / should be deleted.
25
AR} —
p—
—

25

Furnace »

<— The restriction for the application
[ of this insulation material should
§ e be necessary.

{[1]
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Res. Window Temperature measuring points and their criteria for the windows
A.754(18) | Temperature
(Part 3 ) measurement The description in resolution A.754(18), appendix Al, paragraph 3 says:
position “Thermocouples should be fixed to the window pane as specified for the leaf of a door. In addition, thermocouples

should be provided to the window frame, one at mid-length of each perimeter edge.”
And the description in resolution A.754(18), appendix Al, paragraph 4.1 says:

“For the calculation of the average temperature rise on the unexposed face, only those thermocouples fixed to the face of
the window pane(s) should be used.”

According to the above descriptions, the criteria of additional thermocouples fitted to the window frame are not clear. It
should be necessary to specify that the criteria of additional thermocouples fitted to the window frame.

Proposal

Therefore, to clarify the criteria of the windows, the following texts should be added to appendix Al, paragraph 5.3:

1  for the calculation of the average temperature rise on the unexposed face, only those thermocouples fixed to the face
of the window pane(s) should be used; and

2. for the judgement of the maximum temperature rise on the unexposed face, all of the thermocouples fixed to the face
of the window pane(s) and the window frame should be used.

Part 3 Window Deletion of the heat radiation measurement should be considered
Heat radiation
measurement Although the heat radiation measurement for the windows was specified in FTP Code, annex 1, part 3, appendix 1, the

criteria of the heat flux through windows are too large value to prevent the spread of fire and to enable people to pass
escape routes near the windows. It is supposed that a window would meet the criteria of the heat flux from windows if
the average temperature raises on the window unexposed face satisfies the criteria of temperature rise. So the heat
radiation measurement for windows is meaningless and unnecessary.

Proposal

Therefore, Japan proposes to delete the heat radiation measurement described in appendix 1.
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Part 5 Selection of the The test specimen used for the test shall represent the characteristic of the product. The test specimen shall be selected as
test specimen the highest danger, and a disadvantageous condition of the product in actual operating condition of the ship. Specimen
(Organic contents | selection should be concerned with thickness, colour, organic content, substrate of the product, and its combination of a
and specimen product, etc. The influence of colour and organic contents of the specimen are important factors of the fire
Colour) resistance tests.
The organic content of the specimen is a key of the characteristic of product combustion. Specimen should be selected as
the maximum organic content within the product variation. And the colour of the specimen is also a key of it, because
the dark colour of specimen that absorbs the radiant heat would be easy to affect its flammability. The test results of the
dark colour specimen and the bright colour specimen would be different. Therefore, the dark colour specimen would be
selected if the product has some colour variation.
Proposal/Draft guideline of appendix 1 should be considered.
To clarify the selection of the representative specimen and its type approval, Japan prepared the guideline of the
specimen substrate and its type approval as contained in appendix 1 to this annex, and proposes that it should be added to
the code.
Part 5 Test substrate and | Although MSC/Circ.1004 is the guideline for the type approval of the surface materials, there are some unidentified

combination test

points for the surface materials.

Japanese interpretation:

1. when the no substrate applied for the surface flammability test, product should be approved to both of metallic and
non-combustible substrate;

2. for the floor coverings, interpretation of MSC/Circ.1004 is meaningless, because the floor covering could be
accepted to be carried out in single layer test, which means that the influence of the substrate could be neglected; and

3. for the bulkhead and ceilings, it is not accepted to carry out single layer test, so the test should be strictly based on
interpretation of MSC/Circ.1004.

Proposal/Draft guideline of appendix 1 should be considered.

To clarify those unidentified points of approval, Japan prepared the guideline of the specimen substrate and its type
approval, and proposes that it should be added to the code.
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Res. Test method & test | ISO 5658-2 is under revision in ISO presently. Modification points are:
A.653(16) | apparatus 1) Pilot flame fuel: changed from acetylene gas to propane gas; and
(Part 5) 2) Delete remote pilot flame test, use only impinge flame test.

Test apparatus of ISO 5658-2 at testing laboratory for the FTP Code are usually shared with the test apparatus of
resolution A.653(16) (FTP Code, part 5). This modification of ISO 5658-2 might destroy those compatibility.

Proposal

The test of resolution A.653(16) should be changed, as well as ISO 5658-2.

The reason to change the fuel from acetylene to propane is that there is a strong limitation of use of acetylene and many
test laboratories cannot use acetylene. The propane pilot flame is not so hard, and it is somehow difficult to control the
distance between specimen surface and the flame. Therefore, impinging pilot frame, which is easily controlled, should
be used. This situation is the same for resolution A.653(16).

Additional reason for the change:

At the original test of resolution A.653(16), in case that the result of impinge flame condition might be applied for the
judgement and it failed, although the result of remote flame condition was not burned, it might not be to the satisfaction
of the test result. Above modification would be more clear or reasonable for the flammability characteristic.

Part 6 Definition Proposal / Definition of “Primary deck covering” should be considered

“A primary deck covering is the first layer of a floor construction which is applied directly on top of the deck plating” is
described on the FTP Code, annex 1, part 5, paragraph 3.2.1. On the other hand, “when the primary deck covering is also
the exposed surface, it shall comply with this part” is described on the FTP Code, annex 1, part 5, paragraph 3.2.2.
Therefore the product that is the first layer of a floor construction which is applied directly on top of the deck plating and
is also the exposed surface, when no upper layer applied on it, it should be considered as the floor covering of the

FTP Code, annex 1, part 5.
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Res. Product Information of the specimen which was tested should be reflected to the type approval of the products. At
A.563(16) |description on Test | resolution A.563(16), paragraph 8, necessary information that should be included in the test report, but it is not specified
(Part 7) report about the description of materials. Therefore, the details for description of materials should be specified.

Proposal

The following information should be added to resolution A.563(16), paragraph 8:

1) Material: materials such as wool, nylon, polyester, etc., and its composite ratio.

2) Composition of weave: such as plain, weave, twilled

3) Density (Number/inch): the number of grains per inch in both warp and weft

4) Yarn number count:

5) Thickness of the fabric: unit of mm

6) Mass: weigh per unit area (g/mm?)

7) Colour and tone: if the product has a pattern, the representative colour should be described.
8) Fire retardant treatment

Res.
A.563(16)
(Part 7)

Appendix 2
Cleaning and
weathering
procedures

According to resolution A.563(16), appendix 2, paragraph 4.1, IEC test detergent with perborate type 1 that is defined in
IEC 456, amendment 1 1980, has to be applied to the accelerated laundering. However, this kind of detergent is obsolete
and it is impossible to have it in Japan, because the sodium tripolyphosphate cannot be used in the commercial detergent
for prevention of the environmental pollution. It is recommended to check the most recent version of IEC 456 (now

IEC 60456).

Proposal

The following changes are proposed to resolution A.563(16), appendix 2:

1) The test detergent should be changed to use the commercial detergent or the preparation of the test specimen should
be carried out according to the instructions/recommended method given by the manufacturer.

2) Type approval should be based on that preparation method of the test specimen.
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Res. Product Information of the specimen, which was tested, should be reflected to the Type approval of the products. However, it is
A.652(16) |description on test |not specified. Therefore, the necessary information should be included in the test report, and details for description of
(Part 8) report materials should be specified on the test procedure.
Proposal

The following information should be added to resolution A.652(16) as new paragraph 9:
“9 Test report
The test report should include the following information about the products:

.1 name of the testing authority;

.2 name of the manufacturer of the materials;

.3 date of supply of the materials, and date of test;

.4 name and identification mark of the materials;

.5 conditioning of the specimens, and exposure procedure used, if any;

.6 descriptions of materials: the following information should be included in those descriptions:

.6.1 fabric
.1 material: materials such as wool, nylon, polyester, etc., and its composite ratio;
.2 composition of weave: such as plain, weave, twilled;
.3 density (number/inch): the number of grains per inch in both warp and weft;
4 yarn number count;
.5 thickness of the fabric: unit of mm;
.6 mass: weigh per unit area (g/mm?);
.7 colour and tone: if the product has a pattern, the representative colour should be described; and
.8 fire retardant treatment;

.6.2 Fillings
.1 material;
2 density: weigh per unit volume (kg/m®); and

.3 fire retardant treatment, if any.”
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Res. Product Information of the specimen, which was tested, should be reflected to the type approval of the products. However, it is
A.688(17) |description on Test | not specified on the description of materials. Therefore, the necessary information should be included in the test report,
(Part 9) report and details for description of materials should be specified.

Proposal

The following information should be added to resolution A.688(17), paragraph 5.7:
“5.7.10.1 Fabric
.1 material: materials such as wool, nylon, polyester, etc., and its composite ratio;
.2 composition of weave: such as plain, weave, twilled;
.3 density (number/inch): the number of grains per inch in both warp and weft;
.4 yarn number count;
.5 thickness of the fabric: unit of mm;
.6 mass: weigh per unit area (g/mm?®);
.7 colour and tone: if the product has a pattern, the representative colour should be described; and
.8 fire retardant treatment.
5.7.10.2 Fillings
.1 material;
.2 density: weigh per unit body (g/mm”);
.3 fire retardant treatment, if any.”
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Res. Cleaning According to ISO 6330 1984, paragraph 3.4, ECE test detergent that is defined in ISO 6330, annex B, has to apply the
A.688(17) |treatments in cleaning treatments. However, this kind of detergent is obsolete and it is impossible to have it in Japan, because the
(Part 9) ISO6330 sodium tripolyphoshate cannot be used in commercial detergent for prevention of the environmental pollution.
Proposal

The following changes are proposed to resolution A.688(17):

1) The test detergent should be changed to use the commercial detergent or the preparation of the test specimen should
be carried out according to the instructions/recommended method given by the manufacturer.

2) Type approval should be based on those cleaning treatments.

FTP Code | Type approval Proposal
certificates

Type approval certificates should state the approval condition or restriction of the products when it applies to actual
ships. To clarify the approval condition or restriction of the products, following sentences should be added to the
FTP Code, paragraph 5.2.4.

9.Type approval certificates for windows should state which side of the window was exposed to the heating
condition during the test. (MSC/Circ.1036).

10.Type approval certificates for windows should include a reference to optional test(s) such as hose stream test
and/or thermo radiation test. (MSC/Circ.1036).

11. Type approval certificates for surface materials should state what substrate was applied for the test. The
restriction of the base materials, which products would be applied on, should be considered. (MSC/Circ.1004.)

12. Type approval certificates for surface materials should state the specimen information about the colour, organic
contents and thickness of the products. The restriction of the products should be considered by that information.

13. Type approval certificates for “A”, “B” and “F” class divisions should state the detailed information for the
thickness and density of the insulation materials, how to fix the materials to the division, and how to insulate the
stiffeners in ships. The restriction of the products should be considered by that information.

14. Other restriction matters, which concern the Administration, should be stated.

I:\FP\50\10-1-Add-1.doc



FP 50/10/1/Add.1

ANNEX
Page 14
Code Reference Japanese proposal for the comprehensive review of the FTP Code
FTP Code | All test items Proposal

Type approval products and the test items, which would be required in the FTP Code, should be clear. Japan considers
that the table of the relationship between the type approval products and its required test items would be a helpful content
of the FTP Code, reference appendix 2.
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APPENDIX 1

GUIDELINES FOR THE SPECIMEN OF THE FTP CODE, PARTS 2,5 AND 6 AND
THE TYPE APPROVAL OF THOSE PRODUCTS (RANGE OF
APPROVAL AND RESTRICTION IN USE)

1 Scope

This document provides the guidelines for the selection and preparation of specimen for surface
materials for the FTP Code, parts 2, 5 and 6, including selection of substrates or backing
materials. This document also provides the guidelines for the conditions of type approval for
such surface materials.

2 Basic principles for selection of the test specimen
2.1 Basic principle

The test specimen to be used for the test shall be selected as the representative of the
characteristic of the product in actual operating condition of the ships. It means that the product,
which would be expected to have the worst result, should be selected. For the specimen selection
it should be taken into account thickness, colour, organic content, substrate of the product, and its
combination of products.

2.2 Specimen thickness

The description in resolution A.653(16), paragraph 7.2.1 says that “materials and composites of
normal thickness 50 mm or less should be tested using their full thickness, attaching them, by
means of an adhesive if appropriate, to the substrate to which they will be attached in practice.
For materials and composites of normal thickness greater than 50 mm, the required specimens
should be obtained by cutting away the unexposed face to reduce the thickness to 50 +3/-0 mm”.

Interpretation: Therefore the test specimen should be reflecting actual application on ships.
23 Composites

The description in resolution A.653(16), paragraph 7.3 says: “Assembly should be as specified
in 7.2 (Dimensions). However, where thin materials or composites are used in the fabrication of
an assembly, the presence of an air gap and/or the nature of any underlying construction may
significantly affect the flammability characteristics of the exposed surface. The influence of the
underlying layers should be recognized and care taken to ensure that the test result obtained on
any assembly is relevant to its use in practice.”

Interpretation: if the product that has a multilayer construction would be applied to the bulkheads
and ceilings, the surface flammability test of combination of layers should be required to confirm
the influence of these underlying constructions. If the product that has a multilayer construction
is to be applied to the floor coverings, the test of combination of layers would not be required in
reference to FTP Code, annex 1, part 5, paragraph 3.2.2. (See 2.6 for the description of
FTP Code, annex 1, part 5, paragraph 3.2.2.)
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2.4 Specimen and its approval range

The description in MSC/Circ.1004 says: “Where a product is approved based on a test of a
specimen applied on a non-combustible substrate, that product should be approved for
application to any non-combustible substrate with similar or higher density (similar density may
be defined as a density > 0.75 x the density used during testing) or with a greater thickness if the
density is more than 400 kg/m’. Where a product is approved on the basis of a test result
obtained after application on a metallic substrate (e.g. thin film of paints or plastic films on steel
plates), such a product should be approved for application to any metallic base of similar or
higher thickness (similar thickness is obtained as a thickness > 0.75 x the thickness of metallic
substrate used during testing).”

Interpretation: therefore, the test with metallic substrate is different from the test with
non-combustible substrate.

2.5  Primary deck covering

The description in FTP Code, annex 1, part 5, paragraph 3.2.1 says: “A primary deck covering is
the first layer of a floor construction which is applied directly on top of the deck plating and is
inclusive of any primary coat, anti-corrosive compound or adhesive which is necessary to
provide protection or adhesion to the deck plating. Other layers in the floor construction above
the deck plating are floor coverings.”

2.6 Test for floor covering

The description in FTP Code, annex 1, part 5, paragraph 3.2.2 says: “Where a floor covering is
required to be low flame-spread, all layers shall comply with part 5. If the floor covering has a
multilayer construction, the Administration may require the tests to be conducted for each layer
or for combinations of some layers of the floor coverings. Each layer separately, or a
combination of layers (i.e. the test and approval are applicable only to this combination) of the
floor covering shall comply with this part. When a primary deck covering is required to be not
readily ignitable and is placed below a floor covering, the primary deck covering shall comply
with part 6. When the primary deck covering is also the exposed surface, it shall comply with this
part. Primer or similar thin film of paint on deck plating need not comply with the above
requirements of part 6.”

Interpretation: therefore, multilayered floor covering such that each layer complying part 5 of
“criteria of floor covering” is accepted without carrying out the test of composite condition. This
makes it possible to interchange the layers as long as each material used complies with part 5.
On the other hand, it is not accepted to carry out single layer test, where the bulkhead or ceiling
has a multilayer construction, so the test should be based on the composite condition
(paragraph 2.3).

2.7  Invalid MSC/Circ.1004 interpretation for floor covering
According to the test method for floor covering described in 2.6, multilayer application that is the
combination of approved floor coverings is accepted. It means that the influence of the other

layers or underlying layers could be neglected; therefore the interpretation of MSC/Circ.1004 for
floor covering is not valid in this case. See 2.4 for the description of MSC/Circ.1004.
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2.8 Definition of “Floor covering” and “Primary deck coverings”

The description in FTP Code, annex 1, part 5, paragraph 3.2.1 says: “A primary deck covering is
the first layer of a floor construction which is applied directly on top of the deck plating.” On the
other hand, the description in FTP Code, annex 1, part 5, paragraph 3.2.2 says: “When the
primary deck covering is also the exposed surface, it shall comply with this part.”

Interpretation: therefore, the primary deck covering without any floor covering (i.e. it is also
exposed surface) is itself called a floor covering as well.

Table 1 shows the comparison of the test method and criteria for Floor covering and primary
deck coverings.

Table 1
Comparison of the test method and criteria for “Floor covering”
and “Primary deck coverings”

Floor covering (part 5) Primary deck coverings
(part 6)
Reference standard Resolution A.653(16) Resolution A.687(16)
Substrate of the test Not specified Steel plate 3 +/- 0.3 mm
specimen
CFE (kW/m?) 7.0 7.0
Qsb (MJ/m?) 10.25 10.25
Criteria | Qt (MJ) 12.0 (annex1 Part5) 112.0 (MSC/Circ.1120)
Qp (kW) 1110.0 110.0
Burning droplet Not more than 10 burning Not produce
drops
(annex 1, part 5)

2.9  Colour variation and organic contents of the specimen

Usually the influence of colour and organic contents of the specimen give the significant effect to
the result of fire test. The organic content of the specimen is a key factor of the combustion
characteristic of product. Specimen should be selected to have the maximum organic content
within the product variation. The colour of the specimen is also a key of it, because the dark
colour of specimen that absorbs the radiant heat would extensively affect its flammability.
Therefore, the test results of the dark colour specimen and the bright colour specimen would be
different. In general, the maximum organic content and the dark colour specimen within the
product variation should be selected if the product has colour variation.

As similar case of the dark colour specimen absorbs the radiant heat, the description in
resolution A.653(16), paragraph 7.4, says: “Metallic facings: if a bright metallic faced specimen
is to be tested, it should be painted with a thin coat of flat black paint prior to conditioning for
test.”

2.10 Exemption of the test of part 2

The description in FTP Code, annex 2, paragraph 2.2 says: “In general, surface materials and
primary deck coverings with both the total heat release (Q;) of not more than 0.2 MJ and the peak
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heat release rate (Q,) of not more than 1.0 kW (both values determined in accordance with part 5
of annex 1 or in accordance with resolution A.653(16)) are considered to comply with the
requirements of part 2 of annex 1 without further testing.”

3 Range of type Approval of surface materials

According to the basic principles for selection of the test specimen described section 2, the range
of type approval would be considered according to its specimen selection including its substrate
or backing material.

Table 2 shows the relationships of the specimen substrate and the range of type approval of
surface materials.

Table 2

Specimen substrate and the type approval of surface materials
(Range of approval and restriction in use)

In the following table:

First line: product will be tested.

Second line: substrate, which was used for the test as a backing material of the
test specimen.

Third line: range of approval and restriction in use.

Products

Test substrate

Limitation of product application for ships

Paints

and

Surface
Veneer

Thick steel
(e.g. 3 mm)

1. Products can be applied to any metallic base of similar or thicker
substrates (metallic bases such as Steel, Stainless steel or
Aluminium alloy with more than 75% thickness of metallic
substrate used during testing). In this case, it is not accepted to
paint the surfaces made by thin steel, such as the door panel or the
B-class panel that are made by thin steel.

2. It is not approved to apply to the non-combustible materials.

3. Limitation by the specimen colour and organic contents that was
tested.

4. When the products would be applied to the floor covering or
primary deck covering that have been approved, no limitation of the
base materials would be required.
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Products

Test substrate

Limitation of product application for ships

Thin steel
(e.g. 0.8 mm)

1. Products can be applied to any metallic base of similar (more
than 75% thickness of metallic substrate used during testing) or
thicker substrates (metallic bases such as Steel, Stainless steel or
Aluminium alloy). It is accepted to paint the surfaces made by
thin-steel such as the door panel or the B-class panel in this case.

2. It is not approved to apply to the non-combustible materials.

3. Limitation by the specimen colour and organic contents that was
tested.

4. When the products would be applied to the floor covering or
primary deck covering that have been approved, no limitation of the
base materials would be required.

Non-combustible
substrate, density
more than
400 kg/m’

(e.g.

thickness10 mm,
density

450 kg/m’)

1. Products can be applied to any non-combustible substrate with a
greater thickness. (Non-combustible substrate thicker than the one
used during testing.)

2. It is not approved to apply to the metallic substrate.

3. Limitation by the specimen colour and organic contents that was
tested.

4. When the products would be applied to the floor covering or
primary deck covering that have been approved, no limitation of the
base materials would be required.

Non-combustible
substrate, density
not exceeds

400 kg/m’

(e.g.

thickness10 mm,
density

250 kg/m’)

1. Products could be applied to any non-combustible substrate with
similar or higher density (non-combustible substrate more than
0.75 x the density used during testing, thickness is not specified.)

2. It is not approved to apply to the metallic substrate.

3. Limitation by the specimen colour and organic contents that was
tested.

4. When the products would be applied to the floor covering or
primary deck covering that have been approved, no limitation of the
base materials would be required.

Surface
Veneer

No substrate used
at the test
(Product has
enough thickness
for testing
without substrate)

1.Products may be applied to any metallic base and
non-combustible base if the product would not need any adhesive
or combustible material layer.

2. Limitation by the specimen colour and organic contents that was
tested.

3. When the products would be applied to the bulkheads or ceilings
by using with adhesive, combination test with adhesive should be
required.
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Products | Test substrate Limitation of product application for ships
1. Limitation by the specimen colour and organic contents that was
Thick steel tested.
Floor (e.g. 3 mm)
covering 2. When the products would be applied to the floor covering, no
limitation of the base materials would be required if the base
material has been approved.
(It is not valid the interpretation of MSC/Circ.1004.)
1. Limitation by the specimen colour and organic contents that was
Non-combustible | tested.
substrate, density
more than 2. When the products would be applied to the floor covering, no
400 kg/m’. limitation of the base materials would be required if the base
material has been approved.
(It is not valid the interpretation of MSC/Circ.1004.)
No substrate used | 1. Limitation by the specimen colour and organic contents that was
at the test tested.
(Product has
enough thickness | 2. When the products would be applied to the floor covering, no
for testing limitation of the base materials would be required if the base
without substrate) | material has been approved.
(It is not valid the interpretation of MSC/Circ.1004.)
1. Limitation by the specimen colour and organic contents that was
Combination test | tested.
(Combination of
layers) 2. The products may only apply to this combination.
(If the floor covering has a multilayer construction, the
Administration may require the tests to be conducted for each layer
or for combinations of some layers of the floor coverings.)
1. Limitation by the specimen colour and organic contents that was
Primary | Steel plate tested.
deck (Thickness 3mm)
covering 2. Products could be applied to the deck plating or steel deck.
4 Preparation of test specimen for the FTP Code, parts 2, 5 and 6

According to the relationships of the specimen substrate and the range of type approval of
surface materials described in section 3, the choice of specimen including substrate should be
considered carefully. This section specifies how to make the test specimen for the FTP Code,
parts 2, 5 and 6.
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4.1 Test specimen

The test specimen shall be selected as the representative of the product. It means that the
product, which would be expected to have the worst result, should be selected.

4.2 Application in ships

Specimen should be tested using their full thickness, attaching them to the substrate to which
they will be attached in ships. (Refer to resolution A.653(16), paragraph 7.2)

4.3  Exposed surface at the test

Each different exposed surface of the product should be tested. (Refer to resolution A.653(16),
paragraph 7.1)

4.4  Part 2: test specimen

Preparation of test specimen, for smoke and toxicity test, shall be in accordance with the practice
outlined in resolutions A.653(16), A.687(17) and A.753(18). (Refer to part 2, paragraph 2.2).
Therefore, Specimen for the smoke and toxicity test FTP Code, part 2, should be tested with
same specimen of parts 5 and 6.

4.5  Specimen size:

Part 5, Width: 155mm +0Omm/-5mm, Length: 800mm +0mm/-5 mm (resolution A.653(16),
paragraph 5.7.2)

Part 2, Width: 75Smm +0mm/-1mm, Length: 75mm+0mm/-1 mm (ISO 5659-2, paragraph 6.2.1)
4.6  Specimen thickness:

Specimen should be tested using their full thickness. (resolution A.653(16), paragraph 7.2.1,
ISO 5659-2, paragraph 6.2.2)

Part 5: Maximum 50mm +3mm/-Omm, (resolution A.653(16), paragraph 7.2.1)
Part 2: Maximum 25mm +1mm/-1mm, (ISO 5659-2, paragraph 6.2.3)

If the product thickness is greater than above, the specimens should be obtained by cutting away
the unexposed face to reduce to the above maximum thickness.

4.7 Colour variation of the paints or surface materials

If the product has some colour variation, specimen should be carefully selected as the
representative of the products, in accordance with following points:
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4.7.1 Organic contents

Carefully select the product with maximum organic content when applied by maximum thickness
shown in 4.5 considered the maximum organic content of the product, when the product would
be applied by this maximum thickness.

4.7.2  Colour of the specimen
Black or dark colour should be selected.
4.7.3 Order of priority about specimen colour and organic contents

When the product of darkest colour is different from the product with maximum organic content,
the Administration or the testing laboratory may decide the specimen, (if the amount of organic
contents between black or dark colour specimen and white or bright colour specimen are similar
[difference within 5%], black or dark colour specimen should be chosen. Otherwise, specimen of
the maximum organic content should be selected.)

4.7.4 Information of the colour variation and its organic content

Applicants or manufacturers who request the type approval should submit the information of the
colour variation and its organic content to the Administration or testing laboratories. The
Administration or testing laboratories may order/advise to the applicant for the selection of the
test specimens when necessary.

4.7.5 Attention at the type approval issued

When approving, if the specimen tested can be considered as the representative specimen
(i.e. dark colour with maximum organic content), all the colour variations of the product may
also be approved. If the particular condition of the product was tested, type approval is only
available to the same or similar conditioned product as tested.

4.8 Substrate

Substrate of the specimen should be selected as they are attached in actual ships
(resolution A.653(16), paragraph 7.2). According to the interpretation of MSC/Circ.1004, the
test with metallic substrate 1is thought to be different from the test with
non-combustible substrate.

4.9  Thickness of the substrate
According to the interpretation of MSC/Circ.1004, the minimum thickness of the substrate that

would be used in actual application should be selected as the test specimen, because the product
should be approved for application to similar or higher thickness of the substrate that was tested.
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4.10  Definition of “Floor coverings” and “Primary deck coverings”

The product that is the first layer of a floor construction which is applied directly on top of the
deck plating is defined as “primary deck coverings”, and if it is also the exposed surface, with no
upper layer applied on it, it should be considered or defined as the floor covering of FTP Code,
annex 1, part 5.

4.11 Substrate of Primary deck coverings

The description in resolution A.687(17), paragraph 3.1 says: “The deck covering should be
applied to a steel plate having the thickness of 3 +/- 0.3 mm. The specimens should have a
nominal thickness and the components and construction of the deck covering should be same as
those used in practice.”

4.12  Substrate of floor coverings

Same material of the substrate of primary deck coverings, steel plate thickness of 3 +/- 0.3 mm,
would be recommended. (Unified interpretation of MSC/Circ.1004 is meaningless for the floor
coverings.)

4.13  Composite materials (for bulkhead and ceilings)

The description in resolution A.653(16), paragraph 7.3 says: “Assembly should be as specified
in 7.2 (Dimensions). However, where thin materials or composites are used in the fabrication of
an assembly, the presence of an air gap and/or the nature of any underlying construction may
significantly affect the flammability characteristics of the exposed surface. The influence of the
underlying layers should be recognized and care taken to ensure that the test result obtained on
any assembly is relevant to its use in practice.”

Interpretation: when the product that has a multilayer construction would be applied to the
bulkheads and ceilings, the surface flammability test of combination of each layer should be
required to confirm the influence of these underlying constructions.

4.14  Metallic facings

The description in resolution A.653(16), paragraph 7.4 says: “If a bright metallic faced specimen
is to be tested, it should be painted with a thin coat of flat black paint prior to conditioning
for test.”

4.15 Combustible ventilation ducts

The description in FTP Code, annex 1, part 5, paragraph 3.3.1 says: “Where combustible
ventilation ducts are required to be of material which has low flame-spread characteristics, the
surface flammability test procedure and criteria for lining and ceiling finishes according to
resolution A.653(16) shall be applied for such ducts. In case homogeneous materials are used for
the ducts, the test shall apply to outside surface of the duct, whilst both sides of the ducts of
composite materials shall be tested.”
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4.16 Insulation materials for cold service systems

The description in FTP Code, annex 1, part 5, paragraph 3.4.1 says: “Where the exposed surfaces
of Vapour barriers and adhesives used in conjunction with insulation, as well as insulation of
pipe fittings, for cold service systems are required to have low flame-spread characteristics, the
surface flammability test procedure and criteria for linings and ceilings according to
resolution A.653(16) shall be applied for such exposed surfaces.”

4.17 Test of Adhesives described in resolution A.754(18)

The description in MSC/Circ.916 says: “The calcium silicate board described as a dummy
specimen specified in paragraph 3.3 of resolution A.653(16) should be used as a standard
substrate for adhesives.”

4.18 Test of vapour barriers

The description in MSC/Circ.1120 says: “Vapour barriers used in conjunction with insulation

should be tested without any other components of “A” or “B” class constructions that will shield
the barrier being tested from the radiant panel.”
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APPENDIX 2

FIRE PROTECTION MATERIALS AND REQUIRED APPROVAL TEST METHODS

Test method (FTP Code) =| 2 | g = = =
: o E|E |E | 3| % 5
2 -2 = 5 ‘8 g 78] % 8 g
= | 2| 5 2| z| E|E |8 |g2=|8= =
) 5 o g Sl _ & 8 on AR || TS| S
7 X & z ~ | B 5 2 .8 O~ 0~ LS| =
. | £ S| 5| E| B|£%|2 |32 |2%|28 <§|C
Specimen (Products) E | #| =| ©°|Bx2= |3 =T ©
g 2 3 S=1 5 2 | ! 1o 2
3 e 3 & 3 2 s o¥|lo¥ |~ =
TL |TE|E=|TE|CE[SE|RE|E |2 |22 52550
R = k= = o S
2 |£5|£<| 8|22\ E5| 828 | |£2| 22| €€]2 | Remarks
Non-combustibility materials X
A-class bulkhead X X Resolution A.754(17)
B-class bulkhead X X Resolution A.754(17)
A-class deck X X Resolution A.754(17)
B-class deck X X Resolution A.754(17)
B-class lining X X Resolution A.754(17)
B-class ceilings X X Resolution A.754(17)
B-class continues ceilings X X Resolution A.754(17)
A-class fire door X X Resolution A.754(17)
B-class fire door X X Resolution A.754(17)
A-class windows X X Resolution A.754(17)
B-class windows X X Resolution A.754(17)
Fire damper X X Resolution A.754(17)
Cable transit X X Resolution A.754(17)
Pipe penetration X X Resolution A.754(17)
Fire door control system X
Ventilation ducts X 2777
Adhesive (bulkhead, deck, door and other X MSC/Circ.916,
division) Resolution A.754(17)
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52 |EE|E<|EQ|EE|EE| B2\ E B | 52|22 EE|2 | Remarks
Surface veneers (for bulkhead and ceilings) X X X*1 | A.653(16), ISO 5659-2
Fire retarding Base materials X X X*1 | A.653(16), ISO5 659-2
Paint (for bulkhead and ceilings, and ship exterior) X X A.653(16), ISO 5659-2
Floor coverings X X X*1 | A.653(16), ISO 5659-2
Combustible ventilation ducts X Resolution A.653(16)
Insulation materials for cold service systems X Resolution A.653(16)
Vapour barriers (X) X MSC/Cire.1120,
Resolution A.653(16)
Primary deck coverings X X X*1 | Resolution A.687(17)
Curtain - Vertically supported textiles X A.471(12), A.563(14)
Upholstered furniture X Resolution A.652(16)
Bedding components X*2 Resolution A.688(17)
Bulkheads, not fire-resisting division (for HSC) X HSC 2000 Code, 7.4.3.1
Ceilings, not fire-resisting division (for HSC) X HSC 2000 Code, 7.4.3.1
Linings, not fire-resisting division (for HSC) X HSC 2000 Code, 7.4.3.1
Surface material for bulkhead (for HSC) X HSC 2000 Code, 7.4.3.1
Case furniture (for HSC) X HSC 2000 Code, 7.4.3.3.1
Other furniture (chairs, sofas and tables) X HSC 2000 Code, 7.4.3.3.2
(for HSC)
Thermal and acoustic insulation material X HSC 2000 Code, 7.4.3.5
(for HSC)
Non-load bearing fire-resisting divisions X MSC.45(65), 1.6
Load bearing fire-resisting divisions, with metal X MSC.45(65), 1.6
core
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Test method (FTP Code)

Specimen (Products)

Load bearing fire-resistant divisions, without

metal core

In case of the maximum gross calorific value, less than 45 MJ/m” was required.

*1:

Passenger ship (more than 36 persons).

*2:
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COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES CODE
Draft of the new fire test procedures code

Submitted by Japan

SUMMARY

Executive summary: This document presents the draft of the new fire test procedures code
(FTP Code 200X) for consideration of the Sub-Committee

Action to be taken: Paragraph 4

Related documents:  MSC 80/21/5, MSC 80/24 and FP 50/10/1

Background

1 Japan proposed a new work programme entitled "Comprehensive Review of Fire Test
Procedures Code" to the Maritime Safety Committee at its eightieth session, as a work item of
the Sub-Committee (MSC 80/21/5). The Committee agreed to include the work item in the
Sub-Committee’s work programme and the provisional agenda for FP 50 as high priority item
with a target completion date of 2008 (as reported in paragraph 21.11 of MSC 80/24).

2 Japan has submitted a document (FP 50/10/1) which contains proposals for the
comprehensive review of the FTP Code.

Draft of the new fire test procedures code

3 In order to facilitate the Sub-Committee’s consideration on comprehensive review of the
FTP Code, Japan has prepared a draft of New Fire Test Procedure Code (FTP code 200X), which
includes modifications from the existing FTP Code base on the adopted amendments and
approved interpretations to the existing FTP Code, as set out in the annex to this document.

Action requested of the Sub-Committee

4 The Sub-Committee is invited to consider the draft of the new FTP Code as set out in the
annex to this document and take action as appropriate.

sk

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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DRAFT INTERNATIONAL CODE FOR APPLICATION OF FIRE TEST
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Annex 1 Fire test procedures
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Part 3 Test for "A", "B" and "F" class divisions
Appendix 1 - Thermal radiation test supplement to fire resistance tests for windows
in"A", "B" and "F" class divisions
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Part 4 Test for fire door control systems
Appendix - Fire test procedure for fire door control systems
Part 5 Test for surface flammability
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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

Part 10 Test for fire-restricting materials for high-speed craft

Part 11 Test for fire-resisting divisions of high-speed craft

Annex 2 Products which may be installed without testing and/or approval
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DRAFT

INTERNATIONAL CODE FOR APPLICATION OF FIRE TEST PROCEDURES
(FTP Code 200X)

1 SCOPE
1.1 This Code is intended for use by the Administration and the competent authority of the
flag State when approving products for installation in ships flying the flag of the flag State in

accordance with the fire safety requirements of the 1974 SOLAS Convention, as amended.

1.2 This Code shall be used by the testing laboratories when testing and evaluating products
under this Code.

2 APPLICATION

2.1 This Code is applicable for the products which are required to be tested, evaluated and
approved in accordance with the Fire Test Procedures Code as referenced in the Convention.

2.2 Where reference to the Code is indicated in the Convention by the terminology "... in
accordance with the Fire Test Procedures Code" the subject product shall be tested in accordance
with the applicable fire test procedure or procedures as referred to in paragraph 4.1.

2.3 Where reference is only made to a product's fire performance in the Convention using
such terminology as "... and their exposed surfaces shall have low flame spread characteristics",
the subject product shall be tested in accordance with the applicable fire test procedure or
procedures as referred to in paragraph 4.1.

3 DEFINITIONS

3.1 Fire Test Procedures Code means the International Code for Application of Fire Test
Procedures as defined in chapter 11-2 of the 1974 SOLAS Convention, as amended.

3.2 Test expiry date means the last date on which the given test procedure may be used to test
and subsequently approve any product under the Convention.

3.3 Approval expiry date means the last date on which the subsequent approval is valid as
proof of meeting the fire safety requirements of the Convention.

3.4 Administration means the Government of the State whose flag the ship is entitled to fly.

3.5 Competent authority means an organization authorized by the Administration to perform
functions required by this Code.

3.6  Laboratory recognized by the Administration means a testing laboratory which is
acceptable to the Administration concerned. Other testing laboratories may be recognized on a

case-by-case basis for specific approvals as agreed upon by the Administration concerned.

3.7 Convention means the 1974 SOLAS Convention, as amended.
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3.8  Standard fire test means a test in which specimens are exposed in a test furnace to
temperatures corresponding approximately to the standard time-temperature curve.

3.9 The standard time-temperature curve means the time-temperature curve defined by the
formula:

T =345 logo(8t + 1) + 20
where:

T is the average furnace temperature (°C)
t is the time (minutes).

4 TESTING
4.1 Fire test procedures

4.1.1 Annex 1 of this Code presents the required test procedures which shall be used in testing
products as a basis for approval (including renewal of approval), except as provided in section §.

4.1.2 The test procedures identify the test methods and the acceptance and classification
criteria.

4.2 Testing laboratories

4.2.1 The tests shall be carried out in testing laboratories recognized by the Administrations
concerned.

4.2.2  When recognizing a laboratory, the Administration shall consider the following criteria:

A that the laboratory is engaged, as a regular part of its business, in performing
inspections and tests that are the same as, or similar to, the tests as described in the
applicable part;

2 that the laboratory has access to the apparatus, facilities, personnel, and calibrated

instruments necessary to perform these tests and inspections; and

3 that the laboratory is not owned or controlled by a manufacturer, vendor or
supplier of the product being tested.

4.2.3 The testing laboratory shall use a quality control system audited by the competent
authority.

4.3 Test reports

4.3.1 The test procedures state the required contents of the test reports.

4.3.2 In general, a test report is the property of the sponsor of the test.

* Refer to the list of testing laboratories recognized by the Administration which is issued and updated in a
series of FP circulars.
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5 APPROVAL
5.1 General

5.1.1 The Administration shall approve products in accordance with their established approval
procedures by using the type approval procedure (see paragraph 5.2) or the case-by-case approval
(see paragraph 5.3).

5.1.2 The Administration may authorize competent authorities to issue approvals on their
behalf.

5.1.3 An applicant who seeks approval shall have the legal right to use the test reports on which
the application is based (see paragraph 4.3.2).

5.1.4 The Administration may require that the approved products are provided with special
approval markings.

5.1.5 The approval shall be valid when the product is installed on board a ship. If a product is
approved when manufactured, but the approval expires before the product is installed on the ship,
the product may be installed as approved material, provided that the criteria have not changed
since the expiry date of the approval certificate.

5.1.6 The application for approval shall be sought from the Administration or competent
authority. The application shall contain at least the following:

1 the name and address of the applicant and of the manufacturer;

2 the name or trade name of the product;

3 the specific qualities for which approval is sought;

4 drawings or descriptions of the assembly and materials of the product as well as

instructions, where applicable, for its installation and use; and
5 a report on the fire test(s).
For cases where an unsuccessful test had been conducted prior to the final

approval test. the fire test report should include a description of the modifications
made to the test specimen that resulted in the successful test. (MSC/Circ.1004)

5.1.7 Any significant alteration to a product shall make the relevant approval to cease to be
valid. To obtain a new approval, the product shall be retested.

5.2 Type approval

5.2.1 The type approval certificates shall be issued and renewed on basis of the test reports of
the applicable fire tests (see section 4).

5.2.2 The Administration shall require that the manufacturers have a quality control system
audited by a competent authority to ensure continuous compliance with the type approval
conditions. Alternatively, the Administration may use final product verification procedures
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where the compliance with the type approval certificate is verified by a competent authority
before the product is installed on board ships.
5.2.3 The type approval certificates shall be valid no more than 5 years from the date of issue.

5.2.4 Type approval certificates shall include at least the following:

1 identification (name or trade name and description) of the product;
2 classification and any restrictions in the use of the product;
3 name and address of the manufacturer and applicant;

4 test method(s) used in test(s);

5 identification of the test report(s) and applicable statements (including date of
issue, possible file number and the name and address of the testing laboratory);

.6 date of issue and possible number of the type approval certificate;
i expiration date of the certificate; and
8 name of the issuing body (competent authority) and, if applicable, authorization.

.9 type approval certificates for windows should state which side of the window was
exposed to the heating condition during the test (MSC/Circ.1036); and

.10 the certificate should include a reference to optional test(s) such as hose stream
test and/or thermo radiation test (MSC/Circ.1036).

5.2.5 In general, the type approved products may be installed for their intended use on board
ships flying the flag of the approving Administration.

5.3 Case-by-case approval

5.3.1 The case-by-case approval means approval where a product is approved for installation
on board a specific ship without using a type approval certificate.

5.3.2 The Administration may approve products using the applicable test procedures for
specific ship applications without issuing a type approval certificate. The case-by-case approval
is only valid for the specific ship.

6 PRODUCTS WHICH MAY BE INSTALLED WITHOUT TESTING AND/OR
APPROVAL

Annex 2 of this Code specifies the groups of products, which (if any) are considered to comply

with the specific fire safety regulations of the Convention and which may be installed without
testing and/or approval.
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7 USE OF EQUIVALENTS AND MODERN TECHNOLOGY

7.1 To allow modern technology and development of products, the Administration may
approve products to be installed on board ships based on tests and verifications not specifically
mentioned in this Code but considered by the Administration to be equivalent with the applicable
fire safety requirements of the Convention.

7.2  The Administration shall inform the Organization of approvals referenced to in
paragraph 7.1 in accordance with regulation I/5 of the Convention and follow the documentation
procedures as outlined below:

1 in the case of new and unconventional products, a written analysis as to why the
existing test method(s) cannot be used to test this specific product;

2 a written analysis showing how the proposed alternative test procedure will prove
performance as required by the Convention; and

3 a written analysis comparing the proposed alternative test procedure to the
required procedure in the Code.

8 PERIOD OF GRACE FOR OTHER TEST PROCEDURES

8.1 The newest test procedures adopted by the Organization are considered being the most
suitable for demonstrating that the products concerned comply with the applicable fire safety
requirements of the Convention.

8.2  Notwithstanding what is said elsewhere in this Code, the Administration may use
established test procedures and acceptance criteria, other than those in annex 1 to this Code,
when approving products to comply with the fire safety requirements of the Convention to allow
a practicable period of grace for the testing laboratories to obtain testing equipment, for the
industry to re-test their products and for the Administrations to provide the necessary new
certification. For such other test procedures and acceptance criteria the test expiry dates and the
approval expiry dates are given in annex 3 to this Code.

9 LIST OF REFERENCES

The following IMO Assembly resolutions and ISO standards are referred to in parts 1 to 9 of
annex 1 to the Code:

A resolution A.471(XII) - "Recommendation on test method for determining the
resistance to flame of vertically supported textiles and films";

2 resolution A.563(14) - "Amendments to the Recommendation on test method for
determining the resistance to flame of vertically supported textiles and films

(resolution A.471(XII))";

3 resolution A.652(16) - "Recommendation on fire test procedures for upholstered
furniture";
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A1

A2

resolution A.653(16) - "Recommendation on improved fire test procedures for
surface flammability of bulkhead, ceiling and deck finish materials";

resolution A.687(17) - "Fire test procedures for ignitability of primary deck
coverings";

resolution A.688(17) - "Fire test procedures for ignitability of bedding
components";

resolution A.753(18) - "Guidelines for the application of plastic pipes on ships";

resolution A.754(18) - "Recommendation on fire resistance tests for "A", "B" and
"F" class divisions";

ISO 1182:1990 - "Fire test - Building materials - Non-combustibility test";
ISO 1716:1973 - "Building materials - Determination of calorific potential"; and

ISO 5659:1994 - "Plastics - Smoke generation, Part 2 Determination of optical
density by a single chamber test";

resolution MSC.40(64), as amended by resolution MSC.90(71) — “Standard for

13

qualifying marine materials for high-speed craft as fire-restricting materials”; and

resolution MSC.45(65) — “Test procedures for fire-resisting divisions of
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ANNEX 1
FIRE TEST PROCEDURES
PREAMBLE
1 This annex contains the fire test procedures which shall be used for verifying that the

products comply with the applicable requirements. For other test procedures provisions in
paragraph 8.2 of, and annex 3 to, the Code shall apply.

2 Reference to the test procedures of this annex shall be made (e.g., in the test report and in
the type approval certificate) by referring to the applicable part number or numbers as follows:

Example: Where a primary deck covering has been tested in accordance with
parts 2 and 6 of annex 1, the reference shall be "IMO FTPC Parts 2 and 6".

3 Some products or their components are required to be tested in accordance with more
than one test procedure. For this purpose, references to other parts are given in some parts of this
annex. Such references are here for information only, and the applicable guidance shall be
sought in the relevant requirements of the Convention.

4 For products which may be installed without testing and/or approval, annex 2 to the Code
1s referred.

Part 1 - Non-combustibility test
1 APPLICATION

1.1 Where a material is required to be non-combustible, it shall be determined in accordance
with this part.

1.2 If a material passes the test as specified in section 2, it shall be considered as
"non-combustible" even if it consists of a mixture of inorganic and organic substances.

2 FIRE TEST PROCEDURE

2.1 The non-combustibility shall be verified in accordance with the test procedure in the
standard ISO 1182:4996 2002 except that instead of Annex A "Criteria for evaluation" of this
standard all the following criteria shall be satisfied:

(For the purposes of this Part, ISO 1182:2002 may be used in lieu of ISO 1182:1990
(MSC/Circ.1120).)

1 the average furnace thermocouple temperature rise as calculated in 8.1.2 of
ISO 1182 does not exceed 30°C;

2 the average surface thermocouple temperature rise as calculated in 8.1.2 of
ISO 1182 does not exceed 30°C;
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3 the mean duration of sustained flaming as calculated in 8.2.2 of ISO 1182 does not
exceed 10 s; and
4 the average mass loss as calculated in 8.3 of ISO 1182 does not exceed 50%; and
5 the test exposure need not exceed a 30 minute duration (MSC/Circ.964).

2.2 The test report shall include the following information:
1 name of testing body;
2 name of manufacturer of the material;

3 date of supply of the materials and of tests;

4 name or identification of the material;
5 description of the material;

.6 density of the material,

7 description of the specimens;

.8 test method;

9 test results including all observations;

.10 designation of the material according to the test criteria specified in paragraph 2.1

above.
Part 2 - Smoke and toxicity test

1 APPLICATION
Where a material is required not to be capable of producing excessive quantities of smoke and
toxic products or not to give rise to toxic hazards at elevated temperatures, the material shall
comply with this part.
2 FIRE TEST PROCEDURE
2.1 General
Smoke generation tests shall be conducted in accordance with standard ISO 5659:1994, Part 2
and additional test procedures as described in this part of the Code. To carry out the tests in

accordance with this standard, modifications of the arrangements and procedures to the
ISO standard shall be made, if necessary.
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2.2 Test specimen

Preparation of test specimen shall be in accordance with the practice outlined in resolutions
A.653(16), A.687(17) and A.753(18). In the case of cables, only specimens of those with
maximum insulation thickness need be tested.

2.3 Test conditions

Irradiance to the specimen during the test shall be kept constant. Three specimens shall be tested
under each of the following conditions:

1 irradiance of 25 kW/m® in the presence of pilot flame;
2 irradiance of 25 kW/m? in the absence of pilot flame; and
3 irradiance of 50 kW/m? in the absence of pilot flame.

2.4 Duration of tests

The test shall be carried out for at least 10 min. If the minimum light transmittance value has not
been reached during the 10 min exposure, the test shall be continued for a further 10 min period.

2.5 Test results

2.5.1 Specific optical density of smoke (Ds) as defined below shall be recorded during the test
period at least every 5 s:

Ds = (V/(AL))log;o(I/I)

where:
A% = total volume of the chamber (m?)
A = exposed area of the specimen (m?)
L = optical length (m) of smoke measurement
I, = light intensity before the test
I = light intensity during the test (after absorption by the smoke).

2.5.2 When making toxicity measurements, the sampling of fumes shall be made during the
testing of the second or the third specimen at each test condition, from the geometrical centre of
the chamber within 3 min of the time when the maximum specific optical density of smoke is
reached. The concentration of each toxic gas shall be determined as ppm in the chamber volume.
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2.6 Classification criteria
2.6.1 Smoke
An average (Dm) of the maximum of Ds of three tests at each test condition shall be calculated.

1 for materials used as surface of bulkheads, linings or ceilings, the Dm shall not
exceed 200 in any test condition;

2 for materials used as primary deck covering, the Dm shall not exceed 400 in any
test condition;

3 for materials used as floor covering, the Dm shall not exceed 500 in any test
condition; and

4 for plastic pipes and electric cables, the Dm shall not exceed 400 in any test
condition.

2.6.2 Toxicity

The gas concentration measured at each test condition shall not exceed the following limits:

CO 1450 ppm HBr 600 ppm

HCI 600 ppm HCN 140 ppm

HF 600 ppm SO, 120 ppm (200 ppm for floor coverings)
NOy 350 ppm [MSC.173(79)]

Not only the FTIR (Fourier Transform Infrared Spectrometer) method but also other methods
such as GC/MS (Gas Chromatography/Mass Spectrometer) which can produce traceable results
can be used for the gas analysis (MSC/Circ.916).

2.7 Test report

A test report shall contain the following information:

1 type of the material, i.e. surface finish, floor covering, primary deck covering,
pipes, etc;

2 trade name of the material;

3 description of the material;

4 construction of the specimen;

5 name and address of the manufacturer of the material;

.6 Dm at each heating and ignition condition;

7 concentrations of toxic gases in ppm, if applicable;
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8 judgement according to paragraph 2.6;
9 name and address of the testing laboratory; and
10 date of testing

3 ADDITIONAL REQUIREMENTS

3.1 Part 5 of this annex is also applicable to paints, floor coverings, varnishes and other
finishes used on exposed interior surfaces.

3.2 Part 6 of this annex is also applicable to the primary deck coverings.

Part 3 — Test for "A", "B" and "F" class divisions
1 APPLICATION

Where products (such as decks, bulkheads, doors, ceilings, linings, windows, fire dampers, pipe
penetrations and cable transits) are required to be "A" or "B" or "F" class divisions, they shall
comply with this part .

2 FIRE TEST PROCEDURE

2.1 The products shall be tested and evaluated in accordance with the fire test procedure
specified in resolution A.754(18). This contains test procedures also for windows, fire dampers
and pipe and duct penetrations in its appendices.

"B" class doors should be fire tested in B class steel bulkheads of dimensions as stated in
paragraph 2.4.1 of resolution A.754(18), otherwise approval should be limited to the type of
construction in which the door was tested (MSC/Circ.916).

2.2 Specimen sizes

2.2.1 For the purpose of this Code, the first sentence of paragraphs 2.1.1, 2.4.1 and 2.7.1 of the
annex to resolution A.754(18) is replaced by the following:

"The minimum overall dimensions of test specimen, including the perimeter details at the
top, bottom and vertical edges, are 2,440 mm width and 2,500 mm height, except that the
minimum overall dimensions of 2,440 mm in height and 4.65 m” in the exposed surface
of the test specimen may be used in testing up to 31 December 1998. The approval expiry
date is 31 December 2003 for approvals based on tests with such smaller test specimen."

“The minimum bulkhead panel height should be a standard height of the manufactured
panel with a dimension of 2.400 mm.” (MSC/Circ.964)

Products tested for use in buildings have similar classification markings. However, they do not correspond
to the classes in marine use.
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2.2.2  For the purpose of this Code, the first sentence of paragraphs 2.2.1, 2.5.1 and 2.8.1 of the
annex to resolution A.754(18) is replaced by the following:

"The minimum overall dimensions of test specimen, including the perimeter details at all
the edges, are 2,440 mm width and 3,040 mm length, except that the minimum overall
dimensions of 2,440 mm in length and 4.65 m” in the exposed surface of the test
specimen may be used in testing up to 31 December 1998. The approval expiry date is
31 December 2003 for approvals based on tests with such smaller test specimen."

2.2.3 The specimen sizes shall be given in the test reports

23 Where thermal radiation through windows is required to be limited, the window assembly
may be tested and evaluated in accordance with appendix 1 of this part.

2.4 Where ceilings or linings are required to be continuous "B" class ceilings or linings they
may be tested and evaluated in accordance with appendix 2 of this part.

3 ADDITIONAL REQUIREMENTS

3.1 The integrity of class "B" constructions shall be achieved with non-combustible materials.
Adhesives used in the construction of the specimen are not required to be non-combustible;
however, for the purpose of this Code, they shall have low flame-spread characteristics. The
calcium silicate board described as a dummy specimen specified in paragraph 3.3 of
resolution A.653(16) should be used as a standard substrate for adhesives. (MSC/Circ.916)

3.2  Materials placed at "B" class panel joints for avoiding vibration or noise transmission
shall be of low flame spread characteristics and fire tested with "B" class divisions along which
they are used. However, such materials shall be non-combustible if they are necessary to support
the non-combustible "B" class structure or to achieve the required integrity.

33 Doors and shutters, which are fitted above the bulkhead deck and which are required to
meet both fire protection and watertight requirements, shall comply with the fire protection
requirements as required in the Convention, for the divisions where they are installed. The
watertight doors fitted below the bulkhead deck are not required to be insulated.

4 OTHER REFERENCES

4.1 The non-combustibility of materials used in "A" and "B" class divisions shall be verified
in accordance with part 1. Sealing materials used in penetration systems for “A” class divisions
are _not required to meet non-combustibility criteria provided that all other applicable
requirements of FTP Code, part 3, are met. (MSC/Circ.1120).

4.2 Where combustible veneers are allowed to be provided in "A" and "B" class divisions, the
low flame spread characteristics of such veneers, if required, shall be verified in accordance
with part 5.
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Appendix 1

Thermal radiation test supplement to fire resistance tests for windows in "A", "B" and "F" class
divisions

1 SCOPE

1.1 This appendix specifies a procedure for measuring heat flux through windows as a basis
for characterizing their ability to limit the heat radiation in order to prevent the spread of fire and
to enable escape routes to pass near the windows.

1.2 This procedure is an optional requirement and may be requested by some Administrations
for windows in specific areas of a ship.

2 TEST PROCEDURE

2.1 The window should be tested in accordance with resolution A.754(18) using the
additional instrumentation as described below.

2.2 The term "window" includes windows, side scuttles and any other glazed opening
provided for light transmission or vision purposes in a fire resistant division. The term "fire
resistant division" includes bulkheads and doors.

3 ADDITIONAL INSTRUMENTATION

3.1 Additional instrumentation consists of a restricted-view total-heat fluxmeter calibrated
with the restricted view to indicate incident heat flux. The fluxmeter should be water-cooled and
capable of measuring heat flux 0 to 60 kW/m?. The fluxmeter should be calibrated at least once a
year against a standard device.

3.2 The fluxmeter should be placed perpendicular to the centre of the window being tested,
and in a position such that the centre of the fluxmeter's view coincides with the centre of the
window” (see the figure). The fluxmeter should be located at a distance greater than 0.5 m from
the window, such that the view of the fluxmeter just includes part of the frame. However, the
fluxmeter should not be located more than 2.5 m from the window. The dimension of the
boundary and window frame seen by the fluxmeter, which remains outside the window should
not exceed 10% of the total width seen by the fluxmeter on the surface of the sample. It should
be calculated on the basis of restricted view angle of the fluxmeter and its distance to the sample
surface.

3.3 For windows whose greater dimension is less than 1.57 times the smaller dimension, only
one fluxmeter is needed.

A satisfactory method of placing, mounting, and aiming the fluxmeter is as follows: a metal stand
constructed of a pipe mounted on a sturdy base serves as an instrument tree to locate the fluxmeter at the
required distance from the test specimen. A suitable holder for the fluxmeter is constructed by mounting a
gun-sight mount on a lockable ball and socket joint. This joint provides flexibility for aiming the meter.
The fluxmeter holder is mounted on the instrument tree at the appropriate height. A laser pointer is placed
in the gun-sight mount and the mount is oriented such that the dot is in the centre of the window. The laser
pointer is slipped out of the holder and replaced by the fluxmeter.
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34  For oblong windows whose greater dimension is more than 1.57 times the smaller
dimension, additional fluxmeters should be provided. The distance of the fluxmeters from the
window should be adjusted such that the fluxmeters' view covers at least 50% of the window.
However, the fluxmeters should not be located less than 0.5 m nor more than 2.5 m from the
window.

No drawing

Figure

4 CLASSIFICATION CRITERIA
4.1 The peak heat flux (Ey) should be measured for the first 15 min of the test, for the first
30 min of the test, and for the entire duration of the test (i.e. 60 min for class "A" and 30 min for

class "B" boundaries).

4.2 The peak heat fluxes (E,) measured in accordance with paragraph 4.1 should be
compared against the reference value (E;) from the table.

4.3 If (Eyw) is less than (E.), the window is acceptable for installation in a boundary of the
corresponding fire resistant classification.
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Table 1 - Criteria for heat flux

Fire resistant division Time period from Heat flux
classification beginning of test to E. (kW/m?)
A-0 60 minutes 56.5
A-15 15 minutes 2.34
60 minutes 8.0
A-30 30 minutes 2.34
60 minutes 6.4
A-60 60 minutes 2.34
B-0 30 minutes 36.9
B-15 15 minutes 2.34
30 minutes 4.3

Appendix 2

Continuous "B" class divisions

1 SCOPE

1.1 This appendix specifies the procedure for testing linings and ceilings for verifying that
they are "continuous 'B' class linings" and "continuous 'B' class ceilings" and for evaluating full
constructions to be "continuous 'B' class constructions".

1.2 This procedure is an optional requirement and may be requested by some Administrations
for continuous "B" class divisions.

2 TEST PROCEDURE AND EVALUATION

2.1 The linings, ceilings and constructions should be evaluated in accordance with
resolution A.754(18) using the arrangements described below.

2.2 The ceilings should be tested in accordance with paragraph 2.8 of the annex to
resolution A.754(18) except that the ceiling should be mounted on the horizontal furnace so that
at least 150 mm high "B" class bulkheads are mounted on the furnace and the ceiling is fixed to
these partial bulkheads by using the joining method as is intended to be used in practice. Such
ceilings and the joining methods should be evaluated as required for ceilings in accordance with
resolution A.754(18) and accordingly they should be classified as "continuous 'B' (B-0 or B-15,
as applicable) class ceilings".

I\FP\50\10-2.doc



FP 50/10/2
ANNEX 1
Page 18

2.3 A lining which has been evaluated in accordance with resolution A.754(18) to be a "B"
(B-0 or B-15, as applicable on basis of the lining test) class lining may be considered forming
"continuous 'B' (B-0 or B-15, as applicable) class lining" in conjunction with a "continuous 'B'
(B-0 or B-15, as applicable) class ceiling" and with the joining method used in the test
(see paragraph 2.2 above) without further testing the lining.

24  An enclosed construction installed on an "A" class deck and formed by "continuous 'B'

(B-0 or B-15, as applicable) class linings" and "continuous 'B' (B-0 or B-15, as applicable) class
ceiling" should be considered forming "continuous 'B' class construction".

Part 4 - Test for fire door control systems

1 APPLICATION

Where a control system of fire doors is required to be able to operate in case of fire, the system
shall comply with this part.

2 FIRE TEST PROCEDURE

The fire door control systems shall be tested and evaluated in accordance with the test procedure
presented in the appendix to this part.

3 ADDITIONAL REQUIREMENTS

Part 1 of this annex is also applicable to insulation materials used in connection with a fire door
control system.

Appendix

Fire test procedure for fire door control systems

1 GENERAL
1.1 Fire door control systems which are intended to be used for fire doors capable of
operating in case of fire shall be tested in accordance with the fire test procedure described in this

appendix independent of its power supply (pneumatical, hydraulic or electrical).

1.2 The fire tests shall be a prototype test and be carried out with the complete control system
in a furnace dimensioned according to resolution A.754(18).

1.3 The construction to be tested shall be, as far as practicable, representative of that to be
used on board ships, including the materials and method of assembly.
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1.4 The functions of the control system including its closing mechanism shall be tested, i.e.
normal functions of and, if required, emergency function, including switchover functions, if this
is a basis of the manufacturer’s design. The required kind of installation and functions shall be
evident from a detailed function description.

2 NATURE OF PROTOTYPE CONTROL SYSTEMS

2.1 The installation of the prototype control system shall fully comply with the
manufacturer’s installation manual.

2.2 The prototype control system shall include a typical door arrangement connected to the
closing mechanism. For the purpose of the test a door model shall be used. In case of sliding
doors, the model door shall run in original door tracks with original supporting and guide rollers.
The model door shall have the weight of the largest door to be actuated by this control system.

2.3 In case of pneumatic or hydraulic systems, the actuator (cylinder) shall have the
maximum length allowed by the furnace.

3 MATERIALS FOR PROTOTYPE CONTROL SYSTEMS
3.1 Specifications

Prior to the test, drawings and the list of materials of the test arrangement shall be submitted to
the laboratory by the applicant.

3.2 Control measurements

3.2.1 The testing laboratory shall take reference specimens of all those materials whose
characteristics are important to the performance of the prototype control system (excluding steel
and equivalent material).

3.2.2 If necessary, non-combustibility tests of insulation material in accordance with part 1
shall be conducted. Adhesives used in the construction of the specimen are not required to be

non-combustible, however, they shall have low flame-spread characteristics.

3.2.3 The density of each insulation material shall be determined. The density of mineral wool
or any similar compressible material shall be related to the nominal thickness.

3.2.4 The thickness of each insulation material and combination of materials shall be measured
by using a suitable gauge or calipers.

4 CONDITIONING OF THE PROTOTYPE CONTROL SYSTEMS
4.1 Conditioning of the prototype control system (except insulation) is not necessary.
4.2 If insulation material is used in the construction, the prototype control system shall not be

tested until the insulation has reached an air dry condition. This condition is designed as an
equilibrium (constant weight) with an ambient atmosphere of 50% relative humidity at 23°C.
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Accelerated conditioning is permissible provided the method does not alter the properties of
component materials. High temperature conditioning shall be below temperatures critical for the
materials.

5 MOUNTING OF THE PROTOTYPE CONTROL SYSTEMS

5.1 The prototype fire door control system and the insulation, if used for protection of the
system or parts of it, shall be mounted at the bulkhead plate as shown in figure 1.

5.2 The structural core shall be mounted at the furnace in accordance with the principles for
'A’ class divisions in paragraph 5 of resolution A.754(18).

53 The door model shall be arranged within the furnace. The structural core to which the
system and the door model are fitted shall have no door opening. However, small openings for
the release mechanism of the control systems are allowed.

Figure 1
6 EXAMINATION OF THE PROTOTYPE CONTROL SYSTEMS
6.1 Conformity

The laboratory shall verify the conformity of the prototype control system with the drawings and
method of assembly provided by the applicant (see section 2), and any area of discrepancy shall
be resolved prior to commencement of the test.

6.2 Operation of the prototype control system

Immediately prior to the test, the laboratory shall check the operability of the system by opening
the door model by a distance of at least 300 mm. The door model shall then be closed.

7 INSTRUMENTATION

The furnace and the instrumentation of the furnace shall be in accordance with section 7 of the
annex to resolution A.754(18).

8 METHOD OF TEST
8.1 Commencement of test

Not more than 5 min before the commencement of the test, the initial temperatures recorded by
all thermocouples shall be checked to ensure consistency and the datum values shall be noted.
Similar datum values shall be obtained for deformation, and initial condition of the prototype
control system shall be noted.

At the time of the test, the initial average internal temperature shall be 20 + 10°C and shall be
within 5°C of the initial ambient temperature.
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8.2 Furnace control

The furnace control shall be in accordance with paragraph 8.3 of the annex to
resolution A.754(18).

8.3 Temperatures, duration of testing and actions during test

8.3.1 The average furnace temperature shall be increased and stabilized at 200 + 50°C within
5 min and kept at the level of 200+50°C up to the end of the first 60 min. Then the average
furnace temperature shall be increased according to the standard time-temperature curve
beginning with the level of 200°C up to 945°C.

8.3.2 The opening and closing function of the door control mechanism shall be activated every
5 min from the beginning of the test for the duration of 60 min.

8.3.3 The automatic switchover shall isolate the door control system from the power supply at
the average furnace temperature of 300°C and shall be able to keep the door closed at least up
to 945°C.

8.4 Measurements and observations on the prototype control system

In case of pneumatic or hydraulic systems, the input pressure which shall be identical with the
approved system pressure shall be recorded. Due to a high input pressure, necessary safety
precautions shall be taken when the test is carried out.

9 CLASSIFICATION CRITERIA
9.1 During the first 60 min of the test, a prototype fire door control system shall not fail.

9.2 During the period from the end of the first 60 min until the end of the test, the door shall
remain closed.

10 TEST REPORT

The test report shall include all important information relevant to the prototype control system
and the fire test, including the following specific items:

1 the name of the testing laboratory and the test date;
2 the name of the applicant for the test;

3 the name of the manufacturer of the prototype control system and of the products
and components used in the construction, together with identification marks and
trade names;

4 the constructional details of the prototype control system, including description
and drawings and principal details of components. All the details requested in
section 2 shall be given. The description and the drawings which are included in
the test report shall, as far as practicable, be based on information derived from a
survey of the prototype control system. When full and detailed drawings are not
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included in the report, then the applicant’s drawing(s) of the prototype control
system shall be authenticated by the laboratory and at least one copy of the
authenticated drawing(s) shall be retained by the laboratory; in this case reference
to the applicant’s drawing(s) shall be given in the report together with a statement
indicating the method of endorsing the drawings;

5 all the properties of materials used that have a bearing on the fire performance of
the prototype control system together with measurements of thickness and density
of the insulation material(s);

.6 a statement that the test has been conducted in accordance with the requirements
of this Appendix and if any deviations have been made to the prescribed
procedures (including any special requirements of the Administration), a clear
statement of the deviations;

7 the name of the representative of the Administration present at the test. When the
test 1s not witnessed by a representative of the Administration, a note to this effect
shall be made in the report in the following form:

“The ..... (name of the Administration) ... was notified of the intention to
conduct the test detailed in this report and did not consider it necessary to
send a representative to witness it.”;

8 information concerning the location of the pressure gauges or other devices
together with tabulated data obtained during the test;

9 observations of significant behaviour of the prototype control system during test
and photographs, if any; and

.10 a statement that the prototype fire door control system has passed the test and
complies with the classification criteria.

Part 5 - Test for surface flammability
1 APPLICATION

Where a product is required to have a surface with low flame-spread characteristics, the product
shall comply with this part.

Where a product is approved based on a test of a specimen applied on a non-combustible
substrate, that product should be approved for application to any non-combustible substrate with
similar or higher density (similar density may be defined as a density > 0.75 x the density used
during testing) or with a greater thickness if the density is more than 400 kg/m3. Where a product
1s_approved on the basis of a test result obtained after application on a metallic substrate
(e.g., thin film of paints or plastic films on steel plates), such a product should be approved for
application to any metallic base of similar or higher thickness (similar thickness is obtained as a
thickness > 0.75 x the thickness of metallic substrate used during testing). (MSC/Circ.1004)
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2 FIRE TEST PROCEDURE

2.1 The surface materials shall be tested and evaluated in accordance with the test procedure
specified in resolution A.653(16). For the purpose of this part, the total heat release value (Qy)
for floor coverings given in section 10 of the annex to resolution A.653(16) is replaced
by <2.0 MJ. The test may be terminated after 40 min.

2.2 During fire tests for bulkhead, ceiling and deck finish materials and primary deck
coverings (see part 6 of this annex for primary deck coverings), there are those specimens which
exhibit various phenomena which cause difficulties in classification of the materials. Appendix
to this part provides guidance on the uniform interpretation of such results.

3 ADDITIONAL REQUIREMENTS
3.1 Surface materials for bulkheads and ceilings and similar exposed surfaces

In case there is a requirement of maximum gross calorific value (e.g., 45 MJ/m?) for a product,
the method specified in standard ISO 1716: 1973 is recommended for determining the gross
calorific value.

3.2 Floor coverings and primary deck coverings

3.2.1 A primary deck covering is the first layer of a floor construction which is applied directly
on top of the deck plating and is inclusive of any primary coat, anti-corrosive compound or
adhesive which is necessary to provide protection or adhesion to the deck plating. Other layers
in the floor construction above the deck plating are floor coverings.

3.2.2  Where a floor covering is required to be low flame-spread, all layers shall comply with
part 5. If the floor covering has a multilayer construction, the Administration may require the
tests to be conducted for each layer or for combinations of some layers of the floor coverings.
Each layer separately, or a combination of layers (i.e. the test and approval are applicable only to
this combination), of the floor covering shall comply with this part. When a primary deck
covering is required to be not readily ignitable and is placed below a floor covering, the primary
deck covering shall comply with part 6. When the primary deck covering is also the exposed
surface, it shall comply with this part. Primer or similar thin film of paint on deck plating need
not comply with the above requirements of part 6.

3.3 Combustible ventilation ducts

3.3.1 Where combustible ventilation ducts are required to be of material which has low
flame-spread characteristics, the surface flammability test procedure and criteria for lining and
ceiling finishes according to resolution A.653(16) shall be applied for such ducts. In case
homogeneous materials are used for the ducts, the test shall apply to outside surface of the duct,
whilst both sides of the ducts of composite materials shall be tested.
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3.4  Insulation materials for cold service systems
Where the exposed surfaces of vapour barriers and adhesives used in conjunction with insulation,

as well as insulation of pipe fittings, for cold service systems are required to have low
flame-spread characteristics, the surface flammability test procedure and criteria for linings and

ceilings according to resolution A.653(16) shall be applied for such exposed surfaces.

3.5

Other references

Part 2 of this annex is also applicable to surface materials.

Appendix

Interpretation of results
Evaluating unusual test specimen behaviour
(see paragraph 2.2 of this part)

Unusual behaviour

Guidance on classification

1 Flashing, no steady flame Report furthest progress of flame and
time, and whether or not flash is on
centerline. Classify on basis of the data.

2 Explosive spalling, no flashing or Accept material as passing test.

flame
3 Rapid flash over surface, later steady Report result for both flame fronts but
flame progress classify on basis of worst performance for
each of the four test parameters in the two
burning regimes.

4 Specimen or veneer melts and drips Report behaviour and extent of advance

off, no flame on specimen.

5 Explosive spalling, and flame on Report explosions and classify on basis of

exposed part of specimen flame progress irrespective of whether
above or below centerline.

6 Specimen or veneer melts, burns, and Reject material regardless of criteria. For

drips off floor covering, no more than 10 burning
drops are acceptable.

7 Pilot flame extinguished Report occurrence, reject data and repeat
test.

8 Heat release signal after test and Reject data and stabilize the equipment,

re-insertion of dummy specimen then repeat test.
remains at a higher or lower level than
initial stabilizing level
9 Very short ignition delay on carpets or Could be caused by pile extension above

non-rigid specimens
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10 Specimen breaks up, and falls out of Report behaviour, but classify on basis of
holder worst performance with and without

specimen restraint in paragraph 8.3.2 of
the annex to resolution A.653(16).

11 Substantial jetting combustible Reject material.
pyrolysis gases from specimen,
adhesive or bonding agents

12 Small flame remaining along the edge Report behaviour and terminate the test

of specimen 3 min after flaming on exposed surface of
specimen ceased.

Part 6 - Test for primary deck coverings

1 APPLICATION

1.1 Where the primary deck coverings are required to be not readily ignitable, they shall
comply with this part.

1.2 For determining which layers on the deck shall be tested as floor coverings and which of
them shall be tested as primary deck coverings, see paragraph 3.2 of part 5.

2 FIRE TEST PROCEDURE

2.1 The primary deck coverings shall be tested and evaluated in accordance with the fire test
procedure specified in resolution A.687(17):

For the purpose of this part, the total heat release value (Qt) for floor coverings given in
section 10 of the annex to resolution A.653(16) is replaced by £ 2.0 MJ. (MSC/Circ.1120).

2.2 The test shall may be terminated after 40 min. (MSC/Circ.1004).

3 ADDITIONAL REQUIREMENTS

Part 2 of this annex 1 is also applicable to primary deck coverings.

Part 7 - Test for vertically supported textiles and films

1 APPLICATION

Where draperies, curtains and other supported textile materials are required to have qualities of
resistance to the propagation of flame not inferior to those of wool of mass 0.8 kg/m?, they shall
comply with this part.
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2 FIRE TEST PROCEDURE

The vertically supported textiles and films shall be tested and evaluated in accordance with the
fire test procedure specified in resolution A.471(XII) as amended by resolution A.563(14).

3 ADDITIONAL REQUIREMENTS
The tests shall be made by using specimens of the final product (e.g., with colour treatment). In

cases where only the colours change, a new test is not necessary. However, in cases where the
basis product or the treatment procedure change, a new test is required.

Part 8 - Test for upholstered furniture

1 APPLICATION

Where upholstered furniture are required to have qualities of resistance to the ignition and
propagation of flame, the upholstered furniture shall comply with this part.

2 FIRE TEST PROCEDURE

The upholstered furniture shall be tested and evaluated in accordance with the fire test procedure
specified in resolution A.652(16).

3 ADDITIONAL REQUIREMENTS
The tests shall be made by using specimens of the final product (e.g., with colour treatment). In

cases where only the colours change, a new test is not necessary. However, in cases where the
basis product or the treatment procedure changes, a new test is required.

Part 9 - Test for bedding components

1 APPLICATION

Where bedding components are required to have qualities of resistance to the ignition and
propagation of flame, the bedding components shall comply with this part.

2 FIRE TEST PROCEDURE

The bedding components shall be tested and evaluated in accordance with the fire test procedure
specified in resolution A.688(17).
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3 ADDITIONAL REQUIREMENTS

The tests shall be made by using specimens of the final product (e.g., with colour treatment). In
cases where only the colours change, a new test is not necessary. However, in cases where the
basis product or the treatment procedure changes, a new test is required.

[MSC101(73)]

Part 10 — Test for fire-restricting materials for high-speed craft

1 APPLICATION

Where materials used in high-speed craft are required to be fire-restricting, they shall comply
with this part.

2 FIRE TEST PROCEDURE

Surface materials on bulkheads, wall and ceiling linings including their supporting structure,
furniture, and other structural or interior components required to be fire-restricting materials shall
be tested and evaluated in accordance with the fire test procedures specified in
resolution MSC.40(64), as amended by resolution MSC.90(71).

[MSC101(73)]

Part 11 — Test for fire-resisting divisions of high-speed craft

1 APPLICATION

Where constructions for use in high-speed craft are required to have fire-resisting properties, they
shall comply with this part. Such constructions include fire-resisting bulkheads, decks, ceilings,
linings and doors.

2 FIRE TEST PROCEDURE

Fire-resisting divisions of high-speed craft shall be tested and evaluated in accordance with the
fire test procedures specified in resolution MSC.45(65).

3 ADDITIONAL REQUIREMENTS

3.1 Materials used in fire-resisting divisions shall be non-combustible or fire-restricting as
verified in accordance with part 1 or part 10 of this annex, respectively.

3.2 Part 3 of this annex is also applicable to certain constructions such as windows, fire
dampers, pipe penetrations and cable transits.

3.3 Part 4 of this annex is also applicable where a control system of fire doors is required to
be able to operate in case of fire.

34 Where combustible veneers are allowed to be provided in fire-resisting divisions in
conjunction with non-combustible substrates, the low flame spread characteristics of such
veneers, if required, shall be verified in accordance with part 5 of this annex.

skoksk
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PRODUCTS WHICH MAY BE INSTALLED WITHOUT TESTING
AND/OR APPROVAL

GENERAL

In general, the products and product groups listed in this annex are considered to have the fire
safety characteristics specified below and they may be installed without testing according to and
without approval on basis of the specific fire test procedures in this Code for the specific safety
characteristics of the product.

The paragraphs below are numbered with the same part number in which the corresponding
testing requirements are specified in annex 1.

1 NON-COMBUSTIBLE MATERIALS

In general, products made only of glass, concrete, ceramic products, natural stone, masonry units,
common metals and metal alloys are considered being non-combustible and they may be
installed without testing and approval.

2 MATERIALS NOT GENERATING EXCESSIVE QUANTITIES OF SMOKE NOR
TOXIC PRODUCTS IN FIRE

2.1 In general, non-combustible materials are considered to comply with the requirements of
part 2 of annex 1 without further testing.

2.2 In general, surface materials and primary deck coverings with both the total heat release
(Qo) of not more than 0.2 MJ and the peak heat release rate (q,) of not more than 1.0 kW (both
values determined in accordance with part 5 of annex 1 or in accordance with
resolution A.653(16) are considered to comply with the requirements of part 2 of annex 1 without
further testing.

2.3 For high-speed craft, fire-restricting materials are considered to comply with the
requirements of part 2 of annex 1 without further testing. [MSC.101(73)]
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3 "A", "B" And "F" Class Divisions

3.1 The following products may be installed without testing or approval:
Classification Product description

Class A-0 bulkhead A steel bulkhead with dimensions not less than the
minimum dimensions given below:

- thickness of plating: 4 mm

- stiffeners 60 x 60 x 5 mm spaced at 600 mm or
structural equivalent

Class A-0 deck A steel deck with dimensions not less than the
minimum dimensions given below:

- thickness of plating: 4 mm

- stiffeners 95x 65 x 7 mm spaced at 600 mm or
structural equivalent.

3.2  Notwithstanding the provisions in 3.1 above, the materials which are used in "A", "B" and
"F" class divisions and which are required to have certain other specified characteristics
(e.g., non-combustibility, low flame-spread characteristics, etc.) shall comply with the
appropriate parts of annex 1 or section 8 and annex 3, of this Code.

4 FIRE DOOR CONTROL SYSTEMS
(no entries)
5 LOW FLAME-SPREAD SURFACES

5.1 Non-combustible materials are considered to comply with the requirements of part 5 of
annex 1. However, due consideration shall be given to the method of application and fixing

(e.g., glue).

5.2 Primary deck coverings classified as not readily ignitable in accordance with part 6 of
annex 1 are considered to comply with the requirements of part 5 of annex 1 for floor coverings.

5.3 For high-speed craft, surfaces and materials that are qualified as fire-restricting materials
are considered to comply with the requirements of part 5 of annex 1 without further testing.
[MSC.101(73)]

6 PRIMARY DECK COVERINGS

Non-combustible materials are considered to comply with the requirements of part 6 of annex 1.
However, due consideration shall be given to the method of application and fixing.
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7 VERTICALLY SUPPORTED TEXTILES AND FILMS
(no entries)
8 UPHOLSTERED FURNITURE
(no entries)

9 BEDDING COMPONENTS

(no entries)
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COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES CODE

Related revision to resolution A.754(18)
Recommendation on fire resistance tests for “A”, “B” and “F” class divisions

Submitted by Japan

SUMMARY

Executive summary: This document contains the draft revision to IMO Assembly
resolution A.754(18) “Recommendation on fire resistance tests for
“A”, “B” and “F” class divisions”, which is the consequence of the
draft revision to part 3 of the FTP Code, for consideration of the
Sub-Committee on the comprehensive review of the FTP Code

Action to be taken: Paragraph 5
Related documents:  MSC 80/21/5, MSC 80/24, FP 50/10/1 and FP 50/10/1/Add.1

Background

1 Japan proposed a new work programme entitled “Comprehensive Review of Fire Test
Procedures Code” to the Maritime Safety Committee, at its eightieth session, as a new work item
for the Sub-Committee (MSC 80/21/5). The Committee agreed to include the new work item in
the Sub-Committee’s work programme and the provisional agenda for FP 50 as high priority with
a target completion date of 2008 (MSC 80/24, paragraph 21.11).

2 Japan has also submitted documents FP 50/10/1 and FP 50/10/1/Add.1, which contain
proposals for the comprehensive review of the FTP Code.

Revision to part 3 of the FTP Code

3 As described in the document FP 50/10/1, part 3 of the FTP Code needs to be revised.
As a consequence, the related test procedures in IMO Assembly resolution A.754(18) should also
be revised to reflect the revision to part 3. There have also been an extensive number of the
IMO unified interpretations to the test procedures in resolution A.754(18), which may also be
included into the revised test procedures.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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Draft of revised resolution A.754(18)

4 In order to facilitate the Sub-Committee’s consideration on comprehensive review of the
FTP Code, Japan has prepared a draft of revised resolution A.754(18) “Fire resistance tests
for “A”, “B” and “F” class divisions”, which includes modifications from the existing
resolution A.754(18) base on the adopted amendments and approved interpretations to the
existing resolution A.754(18), as set out in the annex.

Action requested of the Sub-Committee

5 The Sub-Committee is invited to consider the draft of revised resolution A.754(18) set out
in the annex and take action appropriate.
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ANNEX

RECOMMENDATION ON FIRE RESISTANCE TESTS
FOR “A”, “B” AND “F” CLASS DIVISIONS”

(supersedes resolutions A.163(ES.IV), A.215(VI) and A.517(13))

1 GENERAL

1.1 Under the provisions of the International Convention for the Safety of Life at Sea, 1974,
and subsequent amendments thereto, and the Torremolinos Protocol of 1993 relating to the
Torremolinos International Convention for the Safety of Fishing Vessels, 1977, constructions for
use in passenger ships, cargo ships, and fishing vessels should have a “fire insulation” to the
satisfaction of, and be approved by, the Administration. In this context “fire insulation” is the
ability of the construction to insulate/protect an area from the influences of a fire in an adjoining
area by having separating performance during fire. Such constructions are “class bulkheads and
decks, “A” class doors, “B” class bulkheads, decks, ceilings and linings, “B” class doors,
“F” class bulkheads, decks, ceilings and linings, and “F” class doors.

The approval will be given by the Administration based on results of tests carried out on the
construction and material in question. Tests should be conducted at a testing laboratory
recognized by the Administration. The applicant for the test, i.e., the manufacturer or agent,
should if required submit test specimens and information to the testing laboratory as prescribed in
this document.

1.2 Approval of constructions will be restricted to the orientation in which they have been
tested; therefore bulkheads, linings and doors should be tested vertically mounted and decks and
ceilings should be tested horizontally mounted. It is only necessary to test decks with the
underside exposed to the heating conditions, and “B” and “F” class ceilings and linings are
required only to be tested from the side incorporating the ceiling or the lining.

For “A” class bulkheads and doors for “general application”, i.e. for use of the insulation material
on either side of the structural core, and also for “B” class bulkheads and doors, approval usually
requires that the construction has been tested from each side separately, using two separate
specimens, unless the Administration considers that only a single test to one side, that being the
side expected to provide a performance inferior to the other side, is appropriate.

In tests for “A” class bulkheads for “general application” it may be possible for approval be
granted on the basis of a single test only, provided that the bulkhead has been tested in the most
onerous manner, which is considered to be with the insulation on the unexposed face and the
stiffeners also on that side.

As defined in the International Convention for the Safety of Life at Sea, 1974, chapter 1I-2, part A, and the
Torremolinos Protocol of 1993 relating th the Torremolinos International Convention for the Safety of
Fishing Vessels, 1977, chapter V, expect that “F” class divisions are defined only in the latter Convention.
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In tests for “A” class bulkheads for “restricted application”, i.e. where the fire hazard has been
identified as being from the insulated side only, the bulkhead can be tested with the insulation on
the exposed face and with the stiffeners also on that side.

If approval of an “A” class bulkhead is being sought involving the use of “double-sided
application” of the insulation, the thickness of the insulation being equal on both sides of the
structural core, it should be tested with the stiffeners on the unexposed side of the bulkhead,
otherwise it should be tested with the side with the thinnest thickness of insulation on the
exposed face.

If insulation of an “A” class division is to be provided by membrane protection, i.e. by a
“B” class ceiling to a structural steel core or a “B” class lining to a structural steel core, the
distance between the membrane, i.e. the ceiling or the lining, and the structural core should be the
minimum for which approval is being sought. For “A” class bulkheads, the division is required
to be tested both from the structural core side, and from the “B” class lining side. For both
ceilings and linings which may form part of such deck or bulkhead constructions, they should
satisfy at least B-0 classification.

When the insulation of an “A” class division is provided by membrane protection, the stiffeners
of the structural core should be positioned in the cavity between the steel plate of the structural
core and the membrane protection. For an “A” class bulkhead the Administration may accept or
require the stiffeners to be on the opposite side of the steel plate of the structural core to enable
the distance between the membrane protection and the structural core to be reduced to a
minimum.

The thickness of insulation on the stiffeners need not be same as that of the steel plate.
(MSC/Circ.916)

1.3  The dimensions of the structural cores of the test specimens given in section 2 are
intended for structural cores of stiffened flat plates of steel or aluminium alloy. The
Administration may require tests to be carried out on specimens having structural cores of
materials other than steel or aluminium alloy if such materials are more representative of the
construction to be used on board ships.

1.4 “A” class divisions which consist of an uninsulated steel bulkhead or deck of suitable
scantlings and without openings can be deemed to satisfy the requirements for class A-0
divisions, i.e. to satisfy the requirements for the passage of smoke and flame, without the need
for testing. All other divisions, including class A-0 divisions with a structural core of aluminium,
are required to be tested.

1.5  Results obtained on an insulating material used in conjunction with an “A” class division
may be applied to constructions incorporating heavier scantlings than those tested and providing
the orientation of the construction is the same, i.e. results from bulkhead tests should not be
applied to decks and vice versa.

1.6  The construction to be tested should be, as far as possible, representative of that to be
used on board ships, including the materials and method of assembly.

The designs of the specimens proposed in this resolution are considered to reflect the worst case
situations in order to provide maximum usefulness of the classifications to end use applications.
However, the Administration may accept or request special test arrangements which provide
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additional information required for approval, especially of those types of constructions which do
not utilize the conventional components of horizontal and vertical divisions, e.g. where cabins
may be of a modular type construction involving continuous connections between bulkheads,
decks and ceilings.

Doors, windows and other division penetrations intended to be installed in fire divisions made of
material other than steel should correspond to prototype(s) tested on a division made of such
material, unless the Administration is satisfied that the construction, as approved, does not impair
the fire resistance of the division regardless of the division construction. (MSC/Circ.1004)

1.7  Constructions should be tested without paint or other superimposed finish, provided that
where they are only produced with a superimposed finish, and subject to the agreement of the
Administration, they may be tested as produced. Such constructions may be required to be tested
with a superimposed finish if such a finish is considered by the Administration to have a
detrimental effect on the performance of the construction in the test.

“B” class constructions should be tested without finishes. For constructions where this is not
possible, finishes should be included in the non-combustibility test of the construction.
(MSC/Circ.916)

2 NATURE OF TEST SPECIMENS

2.1 “A” class bulkheads

2.1.1 Dimensions

The minimum overall dimensions for the test specimen are given in SOLAS regulation 11-2/3.2,
but the recommended dimensions of the test specimen, including the perimeter details at the top,
bottom and vertical edges, are 2,440 mm width and 2,500 mm height.

The overall dimensions of the structural core should be 20 mm less in both the width and the

height than the overall dimensions of the specimen, and the other dimensions of the structural
core should be as follows:

— thickness of plating: steel 4.5 +/- 0.5 mm
aluminium 6.0 +/- 0.5 mm
— stiffeners spaced at steel 65+/-5X65+/-5X6+/-1mm
600 mm: aluminium 100 +/-5X75+4/-5X9+/-1 mm

The width of the structural core may be greater than the specified dimensions providing that the
additional width is in increments of 600 mm to maintain the stiffener centres and the relationship
between the stiffeners and the perimeter detail.

Any joints in the plating should be full welded, at feast from one side.
The construction of a structural steel core having the recommended dimensions is shown in
figure 1; the thickness of the plating and dimensions of the stiffeners shown are nominal

dimensions. Irrespective of the dimensions of the structural core and the material of
manufacture, the details around the perimeter should be as illustrated in figure 3.
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2.1.2 Design

Where insulation is provided by panels (e.g. a “B” class lining), then the test specimen should be
such that at least one of the panels is of full width and this, or these, should be positioned such
that both its/their longitudinal edges are jointed to an adjacent panel and are not secured to the
restraint frame.

The overall dimensions of the panel insulation system, including the perimeter details at all the
edges, should be 20 mm greater in each direction than the equivalent dimensions of the structural
core.

If the insulation system is a lining which may incorporate electrical fittings, e.g. light fittings
and/or ventilation units, it is necessary that initially a test is performed on a specimen of the
lining itself, without the incorporation of these units, to establish the basic performance.
A separate test(s) may be performed on a specimen(s) with the units incorporated to ascertain
their influence on the performance of the lining.

2.1.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, such that the
laboratory is able to confirm agreement between the actual specimen and the drawings and
specifications prior to the test. The drawings should include dimensions and details of the
thicknesses of insulation used in way of the plating and the stiffeners, the method of securing the
insulation system and details of the components used for this purpose, details of joints,
connections, air gaps and all other details.
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Figure 1 — Structural steel core for “A” class bulkhead and “B” class lining

2.2 “A” class decks
2.2.1 Dimensions

The minimum overall dimensions for the test specimen are given in SOLAS regulation 11-2/3.2,
but the recommended dimensions of the test specimen, including the perimeter details at all
edges, are 2,440 mm width and 3,040 mm length.
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The overall dimensions of the structural core should be 20 mm less in both the width and length
than the overall dimensions of the specimen, and the other dimensions of the structural core
should be as follows:

— thickness of plating: steel 4.5 +/- 0.5 mm
aluminium 6.0 +/- 0.5 mm
— stiffeners spaced at steel 100 +/-5 X 70 +/- 5 X 8 +/- 1 mm
600 mm: aluminium 150 +/-5 X 100 +/- 5 X 9 +/- 1 mm

The width of the structural core may be greater than the specified dimensions providing that the
additional width is in increments of 600 mm to maintain the stiffener centres and the relationship
between the stiffeners and the perimeter detail.

Any joints in the plating should be full welded, at least from one side.

The construction of a structural steel core having the recommended dimensions is shown in
figure 2; the thickness of the plating and dimensions of the stiffeners shown are nominal
dimensions. Irrespective of the dimensions of the structural core and the material of
manufacture, the details around the perimeter should be as illustrated n figure 3.

2.2.2 Design

Where insulation is provided by panels (e.g. a “B” class ceiling), then the test specimen should
be designed such that at least one of the panels is of full width and this, or these, should be
positioned such that both its/their longitudinal edges are jointed to an adjacent panel and are not
secured to the restraint frame. The overall dimensions of the panel insulation system, including
the perimeter details at all the edges, should be 20 mm greater in each direction than the
equivalent dimensions of the structural core.

If the ceiling incorporates panels, the specimen should include examples of both the lateral and
longitudinal joints between the panels. If the specimen is to simulate a ceiling where the
maximum length of the panels is greater than the length of the specimen, then a joint should be
positioned at a distance of approximately 600 mm from one of the shorter ends of the test
specimen.

If the insulation system is a ceiling which may incorporate electrical fittings, e.g. light fittings
and/or ventilation units, it is necessary that initially a test is performed on a specimen of the
ceiling itself, without the incorporation of these units, to establish the basic performance.
A separate test(s) may be performed on a specimen(s) with the units incorporated to ascertain
their influence on the performance of the ceiling.

2.2.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, such that the
laboratory is able to confirm agreement between the actual specimen and the drawings and
specifications prior to the test. The drawings should include dimensions and details of the
thicknesses of insulation used in way of the plating and the stiffeners, the method of securing the
insulation system and details of the components used for this purpose, details of joints,
connections, air gaps and all other details.
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Figure 2 — Structural steel core for “A” class deck and “B” class ceiling
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2.3 “A” class doors
2.3.1 Dimensions

The test specimen should incorporate the maximum size (in terms of both the width and the
height) of door leaf or leaves for which approval is to be sought. The maximum size of a door
which can be tested will be determined by the requirement to retain certain dimensions of the
structural core (see 2.3.2.2).

2.3.2 Design

2.3.2.1 The door leaf and frame should be constructed of steel or other equivalent material
and insulated as necessary to achieve the desired standard of insulation.

Door furniture such as hinges, locks, latches, shoot bolts, handles, etc. should be constructed of
materials having melting points of not less than 950°C.

2.3.2.2 The door leaf and frame should be mounted into a structural core constructed in
accordance with 2.1.1.

An opening to accommodate the door assembly should be provided in the structural core; the
maximum dimensions of the opening will be determined by a requirement to retain a minimum
width of the structural core of 300 mm to each vertical side of the opening and a minimum
distance of 100 mm from the top edge of the structural core.

No additional stiffening should be provided to the structural core unless provided as part of the
door frame.

The method of fixing the door frame into the opening in the structural core should be as used in
practice.

2.3.2.3  The structural core should be mounted such that the stiffeners are on that side which
is intended to face away from the heating conditions of the test (i.e. the unexposed face), whilst
the insulating system should be on the side intended to be exposed to the heating conditions of
the test (i.e. the exposed face).

2.3.2.4  The insulation system should be approved by the Administration to at least the same
standard as that which the door is intended to achieve. If the insulation performance of the door
is unknown the structural core should be insulated to A-60 standard. The insulation of the
structural core should not be extended beyond the outer web of the door frame.

2.3.2.5  The door should be mounted into the structural core such that the side expected to
give the inferior performance will be exposed to the heating conditions of the test.

A hinged door should be tested with the door leaf opening away from the heating conditions
unless the Administration deems otherwise.

For sliding doors it is not possible to state generally from which side the door should be tested to

give the inferior performance. It will, therefore, be necessary to conduct two separate tests, one
with the door mounted to the exposed face and one with the door mounted to the unexposed face
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of the bulkhead. If, for practical reasons, a sliding door cannot be fixed to the stiffened face of
the structural core, then, subject to the agreement of the Administration, the stiffeners may be
positioned on the exposed face.

2.3.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, such that the
laboratory is able to confirm agreement between the actual specimen and the drawings and
specifications prior to the test. The drawings should include dimensions and details of the
following:

— the bulkhead;

— the door leaf and frame construction, including the clearances between the door
leaf and the frame;

— the connection of the door frame to the bulkhead;

— the method of securing insulation and details of components used for this purpose
(e.g. the type and rate of application of any adhesive);

— fittings such as hinges, shoot bolts, latches, locks, etc.
2.4 “B” and “F” class bulkheads
2.4.1 Dimensions

The minimum overall dimensions for the test specimen are given in SOLAS regulation 11-2/3.2,
but the recommended dimensions of the test specimen, including the perimeter details at the top,
bottom and vertical edges, are 2,440 mm width and 2,500 mm height. When the maximum
overall height in practice is to be less than given above, then the test specimen should be of the
maximum height to be used in practice.

2.4.2 Design

Where the construction incorporates panels, the specimen should be constructed such that at least
one of the panels is of full width and this, or these, should be positioned such that both its/their
longitudinal edges are jointed to an adjacent panel and are not secured to the restraint frame.

If the bulkhead may incorporate electrical fittings, e.g. light fittings and/or ventilation units, it is
necessary that initially a test is performed on a specimen of the bulkhead itself, without the
incorporation of these units, to establish the basic performance. A separate test(s) should be
performed on a specimen(s) with the units incorporated to ascertain their influence on the
performance of the bulkhead.

2.4.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, such that the
laboratory is able to confirm agreement between the actual specimen and the drawings and
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specifications prior to the test. The drawings should include dimensions and details of the
thicknesses of materials used in the insulation system (e.g. of any panels), the method of securing
the panels and details of the components used for this purpose, details of joints, connections, air
gaps and all other details.

2.5 “B” and “F” class decks
2.5.1 Dimensions

The minimum overall dimensions for the test specimen are given in SOLAS regulation 11-2/3.2,
but the recommended dimensions of the test specimen, including the perimeter details at all the
edges, are 2,440 mm width and 3,040 mm length. When the maximum dimensions in practice
are less than given above then the test specimen should be of the maximum size to be used in
practice.

2.5.2 Design

Where the construction incorporates panels, the specimen should be constructed such that at least
one of the panels is of full width and this, or these, should be positioned such that both its/their
longitudinal edges are jointed to an adjacent panel and are not secured to the restraint frame.

2.5.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, such that
confirm agreement between the actual specimen and the drawings and the laboratory is able to
specifications prior to the test. The drawings should include dimensions and details of the
thicknesses of materials used in the insulation system (e.g. of any panels), the method of securing
the insulation system and details of the components used for this purpose, details of joints,
connections, air gaps and all other details.

2.6 “B” and “F” class doors
2.6.1 Dimensions

The test specimen should incorporate the maximum size (in terms of both the width and the
height) of door leaf or leaves for which approval is to be sought. The maximum size of a door
which can be tested will be determined by the requirement to retain certain dimensions of the
bulkhead (see 2.6.2.3).

2.6.2 Design

2.6.2.1 Door furniture such as hinges, locks, latches, shoot bolts, handles, etc. should be
constructed of materials having melting points of not less than 850°C unless it can be shown by
the fire test that materials having melting points below 850°C do not adversely affect the
performance of the door.

2.6.2.2  The door leaf and frame should be mounted as appropriate into a “B” or “F” class

bulkhead of compatible construction, thereby reflecting an actual end use situation. The
bulkhead should have dimensions as prescribed in 2.4.1.
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The bulkhead should be of a construction approved by the Administration as having at least a
similar classification to that required by the door.

The method of fixing the door frame to the bulkhead should be as used in practice.

“B” class doors should be fire tested in B class steel bulkheads of dimensions as stated in

paragraph 2.4.1 of resolution A.754(18), otherwise approval should be limited to the type of
construction in which the door was tested. (MSC/Circ.916)

2.6.2.3  The door should be positioned such that there is a minimum width of the bulkhead

of 300 mm to each vertical side of the door and a minimum distance of 100 mm from the top
edge of the bulkhead.

2.6.2.4  The door should be mounted into the bulkhead such that the side expected to give the
inferior performance will be exposed to the heating conditions of the test.

A hinged door should be tested with the door leaf opening away from the heating conditions
unless the Administration deems otherwise.

For sliding doors it is not possible to state generally from which side the door should be tested to
give the inferior performance. It will, therefore, be necessary to conduct two separate tests, one

with the door mounted to the exposed face and one with the door mounted to the unexposed face
of the bulkhead.

2.6.2.5  For a door which incorporates a ventilation opening within its construction, the
ventilation grille(s) should be open at the commencement of the test. Temperature measurements
on such a door should not be made over the face of the grille(s).

2.6.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, Such that the
laboratory is able to confirm agreement between the actual specimen and the drawings and
specifications prior to the test. The drawings should include dimensions and details of the
following:

— the bulkhead;

— the door leaf and frame construction, including the clearances between the door
leaf and the frame;

— the connection of the door frame to the bulkhead;

— the method of securing insulation and details of components used for this purpose
(e.g. the type and rate of application of any adhesive);

— fittings such as hinges, shoot bolts, latches, locks, handles, ventilation louvres,
escape panels, etc.
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2.7 “B” and “F” class linings
271 Dimensions

The minimum overall dimensions for the test specimen are given in SOLAS regulation 11-2/3.2,
but the recommended dimensions of the test specimen, including the perimeter details at the top,
bottom and vertical edges, are 2,440 mm width and 2,500 mm height. Irrespective of the overall
dimensions, the width and the height of the lining should each be 20 mm greater than the
equivalent dimensions of the structural core.

2.7.2 Design

The lining should be positioned alongside a structural core constructed in accordance with 2.1.1.
The design of the lining should be such that it facilitates its assembly with the limited access
provided by the proximity of the structural core, i.e. it should be mounted with the structural core
in place.

During a test on an “A” class bulkhead which utilizes membrane protection along its exposed
side, e.g. a “B” class lining, it is possible also to evaluate the performance of the lining with a
view to classification providing that the necessary thermocouples are attached to the lining and
providing that the necessary integrity measurements are made.

The specimen should be constructed such that at least one of the panels is of full width and this,
or these, should be positioned such that both its/their longitudinal edges are jointed to an adjacent
panel and are not secured to the restraint frame.

If the lining may incorporate electrical fittings, e.g. light fittings and/or ventilation units, it is
necessary that initially a test is performed on a specimen of the lining itself, without the
incorporation of these units, to establish the basic performance. A separate test(s) may be
performed on a specimen(s) with the units incorporated to ascertain their influence on the
performance of the lining.

2.7.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, such that the
laboratory is able to confirm agreement between the actual specimen and the drawings and
specifications prior to the test. The drawings should include dimensions and details of the
thicknesses of materials used in the insulation system(e.g. of any panels), the method of securing
the insulation system and details of the components used for this purpose, details of joints,
connections, air gaps and all other details.

2.8 “B” and “F” class ceilings

2.8.1 Dimensions

The minimum overall dimensions for the test specimen are given in SOLAS regulation 11-2/3.2,
but the recommended dimensions of the test specimen, including the perimeter details at all
edges, are 2,440 mm width and 3,040 mm length. Irrespective of the overall dimensions, the
width and the length of the ceiling should each be 20 mm greater than the equivalent dimensions
of the structural core.
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2.8.2 Design

The ceiling should be positioned below a structural core constructed in accordance with 2.2.1.
The design of the ceiling should be such that it facilitates its assembly with the limited access
provided by the proximity of the structural core, i.e. it should be mounted with the structural core
in place.

During a test on an “A” class deck which utilizes membrane protection along its underside,
e.g. a “B” class ceiling, it is possible also to evaluate the performance of the ceiling with a view
to classification providing that the necessary thermocouples are attached to the ceiling and
providing that the necessary integrity measurements are made.

If the ceiling incorporates panels, the specimen should include examples of both the lateral and
longitudinal joints between the panels. 1f the specimen is to simulate a ceiling where the
maximum length of the panels is greater than the length of the specimen, then a joint should be
positioned at a distance of approximately 600 mm from one of the shorter ends of the test
specimen.

The specimen should be constructed such that at least one of the panels is of full width and this,
or these, should be positioned such that both its/their longitudinal edges are jointed to an adjacent
panel and are not secured to the restraint frame.

If the ceiling may incorporate electrical fittings, e.g. light fittings and/or ventilation units, it is
necessary that initially a test is performed on a specimen of the ceiling itself, without the
incorporation of these units, to establish the basic performance. A separate test(s) may be
performed on a specimen(s) with the units incorporated to ascertain their influence on the
performance of the ceiling.

Where testing is conducted on a perforated ceiling system, equally constructed non perforated
ceilings and ceilings with a lesser degree of perforations (in terms of size, shape, and perforations
per unit area) may be approved without further testing. (MSC/Circ.1120)

2.8.3 Description

The applicant should provide full constructional details of the test specimen in the form of
drawings (including a detailed schedule of components) and method of assembly, such that the
laboratory is able to confirm agreement between the actual specimen and the drawings and
specifications prior to the test. The drawings should include dimensions and details of the
thicknesses of materials used in the insulation system(e.g. of any panels), the method of securing
the insulation system and details of the components used for this purpose, details of joints,
connections, air gaps and all other details.
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3 MATERIALS FOR TEST SPECIMENS
3.1 Specifications

Prior to the test, the following information should be submitted to the laboratory by the applicant
for each of the materials used in the construction:

— the identification mark and trade name;
— principal details of composition;
— nominal thickness;

— nominal density (for flexible materials this should be related to the nominal
thickness);

— nominal equilibrium moisture content (at relative humidity of 50% and a
temperature of 23°C);

— specific heat at ambient temperature,.
— thermal conductivity at ambient temperature.

The density of each material used in the test specimen should be within +/- 10% of the value
stated as the nominal density.

Where materials used in the construction of the specimen are required to be non-combustible,
i.e. for “A” class and “B” class, evidence in the form of test reports in accordance with the test
method for qualifying marine construction materials as non-combustible, developed by the
Organization, and from a testing laboratory recognized by the Administration and independent of
the manufacturer of the material should be provided. These test reports should not be more than
24 months old at the date of the performance of the fire resistance test. If such reports cannot be
provided then tests as prescribed in 3.2.3 below should be conducted.

3.2 Control measurements
3.2.1 General

The testing laboratory should take reference specimens of all those materials whose
characteristics are important to the performance of the specimen (excluding steel and equivalent
material). The reference specimens should be used for the non-combustibility test, if appropriate,
and for the determination of the thickness, the density and, where appropriate, the moisture
and/or binder content.

The reference specimens for sprayed materials should be made when the material is sprayed on
the structural core and they should be sprayed in a similar manner and in the same orientation.

The laboratory should conduct the following control tests, as appropriate to the type of material

and the proposed classification, on the reference specimens after they have been conditioned as
specified in section 4.
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For the determination of the thickness, the density and the moisture and/or binder content three
specimens should be used, and the value quoted as the mean of the three measurements.

3.2.2 Encapsulated materials

When an insulation material is encapsulated within the construction and it is not possible for the
laboratory to take specimens of the material prior to the test for conducting the control
measurements, the applicant should be requested to provide the requisite samples of the material.
In these cases it should be clearly stated in the test report that the measured properties were
determined from samples of the material provided by the applicant for the test.

Notwithstanding the above, the laboratory should attempt, wherever possible, to verify the
properties by using samples which may be cut from the specimen before test or by checking
against similar properties determined after test. When samples of the material are cut from the
test specimen before test, the specimen should be repaired in a manner such that its performance
in the fire test is not impaired.

3.2.3 Non-combustibility

If necessary (see 3.1), non-combustibility tests in accordance with the test method for qualifying
marine construction materials as non-combustibility, developed by the Organization, should be
conducted. Adhesives used in the construction of the specimen are not required to be
non-combustible; however, they are recommended to have low flame-spread characteristics.

3.2.4 Thickness

The thickness of each material and combination of materials should be measured by using a
suitable gauge or callipers.

The thickness of a sprayed insulation material should be measured using a suitable probe at
positions adjacent to each of the unexposed-face thermocouples referred to in 7.5.1 and 7.5.1.2.

3.2.5 Density

The density of each material should be determined from measurement of the weight and the
dimensions. The density of mineral wool or any similar compressible material should be related
to the nominal thickness.

3.2.6 Moisture content

Specimens of each material, measuring minimum 60 mm x 60 mm x thickness of the material,
should be weighed (initial conditioned weight W;) and then heated in a ventilated oven at a
temperature of 105 +/- 2°C for 24 h and reweighed when cooled (W;). However, gypsum-based,
cementation and similar materials should be dried at a temperature of 55 +/- 5°C to constant
weight (W).

The moisture content (W1-W3) of each specimen should be calculated as a percentage of the dry
weight (W).
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3.2.7 Binder content

After the percentage moisture contents have been calculated as specified above, the specimens
should be further heated in an oven at a temperature of 550 +/- 20°C for 24 h and again weighed
(W3). The binder content (W»-W3) should be calculated as a percentage of the dry weight (W>).

4 CONDITIONING OF THE TEST SPECTMENS
4.1 General

The test specimen should not be tested until it has reached an air-dry condition. This condition is
defined as an equilibrium (constant weight) with an ambient atmosphere of 50% relative
humidity at 23°C.

Accelerated conditioning is permissible provided the method does not alter the properties of
component materials. In general, high-temperature conditioning should be below temperatures
critical for the materials.

4.2 Verification

The condition of the test specimen can be monitored and verified by use of special samples for
the determination of moisture content of constituent materials, as appropriate. These samples
should be so constructed as to represent the loss of water vapour from the specimen by having
similar thicknesses and exposed faces. They should have minimum linear dimensions of 300 mm
by 300 mm and a minimum mass of 100 g. Constant weight should be considered to be reached
when two successive weighing operations, carried out at an interval of 24 h, do not differ by
more than 0.3% of the mass of the reference specimen or 0.3 g, whichever is the greater.

Other reliable methods of verifying that the material has reached equilibrium moisture content
may be used by the testing laboratory.

4.3 Encapsulated materials

When the test specimen incorporates encapsulated materials it is important to ensure that these
materials have reached an equilibrium moisture content prior to assembly, and special
arrangements should be made with the applicant for the test to ensure that this is so.

5 MOUNTINC OF THE TEST SPECTMENS

5.1 Restraint and support frames

All test specimens should be mounted within substantial concrete, or concrete or masonry-lined,
frames which are capable of providing a high degree of restraint to the expansion forces
generated during the tests. The concrete or the masonry should have a density between

1,600 kg/m® and 2,400 kg/m’. The concrete or masonry lining to a steel frame should have a
thickness of at least 50 mm.
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The rigidity of the restraint frames should be evaluated by applying an expansion force of 100 kN
within the frame at mid-width between two opposite members of the frame and measuring the
increase in the internal dimensions at these positions. This evaluation should be conducted in the
direction of the bulkhead or deck stiffeners, and the increase of the internal dimension should not
exceed 2 mm.

For frames which are to be used to evaluate “A” class divisions which incorporate “B” class
ceilings, the frames should be provided with at least four viewing and access openings, notionally
one to each quarter of the test specimen. These openings should facilitate access to the cavity for
the determination of the integrity of the ceiling or lining during the test on the deck or bulkhead.
The access/viewing openings should normally be sealed with mineral wool insulation slabs
except when viewing or accessing to the ceiling or lining is needed.

5.2 “A” class divisions

The structural core to an “A” class division should be fixed into the restraint frame and sealed
around its perimeter as shown in figure 3. Steel spacers, with an approximate thickness of 5 mm,
may be inserted between the fixing cleats and the restraint frame if the laboratory finds this
necessary.

When the structural core of an “A” class division is to be exposed to the heating conditions of the
test, i.e. when the fixing cleats are on the exposed side of the structural core, then a 100 mm wide
perimeter margin adjacent to the restraint frame should be insulated such that the fixing cleats
and the edges of the structural core are protected from direct exposure to the heating conditions.
In no other situations, irrespective of the type of test specimen, should the perimeter edges be
protected from direct exposure to the heating conditions.

5.3 “B” and “F” class divisions

For a “B” or “F” class bulkhead or lining, the specimen should be supported at the top and
secured on the vertical sides and at the bottom in a manner representative of the conditions in
service. The support provided at the top of a bulkhead or lining should allow for the appropriate
expansion or clearance to be used as in practice. At the vertical edges lateral expansion towards
the vertical edges of the restraint frame should be prevented by ensuring a tight fit of the
specimen within the frame which may be achieved by inserting a rigid packing between the
vertical edges and the frame. If provision for movement at the edges of a bulkhead or lining is
made for a particular construction in service, the specimen should simulate these conditions.

For a “B” or “F” class ceiling, expansion of the ceiling members should be prevented at the
perimeter edges since the specimen is intended to simulate a part of a ceiling removed from a
much greater area. Expansion should be prevented by ensuring a tight fit of the specimen within
the frame which may be achieved by inserting a rigid packing between the ends or edges of
ceiling members and the restraint frame. Only if the ceiling is being tested at full size in one or
more directions is it allowed to incorporate the expansion allowance at the perimeter edges in the
appropriate direction or directions.
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6 EXAMINATION OF THE TEST SPECIMENS
6.1 Conformity

The laboratory should verify the conformity of the test specimen with the drawings and method
of assembly provided by the applicant (see section 2), and any area of discrepancy should be
resolved prior to commencement of the test.

On occasion it may not be possible to verify the conformity of all aspects of the specimen
construction prior to the test and adequate evidence may not be available after test. When it is
necessary to rely on information provided by the applicant then this should be clearly stated in
the test report. The laboratory should nevertheless ensure that it fully appreciates the design of
the test specimen and should be confident that it is able to accurately record the constructional
details in the test report.

6.2 Door clearances

Following mounting of the door and immediately prior to test, the laboratory should measure the
actual clearances between the door leaf and the door frame, and additionally for a double leaf
door between the adjacent door leaves. The clearances should be measured for each door leaf at
two positions along the top and bottom edges and at three positions along each vertical edge.

6.3  Door operation

Similarly, immediately prior to test, the laboratory should check the operability of the door by
opening the door leaf by a distance of at least 300 mm. The door leaf should then be closed,
either automatically, if such a closing device is provided, or manually. The door may be latched
for the test but should not be locked, and no devices for latching or locking should be included
which are not normally incorporated in practice.

7 INSTRUMENTATION

7.1 General

The furnace, the instrumentation of the furnace and the instrumentation of the test specimen
should generally be in accordance with the International Standard ISO 834: Part 1, except where
amended by this section. The details given in the following paragraphs are supplementary to, an
elaboration of, or a deviation from the ISO requirements.

7.2 Furnace temperature thermocouples

7.2.1 Design

The furnace temperature should be measured by thermocouples as shown in figure 4. They may
be either thermocouples of bare-wire design or sheathed thermocouples having an equivalent
response time to that of bare-wire thermocouples. The bare-wire thermocouples should have a
wire diameter of between 0.75 and 1.00 mm and a welded or crimped junction. At least 25 mm
of wire should project from the insulation. Bare-wire thermocouples should be checked at least
after every 20 h of use, and stainless-steel-sheathed thermocouples should be checked at least
after every 50 h of use, to establish their accuracy and sensitivity. If any doubt exists as to their
serviceability, they should be replaced.
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7.2.2 Number

At least six furnace thermocouples should be provided for the specimens given in section 2. For
specimens larger than specified in section 2, additional thermocouples should be provided in the
proportion one per 1.5 m” of the specimen area. In the case of a door assembly, specimen area
refers to the entire bulkhead construction with the door fitted.

7.2.3 Positioning

The thermocouples employed to measure the temperature of the furnace should be uniformly
distributed so as to give a reliable indication of the average temperature in the vicinity of the
specimen. At the commencement of the test the measuring junctions should be 100 mm from the
face of the specimen and they should be maintained at a distance of 50 mm to 150 mm during the
test. The method of support should ensure that thermocouples do not fall away or become
dislodged during the test. Where it is convenient to pass thermocouple wires through the test
construction, then the steel support tube should not be used. The hot junctions of the
thermocouples should not be located at positions within the furnace where they are subject to
direct flame impingement.

Bare wire thermocouple assembly

Parcelain insulators {twin-bore 26 to 10)

Hot junction (crimped or welded)

4 /

¥

— P R g i L

I-— 50 {minlmum} -——+— 25—

I
Heat-resisting steel support tube

Stainless-steel-sheathed thermocouple assembiy

Parcalain insulators {single-bare (36 to 10)

Stainless-steel-sheathed thermacoupls
Hot junction
"4

«— B0 (minimum) —«+—25 =

84032

Heat-resisting steel support tube

Figure 4 — Furnace thermocouple assembly
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7.2.4 Connection

The thermocouple wire should be either continuous to the recording instrument or suitable
compensating wire should be used with all junctions maintained as near as possible at ambient
temperature conditions.

7.3 Furnace pressure sensors
The mean value of the furnace pressure should be measured using one of the designs of sensing

heads described in figure 5.

Type 1 - T-shaped sensor

Stainless steel tube "Il
=
-1 2
w1
|
Note: Tee branches shali be horizontally oriented
Type 2 - tube sensor
SECTION A - A
External thread .
. 440
; — A
e }
bl ‘ - o ws amm o e mms o S B [« s = - - DT o, S ————— -
E S| e _
! Z1.2
k= A
e ——— 160 e — 50 ——
3 tminimum) (Runimum) '

Figure 5 — Pressure-sensing heads
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7.4 Unexposed-face temperature thermocouples
7.4.1 Design

The temperature of the unexposed surface should be measured by means of disc thermocouples
of the type shown in figure 6. Thermocouple wires, 0.5 mm in diameter, should be soldered to
a 0.2 mm thick by 12 mm diameter copper disc. Each thermocouple should be covered with
a 30 mm square x 2.0 +/- 0.5 mm thick non-combustible insulating pad. The pad material should
have a density of 900 +/- 100 kg/m’.

7.4.2 Connection

Connection to the recording instrument should be by wires of similar or appropriate
compensating type.

7.4.3 Preparation of surfaces to receive thermocouples

Steel — Surface finishes should be removed and the surface cleaned with a solvent. Loose rust
and scale should be removed by Wire brush.

Irregular surfaces — A smooth surface, not greater than 2,500 mm?, to provide adequate adhesive
bond should be made for each thermocouple by smoothing the existing surface with a suitable
abrasive paper. The material removed should be the minimum to provide adequate bonding
surface. Where the surface cannot be smoothed, fillings should be used of minimum quantity to
provide a suitable surface. The filling should comprise a ceramic cement and when the filled
surface is dry it should be smoothed, if necessary, with abrasive paper.
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Copper disc and insulating pad

Cuts to aliow pad to be
positionad over copper disc

30

30

20205

////?ﬁi// T T

——l | of——

. ' Insutating pad bonded to surface of specimen,
no adhesive between copper disc and spaciman
surface or between copper dis¢ and insulating pad

94034

Figure 6 — Unexposed-surface thermocouple junction and insulating pad

I:\FP\50\10-3.doc



FP 50/10/3
ANNEX
Page 24

7.4.4 Fixing of thermocouples

Steel — The insulating pad with the thermocouple fitted should be bonded to the cleaned surface
of the steel using a “water-based ceramic cement” produced by integrating the components to
form a high-temperature-resistant adhesive. The adhesive should be of such a consistency that
no mechanical aid is necessary for retention purposes during the drying process, but, where
difficulty in bonding is experienced, retention by adhesive tape may be employed provided that
the tape is removed sufficiently Ions in advance of the test to allow complete drying of the
adhesive. Care is required in the removal of the tape to ensure that the insulating pad is not
damaged. If the thermocouple pad is damaged when the tape is removed then the thermocouple
should be replaced.

Mineral wool — The thermocouples with insulating pads fitted should be arranged in such a way
that if a surface wire mesh is present it may aid retention, and in all cases the bond to the fibrous
surface should be made using a “contact adhesive”. The nature of the adhesive necessitates a
drying time before mating surfaces are put together, thus obviating the need for external pressure.

Mineral fibre spray — Thermocouples should not be fitted until the insulation has reached a stable
moisture condition. In all cases the bonding technique for steel should be used and where a
surface wire mesh is present the thermocouples should be affixed to the insulation in such a way
that the wire mesh aids retention.

Vermiculite/cement type spray — The technique specified for wet fibrous spray should be
employed.

Boards of fibrous or mineral aggregate composition — The bonding technique for steel should be
used.

In all cases of adhesive binding the adhesive should be applied in a thin film sufficient to give an
adequate bond and there should be a sufficient lapse of time between the bonding of the
thermocouples and the test for stable moisture conditions to be attained in the case of the ceramic
adhesive and evaporation of the solvent in the case of the “contact adhesive”.

For “A” and “B” class divisions the insulation performance of a construction should be given by
that part of the construction which is manufactured from non-combustible materials only.
However, if a material or panel is only produced with a superimposed finish, or if the
Administration considers that the addition of a superimposed finish may be detrimental to the
performance of the division, the Administration may allow, or may require, the finish to be
incorporated during the test. In these cases the superimposed finish should be removed locally
over as small an area as possible to allow fixing of the thermocouples to the non-combustible
part, e.g. a deck provided with overlayed non-combustible insulation (a floating floor) should
have any combustible top surface finish removed locally to the thermocouples to allow them to
be fixed to the insulation material.
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7.5 Positioning of thermocouples on the specimen

7.5.1 “A” class divisions, excluding doors

The surface temperatures on the unexposed face of the test specimen should be measured by
thermocouples located as shown in figures 7 and 8:

1

five thermocouples, one at the centre of the test specimen and one at the centre of
each of the four quarters, all positioned at least 100 mm away from the nearest
part of any joints and/or at least 100 mm away from the welds to any stiffeners;

two thermocouples, one placed over each of the central stiffeners and for a
bulkhead at 0.75 height of the specimen and for a deck at mid-length of the deck;

two thermocouples, each paced over a vertical (longitudinal) joint, if any, in the
insulation system and positioned for a bulkhead at 0.75 height of the specimen and
for a deck at mid-length of the deck;

when a construction has two differently orientated joint details, for example
normal to each other, then two thermocouples additional to those already
described in 7.5.1.3 above should be used, one on each of two intersections;

when a construction has two different types of joint detail, then two
thermocouples should be used for each type of joint;

additional thermocouples, at the discretion of the testing laboratory or
Administration, may be fixed over special features or specific construction details
if it is considered that temperatures higher than those measured by the
thermocouples listed above may result; and

the thermocouples specified in 7.5.1.4 to 7.5.1.6 above for measurements on
bulkheads, e.g. over different joint types or over joint intersections, should, where
possible, be positioned in the upper half of the specimen.

7.5.2 “B”and “F” class divisions, excluding doors

The surface temperatures on the unexposed face of the test specimen should be measured by
thermocouples located as shown in figure 9:

1

five thermocouples, one at the centre of the test specimen and one at the centre of
each of the four quarters, all positioned at least 100 mm away from the nearest
part of any joints;

two thermocouples, each placed over a vertical (longitudinal) joint, if any, in the
division/ insulation system and positioned for a bulkhead at 0.75 height of the

specimen and for a deck/ceiling at mid-length of the deck/ceiling; and

additional thermocouples, as required by 7.5.1.4 to 7.5.1.7 above.
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753 “A”, “B” and “F” class doors

The surface temperatures on the unexposed face of the test specimen should be measured by:

1

I\FP\50\10-3.doc

five thermocouples, one at the centre of the door leaf and one at the centre of each
of the four quarters of the door leaf, all positioned at least 100 mm away from the
edge of the door leaf, from any stiffeners, from any door furniture and from any
special features or specific constructional details;

if the door leaf incorporates stiffeners, two additional thermocouples, one placed
over each of two stiffeners in the central portion of the door;

additional thermocouples, at the discretion of the testing laboratory or
Administration, may be fixed over special features or specific constructional
details if it is considered that temperatures higher than those measured by the
thermocouples listed above may result. Any additional thermocouples fixed to the
door frame, or to any part of the door leaf, which is closer than a distance of 100
mm from the gap between the edge of the door leaf and the frame should not be
used for the purpose of classification of the test specimen, and if provided are for
information only;

the thermocouples specified in 7.5.3.2 and 7.5.3.3 above should, where possible,
be positioned in the upper half of the specimen; and

when testing double-leaf door assemblies, the requirements should be applied to
each door leaf separately.
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for “A” class division : flat face of structural steel core to the laboratory
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Figure 9 — Position of unexposed-face thermocouples for “B” and “F” class division

7.6  Structural core temperature thermocouples

When testing a specimen with a structural core other than steel, thermocouples should be fixed to
the core material in positions corresponding to the surface thermocouples mentioned in 7.5.1.1.

The thermocouples should be fixed so that their hot junctions are attached to the appropriate
positions by suitable means, including peening into the structural core. The wires should be

prevented from becoming hotter than the junction. The first 50 mm should be in an isothermal
plane.
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7.7 Cotton-wool pads and gap gauges
7.7.1  Cotton-wool pads

The cotton-wool pad employed in the measurement of integrity should consist of new, undyed
and soft cotton fibres, 20 mm thick x 100 mm square, and should weigh between 3 g and 4 g.
It should be conditioned prior to use by drying in an oven at 100+/- 5°C for at least 30 min.
After drying, it should be allowed to cool to ambient temperature within a desiccator, where it
may be stored until needed to be used. For use it should be mounted in a wire frame, as shown in
figure 10, provided with a handle.

7.7.2  Gap gauges
Two types of gap gauge, as shown in figure 11, should be available for the measurement of

integrity. They should be made of stainless steel of the diameter specified to an accuracy of
+/- 0.5 mm. They should be provided with appropriate handles.

Hinge
Fastening clip
Handle of suitable length
(=]
E E—
| -
: |
¢ i
100 ,.E
A Hinged ld
Hingsd fid Y
‘-h._‘ .
L =
[ st a bR S | e
8| | I
B
o
fua )
o i}
Material list:
& 1. Mairt framework manufaciured from @ 1.8 wire
3 2, Bypparting wire 2 0.5 for cotton pad

Figure 10 — Cotton pad holder
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The 6 mm diameter gap gauge

Stainless steel rod Insulated handle

/ [
w': 5\,

The 25 mm diameter gap gauge

Stainiess steel rod Insulated handle

™
B

94038b

Figure 11 — Gap gauges

8 METHOD OF TEST
8.1 General

The test should be carried out generally in accordance with the International Standard ISO 834:
Part 1, except where amended by this section. The procedures given in the following paragraphs
are supplementary to, an elaboration of, or a deviation from the ISO requirements.

8.2 Commencement of test

Not more than 5 min before the commencement of the test, the initial temperatures recorded by
all thermocouples should be checked to ensure consistency and the datum values should be
noted. Similar datum values should be obtained for deformation, and the initial condition of the
test specimen should be noted.

At the time of the test, the initial average internal temperature and unexposed surface temperature

of the specimen should be 20 +/- 10°C and should be within 5°C of the initial ambient
temperature.
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8.3 Furnace control
8.3.1 Furnace temperature
8.3.1.1 The average temperature of the furnace as derived from the furnace thermocouples
specified in 7.2 should be monitored and controlled such that it follows the relationship (i.e. the
standard heating curve)
T=345logyo ( 8t+1) + 20
where:
T is the average furnace temperature (°C)
t is the time (minutes)

8.3.1.2 The following points are defined by the above relationship:

at the end of the first 5 min 576°C

— at the end of the first 10 min 679°C
— at the end of the first 15 min 738°C
— at the end of the first 30 min 841°C
— at the end of the first 60 min 945°C
8.3.1.3  The per cent deviation ‘d’ in the area of the curve of the average temperature recorded

by the specified furnace thermocouples versus time from the area of the standard heating curve
should be within:

+/- 15% fromt=0tosr=10 (1)

+/-15-0.5(¢-10)% from 10 <¢<30 (i1)
+/-5-0.083 (¢ - 30)% from 30 <7< 60 (1i1)
+/-2.5% from ¢ = 60 and above (iv)

where:
d=(A—-A4s)x 1/45x 100, and
A is the area under the actual average furnace time-temperature curve
Aj is the area under the standard time-temperature curve

All areas should be computed by the same method, i.e. by the summation of areas at intervals not
exceeding 1 min for (i), 2 min for (ii), and 5 min for (iii) and (iv)
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83.1.4 At any time after the first 10 min of test, the temperature recorded by any
thermocouple should not differ from the corresponding temperature of the standard time-
temperature curve by more than +/- 100°C.

8.3.2 Furnace pressure

8.3.2.1 A linear pressure gradient exists over the height of a furnace, and although the
gradient will vary slightly as a function of the furnace temperature, a mean value of 8 Pa per
metre height may be assumed in assessing the furnace pressure conditions. The value of the
furnace pressure should be the nominal mean value, disregarding rapid fluctuations of pressure
associated with turbulence, etc., and should be established relative to the pressure outside the
furnace at the same height. It should be monitored and controlled continuously and by 5 min
from the commencement of the test should be achieved within +/- 5 Pa and by 10 min from the
commencement of the test should be achieved and maintained within +/- 3 Pa.

8.3.2.2 For vertically orientated specimens the furnace should be operated such that a
pressure of zero is established at a height of 500 mm above the notional floor level to the test
specimen. However, for specimens with a height greater than 3 m, the pressure at the top of the
test specimen should not be greater than 20 Pa, and the height of the neutral pressure axis should
be adjusted accordingly.

8.3.2.3 For horizontally Orientated specimens the furnace should be operated such that a
pressure of 20 Pa is established at a position 100 mm below the underside of the specimen.

84  Measurements and observations on the test specimen
8.4.1 Temperature
8.4.1.1  All temperature measurements should be recorded at intervals not exceeding 1 min.

8.4.1.2  When calculating temperature rise on the unexposed surface of the test specimen, this
should be done on an individual thermocouple-by-thermocouple basis. The average temperature
rise of the unexposed surface should be calculated as the average of the rises recorded by the
individual thermocouples used to determine the average temperature.

8.4.1.3 For “A” class divisions, excluding doors, the average temperature rise on the
unexposed face of the specimen should be calculated from the thermocouples specified in 7.5.1.1
only.

84.14  For “B” and “F” class divisions, excluding doors, the average temperature rise on the
unexposed face of the specimen should be calculated from the thermocouples specified in 7.5.2.1
only.

84.1.5 For “A”, “B” and “F” class doors, the average temperature rise on the unexposed face
of the specimen should be calculated from the thermocouples specified in 7.5.3.1 only. For a
double-leaf door, all ten thermocouples used on both door leaves should be used for this
calculation.
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8.4.2 Flaming on unexposed face

The occurrence and duration of any flaming on the unexposed surface, together with the location
of the flaming, should be recorded. In cases where it is difficult to identify whether or not there
are flames then the cotton-wool pad should be applied to the area of such disputed flaming to
establish whether ignition of the pad can be initiated.

8.4.3 Cotton-wool pad

8.4.3.1 Tests with the cotton-wool pad are used to indicate whether cracks and openings in
the test specimen are such that they could lead to the passage of hot gases sufficient to cause
ignition of combustible materials.

8.4.3.2 A cotton-wool pad is employed by placing the frame within which it is mounted
against the surface of the test specimen, adjacent to the opening or naming under examination,
for a period of 30 s, or until ignition (defined as glowing or naming) of the cotton-wool pad
occurs (if this happens before the elapse of the 30 s period). Small adjustments in position may
be made so as to achieve the maximum effect from the hot gases. A cotton-wool pad should be
used only once.

Where there are irregularities in the surface of the test specimen in the area of the opening, care
should be taken to ensure that the legs of the support frame are placed so that clearance between
the pad and any part of the test specimen surface is maintained during the measurements.

The cotton-wool pad should be applied freely and not necessarily parallel to the surface of the
specimen, and not always such that the crack or opening is central to the pad. The pad should be
positioned in the flow of hot gases but should never be positioned such that any part of the pad is
closer than approximately 25 mm from any point of the test specimen. For example, to
adequately evaluate the hot gas leakage around a door it may be necessary to use the pad both
parallel and normal to the face of the door or possibly at an oblique angle within the confines of
the door frame.

The operator may make “screening tests” to evaluate the integrity of the test specimen. Such
screening may involve selective short duration applications of the cotton pad to areas of potential
failure and/or the movement of a single pad over and around such areas. Charring of the pad
may provide an indication of imminent failure, but an unused pad should be employed in the
prescribed manner for an integrity failure to be confirmed.

8.44 Gap gauges

8.4.4.1 Tests with the gap gauges are used to indicate whether cracks and openings in the test
specimen are of such dimensions that they could lead to the passage of hot gases sufficient to
cause ignition of combustible materials.

8.4.4.2  The gap gauges should be used at intervals which will be determined by the apparent
rate of the specimen deterioration. Two gap gauges should be employed, in turn, and without
undue force to determine:

— whether the 6 mm gap gauge can be passed through the specimen such that the
gauge projects into the furnace, and can be moved a distance of 150 mm along the

gap, or
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— whether the 25 mm gap gauge can be passed through the specimen such that the
gauge projects into the surface.

Any small interruption to the passage of the gauge that would have little or no effect upon the
transmission of hot gases through the opening should not be taken into account, e.g. small
fastening across a construction joint that has opened up due to distortion.

8.4.5 Deformation

The deflection of an “A”, “B” or “F” class test specimen, and additionally in the case of a door
the maximum displacement of each corner of the door leaf relative to the door frame, should be
recorded during the test. These deflections and displacements should be measured with an
accuracy of +/- 2 mm.

8.4.6 General behaviour

Observations should be made of the general behaviour of the specimen during the course of the
test and notes concerning the phenomena such as cracking, mating or softening of the materials,
spalling or charring, etc., of materials of construction of the test specimen should be made.
If quantities of smoke are emitted from the unexposed face this should be noted in the report.
However, the test is not designed to indicate the possible extent of hazard due to these factors.

8.5  Duration of testing

8.5.1 “A” class divisions

For all “A” class divisions, including those with doors, the test should continue for minimum
60 min. when the specimen is of an “A” class division, with a structural steel core which is
imperforate (e.g. without door), and where insulation is provided to the exposed face only
(i.e. the structural steel core is the unexposed face of the construction), it is permitted to
terminate the test prior to 60 min once the unexposed-face temperature-rise limits have been
exceeded.

8.5.2 “B”and “F” class divisions

For all “B” and “F” class divisions, including those with doors, the test should continue for
minimum 30 min.
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9 PERFORMANCE CRITERIA

9.1 Insulation

9.1.1 “A” class divisions, including “A” class doors

The average unexposed-face temperature rise as determined in accordance with 8.4.1 should not
be more than 140°C, and the temperature rise recorded by any of the individual unexposed-face

thermocouples should not be more than 180°C during the periods given below for each
classification:

class “A-60” 60 min
class “A-30” 30 min
class “A-15” 15 min
class “A-0” 0 min

9.1.2 “B”and “F” class divisions, including “B” and “F” class doors

The average unexposed-face temperature rise as determined in accordance with 8.4.1 should not
be more than 140°C, and the temperature rise recorded by any of the individual unexposed-face
thermocouples should not be more than 225°C during the periods given below for each
classification:

class “B-30” 30 min
class “B-15” 15 min
class “B-0” 0 min
class “F-30” 30 min
class “F-15” 15 min
class “F-0” 0 min

9.2  Integrity
For all “A”, “B” and “F” class divisions, including “A”, “B” and “F” class doors, the following
requirements should be satisfied for the minimum test duration relevant to the classification
(see 8.5).

Flaming: there should be no framing on the unexposed face

Cotton-wool pad: there should be no ignition, i.e. flaming or glowing, of the cotton-wool

pad when applied in accordance with 8.4.3 or when used to assist evaluation of flaming
(see 8.4.2)
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Gap gauges: it should not be possible to enter the gap gauges into any opening in the
specimen in the manner described in 8.4.4.

There exist no expectations that “A” and “B” class fire doors remain functional, in the ability to
be opened/closed, during or after the specified test duration. (MSC/Circ.1120)

9.3 Structural core temperature

In the case of load-bearing divisions of aluminium alloy, the average temperature of the
structural core obtained by the thermocouples described in 7.6 should not rise more than 200°C
above its initial temperature at any time during the minimum test duration relevant to the
classification (see 8.5). Where the structural core is of a material other than steel or aluminium
alloy the Administration should decide the rise in temperature which should not be exceeded
during the test duration.

10 TEST REPORT

The test report should include all important information relevant to the test specimen and the fire
test, including the following specific items:

1 The name of the testing laboratory and the test date.

2 The name of the applicant for the test.

3 The name of the manufacturer of the test specimen and of the products and
components used in the construction, together with identification marks and trade
names.

4 The constructional details of the test specimen, including description and drawing

and principal details of components. All the details requested in section 2 should
be given. The description and the drawings which are included in the test report
should, as far as practicable, be based on information derived from a survey of the
test specimen. When full and detailed drawings are not included in the report,
then the applicant’s drawing(s) of the test specimen should be authenticated by the
laboratory and at least one copy of the authenticated drawing(s) should be retained
by the laboratory; in this case reference to the applicant’s drawing(s) should be
given in the report together with a statement indicating the method of endorsing
the drawings.

S All the properties of materials used that have a bearing on the fire performance of
the test specimen together with measurements of thickness, density and, where
applicable, the moisture and/or binder content of the insulation material(s) as
determined by the test laboratory.

.6 A statement that the test has been conducted in accordance with the requirements
of this IMO resolution, and, if any deviations have been made to the prescribed
procedures (including any special requirements of the Administration), a clear
statement of the deviations.
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The name of the representative of the Administration present at the test; when a
test is not witnessed by a representative of the Administration a note to this effect
should be made in the report in the following form:

“The ... (name of the Administration) ... was notified of the intention to conduct
the test detailed in this report and did not consider it necessary to send a
representative to witness it”.

Information concerning the location of all thermocouples fixed to the specimen,
together with tabulated data obtained from each thermocouple during the test.
Additionally, a graphical depiction of the data obtained may be included.
A drawing should be included which clearly illustrates the positions of the various
thermocouples and identifies them relative to the temperature-time data.

The average and the maximum temperature rises and the average core
temperature rise, when applicable, recorded at the end of the period of time
appropriate to the insulation performance criteria for the relevant classification
(see 9.1 and 9.3) or, if the test is terminated due to the insulation criteria having
been exceeded, the times at which limiting temperatures were exceeded.

The maximum deflection of an “A”, “B” and “F” class specimen or the maximum
deflection at the centre of an “A”, “B” or “F” class door and the maximum
displacement of each corner of the door leaf relative to the door frame.

Observations of significant behaviour of the test specimen during the test and
photographs, if any.

The classification attained by the test specimen should be expressed in the form of
“class A-60 deck”, i.e. including the qualification on orientation of the division.

The result should be presented in the test report in the following manner, which
includes proviso regarding non-combustibility, under the heading “Classification”:

“A deck constructed as described in this report may be regarded as a Class A-60
Deck according to IMO resolution A.754(18) if all the materials of the
construction (except adhesives) are non-combustible.

Approval of the construction may be obtained only on application to the
appropriate Administration.”
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Appendix

Testing of windows, fire dampers,
pipe penetrations and cable transits

INTRODUCTION

This appendix covers the testing of windows, fire dampers, pipe penetrations and cable transits,
all of which may be incorporated within “A” class divisions.

Irrespective of the fact that this appendix is written only for “A” class divisions, the prescriptions
given can be used by analogy when testing windows, fire dampers, pipe and duct penetrations
and cable transits incorporated in “B” class divisions, where appropriate.

The testing and reporting of these components should be generally in accordance with the
requirements given in IMO resolution A.754(18). Where additional interpretation, adoption
and/or supplementary requirements may be necessary, these are detailed in this appendix. Since
it is not possible to introduce the distortions which are experienced by the structural core during
tests corresponding to procedures given in the resolution, into specimens of smaller scale, all the
tests of the components covered by this appendix should be undertaken with those components
installed in fun-size dimensioned structural cores as specified in the resolution.

A.I - WINDOWS

1 GENERAL

The term window is taken to include windows, sidescuttles and any other glazed opening
provided for light transmission or vision purposes in “A” class bulkheads. Windows in “A” class
doors are considered to be part of the door and they should be tested within the appropriate door.

The approach adopted for testing windows should generally follow the requirements for testing
“A” class doors where relevant and appropriate.

2 NATURE OF TEST SPECIMENS
2.1 Dimensions

The test should be conducted on the window of the maximum size (in terms of both the width
and the height) for which approval is sought.

The test should be conducted on a window of the maximum size (in terms of both the height and
the width) and the type of the glass pane and/or the minimum thickness of the glass pane or panes
and gaps, if appropriate, for which approval is sought. Test results obtained on this configuration
should, by analogy, allow approval of windows of the same type, with lesser dimensions in terms
of height and width and with the same or greater thickness. (MSC/Circ.1036)
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2.2 Design

The bulkhead which includes the window should be insulated to class A-60 on the stiffened face,
which should be the face exposed to the heating conditions of the test. This is considered to be
most typical of the use of windows on board ships, not necessarily being the worst way round.
There may be special applications of windows where the Administration considers it appropriate
to test the window with the insulation of the bulkhead to the unexposed face of the structural
core, or within bulkheads other than class A-60.

The window should be positioned within the bulkhead, shown in figure 1 of the resolution, at that
height which is intended for practical application. When this is not known, the window should
be positioned with the top of its frame as close as possible, but not closer than 300 mm, to the top
of the bulkhead.

3 INSTRUMENTATION

When a window is required by the Administration to be of a classification other than class AJD,
thermocouples should be fixed to the window pane as specified for the leaf of a door.
In addition, thermocouples should be provided to the window frame, one at mid-length of each
perimeter edge. When windows are fitted with transoms and/or mullions, five thermocouples
should be fixed to each window pane as specified for the leaf of a door, and, in addition to the
thermocouples fixed to the window frame, a single thermocouple should be fixed at mid-length
of each transom or mullion member.

4 METHOD OF TEST

4.1 Temperature

For the calculation of the average temperature rise on the unexposed face, only those
thermocouples fixed to the face of the window pane(s) should be used.

4.2 Cotton-wool pad and gap gauges

For windows which are to be of a classification of A-0 the cotton-wool pad test need not be used
to evaluate the integrity of a window since radiation through the window pane could be sufficient
to cause ignition of the cotton-wool pad. In such cases cracks or openings in windows should not
be such as to allow the gap gauges to enter in the manner described in 8.4.4 of the
recommendation. The cotton-wool pad has to be used for windows required to have a
classification other than A-0.

5 HOSE STREAM TEST
5.1 General
This procedure is an optional requirement and may be requested by some Administrations for

windows used in specific areas of a ship. The window is subjected to the impact, erosion and
cooling effects of a hose stream.
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5.2 Method of test

The hose-stream test should be applied to the exposed face of the specimen immediately, but at
least within not more than 1 1/2 min following the termination of the heating period.

The water stream is delivered through a standard fire hose and discharged through a 19 mm
nozzle of tapered smooth-bore pattern without shoulder at the orifice. The nozzle orifice should
be 6 m from the centre and normal to the exposed face of the specimen.

The water pressure at the nozzle should be 310 kPa when measured with the water flow in
progress.

The duration of application of the hose stream to the surface of the specimen should be 0.65 min
for each square metre of the exposed area of the specimen. The stream should be directed firstly
at the centre and then at all parts of the exposed face, changes in direction being made slowly.

5.3 Performance criteria

The specimen is considered to have satisfied the criteria of the hose-stream test if no openings
develop during the application of the stream which allow water to pass to the unexposed face.

The window should be considered to have failed the hose-stream test if an opening develops that
allows an observable projection of water from the stream beyond the unexposed surface during
the hose stream test. Gap gauges need not be applied during or after the hose stream test.
(MSC/Circ.1120)

A.Il - FIRE DAMPERS
1 GENERAL

“A” class divisions may have to be pierced for the passage of ventilation ducting, and
arrangements should be made to ensure that the effectiveness of the division in relation to the
criterion for integrity, as specified in 9.2 of the recommendation, is not impaired. Provisions
should also be made to ensure that, should a fire be initiated within, or gain access to, ventilation
ductwork, such a fire does not pass through the division within the ductwork.

To provide for both these requirements, fire dampers are provided within or fixed to spigots or
coamings which are welded to the structural core and are insulated to the same standard as the
division.

2 NATURE OF TEST SPECIMENS

2.1 Dimensions

The maximum and minimum sizes (in terms of both the width and the height, or the diameter) of

each type of fire damper for which approval is sought should be tested in both vertical and
horizontal orientation.
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2.2 Design

2.2.1 A bulkhead which includes the damper should be constructed in accordance with 2.1.1 of
the recommendation and should be insulated to class A-60 on the stiffened face, which should be
the face which is not exposed to the heating conditions of the test. A deck which includes the
constructed in accordance with 2.2.1 of the recommendation and should be insulated damper
should be to class A-60 on the stiffened face, which should be the face which is exposed to the
heating conditions of the test.

2.2.2 Fire dampers should be incorporated into or fixed to coamings or spigots, which should
be welded or bolted into the structural core. The coaming or spigot including the damper should
have a length of 900 mm (450 mm on each side of the structural core) and a thickness as follows:

Width” or diameter of the duct Minimum thickness of coaming or spigot
Up to and including 300 mm 3 mm
760 mm and over 5 mm

For widths or diameters of ducts in excess of 300 mm but Jess than 760 mm, the thickness of the
coaming or spigot should be obtained by interpolation.

The coaming or spigot should be insulated as shown in figure Al.

Width means the greater of the two cross-sectional dimensions.

I\FP\50\10-3.doc



FP 50/10/3
ANNEX
Page 43

Bulkhead spacimean
pat Siructural steal gore

Bulkhead irsulatdon

Gcajﬂﬁn a
Lo 1
iy [l
U ¥
Ingulation, if part 2 %
fthe damper =
Crommaction of damper
ler Goarming
Decls spacirmean
Coaming -—
P 1
Shructural Heel
Dack mswlation T\
| \"\ F 25
i — — :
- -
— ]
— ]
— J—
— -
A — =
Furnace = i
- Connmection of damper
= [0 soaming
= | nswlalicie, If et
& Damnper — afthe damper
E L 1

Figure A1 — Fire dampers: insulation on test specimens
and position of unexposed-face thermocouples

I:\FP\50\10-3.doc



FP 50/10/3
ANNEX
Page 44

2.2.3 The coamings or spigots (including insulation) should be positioned only in the top half
of a bulkhead but should be no closer than 200 mm from the edges of a bulkhead or a deck.
Where more than one damper is to be tested simultaneously in a division, the separation between
adjacent coamings or spigots (including insulation) should not be less than 200 mm. When more
than one damper is included in a bulkhead, the top edges of all dampers should be, as far as
possible, at the same height.

2.2.4 The fire dampers should be positioned on the exposed face of the bulkhead or deck, at a
distance of at least 225 mm from the structural core, with their operative controls also on that
side of the division.

The distance between the fire damper and the structural core specified in paragraph 2.2.4 means
the distance between the fire damper centre and the structural core. (MSC/Circ.964)

2.2.5 Fire dampers which are operated automatically should be in the open position at the start
of the test.

3 INSTRUMENTATION
3.1 Positioning of thermocouples on the specimen

For each fire damper, two thermocouples should be fixed to the unexposed face at each of the
following locations:

— on the surface of the insulation provided to the coaming or spigot at a distance
of 25 mm from the unexposed surface of the division; and

— on the surface of the coaming or spigot at a distance of 25 mm from where the
coaming or spigot emerges from its insulation.

For fire dampers in bulkheads, for each of the positions indicated above, one of the
thermocouples should be fixed on the top surface of the coaming or spigot and the other
thermocouple should be fixed on the bottom surface of the coaming or spigot.

4 METHOD OF TEST

It will not always be possible to utilize the cotton-wool-pad test to evaluate the integrity of a fire
damper since radiation through the damper could be sufficient to cause ignition of the
cotton-wool pad. In such cases, cracks or openings in fire dampers should not be such as to
allow the gap gauges to enter in the manner described in 8.4.4 of the recommendation.

The performance of fire dampers may be related to their ability to satisfy both the insulation and
the integrity criteria or may be related only to the requirements for integrity, depending on the
requirements of the Administration.

If evaluation of insulation is required, it should prevent a temperature rise at any point on the
surface not exceeding 180°C above the initial temperature. The average temperature rise is not
relevant. (MSC/Circ.964)
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A.III - PIPE AND DUCT PENETRATIONS

1 GENERAL

“A” class divisions may have to be provided with apertures to allow them to be penetrated by
service pipes and ducts, and it is necessary to reinstate the insulation and/or integrity
performance of the division at the position where it has been penetrated.

Administrations may have different requirements relating to the need to classify Pipe and/or duct
penetrations, e.g. related to the pipes’ diameter and their direct attachment or not to the structural
core.

This section refers from hereon to pipe penetrations but may be read as equally applicable to duct
penetrations.

2 NATURE OF TEST SPECIMENS
2.1 Dimensions

The maximum and minimum sizes (in terms of both the width and the height, or diameter) of
each type of pipe penetration for which approval is sought should be tested in both vertical and
horizontal orientation.

2.2 Design

2.2.1 A bulkhead which includes the pipe penetration should be constructed in accordance
with 2.1.1 of the recommendation and should be insulated to class A-60 on the stiffened face,
which should be the face which is not exposed to the heating conditions of the test. A deck
which includes the pipe penetration should be constructed in accordance with 2.2.1 of the
recommendation and should be insulated to class A-60 on the stiffened face, which should be the
face which is exposed to the heating conditions of the test.

2.2.2 The pipe penetrations should be positioned only in the top half of a bulkhead but should
not be closer than 200 mm from the edges of a bulkhead or a deck. Where more than one pipe
penetration is to be tested simultaneously in a division, the separation between adjacent
penetrations should not be less than 200 mm. Both measurements should relate to the distance to
the nearest part of the penetration system, including any insulation which is part of the system.

2.2.3 Each pipe passing through a penetration should project 500 +/- 50 mm beyond the
exposed end of the penetration and 500 +/- 50 mm beyond the unexposed end of the penetration.
The exposed end of the pipe should be blanked off, using an appropriate methodology to ensure
that any fire penetration into the pipe does not occur via the end of the pipe in advance of it
occurring through the exposed perimeter of the pipe.

2.2.4 Each pipe should be firmly supported and fixed independent of the bulkhead or deck on

the unexposed side of the test specimen, e.g. by a framework mounted from the restraint frame.
The support and fixing of the pipe should restrain it from movement during the test.
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3 INSTRUMENTATION

3.1 Positioning of thermocouples on the specimen

For each pipe penetration, two thermocouples should be fixed on the unexposed face at each of
the following locations:

— on the surface of the pipe at a distance of 25 mm from the centre of the
thermocouples to the position where the pipe emerges from the penetration seal;

— on the pipe penetration at a distance of 25 mm from the centre of the
thermocouples to the face of the insulation on the unexposed side of the test
specimen; and

— on the surface of any insulation or filling material used between the pipe and any
coaming or spigot fixed to the division (provided that the gap between pipe or any
such coaming or spigot is greater than 30 mm), or on the surface of any collar or
shroud used between the pipe and the division (e.g. vapour barrier).

For pipe penetrations in bulkheads, for each of the positions indicated above, one of the
thermocouples should be fixed directly above the centre of the pipe and the other thermocouple
should be fixed directly below the centre of the pipe.

Additional thermocouples may be required to be fitted, dependent upon the complexity of the
pipe penetration.

4 PERFORMANCE CRITERIA

4.1 General

The performance of pipe penetrations may be related to their ability to satisfy both the insulation
and the integrity criteria or may be related only to the requirements for integrity, depending on

the requirements of the Administration.

Penetrations and transits should meet both integrity and insulation criteria. (MSC/Circ.916)

4.2  Insulation
Since the pipe penetration is a local weakness in the division it should be capable of preventing a

temperature rise at any point on the surface not exceeding 180°C above the initial temperature.
The average temperature rise is not relevant.
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A.IV — CABLE TRANSITS
1 GENERAL

“A” class divisions may have to be provided with apertures to allow them to be penetrated by
cables, and it is necessary to reinstate the insulation and integrity performance of the division at
the position where it has been penetrated. A cable transit consists of a metal frame, box or
coaming, a sealant system or material and the cables, and it may be uninsulated, partially
insulated or fully insulated.

2 NATURE OF TEST SPECIMENS
2.1 Dimensions

The maximum and minimum sizes (in terms of both the height and the width) of each type of
cable transit for which approval is sought should be tested in both vertical and horizontal
orientation.

2.2 Design

2.2.1 A bulkhead which includes the cable transit should be constructed in accordance
with 2.1.1 of the recommendation and should be insulated to class A-60 on the stiffened face,
which should be the face which is not exposed to the heating conditions of the test. A deck
which includes the cable transit should be constructed in accordance with 2.2.1 of the
recommendation and should be insulated to class A-60 on the stiffened face, which should be the
face which is exposed to the heating conditions of the test.

2.2.2 The cable transits should be positioned only in the top half of a bulkhead but should not
be closer than 200 mm from the edges of a bulkhead or a deck. Where more than one cable
transit is to be tested simultaneously in a division, the separation between adjacent transits should
not be less than 200 mm. Both measurements should relate to the distance to the nearest part of
the transit system, including any insulation which is part of the system.

2.2.3 Notwithstanding the above, the distance between transits should be sufficient to ensure
that the transits do not influence each other during the test, except that this requirement does not
apply to multi-transits which are intended to be positioned adjacent to one another.

2.2.4 The cables should project 500 +/- 50 mm beyond the transit on the exposed side of the
division and 500 +/- 50 mm on the unexposed side.

2.2.5 Cable transits should be welded or bolted into the bulkhead or deck. The cables and
sealing compounds or blocks should be incorporated into the transits with the bulkhead and deck
panels placed respectively in vertical and horizontal positions. Any insulation should be applied
to the panels and transits with the panels in the same respective positions.

2.2.6 The transit(s) should be tested incorporating a range of different types of cables (e.g. in

terms of number and type of conductor, type of sheathing, type of insulation material, size) and
should provide an assembly which represents a practical situation which may be found on ships.
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An individual Administration may have its own specification for a “standard” configuration of
penetrating cables which it may use as a basis of its approvals.

The test results obtained from a given configuration are generally valid for the tested types of
cables of size equal to or smaller than tested.

2.2.7 No more than 40% of the inside cross-sectional area of each transit should be occupied by
cables and the distances between adjacent cables and between the cables and the inside of the
transit should be the minimum which is allowable for the actual penetration sealing system.

3 INSTRUMENTATION
3.1 Positioning of thermocouples on the specimen

For each uninsulated cable transit, thermocouples should be fixed on the unexposed face at each
of the following locations:

— at two positions on the surface of the outer perimeter of the frame, box or coaming
at a distance of 25 mm from the unexposed surface of the division;

— at two positions at the end of the transit, on the face of the sealant system or
material at a distance of 25 mm from a cable; and

— on the surface of each type of cable included in the cable transit, at a distance of
25 mm from the face of the sealant system or material. In case of a group or
bunch of cables the group should be treated as a single cable. In case of
horizontal cables the thermocouples should be mounted on the uppermost surface
of the cables.

For those thermocouples placed on the outer perimeter of the frame, box or coaming, one
thermocouple should be fixed on each of two opposite faces, which in the case of bulkheads
should be the top and bottom faces.

For each partially insulated or fully insulated cable transit, thermocouples should be fixed on the
unexposed face at equivalent positions to those specified for an uninsulated transit as illustrated
in figure A2.

Additional thermocouples may be required to be fixed, dependent upon the complexity of the
cable transit.

When fixing thermocouples to the unexposed surface of the cables, the copper disc and the
insulating pad should be formed over the surface to provide good contact with the surface of the
cable. The copper disc and the pad should be retained in position by some mechanical means,
e.g. wiring or spring clips, such that they do not become detached during the test. The
mechanical retention should not provide any significant heat-sink effect to the unexposed face of
the thermocouple.
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4 PERFORMANCE CRITERIA
4.1 General
The performance of cable transits may be related to their ability to satisfy both the requirements
for insulation and integrity or may be related only to the requirements for integrity, depending on

the requirements of the Administration.

Penetrations and transits should meet both integrity and insulation criteria. (MSC/Circ.916)

4.2 Insulation
Since the cable transit is a local weakness in the division it should be capable of preventing a

temperature rise at any point on the surface not exceeding 180°C above the initial temperature.
The average temperature rise is not relevant.
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Figure A2 — Cable transits: position of unexposed-face thermocouples (shown for bulkhead)
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COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES CODE
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for surface flammability of bulkhead, ceiling and deck finish materials
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SUMMARY

Executive summary: This document contains the draft revision to resolution A.653(16)
“Recommendation on Improved Fire Test Procedures for Surface
flammability of Bulkhead, Ceiling and Deck Finish Materials”, which
is the consequence of the draft revision to part 5 of the FTP Code, for
consideration of the Sub-Committee on the comprehensive review to
the FTP Code

Action to be taken: Paragraph 5

Related documents:  MSC 80/21/5, MSC 80/24, FP 50/10/1 and FP 50/10/1/Add.1

Background

1 Japan proposed a new work programme entitled “Comprehensive Review of Fire Test
Procedures Code” to the Maritime Safety Committee at its eightieth session, as a work item of
the Sub-Committee (MSC 80/21/5). The Committee agreed to include the work item in the
Sub-Committee’s work programme and the provisional agenda for FP 50 as high priority item
with a target completion date of 2008 (as reported in paragraph 21.11 of MSC 80/24).

2 Japan has submitted documents (FP 50/10/1 and Add.1), which contain proposals for the
comprehensive review of the FTP Code.

Revision to part 5 of the FTP Code

3 As described in the document FP 50/10/1, part 5 of the FTP Code needs to be revised. As
consequence, the related test procedures in IMO Assembly resolution A.653(16) should also be
revised to reflect the revision to part 5 of the Code. There have also been an extensive number of
the IMO unified interpretations to the test procedures in resolution A.653(16), which may also be
included into the revised test procedures.

For reasons of economy, this document is printed in a limited number. Delegates are
I\FP\50\10-4.doc kindly asked to bring their copies to meetings and not to request additional copies.
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Draft of revised resolution A.653(16)

4 In order to facilitate the Sub-Committee’s consideration on comprehensive review of the
FTP Code, Japan has prepared a draft of revised resolution A.653(16) “Recommendation on
improved fire test procedures for surface flammability of bulkhead, ceiling and deck finish
materials”, which includes modifications from the existing resolution A.653(16) based on the
adopted amendments and approved interpretations to the existing resolution A.653(16), as set out
in the annex to this document.

Action requested of the Sub-Committee

5 The Sub-Committee is invited to consider the draft of revised resolution A.653(16) as set
out in the annex to this document and take action as appropriate.
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ANNEX

RECOMMENDATION ON IMPROVED FIRE TEST PROCEDURES
FOR SURFACE FLAMMABILITY OF BULKHEAD, CEILING
AND DECK FINISH MATERIALS

1 SCOPE

This Recommendation specifies a procedure for measuring fire characteristics of bulkhead,
ceiling and deck finish materials as a basis for characterizing their flammability and thus their
suitability for use in marine construction.

2 WARNING

2.1 Ignition hazards

The use of this test method involves the generation of very high heat flux levels which are
capable of causing ignition of some materials such as clothing following even brief exposures.
Precautions should be taken to avoid accidental ignitions of this type.

2.2 Toxic fume hazards

The attention of the user of this test is drawn to the fact that the fumes from burning materials
often include carbon monoxide. Other more toxic products may in many instances be produced.
Suitable precautions should be taken to avoid any extended exposure to these fumes.

3 DEFINITIONS

Certain terms used in this Recommendation require definition for clarity. Other fire characteristic
terms are also used; these are defined hereunder but relate only to the results of measurements by
this specific test method.

3.1 Compensating thermocouple

A thermocouple for the purpose of generating an electrical signal representing long-term changes
in stack metal temperatures. A fraction of the signal generated is subtracted from the signal
developed by the stack gas thermocouples.

3.2 Critical flux at extinguishment

A flux level at the specimen surface corresponding to the distance of farthest advance and

subsequent self-extinguishment of the flame on the centreline of a burning specimen. The flux
reported is based on calibration tests with a dummy specimen.
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3.3  Dummy specimen

A specimen used for standardizing the operating condition of the equipment; it should be
roughly 20 mm thickness, 800 + 100 kg/m’ density and should meet the requirements of
resolution A.472(XII) as non-combustible.

3.4  Special calibration dummy specimen

A dummy specimen as defined by figure 14 intended only for use in calibration of heat flux
gradient along with specimen.

3.5 Fume stack

A box-like duct with thermocouples and baffles through which flames and hot fumes from a
burning specimen pass. Its purpose is to permit measurement of the heat release from the
burning specimen.

3.6 Heat for ignition

The product of the time from initial specimen exposure until the flame front reaches the 150 mm
position and the flux level at this position; this latter obtained in prior calibration of the
apparatus.

3.7  Heat release of specimen

The observed heat release under the variable flux field imposed on the specimen and measured as
defined by the test method.

3.8  Heat for sustained burning

The product of time from initial specimen exposure until arrival of the flame front and the
incident flux level at that same location as measured with a dummy specimen during calibration.
The longest time used in this calculation should correspond to flame arrival at a station at
least 30 mm prior to the position of furthest flame propagation on the centreline of the specimen.

3.9  Reverberatory wires

A wire mesh located in front of, but close to, the radiating surface of the panel heat source. This
serves to enhance the combustion efficiency and increase the radiance of the panel.

3.10 Viewing rakes

A set of bars with wires spaced at 50 mm intervals for the purpose of increasing the precision of
timing flame front progress along the specimen.
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4 PRINCIPLE OF THE TEST

This test provides methods for evaluating flammability characteristics of 155 mm x 800 mm
specimens in vertical orientation. The specimens are exposed to a graded radiant flux field
supplied by a gas-fired radiant panel. Means are provided for observing the times to ignition,
spread and extinguishment of flame along the length of the specimen as well as for measuring the
compensated millivolt signal of the stack gas thermocouples as the burning progresses.
Experimental results are reported in terms of: heat for ignition, heat for sustained burning, critical
flux at extinguishment and heat release of specimen during burning.

5 FACILITY AND APPARATUS REQUIREMENTS
5.1 General

A detailed description of the facility and apparatus required for conduct of this test is included in
the appendix. Compliance with the appendix forms an essential requirement of the test method.
The equipment needed may be summarized as follows:

5.1.1 Special test room fitted with fume exhaust system as well as fresh air inlet.

5.1.2 Radiant panel frame fitted with blower or other source of combustion air, a methane” or
natural gas supply system with suitable safety controls, and a radiant panel heat source, with
reverberatory wires, arranged to radiate on a vertical specimen. Alternatively, an electrically
heated radiant source of the same dimensions may be used provided it can expose the specimen
to the heat flux distribution shown in table 1 (see appendix). The effective source temperature of
any radiant panel is not greater than 1,000°C.

5.1.3 The specimen holder frame, three specimen holders, two parts of pilot burners, specimen
holder guides, viewing rakes and a viewing mirror.

5.1.4 A specimen fume stack with both stack gas and stack temperature compensating
thermocouples together with a means for adjusting the magnitude of the compensation signal.

5.1.5 Instrumentation comprising a chronograph, digital or sweep second electric clock, a
digital millivoltmeter, a two-channel millivolt recorder, gas-flowmeter, heat-fluxmeters, a wide
angle total radiation pyrometer and a stopwatch. Use of a data acquisition system to record both
panel radiance and the heat release stack signal during test will facilitate data reduction.

6 CALIBRATION

Mechanical, electrical and thermal calibrations should be performed as described in the appendix.
These adjustments and calibrations should be performed following initial installation of the
apparatus and at other times, as the need arises.

*

The use of gases other than methane or natural gas is not recommended although with changes
in panel-specimen spacing it has been reported possible to use the equipment with propane up to flux
levels of 50 kw/m’,
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6.1 Monthly verification

The calibration of the flux distribution on the specimen and the proper operation of the fume
stack with its thermocouple system should be confirmed by monthly tests, or at more frequent
intervals if this is found necessary (see 4.3.1 and 4.6 in the appendix).

6.2 Daily verification

As a means of assuring continued proper adjustment of the apparatus, the following tests should
be performed on a daily basis, or more frequently if the nature of the specimens makes this
necessary.

6.2.1 Adjustment of the pilot burner, the acetylene and air supply should be adjusted to provide
a flame length of about 230 mm’. When this has been done, the flame length as viewed in a
darkened laboratory will be seen to extend about 40 mm above the upper retaining flange of the
specimen holder. The burner spacing from the specimen is adjusted while the radiant source is
operating by the use of softwood splines of 3 mm thickness and of 10 mm and 12 mm width.
When these splines are moved during a two second exposure along the flame length, between the
pilot burner flame and a dummy specimen surface, the 10 mm spline should not be charred but
the 12 mm spline should show char. With the specimen in the vertical position, the charring of
the 12 mm spline should occur over a vertical distance of at least 40 mm from the upper exposed
edge of the specimen (see figure 9 in the appendix).

6.2.2 The stack gas thermocouples should be cleaned by light brushing at least daily. This
cleaning may be required even more frequently, in some instances before each test, when
materials producing heavy soot clouds are tested. These thermocouples should also be
individually checked for electrical continuity to ensure the existence of a useful thermojunction.
Following daily cleaning of the parallel connected stack gas thermocouples, both they and the
compensating junction should be checked to verify that the resistance between them and the stack
is in excess of 10° ohms.

6.3 Continuous monitoring of operation

A dummy specimen should remain mounted in the position normally occupied by a specimen
whenever the equipment is in stand-by operation. This is a necessary condition of the continuous
monitoring procedure which is accomplished by measuring:

1 the millivolt signals from both the stack thermocouples and the total radiation
pyrometer mounted securely on the specimen holder frame facing the surface of
the radiant panel; or

2 the millivolt signals from both the stack thermocouples and a heat-fluxmeter
positioned at 350 mm from the exposed hot end of a marine board specimen of
about 20 mm thickness (see appendix, paragraph 4.3.2).

Either of these measurement methods would be satisfactory for determining that an appropriate
thermal operating level has been achieved. The use of the radiation pyrometer is preferable since
it permits continuous monitoring of panel operating level even when tests are in progress. Both

It is recommended that, to give increased precision, acetylene rather than other gases be used wherever possible.
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signals should remain essentially constant for three minutes prior to the test. The observed
operating level of either the radiation pyrometer or the fluxmeter should correspond, within 2%,
to the similar required level specified in table 1 (see appendix) and referred to in the calibration
procedure mentioned in 6.1 above.

7 SPECIMENS

Where a product is approved based on a test of a specimen applied on a non-combustible
substrate, that product should be approved for application to any non-combustible substrate with
similar or higher density (similar density may be defined as a density > 0.75 x the density used
during testing) or with a greater thickness if the density is more than 400 kg/m’. Where a product
is approved on the basis of a test result obtained after application on a metallic substrate
(e.g., thin film of paints or plastic films on steel plates), such a product should be approved for
application to any metallic base of similar or higher thickness (similar thickness is obtained as a
thickness 3 0.75 x the thickness of metallic substrate used during testing). (MSC/Circ.1004)

71 Number required

Three specimens should be tested for each different exposed surface of the product evaluated and
applied.

7.2 Dimensions

The specimens should be 155 +0/-5 mm wide by 800 +0/-5 mm long, and should be
representative of the product.

7.2.1 Specimen thickness: materials and composites of normal thickness 50 mm or less should
be tested using their full thickness, attaching them, by means of an adhesive if appropriate, to the
substrate to which they will be attached in practice. For materials and composites of normal
thickness greater than 50 mm, the required specimens should be obtained by cutting away the
unexposed face to reduce the thickness to 50 +3/-0 mm.

7.3  Composites

Assembly should be as specified in 7.2. However, where thin materials or composites are used in
the fabrication of an assembly, the presence of an air gap and/or the nature of any underlying
construction may significantly affect the flammability characteristics of the exposed surface. The
influence of the underlying layers should be recognized and care taken to ensure that the test
result obtained on any assembly is relevant to its use in practice.

Vapour barriers used in conjunction with insulation should be tested without any other
components of “A” or “B” class constructions that will shield the barrier being tested from the
radiant panel. IMSC/Circ.1120)

7.4  Metallic facings

If a bright metallic faced specimen is to be tested, it should be painted with a thin coat of flat
black paint prior to conditioning for test.
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7.5 Marking specimens

A line should be marked centrally down the length of the tested face of each specimen. Caution
should be exercised to avoid the use of a line which would influence specimen performance.

7.6  Conditioning of specimens

Before test, the specimens should be conditioned to constant moisture content, at a temperature
of 23 +/- 2°C, and a relative humidity of 50 +/-10%. Constant moisture content is considered to
be reached when, following two successive weighing operations, carried out at an interval of
24 hours, the measured masses do not differ by more than 0.1% of the mass of the specimen.

8 TEST PROCEDURE
8.1 General considerations

The test method involves mounting the conditioned specimen in a well-defined flux field and
measuring the time of ignition, spread of flame, its final extinguishment together with a stack
thermocouple signal as an indication of heat release by the specimen during burning.

8.1.1 Prepare a properly conditioned specimen for test in a cool holder away from the heat of
the radiant panel. Prior to insertion in the specimen holder, the back and edges of the specimen
should be wrapped in a single sheet of aluminium foil of 0.02 mm thickness and dimensions of
(175 + a) mm x (820 + a) mm where “a” is twice the specimen thickness. When inserted in the
specimen holder each specimen should be backed by a cool 10 +/-2 mm board of
non-combustible refractory insulating material with the same lateral dimensions and density as
the dummy specimen. When mounting non-rigid specimens in the holder, shims should be
placed between specimen and holder flange to ensure that the exposed specimen face remains at
the same distance from the pilot flame as a rigid specimen. For such materials, the shims may
often only be required for a 100 mm length at the hot end of the specimen.

8.1.2 The dummy specimen in a specimen holder should be mounted in position facing the
radiant panel. The equipment fume exhaust system should be started.

8.1.3 The radiant panel is operated to realize the test conditions as specified in 6.3. Start the
millivolt recorder recording the output signal of the stack thermocouples, as well as signal from
the total radiation pyrometer or heat-fluxmeter positioned, as described in 6.3.2.

8.1.4 When the radiant panel and stack signals have attained equilibrium, after the preheat
period, light the pilot flame, adjust its fuel flow rate and observe both signals for at least

three minutes and verify continued signal stability.

8.1.5 After both signals reach stable levels, remove the dummy specimen holder and insert the
specimen in the test position within 10 s. Immediately start both the clock and chronograph.
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8.1.6 Operate the event marker of the chronograph to indicate the time of ignition and arrival of
the flame front during the initial rapid involvement of the specimen. The arrival at a given
position should be observed as the time at which the flame front at the longitudinal centreline of
the specimen is observed to coincide with the position of two corresponding wires of the viewing
rakes. These times are recorded manually both from measurement on the chronograph chart and
from observations of the clock. As far as possible, the arrival of the flame front at each 50 mm
position along the specimen should be recorded. Record both the time and the position on the
specimen at which the progress of flaming combustion ceases. The panel operating level, as well
as stack signals, should be recorded throughout the test and continued until test termination.

8.1.7 Throughout the conduct of the test, no change should be made in the fuel supply rate to
the radiant panel to compensate for variations in its operating level.

8.2 Duration of test

The test should be terminated, the specimen removed, and the dummy specimen in its holder
reinserted when any one of the following is applicable:

d the specimen fails to ignite after a 10 min exposure;
2 3 min have passed since all flaming from the specimen ceased; and
3 flaming reaches the end of the specimen or self-extinguishes and thus ceases

progress along the specimen. This criterion should only be used when heat release
measurements are not being made.

8.2.1 Operations 8.1.1 to 8.1.7 should be repeated for two additional specimens (see 8.3).
8.3  Conditions of retest

In the event of failure, during test of one or more specimens, to secure complete flame spread
times or a reasonable heat release curve, the data secured should be rejected and a new test or
tests performed. Such failures might involve, but not be limited to, incomplete observational
data or malfunction of data logging equipment. Excessive stack signal baseline drift should also
require further equipment stabilization and retest.

8.3.1 In the event that the first two er—of three specimens do not ignite following exposure
for 10 min, at least one specimen should be tested with the pilot flame angled to impinge on the
upper half of the specimen. If this specimen ignites, two additional tests should be run under the
same conditions. (MSC/Circ.1004)

8.3.2 If a specimen shows extensive loss of incompletely burned material during test, at least
one additional specimen, restrained in the testing frame by poultry netting, should be tested and
the data secured reported separately.

8.4 Observations
In addition to the recording of the experimental data, observations should be made and recorded

on general behaviour of the specimen including: glowing, charring, melting, flaming drips,
disintegration of the specimen, etc.
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9 DERIVED FIRE CHARACTERISTICS

Experimental results should be reported in terms of the thermal measurements of incident flux
measured with a dummy specimen in place. The results should not be adjusted to compensate for
changes in the thermal output of the radiant panel during the conduct of the test. The following
data should be derived from the test results.

9.1 Heat for ignition

As defined in 3.6.

9.2  Heat for sustained burning
A list of the values of this characteristic as defined in paragraph 3.8.

9.3  Average heat for sustained burning

An average of the values for the characteristic defined in 3.8 measured at different stations, the
first at 150 mm and then at subsequent stations at 50 mm intervals through the final station or
the 400 mm station, whichever value is the lower.

9.4 Critical flux at extinguishment

A list of the values of this characteristic for the specimens tested and the average of these values.

9.5  Heat release of the specimen

Both a heat release time curve and a listing of the peak and total integrated heat release should be
secured from the experimental data. They should be corrected for the non-linearity of the heat
release calibration curve.

The curve of the millivolt signal from the stack thermocouples should include at least 30 s of the
initial 3 min steady state verification period as well as the starting transient just prior to and
following specimen insertion. In converting millivolt signals to heat release rate, the zero release
level of the calibration curve should be set at the level of the initial steady state just prior to test
of the specimen involved. See figure 13.

9.5.1 Total heat release

The total heat release is given by integration of the positive part of the heat release rate during the
test period (see figure 13).

9.5.2 Peak heat release rate

The peak heat release rate is the maximum of the heat release rate during the test period
(see figure 13).

10 CLASSIFICATION

Materials giving average values for all of the surface flammability criteria as listed in the
following table not exceeding those listed in the following table, are considered to meet the
requirement for low flame spread in compliance with regulations 11-2/3.8, 11-2/34 and 1I-2/49 of
the International Convention for the Safety of Life at Sea, 1974, as amended. (MSC/Circ.1036)
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an average of three values of average heat for sustained burning, as defined in

paragraph 9

3. (MSC/Circ.1004)

SURFACE FLAMMABILITY CRITERIA

Bulkhead, wall and ceiling linings Floor coverings
CFE Qsb Qt Qp CEF Qsb Qt Qp
(kW/m2) | MJ/m2) | (MiJ)) (kW) (MJ/m2) | MJ/m2) | (MJ) (kW)
1120.0 1.5 710.7 0.4 [17.0 10.25 45 110.0
2.0
(MSC/Cire.1120)

Where CFE Critical flux at extinguishment

Qsb Heat for sustained burning

Qt = Total heat release

Qp = Peak heat release rate

11 TEST REPORT

The test rep

ort should include both the original data, observations made on each specimen tested

and the derived fire characteristics. The following information should be supplied:

1

2

S.1

S.2

S3

S4

S5

Name and address of testing laboratory.
Name and address of sponsor.
Name and address of manufacturer/supplier.
Full description of the product tested including trade name, together with its
construction, orientation, thickness, density and, where appropriate, the face
subjected to test. In the case of specimens which have been painted or varnished,
the information recorded should include the quantity and number of coats applied,
as well as the nature of the supporting materials.
Data from the test including:

number of specimens tested;

type of pilot flame used;

duration of each test;

observations recorded in accordance with 8 above;

other relevant observations from the test, such as flashing, unstable flame

front, whether or not pieces of burning materials fall off, separations,
fissures, sparks, fusion, changes in form;
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5.6 derived fire characteristics as described in 9 above;
S.7 classification of the material.
.6 A limiting use statement.

Note: The test results relate only to the behaviour of the test specimens of a product
under the particular conditions of the test; they are not intended to be the sole
criterion for assessing the potential fire hazard of the product in use.
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APPENDIX

This appendix provides technical information intended to permit construction, erection,
alignment and calibration of the physical equipment required for the conduct of tests by this
procedure.

1 TEST EQUIPMENT FABRICATION

Figures 1 to 5 show photographs of the equipment as assembled ready for test. Detailed
drawings and a parts list are available from the IMO Secretariat. These provide engineering
information necessary for the fabrication of the main frame, specimen holders, stack and other
necessary parts of the equipment.

1.1 Brief parts list for the test equipment assembly includes:

1 The main frame (figure 1) which comprises two separate sections, the burner
frame and the specimen support frame. These two units are bolted together with
threaded rods permitting flexibility in mechanical alignment.

2 Specimen holders which provide for support of the specimens during test. At
least two of these are required. Three prevent delays resulting from required
cooling of holders prior to mounting specimens.

3 A specimen fume stack fabricated of stainless steel sheet of 0.5 +/-0.05 mm
thickness complete with gas and stack metal compensating thermocouples.

4 The radiant panel which has radiating surface dimensions of 280 mm x 483 mm.
It has been specially fabricated for use with this equipment through use of
commercially available porous refractory tiles.

S The blower for combustion air supply, radiant panel, air flow metering device,
gas control valves, pressure reducer and safety controls which are all mounted on
the burner frame (figure 3). Requirements are summarized below:

S.a Air supply of about 30 m*/h at a pressure sufficient to overcome the
friction losses through the line, metering device and radiant panel. The
radiant panel drop amounts to only a few millimetres of water.

5.2 The gas used may be either natural gas or methane. The use of gas other
than methane or natural gas is not recommended’, although with changes
in panel-specimen spacing, it is possible to use the equipment with
propane at flux levels of 50 kW/m®. A pressure regulator should be
provided to maintain a constant supply pressure. Gas is controlled by a
manually adjusted needle valve. No venturi mixer is necessary. Safety
devices include an electrically operated shutoff valve to prevent gas flow
in the event of electric power failure, air pressure failure and loss of heat at
the burner surface. The gas flow requirements are roughly 1.0 m’/h
to 3.7 m’/h for natural gas or methane at a pressure to overcome line
pressure losses.

Flashback limits the maximum operating level with propane.
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.6 The specimen holder, pilot flame holder, fume stack, flame front viewing rakes,
radiation pyrometer and mirror are all assembled on the specimen support frame.
The arrangement of parts on this frame is shown in figures 1 and 2.
i A dummy specimen approximately 20 mm thick, made of non-combustible

refractory board of 800 +/-100 kg/m?> density should be continuously mounted on
the apparatus in the position of the specimen during operation of the equipment.
This dummy specimen should only be removed when a test specimen is to be
inserted.

2 INSTRUMENTATION
2.1 Total radiation pyrometer

This should have sensitivity substantially constant between the thermal wave lengths of 1 m
and 9 m and should view a centrally-located area on the panel of about 150 mm x 300 mm. The
instrument should be mounted on the specimen support frame in such a manner that it can view
the panel surface.

2.2 Heat fluxmeters

It is desirable to have at least two fluxmeters for this test method. They should be of the
thermopile type with a nominal range of 0 kW/m® to 50 kW/m® and capable of safe operation at
three times this rating. One of these should be retained as a laboratory reference standard. They
should have been calibrated to an accuracy of within +5%. The target sensing the applied flux
should occupy an area not more than 80 mm” and be located flush with and at the centre of the
water-cooled 25 mm circular exposed metallic end of the fluxmeter. If fluxmeters of smaller
diameter are to be used, these should be inserted into a copper sleeve of 25 mm outside diameter
in such a way that good thermal contact is maintained between the sleeve and water-cooled
fluxmeter body. The end of the sleeve and the exposed surface of the fluxmeter should lie in the
same plane. Radiation should not pass through any window before reaching the target.

23 Timing devices

Both a chronograph and either an electric clock with a sweep second hand or a digital clock
should be provided to measure time of ignition and flame advance. The chronograph for timing
ignition and initial flame advance may comprise a strip chart recorder with paper speed of at
least 5 mm/s and an event marker pen. Both the chronograph paper drive and the electric clock
should be operated through a common switch to initiate simultaneous operation when the
specimen is exposed. This may be either hand operated or actuated automatically as a result of
complete specimen insertion.

2.4  Recording millivoltmeter

A two-channel strip chart recording millivoltmeter having at least one megohm input resistance
should be used to record signals from the fume stack thermocouples and the output from the
radiation pyrometer. The signal from the fume stack will in most instances be less than 15 mV
but in some cases this may be exceeded by a small amount. The sensitivity of the other channel
should be selected to require less than full scale deflection with the total radiation pyrometer of
fluxmeter chosen. The effective operating temperature of the radiant panel should not normally
exceed 935° C.
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2.5  Digital voltmeter

A small digital millivoltmeter will be found convenient for monitoring changes in
operating conditions of the radiant panel. It should be capable of indicating signal changes of
10 micro V or less.

3 SPACE FOR CONDUCTING TESTS
3.1 Special room

A special room should be provided for performance of this test. The dimensions of it are not
critical but it may be roughly 45 m’ volume with a ceiling height of not less than 2.5 m.

3.2 Fume exhaust system

An exhaust system should be installed above the ceiling with a capacity for moving air and
combustion products at a rate of 30 m’/min. The ceiling grill opening to this exhaust system
should be surrounded by a 1.3 m x 1.3 m refractory fibre fabric skirt hanging from the ceiling
down to 1.7 +/-0.1 m from the floor of the room. The specimen support frame and radiant panel
should be located beneath this hood in such a way that all combustion fumes are withdrawn from
the room.

33 The apparatus

This should be located with a clearance of at least one metre separation between it and the walls
of the test room. No combustible finish material of ceiling, floor or walls should be located
within 2 m of the radiant heat source.

3.4  Air supply

Access to an exterior supply of air, to replace that removed by the exhaust system, is required.
This should be arranged in such a way that the ambient temperature remains reasonably stable
(for example: the air might be taken from an adjoining heated building).

3.5 Room draughts

Measurements should be made of air speeds near a dummy specimen while the fume exhaust
system is operating but the radiant panel and its air supply are turned off. At a distance
of 100 mm the air flow perpendicular to the lower edge at mid-length of the specimen should not
exceed 0.2 m/s in any direction.

4 ASSEMBLY AND ADJUSTMENT
4.1 General

The test conditions are essentially defined in terms of the measured heat flux incident on a
dummy specimen during calibration. Radiation transfer will predominate, but convection
transfer will also play a part. The flux level incident at the specimen surface is a result of the
geometrical configuration between the radiant panel and the specimen, as well as the thermal
output from the radiant panel.
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4.1.1 Both in original adjustments of test operating conditions and periodic verification of this
adjustment, the measured heat flux at the surface of the specimen is the controlling criterion.
This heat flux is measured by a fluxmeter (see 2.2) mounted in a special dummy specimen
(figure 14).

4.1.2 Between consecutive tests, the operating level should be monitored either by use of a
fluxmeter mounted in a dummy specimen as defined in paragraph 3.3 of the Recommendation
under “Definitions” or preferably by use of a radiation pyrometer which has been previously
periodically calibrated on the basis of the readings of such a fluxmeter. This radiation pyrometer
should be rigidly fixed to the specimen-holder frame in such a manner that it continuously views
the radiating panel surface (see 2.1).

4.2 Mechanical alignment

Most of the adjustments of the components of the test apparatus may be conducted in the cold
condition. The position of the refractory surface of the radiant panel with respect to the specimen
must correspond with the dimensions shown in figure 6.

These relationships can be achieved by appropriate use of shims between the panel and its
mounting bracket, adjustment or separation between the two main frames, and adjustment of the
position of the specimen holder guides. Detailed procedures for making these adjustments are
suggested in paragraph 5.

4.2.1 The fume stack for heat release measurements should be mechanically mounted on the
specimen support frame in the position shown in figure 7.

The method of mounting should ensure the relative positions shown but should allow easy stack
removal for cleaning and/or repair. The compensating thermocouple should be mounted in such
a manner that good thermal contact is achieved while ensuring greater than one megohm
electrical resistance from the stack metal wall.

4.3  Thermal adjustment of panel operating level

Thermal adjustment of the panel operating level is achieved by first setting an air flow of
about 30 m’/h through the panel. Gas is then supplied and the panel ignited and allowed to come
to thermal equilibrium with a dummy specimen mounted before it. At proper operating
condition, there should be no visible flaming from the panel surface except when viewed from
one side parallel to the surface plane. From this direction, a thin blue flame very close to the
panel surface will be observed. An oblique view of the panel after a 15 min warm-up period
should show a bright orange radiating surface.

4.3.1 With a water-cooled” fluxmeter mounted in a special dummy specimen, the flux incident
on the specimen should correspond to the values shown in tablel.Compliance with this

Water cooling of the fluxmeter is required to avoid erroneous signals at low flux levels. The temperature of the
cooling water should be controlled in such a manner that the fluxmeter body temperature remains within a few
degrees of room temperature. If this is not done, correction of the flux measurement should be made for
temperature difference between the fluxmeter body and room temperature. Failure to supply water-cooling may
result in thermal damage to the thermal sensing surface and loss of calibration of the fluxmeter. In some cases
repairs and recalibration are possible.
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requirement is achieved by adjustment of the gas flow. If necessary, small changes in air flow
can be made to achieve the condition of no significant flaming from the panel surface. Precise
duplication of the flux measurements specified in table 1 for the 50 mm and 350 mm positions on
the basis of the fluxmeter calibration used will fix the flux at the other stations well within the
limits called for. This does not mean that all other flux levels are correct, but it does ensure that a
fixed configuration or view geometry between the panel and specimen has been achieved. To
meet these requirements, it may be necessary to make small changes in the specimen longitudinal
position shown in figure 6. A plot and smooth curve should be developed on the basis of the
eight flux measurements required. The shape of the curve should be similar to that defined by
the typical data shown in tablel. These measurements are important, since the experimental
results are reported on the basis of these flux measurements. If a total radiation pyrometer is to
be used to monitor panel operation, records of its signal should be kept following successful
completion of this calibration procedure. If a change in panel-specimen axial position is
necessary to meet the requirements for flux at the 50 mm and 350 mm positions, this should be
accomplished by adjusting the screws connecting the two frames. In this way, the pilot position
with respect to the specimen will remain unchanged. The specimen stop screw adjustment may
be changed to meet the flux requirements in the standard and then the position of the pilot burner
mount may require adjustment to maintain the 10 +/-2 mm pilot spacing.

4.3.2 Once these operating conditions have been achieved, all future panel operation should
take place with the established air flow with gas supply as the variable to achieve the specimen
flux level as calibrated. This level should be monitored with use of either a radiation pyrometer
fixed to view an area of the source surface or a fluxmeter mounted in a dummy specimen, as
defined in paragraph 3.3 under “Definitions”, at the 350 mm position. If the latter method is
used, the assembly of dummy specimen and fluxmeter should remain in place between tests.

4.4  Adjustments and calibrations - general

The following adjustments and calibrations are to be achieved by burning methane gas from the
line heat source located parallel to, and in the same plane as, the centreline of a dummy specimen
located in position and without fluxmeters. This line burner comprises a 2 m length of pipe
of 9.1 mm internal diameter. One end is closed off with a cap and a line of 15 holes of 3 mm
diameter are drilled at 16 mm spacing through the pipe wall. The gas burned as it flows through
this line of vertically positioned holes flames up through the stack. The measured flow rate and
the net or lower heat of combustion of the gas serve to produce a known heat release rate which
can be observed as a compensated stack millivolt signal change. Prior to performing calibration
tests, measurements must be conducted to verify that the stack thermocouple compensation has
been properly adjusted.

4.5 Compensation adjustment

The fraction of the signal from the compensator thermocouple which is subtracted from the stack
thermocouple output should be adjusted by means of the resistance of one leg of the potential
divider shown in figure 10.

The purpose of this adjustment is as far as practical, to eliminate from the stack signal the
long-term signal changes resulting from the relatively slow stack metal temperature variations.
Figure 11 shows the curves resulting from under-compensation, correct compensation, and
over-compensation. These curves were obtained by abruptly placing the lighted gas calibration
burner adjacent to the hot end of a dummy specimen and then extinguishing it. For this
adjustment, the calibration gas feed rate should be set to correspond to a heat rate of one kW. The
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compensator potential divider should be adjusted to yield curves that show a rapid rise to a steady
state signal which is essentially constant over a 5 min period following the first minute of
transient signal rise. When the calibration burner is shut off, the signal should rapidly decrease
and reach a steady state value within two minutes. Following this, there should be no long-term
rise or fall of the signal. Experience has shown that between 40% and 50% of the compensation
thermocouple signal should be included in the output signal to achieve this condition.
When properly adjusted, a square thermal pulse of 7kW should show not more than
approximately 7% overshoot shortly after application of the calibration flame (see figure 11).

4.6 Fume stack calibration

With the adjustment described in 4.5 completed and a steady state base signal having been
achieved, stack calibration should be carried out with the radiant panel operating at 50.5 kW/m®
and the pilot burner not lit. The calibration of the stack millivolt signal rise should be made by
introducing and removing the line burner, as described in 4.4. The flow rate of methane gas of at
least 95% purity should be varied over the range of about 0.004m’/min to 0.02m’/min in
sufficient increments to permit plotting the data in a well defined curve of stack compensated
millivolt signal rise against the net or lower heat input rate. A similar calibration should be
performed with the calibration burner located at the cool end of the specimen. The two curves
should show agreement in indicated heat release rate within about 15%. A typical curve is shown
in figure 12. The curve for the calibration burner at the hot end of the specimen should be the
one used for reporting all heat release measurements. This completes the calibration and the test
equipment is ready for use.

5 ASSEMBLY AND MECHANICAL ADJUSTMENT OF THE FLAMMABILITY
TEST APPARATUS

The following instructions assume that parts of the flammability test apparatus have been made
according to the drawings. The radiant panel sub-assembly has been completed with the
exception of the support brackets and reverberatory screen. The equipment can be assembled to
permit test of specimens of thickness up to 50 mm or 75 mm. Unless there is a real need for test
of thicker specimens, assembly for 50 mm specimens is preferable.

5.1 The panel frame should be placed upright on a level floor, preferably in the location in
which the equipment will be used.

5.2 The rotating ring should be mounted on its three guide bearings.
5.3  The panel mount frame should be bolted together, and to the ring, by four bolts.

5.4 A check should be made that the ring lies in a vertical plane. If the error is large, an
adjustment of the upper ring support-bearing location may be necessary. Prior to making such an
adjustment, it should be determined whether the error is due to excessive clearance between the
ring and bearing rollers. If this is the case, rollers of larger diameter may correct the problem.

5.5  The four panel support brackets should be fastened to the radiant panel at four corners.
Do not use too much force in bolting these brackets in place. Prior to mounting these brackets,
one 35 mm M9 cap screw is placed in the hold that will be farthest from the panel end. These
screws provide a means for mounting the panel.
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5.6  Four washers should be placed on each of the panel mounting screws and the panel
assembled on the mount bracket.

5.7 The angularity of the radiant panel surface with the plane of the mounting ring should be
checked. This can be accomplished by means of a carpenter’s square and measurements to the
refractory tile surface at both ends of the panel. Any deviation from the required 15? angle may
be adjusted by increasing or reducing the number of washers on the mounting screws.

5.8  The radiant panel should be rotated to face a specimen mounted in a vertical plane.

5.9  The panel surface should be checked with a level to ensure that it also lies in a vertical
plane.

5.10 The specimen frame with specimen support rails on side and bottom positions and pilot
burner holders assembled in approximate positions should be brought up to the burner frame and
the two frames fastened together with two bolts and six nuts or two threaded rods and eight nuts.
The spacing between the frames is roughly 100 mm.

5.11 The spacing of the two sides of the frames is adjusted to ensure that the specimen support
frame longitudinal members are at a 15 degrees angle to the radiant panel surface.

5.12 The single specimen holder side guide rail for vertical specimen orientation should be
adjusted so that it is at the required 15 degrees angle to the radiant panel surface.

5.13 An empty specimen holder should be slid into position on the rail and the position of the
upper guide fork adjusted to ensure that when a specimen is inserted in the holder its surface will
lie in a vertical plane.

5.14 The stop screw determining the axial position of the specimen holder should be adjusted
to ensure that the axis of the pilot burner is 10 +/-2 mm from the closest exposed edge of the
specimen. This adjustment should again be made by use of an empty specimen holder and
substitution of a 6 mm steel rod of 250 mm length for the pilot burner ceramic tube. When
viewed from the back of the specimen holder, the spacing between rod axis and the edge of the
specimen retaining flange of the holder should be 10 +/-2 mm.

5.15 With the specimen holder still in place against the top screw, the spacing between the
panel and specimen support frames should be adjusted to make dimension B, figure 6, equal to
about 125 mm. This adjustment is made by means of the two screws fastening the frames
together. In making this adjustment, it is important to make equal adjustments on ach side to
maintain the angular relationship called for in adjustments 5.11 and 5.12.

5.16 The nuts supporting the specimen holder side guide rail should be adjusted to ensure that
dimension A, figure 6, is 125 +/-2 mm. Again, equal adjustments to the two mounting points are
required. When doing this, a check should be made to ensure that the guide rail and edge of the
specimen holder are in a horizontal plane. In making this adjustment, it is important t to ensure
that the 45 mm stack position dimension shown in figure 7 is maintained. Another way of
adjustment to dimension A is through changes in the number of washers mentioned in 5.6.

5.17 If necessary, procedure 5.13 should be repeated.
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5.18 The reverberatory screen should be mounted on the radiant panel. This must be done in
such a manner that it is free to expand as it heats up during operation.

5.19 The viewing rake with 50 mm pins is mounted on an angle fastened to the specimen
holder guide rail. Its position is adjusted so that pins are located at multiples of 50 mm distance
from the closest end of the specimen exposed to the panel. It should be clamped in this position.

TABLE 1 - CALIBRATION OF FLUX TO THE SPECIMEN

Distance from exposed end
of the specimen (mm)

Typical flux levels at the
specimen (kW/mz)

Calibration position to be
used (KW/m?)

0
50
100
150
200
250
300
350
400
450
500
550
600
650
700
750

49.5
50.5
49.5
47.1
43.1
37.8
30.9
23.9
18.2
13.2
9.2
6.2
4.3
3.1
2.2
1.5

50.5

Typical flux incident on the specimen and specimen positions at which the calibration
measurements are to be made. The flux at the 50 mm and 350 mm positions should be matched.
Calibration data at other positions should agree with typical values within 10%.
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Figure 2 - View from specimen
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Figure 4 - Radiant panel with reverberatory wires viewed through specimen frames
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Figure 5 - Pilot burner and mount
Centrgling of specimen and panel
.
.
Sy
_:'?._ N “_l )— ".:'I“ ’ . 'I." L S E—
125 (A) I /
16%
e { _Plane of caverheratony wires
el o
] - T e
'I-ll.__ "--.._i e e L
R P £ 73 Ml S K
= . IR T

Figure 6 - Specimen — panel arrangements

I:\FP\50\10-4.doc



FP 50/10/4
ANNEX
Page 22

i

J Compensator
i Juncticn

_)_

Stack

f

N

[ -

95116

N Centreline pifot burner

Burner tip

o Green cone
Two holes of

1.5 mm Burner tip formed from 6 mm

porcelain thermocouple lead
insulator

Specimen holder

Figure 7 - Position of stack and specimen
——————— Burner tip
Flame length
approximately
230 mm 3
Location of
_-burner suppor

= —

Check valve

. valve
All lines 6 mm

g

8611V

Air line to panel

L1

Needle valves

Flarne arrester

"\ Pressure damping
chamber

Acetylene
bottle

Figure 8 - Pilot burner details and connections

I:\FP\50\10-4.doc



FP 50/10/4
ANNEX
Page 23

J‘i\l ﬁl(} Specimen holder
/ Jur /

A

—41 10

 e—A0
Spacing zong

|
|
\ f
\
|
! i

o

et

!
' Specimen

Burner tip

Figure 9 - Position of pilot flame

A

- Fume T.C. group

A A

| Output
!

Compensator T.C.

SGngrmixing box

Figure 10 - Diagrammatic sketch of thermocouple circuit

Two sets of thermocouples and lead wires are required. The wire size and lengths within the
fume T.C. group must be the same to ensure proper signal averaging. The parallel connection of
the couples may be achieved at the mixing box by plug connection of the leads. This allows
quick removal and checks for continuity and grounding problems with minimum delay. No cold
junction should be used but the signal mixing box should be from panel radiation.
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Figure 11 - Response behaviour of heat release signal to a square wave thermal pulse

The four curves shown illustrate changes in the indicated mV signal rise for three different levels
of inverse feedback or compensation level.
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of the specimen:

(a) millivolt signal change recorded during test
(b) millivolt signal converted to heat release rate curve
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COMPREHENSIVE REVIEW OF THE FIRE TEST PROCEDURES CODE
Gas measurement system for part 2 of the FTP Code

Submitted by Japan

SUMMARY

Executive summary: This document presents information of gas measurement system to be
included into part 2 of the FTP Code for consideration of the
Sub-Committee under the new work programme item on
“Comprehensive review of the Fire Test Procedures Code”

Action to be taken: Paragraph 6
Related documents:  MSC 80/21/5, MSC 80/24, FP 50/10/1 and FP 50/10/2

Introduction

1 MSC 80 agreed to include the new work item “Comprehensive review of Fire Test
Procedures Code” in the Sub-Committee’s work programme and the provisional agenda for
FP 50, as a high priority item.

2 Japan is of the opinion that the unified gas measurement system should be introduced to
part 2 of the FTP Code to improve the quality and performance of the products and harmonize
the FTP Code.

Background

3 MSC/Circ.916 describes “Not only the FTIR (Fourier Transform Infrared Spectrometer)
method but also other methods such as GC/MS (Gas Chromatography/Mass Spectrometer) which
can produce traceable results can be used for the gas analysis.” and timing and position of
sampling fumes are provided in the FTP Code, part 2. However, there are no further
requirements for sampling methods in the FTP Code or the related interpretations, although,
sampling of fumes greatly affect to result of analysis. Therefore, gas sampling methods used by
testing laboratories may vary and that may cause the differences in test results to same specimen
among testing laboratories.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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ISO Standard

4 ISO 21489 has been developed at ISO/TC92/SC1. This ISO standard specifies methods
of measurement of gases generated in cumulative smoke/fire test using FTIR. Particular
attention is given to the gas sampling systems and conditions of gas measurement. The
introduced method from the equipment specified in ISO 5659-2 to gas analytical equipment and
analytical method itself are specified clearly by this ISO standard.

Japanese opinion

5 Japan believes that ISO 21489 can be introduced to FTP Code, part 2, and it has been
carrying out tests in accordance with the standard. Japan will submit the test results together
with considerations derived from test results to the fifty-first session of the Sub-Committee.
Japan expects the Member Governments to carry out same tests and submit the results to FP 51
to compare and exchange views on each method.

Action requested of the Sub-Committee

6 The Sub-Committee is invited to note this information.
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Sub-Committee on Fire Protection and
Sub-Committee on Dangerous Goods, Solid Cargoes and Containers

Application of requirements for dangerous goods in packaged form

Submitted by Japan

SUMMARY

Executive summary:  This document contains a proposal to include a new item in the work
programme of the Sub-Committee on Fire Protection and the
Sub-Committee on Dangerous Goods, Solid Cargoes and Containers
entitled “Application of requirements for dangerous goods in
packaged form”, with a view to drawing up draft amendments to
regulation II-2/19 of the SOLAS Convention and to chapter 7 of the
HSC Code 2000 and with a view to drawing up draft MSC circular for
“document of compliance with the special requirements for ships
carrying dangerous goods under the provisions of regulation 11-2/19
of the 1974 SOLAS Convention, as amended”

Action to be taken: Paragraph 18
Related documents:  MSC 80/23/3, MSC 80/24, DSC 10/17

1 The following proposal is submitted in accordance with the Guidelines on the
organization and method of work of the Committees (MSC/Circ.1099).

Scope of the proposal

2 At the last session of the Committee, Japan, in document MSC 80/23/3, pointed out the
possible errors contained in table 19.3 in SOLAS chapter II-2 regarding the application of the
requirements to various classes of dangerous goods. The Committee agreed, in principle, with
the proposal and invited Japan to consider a submission of an appropriate proposal to this session
for a new work programme item for the DSC and FP Sub-Committees, in accordance with the
Guidelines on the organization and method of work. (MSC 80/24 paragraphs 23.8 & 23.9) It was
also pointed out, at the last session, that similar errors may be contained in table 7.17-3 in
HSC Code 2000.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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3 Japan proposes to include a new item in the work programme of the Sub-Committees on
Fire Protection (FP) and the Sub-Committee on Dangerous Goods, Solid Cargoes and Containers
(DSC) entitled “Application of requirements for dangerous goods in packaged form”, with a view
to drawing up draft amendments to regulation 11-2/19 of the SOLAS Convention and chapter 7 of
the HSC Code 2000 and with a view to drawing up draft MSC circular for “document of
compliance with the special requirements for ships carrying dangerous goods under the
provisions of regulation 11-2/19 of the 1974 SOLAS Convention, as amended”.

4 Japan would like to point out the possible errors, again, in this document that subsidiary
risks of dangerous goods are not appropriately addressed in the tables for determining application
of requirements for dangerous goods in packaged form, regarding the requirements for bilge
pumping, for removal of sources of ignition and for explosion-proof type mechanical ventilation.
Draft revised table 19.3 in chapter II-2 of the SOLAS Convention is set out in annex 1 to this
document for consideration by these Sub-Committees. Table 7.17-3 in the HSC Code 2000
should also be amended in the similar manner. In the table set out in annex 1, dangerous goods
are clearly categorized based on the flash point, in order to provide clear application scheme of
the requirements to dangerous goods. Therefore, the new terms “6.1 liquids > 60°C” and
“8 liquids > 60°C” are added to existing categories, e.g., “6.1 liquids” and “8 liquids”.

5 Japan would like to further point out an inconsistency of the requirements between for
removal of sources of ignition and explosion-proof type mechanical ventilation for class 6.1
liquids > 23°C, < 60°C and class 8 liquids > 23°C, <60°C and invite the Sub-Committees to
consider.

6 According to the decision of the Sub-Committee on Dangerous Goods, Solid Cargoes and
Containers at its 10th session (DSC 10/17), the IMO instruments would need consequential
amendments as a results of the change to the flashpoints temperatures in IMDG Code from 61°C
to 60°C. Therefore, this matter also needs to be taken into account at this opportunity.

7 The standard format for document of compliance required by regulation 11-2/19.4 is set
out in circular MSC/Circ.1027 “document of compliance with the special requirements for ships
carrying dangerous goods under the provisions of regulation I1-2/19 of SOLAS 74, as amended”
and the requirement for the document of compliance is interpreted by circular MSC/Circ.1148
“issuing and renewal of document of compliance with the special requirements applicable to
ships carrying dangerous goods”. Subject to the decision on the revision of table 19.3 in
chapter II-2 of the SOLAS Convention, new MSC circulars should be developed. A draft
MSC circular is set out in annex 2 to this document for consideration by the Sub-Committees.

Need for adoption of this proposal

8 Japan is of the opinion that the above mentioned errors should be eliminated as early as
possible. Therefore, the proposed new item should be included in the work programme of the
Sub-Committee on Fire Protection and the Sub-Committee on Dangerous Goods, Solid Cargoes
and Containers as high-priority item.

Costs to the maritime industry
9 Since the amendments to the tables for determining the application of requirements for
dangerous goods in packaged form are almost clarification, no additional cost to marine industry

is envisaged. The subsequent supersedure of the MSC circular causes no cost to marine industry,
as well.
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Legal and administrative expenses
10 No expense is necessary for administration. Neither are any legal costs involved.
Ensuing benefits

11 The proposed action will rectify the application of the requirements for dangerous goods
in packaged form and will thus help enhance the safety of life at sea.

Level of priority and desired completion date for the work

12 In order to speedily resolve the problems risen, it is proposed that a high priority be
attached to this matter and that a session be devoted to it (work completion date 2007).

Indication of required action

13 It is proposed to draw up draft amendments to regulation II-2/19 of the SOLAS
Convention and chapter 7 of the HSC Code 2000 and to draw up draft MSC circular for
“document of compliance with the special requirements for ships carrying dangerous goods
under the provisions of regulation I1-2/19 of the 1974 SOLAS Convention, as amended”.

Does the matter fall within the scope of IMO's objectives?

14 Yes.

Do suitable regulations exist in the maritime industry?

15 No. (This is a correction of existing SOLAS regulations.)

Do the benefits justify the proposed action?

16 Yes (see paragraph 7 above).

Identify the subsidiary bodies whose assistance is essential to completion of the work

17 Japan proposes that the FP and DSC Sub-Committees be appointed to carry out the work.
In this case, the FP Sub-Committee would be appointed to prepare the final draft amendments to
the regulations and the final draft MSC circular.

Action requested of the Committee

18 The Committee is invited to include a new high-priority work item into the work
programmes of the FP and DSC Sub-Committees.

kg
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DRAFT REVISED TABLE 19.3
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DRAFT MSC CIRCULAR
CARRIAGE OF DANGEROUS GOODS

Document of compliance with the special requirements for ships carrying dangerous goods
under the provisions of regulation I1-2/19 of the 1974 SOLAS Convention, as amended

1 The Maritime Safety Committee, at its sixty-third session (16 to 25 May 1994),
considered and approved a standard format for the document of compliance required by
regulation 11-2/54.3 of the SOLAS Convention, as amended. The Committee further agreed that
the period of validity of the document of compliance should not exceed 5 years and should not be
extended beyond the expiry date of the valid Cargo Ship Safety Construction Certificate issued to
the ship concerned under the provisions of SOLAS regulation I/12.

2 The Maritime Safety Committee, at its seventy-fifth session (15 to 24 May 2002), in view
of the amendments to SOLAS chapter II-2, adopted by resolution MSC.99(73), considered
and approved a revised standard format for the document of compliance required by
regulation I1-2/19.4 of the SOLAS Convention, as amended, applicable as from 1 July 2002.
This format is reproduced in circular MSC/Circ.1027.

3 The Maritime Safety Committee, at its seventy-ninth session (1 to 10 December 2004),
recognizing the need to take into account the amendments to table 19.3 of SOLAS
regulation I1-2/19 which had adopted by resolution MSC.134(76), decided that it was necessary
to highlight the prohibition on stowage of class 5.2 dangerous goods under deck or in enclosed
ro-ro spaces in documents of compliance required by regulation I1-2/19 of the SOLAS
Convention, as amended, for any ship built on or after 1 July 2004 when issuing or renewing the
said documents.

4 The Committee, recognizing also that this prohibition on stowage under the IMDG Code
is also applicable to all ships built before 1 July 2004 and subject to regulation II-2/19
(or 11-2/54) of the SOLAS Convention, as amended, also decided that the prohibition on stowage
would have to be taken into account when renewing documents of compliance for:

- any passenger ship built on or after 1 September 1984 and before 1 July 2004,

- any cargo ship of 500 gross tonnage or above built on or after 1 September 1984
and before 1 July 2004, and

- any cargo ship of less than 500 gross tonnage built on or after 1 February 1992
and before 1 July 2004.

5 In addition, at the same session, the Committee agreed that the standard document of
compliance format set out in circular MSC/Circ.1027 should be used when renewing documents
of ships subject to SOLAS regulation 11-2/54 applicable before 1 July 2002, and that in such
cases the references to regulations I11-2/19 and 11-2/19.4 appearing in the standard format should
be replaced by references to regulations I11-2/54 and 11-2/54.3 respectively.
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6 The Maritime Safety Committee, [at its eighty-... session (date)], in view of the
amendments to table 19.3 in SOLAS chapter II-2, adopted by resolution MSC.XX(XX),
considered and approved again a revised standard format for the document of compliance
required by regulation I1-2/19.4 of the SOLAS Convention, as amended.

7 The revised standard format of the document of compliance recommended for use and
acceptance by Member Governments and Contracting Governments to the SOLAS Convention is
annexed hereto.

8 Member Governments are invited to draw this circular to the attention of authorities
responsible for issuing and renewing documents of compliance, bodies acting on behalf of these
governments, and shipowners, ship operators and masters, with a view to harmonizing the
practices of the various administrations.

9 Member Governments are also invited to draw this circular to the attention of authorities
tasked by the port State with carrying out inspections of ships, and to recommend them to take

the above into account when discharging their responsibilities.

10 This circular supersedes MSC/Circ.1027 and MSC/Circ.1148.
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ANNEX

STANDARD FORMAT OF THE DOCUMENT OF COMPLIANCE

Special Requirements for Ships carrying Dangerous Goods

Issued in pursuance of the requirement of regulation 11-2/19.4
of the International Convention for Safety of Life at Sea, 1974,
as amended, under the authority of

the Government of

Name of ship:

Distinctive number or letters:

Port of registry:

Ship type:

IMO Number (if applicable):

THIS IS TO CERTIFY:

1 that the construction and equipment of the above mentioned ship was found to comply
with the provisions of regulation 1I-2/19 of the International Convention for the Safety of Life at
Sea, 1974, as amended; and

2 that the ship is suitable for the carriage of those classes of dangerous goods as specified in
the appendix hereto, subject to any provisions in the International Maritime Dangerous Goods
(IMDG) Code and the Code of Safe Practice for Solid Bulk Cargoes (BC) Code for individual
substances, materials or articles also being complied with.

This document is valid until

Issued at

(Signature of authorized official issuing the certificate)

NOTE: There are no special requirements in the above-mentioned regulation 11-2/19 for the
carriage of dangerous goods of classes 6.2 and 7, and for the carriage of dangerous goods in
limited quantities, as required in chapter 3.4 of the IMDG Code.
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APPENDIX
SPACES TO BE INDICATED IN THE PLANS WITH NUMBERS
CORRESPONDING WITH THE TABLE BELOW

| |

| |

| [

| |

| |

\ /
! !
UNDER-DECK SPACES

I |

I |

I |

I |

I |

!< >
ON DECK SPACES
Hold
Class NEE

1.1to 1.6 “P” indicates
1.4S PACKAGED GOODS
2.1 PERMITTED.
2.2
2.3 flammable
2.3 non-flammable “A” indicates
3 FP <23°C PACKAGED AND
3 23°C < FP <60°C BULK GOODS
4.1 ALLOWED.
4.2
4.3 liquids FP <23°C
4.3 liquids  23°C<FP <60°C “X” indicates NOT
4.3 liquids 60°C < FP ALLOWED.
4.3 solid
5.1
5.2
6.1 liquids  FP <23°C
6.1 liquids 23°C < FP <60°C
6.1 liquids 60°C < FP
6.1 solid
8 liquids FP <23°C
8 liquids 23°C <FP <60°C
8 liquids 60°C < FP
8 solid
9

Remarks related to the information in the table above as applicable:

NOTE: Cargoes in bulk may be listed individually by name and class
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REVISED GUIDELINES FOR THE APPROVAL OF EQUIVALENT WATER-BASED
FIRE-EXTINGUISHING SYSTEMS FOR MACHINERY SPACES
AND CARGO PUMP-ROOMS

1 The Maritime Safety Committee, at its sixty-fourth session (5 to 9 December 1994),
recognizing the urgent necessity of providing guidelines for alternative arrangements for halon
fire-extinguishing systems, approved Guidelines for the approval of equivalent water-based
fire-extinguishing systems as referred to in SOLAS 74 for machinery spaces and cargo pump-rooms
(MSC/Circ.668).

2 The Committee, at its sixty-sixth session (28 May to 6 June 1996), having considered a
proposal by the fortieth session of the Sub-Committee on Fire Protection to revise the interim test
method for equivalent water-based fire-extinguishing systems, contained in MSC/Circ.668, approved
a revised test method for equivalent water-based fire-extinguishing systems for category A
machinery spaces and cargo pump-rooms contained in MSC/Circ.668 (MSC/Circ.728).

3 The Sub-Committee on Fire Protection, at its forty-ninth session (24 to 28 January 2005),
reviewed the Guidelines for the approval of equivalent water-based fire-extinguishing systems as
referred to in SOLAS 74 for machinery spaces and cargo pump-rooms (annex to MSC/Circ.668, as
amended by MSC/Circ.728) and made amendments to the test method for equivalent water-based
fire-extinguishing systems for machinery spaces of category A and cargo pump-rooms, taking into
account the latest technological progress made in this area.

4 The Committee, at its eightieth session (11 to 20 May 2005), after having considered the
above proposal by the forty-ninth session of the Sub-Committee on Fire Protection, approved
Revised Guidelines for the approval of equivalent water-based fire-extinguishing systems for
machinery spaces and cargo pump-rooms, as set out in the annex.

5 Member Governments are invited to apply the annexed Guidelines when approving
equivalent water-based fire-extinguishing systems for machinery spaces and pump-rooms and bring
them to the attention of ship designers, ship owners, equipment manufacturers, test laboratories and
other parties concerned.

6 Test approvals already conducted in accordance with guidelines contained in MSC/Circ.668,
as amended by MSC/Circ.728, should remain valid until 5 years after the date of this circular.
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ANNEX

REVISED GUIDELINES FOR THE APPROVAL OF EQUIVALENT
WATER-BASED FIRE-EXTINGUISHING SYSTEMS
FOR MACHINERY SPACES AND
CARGO PUMP-ROOMS

General

1 Water-based fire-extinguishing systems for use in machinery spaces of category A and cargo
pump-rooms equivalent to fire-extinguishing systems required by SOLAS regulation 1I-2/10 and
chapter 5 of the FSS Code should prove that they have the same reliability which has been identified
as significant for the performance of fixed pressure water-spraying systems approved under the
requirements of SOLAS regulation [I-2/10 and chapter 5 of the FSS Code. In addition, the system
should be shown by test to have the capability of extinguishing a variety of fires that can occur in a
ship's engine-room.

Definitions

2 Antifreeze system is a wet pipe system containing an antifreeze solution and connected to a
water supply. The antifreeze solution is discharged, followed by water, immediately upon operation
of nozzles.

3 Bilge area is the space between the solid engine-room floor plates and the bottom of the
engine-room.

4 Deluge system is a system employing open nozzles attached to a piping system connected to a
water supply through a valve that is opened by the operation of a detection system installed in the
same areas as the nozzles or opened manually. When this valve opens, water flows into the piping
system and discharges from all nozzles attached thereto.

5 Dry Pipe system is a system employing nozzles attached to a piping system containing air or
nitrogen under pressure, the release of which (as from the opening of a nozzle) permits the water
pressure to open a valve known as a dry pipe valve. The water then flows into the piping system and
out of the opened nozzle.

6 Fire extinction is a reduction of the heat release from the fire and a total elimination of all
flames and glowing parts by means of direct and sufficient application of extinguishing media.

7 Preaction system is a system employing automatic nozzles attached to a piping system
containing air that mayor may not be under pressure, with a supplemental detection system installed
in the same area as the nozzles. Actuation of the detection system opens a valve that permits water
to flow into the piping system and to be discharged from any nozzles that may be open.

8 Water-based extinguishing medium 1is fresh water or seawater with or without additives
mixed to enhance fire-extinguishing capability.

9 Wet pipe system is a system employing nozzles attached to a piping system containing water

and connected to a water supply so that water discharges immediately from the nozzles upon system
activation.
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Principal requirements for the system

10 The system should be capable of manual release.

11 The system should be capable of fire extinction, and tested to the satisfaction of the
Administration in accordance with appendix B to these Guidelines.

12 The system should be available for immediate use and capable of continuously supplying
water for at least 30 min in order to prevent re-ignition or fire spread within that period of time.
Systems which operate at a reduced discharge rate after the initial extinguishing period should have a
second full fire-extinguishing capability available within a 5-minute period of initial activation.

13 The system and its components should be suitably designed to withstand ambient temperature
changes, vibration, humidity, shock, impact, clogging and corrosion normally encountered in
machinery spaces or cargo pump-rooms in ships. Components within the protected spaces should be
designed to withstand the elevated temperatures which could occur during a fire.

14 The system and its components should be designed and installed in accordance with
international standards acceptable to the Organization' and manufactured and tested to the
satisfaction of the Administration in accordance with appropriate elements of appendices A and B to
these guidelines.

15 The nozzle location, type of nozzle and nozzle characteristics should be within the limits
tested to provide fire extinction as referred to in paragraph 10.

16 The electrical components of the pressure source for the system should have a minimum
rating of IP 54. The system should be supplied by both main and emergency sources of power and
should be provided with an automatic change-over switch. The emergency power supply should be
provided from outside the protected machinery space.

17 The system should be provided with a redundant means of pumping. The capacity of the
redundant means should be sufficient to compensate for the loss of any single supply pump. The
system should be fitted with a permanent sea inlet and be capable of continuous operation using
seawater.

18 The piping system should be sized in accordance with an hydraulic calculation technique.’
19 Systems capable of supplying water at the full discharge rate for 30 min may be grouped into

separate sections within a protected space. The sectioning of the system within such spaces should
be approved by the Administration in each case.

Pending the development of international standards acceptable to the Organization, national standards as prescribed
by the Administration should be applied.

Where the Hazen-Williams Method is used, the following values of the friction factor "C" for different pipe types
which may be considered should apply:

Pipe type C
Black or galvanized mild steel 100
Copper and copper alloys 150
Stainless steel 150
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20 In all cases the capacity and design of the system should be based on the complete protection
of the space demanding the greatest volume of water.

21 The system operation controls should be available at easily accessible positions outside the

spaces to be protected and should not be liable to be cut off by a fire in the protected spaces.

22 Pressure source components of the system should be located outside the protected spaces.
23 A means for testing the operation of the system for assuring the required pressure and flow
should be provided.

24 Activation of any water distribution valve should give a visual and audible alarm in the

protected space and at a continuously manned central control station. An alarm in the central control
station should indicate the specific valve activated.

25 Operating instructions for the system should be displayed at each operating position. The
operating instructions should be in the official language of the flag State. If the language is neither
English nor French, a translation into one of these languages should be included.

26 Spare parts and operating and maintenance instructions for the system should be provided, as
recommended by the manufacturer.

27 Additives should not be used for the protection of normally occupied spaces unless they have

been approved for fire protection service by an independent authority. The approval should consider
possible adverse health effects to exposed personnel, including inhalation toxicity.
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APPENDIX A

COMPONENT MANUFACTURING STANDARDS OF EQUIVALENT
WATER-BASED FIRE-EXTINGUISHING SYSTEMS

TABLE OF CONTENTS
Introduction
1 Definitions
2 Product consistency
3 Water-mist nozzle requirements
3.1 Dimensions

3.2 Nominal release temperatures
33 Operating temperatures

34 Water flow and distribution
3.5 Function

3.6 Strength of body

3.7 Strength of release element
3.8  Leak resistance and hydrostatic strength
3.9 Heat exposure

3.10  Thermal shock

3.11  Corrosion

3.12  Integrity of nozzle coatings
3.13  Water hammer

3.14  Dynamic heating

3.15 Resistance to heat

3.16  Resistance to vibration
3.17 Impact test

3.18 Lateral discharge

3.19 30-day leakage resistance
3.20  Vacuum resistance

3.21 Water shield

3.22  Clogging

4 Methods of test

4.1 General

4.2 Visual examination

4.3  Body strength test

4.4  Leak resistance and hydrostatic strength tests

4.5  Functional test

4.6  Heat responsive element operating characteristics

4.6.1 Operating temperature test
4.6.2 Dynamic heating test

I\CIRC\MSC\1165.doc



MSC/Circ.1165
ANNEX
Page 5

TABLE OF CONTENTS (continued)

4.7  Heat exposure test

4.8  Thermal shock test for glass bulb nozzles

4.9 Strength test for release elements

4.10 Water flow test

4.11 Corrosion tests
4.11.1 Stress corrosion tests for brass nozzle parts
4.11.2 Stress corrosion cracking of stainless steel nozzle parts
4.11.3 Sulphur dioxide corrosion test
4.11.4 Salt spray corrosion test
4.11.5 Moist air exposure test

4.12  Nozzle coating tests

4.13  Heat-resistance test

4.14 Water-hammer test

4.15 Vibration test

4.16 Impact test

4.17 Lateral discharge test

4.18 30-day leakage test

4.19 Vacuum test

4.20 Clogging test

5 Water-mist nozzle markings
5.1 General
5.2 Nozzle housing

I\CIRC\MSC\1165.doc



MSC/Circ.1165
ANNEX
Page 6

Figure number

Table number

LIST OF FIGURES

Description

RTI and C limits for standard orientation
Impact test apparatus

Clogging test apparatus

LIST OF TABLES

Description

Nominal release temperature

Plunge oven test conditions

Plunge oven test conditions for conductivity determinations
Test temperatures for coated and uncoated nozzles

Contaminant for contaminated water cycling test

Figures given in square brackets refer to ISO Standard 6182/1.

I\CIRC\MSC\1165.doc



MSC/Circ.1165
ANNEX
Page 7

INTRODUCTION

This document is intended to address minimum fire protection performance, construction, and
marking requirements, excluding fire performance, for water-mist nozzles.

Numbers in brackets following a section or sub-section heading refer to the appropriate section or
paragraph in the Standard for Automatic sprinkler systems - Part 1: Requirements and methods of
test for sprinklers, ISO 6182-1.

The requirements for automatically operating nozzles which involve release mechanism need not be
met by nozzles of manually operating systems.

1 DEFINITIONS

1.1 Conductivity factor is a measure of the conductance between the nozzle's heat responsive
element and the fitting expressed in units of (m/s)*”.

1.2 Rated working pressure is the maximum service pressure at which a hydraulic device is
intended to operate.

1.3 Response time index (RTI) is a measure of nozzle sensitivity expressed as RTI = tu”, where t
is the time constant of the heat responsive element in units of seconds, and u is the gas velocity
expressed in metres per second. RTI can be used in combination with the conductivity factor (C) to
predict the response of a nozzle in fire environments, defined in terms of gas temperature and
velocity versus time. RTI has units of (m.s) *°.

1.4  Standard orientation. In the case of nozzles with symmetrical heat responsive elements
supported by frame arms, standard orientation is with the air flow perpendicular to both the axis of
the nozzle's inlet and the plane of the frame arms. In the case of non-symmetrical heat responsive
elements, standard orientation is with the air flow perpendicular to both the inlet axis and the plane
of the frame arms which produces the shortest response time.

1.5 Worst case orientation is the orientation which produces the longest response time with the
axis of the nozzle inlet perpendicular to the air flow.

2 PRODUCT CONSISTENCY
2.1  Itshould be the responsibility of the manufacturer to implement a quality control programme
to ensure that production continuously meets the requirements in the same manner as the originally

tested samples.

2.2 The load on the heat responsive element in automatic nozzles should be set and secured by
the manufacturer in such a manner so as to prevent field adjustment or replacement.

I\CIRC\MSC\1165.doc



MSC/Circ.1165

ANNEX

Page 8

3 WATER-MIST NOZZLE REQUIREMENTS

3.1 Dimensions

Nozzles should be provided with a nominal 6 mm (1/4 in.) or larger nominal inlet thread or
equivalent. The dimensions of all threaded connections should conform to International Standards
where applied. National Standards may be used if International Standards are not applicable.

3.2 Nominal release temperatures (6.2)

3.2.1 The nominal release temperatures of automatic glass bulb nozzles should be as indicated
in table 1.

3.2.2 The nominal release temperatures of fusible automatic element nozzles should be specified in
advance by the manufacturer and verified in accordance with 3.3. Nominal release temperatures
should be within the ranges specified in table 1.

Table 1 — Nominal release temperature

Values in degrees Celsius

GLASS BULB NOZZLES FUSIBLE ELEMENT NOZZLES

Nominal release temp. | Liquid colour code | Nominal release temp. | Frame colour code *

57 orange 57t0 77 uncoloured

68 red 80 to 107 white

79 yellow 121 to 149 blue
93-100 green 163 to 191 red
121-141 blue 204 to 246 green
163-182 mauve 260 to 343 orange
204-343 black

* . .
Not required for decorative nozzles

33 Operating temperatures (see 4.6.1) [6.3]

Automatic nozzles should open within a temperature range of

X £0.035X +0.62°C

where X is the nominal release temperature.
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3.4  Water flow and distribution

3.4.1 Flow constant (see 4.10) [6.4.1]

3.4.1.1 The flow constant K for nozzles is given in the following formula:
K = Q/P%

where:

P is the pressure in bars; and
Q is the flow rate in litres per min.

3.4.1.2 The value of the flow constant K published in the Manufacturer’s Design and Installation
Instructions should be verified using the test method 0of4.10. The average flow constant K should be
verified within + 5% of the manufacturer’s value.

35 Function (see 4.5) [6.5]

3.5.1 When tested in accordance with 4.5, the nozzle should open and, within 5 s after the release
of the heat responsive element, should operate satisfactorily by complying with the requirements
of4.10. Any lodgement of released parts should be cleared within 60 s of release for standard
response heat responsive elements and within 10 s of release for fast and special response heat
responsive elements or the nozzle should then comply with the requirement of 4.11.

3.5.2 The nozzle discharge components should not sustain significant damage as a result of the
functional test specified in 4.5.6 and should have the same flow constant range and water droplet size
and velocity within 5 per cent of values as previously determined per 3.4.1 and 3.4.3.

3.6 Strength of body (see 4.3) [6.6]
The nozzle body should not show permanent elongation of more than 0.2% between the load-bearing

points, after being subjected to twice the average service load, as determined using the method
of 4.3.1.

3.7 Strength of release element [6.7]

3.7.1 Glass bulbs (see 4.9.1)

The lower tolerance limit for bulb strength should be greater than two times the upper tolerance limit
for the bulb design load based on calculations with a degree of confidence of 0.99 for 99 per cent of
the samples as determined in 4.9.1. Calculations will be based on the Normal or Gaussian
Distribution except where another distribution can be shown to be more applicable due to
manufacturing or design factors.

3.7.2 Fusible elements (see 4.9.2)

Fusible heat-responsive elements in the ordinary temperature range should be designed to:
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A sustain a load of 15 times its design load corresponding to the maximum service load
measured in 4.3.1 for a period of 100 hours in accordance with 4.9.2.1; or
2 demonstrate the ability to sustain the design load when tested in accordance

with 4.9.2.2.
3.8 Leak resistance and hydrostatic strength (see 4.4) [6.8]
3.8.1 A nozzle should not show any sign of leakage when tested by the method specified in 4.4.1.

3.8.2 A nozzle should not rupture, operate or release any parts when tested by the method specified
in4.4.2.

3.9 Heat exposure [6.9]
3.9.1 Glass bulb nozzles (see 4.7.1)

There should be no damage to the glass bulb element when the nozzle is tested by the method
specified in 4.7.1.

3.9.2 All uncoated nozzles (see 4.7.2)

Nozzles should withstand exposure to increased ambient temperature without evidence of weakness
or failure, when tested by the method specified in 4.7.2.

3.9.3 Coated nozzles (see 4.7.3)

In addition to meeting the requirement of 4.7.2 in an uncoated version, coated nozzles should
withstand exposure to ambient temperatures without evidence of weakness or failure of the coating,
when tested by the method specified in 4.7.3.

3.10 Thermal shock (see 4.8) [6.10]

Glass bulb nozzles should not be damaged when tested by the method specified in 4.8. Proper
operation is not considered as damage.

3.11 Corrosion [6.11]
3.11.1 Stress corrosion (see 4.12.1 and 4.12.2)

When tested in accordance with 4.12.1, all brass nozzles should show no fractures which could affect
their ability to function as intended and satisfy other requirements.

When tested in accordance with 4.12.2, stainless steel parts of water-mist nozzles should show no

fractures or breakage which could affect their ability to function as intended and satisfy other
requirements.
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3.11.2 Sulphur dioxide corrosion (see 4.12.3)

Nozzles should be sufficiently resistant to sulphur dioxide saturated with water vapour when
conditioned in accordance with 4.12.2. Following exposure, five nozzles should operate, when
functionally tested at their minimum flowing pressure (see 3.5.1 and 3.5.2). The remaining five
samples should meet the dynamic heating requirements of 3.14.2.

3.11.3 Salt spray corrosion (see 4.12.4)

Coated and uncoated nozzles should be resistant to salt spray when conditioned in accordance
with 4.12.4. Following exposure, the samples should meet the dynamic heating requirements
of 3.14.2.

3.11.4 Moist air exposure (see 4.12.5)

Nozzles should be sufficiently resistant to moist air exposure and should satisfy the requirements
of 3.14.2 after being tested in accordance with 4.12.5.

3.12 Integrity of nozzle coatings [6.12]

3.12.1 Evaporation of wax and bitumen used for atmospheric protection of nozzles
(see 4.13.1)

Waxes and bitumens used for coating nozzles should not contain volatile matter in sufficient
quantities to cause shrinkage, hardening, cracking or flaking of the applied coating. The loss in mass
should not exceed 5% of that of the original sample when tested by the method in 4.13.1.

3.12.2 Resistance to low temperatures (see 4.13.2)

All coatings used for nozzles should not crack or flake when subjected to low temperatures by the
method in 4.13.2.

3.12.3 Resistance to high temperature (see 3.9.3)
Coated nozzles should meet the requirements of 3.9.3.
3.13 Water hammer (see 4.15) [6.13]

Nozzles should not leak when subjected to pressure surges from 4 bar to four times the rated pressure
for operating pressures up to 100 bars and two times the rated pressure for pressures greater than 100
bar. They should show no signs of mechanical damage when tested in accordance with 4.15 and
should operate within the parameters of 3.5.1 at the minimum design pressure.

3.14 Dynamic heating (see 4.6.2) [6.14]

3.14.1 Automatic nozzles intended for installation in other than accommodation spaces and
residential areas should comply with the requirements for RTI and C limits shown in figure 1.
Automatic nozzles intended for installation in accommodation spaces or residential areas should
comply with fast response requirements for RTI and C limits shown in figure 1. Maximum and
minimum RTI values for all data points calculated using C for the fast and standard response nozzles
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should fall within the appropriate category shown in figure 1. Special response nozzles should have
an average RTI value, calculated using C, between 50 and 80 with no value less than 40 or more
than 100. When tested at an angular offset to the worst case orientation as described in section 4.6.2,
the RTI should not exceed 600 (m.s)*> or 250% of the value of RTI in the standard orientation,
whichever is less. The angular offset should be 15° for standard response, 20° for special response
and 25° for fast response.

3.14.2 After exposure to the corrosion test described in sections 3.11.2, 3.11.3 and 3.11.4, nozzles
should be tested in the standard orientation as described in section 4.6.2.1 to determine the post
exposure RTI. All post exposure RTI values should not exceed the limits shown in figure 1 for the
appropriate category. In addition, the average RTI value should not exceed 130% of the
pre-exposure average value. All post exposure RTI values should be calculated as in section 4.6.2.3
using the pre-exposure conductivity factor (C).

3.15 Resistance to heat (see 4.14) [6.15]

Open nozzles should be sufficiently resistant to high temperatures when tested in accordance
with 4.14. After exposure, the nozzle should not show:

1 visual breakage or deformation;
2 a change in flow constant K of more than 5 per cent; and
3 no changes in the discharge characteristics of the Water Distribution Test (see 3.4.2)

exceeding 5 per cent.
3.16 Resistance to vibration (see 4.16) [6.16]
Nozzles should be able to withstand the effects of vibration without deterioration of their
performance characteristics, when tested in accordance with 4.16. After the vibration test of 4.16,
nozzles should show no visible deterioration and should meet the requirements of 3.5 and 3.8.
3.17 Impact test (see 4.17) [6.17]
Nozzles should have adequate strength to withstand impacts associated with handling, transport and

installation without deterioration of their performance or reliability. Resistance to impact should be
determined in accordance with 4.1.

3.18 Lateral discharge (see 4.18) [6.19]

Nozzles should not prevent the operation of adjacent automatic nozzles when tested in accordance
with 4.21.

3.19 30 day leakage resistance (see 4.19) [6.20]

Nozzles should not leak, sustain distortion or other mechanical damage when subjected to twice the

rated pressure for 30 days. Following exposure, the nozzles should satisfy the test requirements
of 4.22.
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3.20 Vacuum resistance (see 4.23) [6.21]

Nozzles should not exhibit distortion, mechanical damage or leakage after being subjected to the test
in 4.23.

3.21 Water shield [6.22 and 6.23]
3.21.1 General

An automatic nozzle intended for use at intermediate levels or beneath open grating should be
provided with a water shield which complies with 3.21.2 and 3.21.3.

3.21.2 Angle of protection (see 4.21.1)

Water shields should provide an "angle of protection" of 45° or less for the heat responsive element
against direct impingement of run-off water from the shield caused by discharge from nozzles at
higher elevations. Compliance with this requirement should be determined in accordance
with 4.21.1.

3.21.3 Rotation (see 4.21.2)

Rotation of the water shield should not alter the nozzle service load when evaluated in accordance
with 4.21.2.

3.22 Clogging (see 4.21) [6.28.3]
A water-mist nozzle should show no evidence of clogging during 30 minutes of continuous flow at
rated working pressure using water, which has been contaminated in accordance with 4.21.3.
Following the 30 minutes of flow, the water flow at rated pressure of the nozzle and strainer or filter
should be within + 10 per cent of the value obtained prior to conducting the clogging test.
4 METHODS OF TEST [7]
4.1 General

The following tests should be conducted for each type of nozzle. Before testing, precise
drawings of parts and the assembly should be submitted together with the appropriate specifications
(using SI units). Tests should be carried out at an ambient temperature of (20,£5)°C, unless other
temperatures are indicated.

4.2 Visual examination [7.2]

Before testing, nozzles should be examined visually with respect to the following points:

A marking;
2 conformity of the nozzles with the manufacturer's drawings and specification; and
3 obvious defects.
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4.3 Body strength test [7.3]

4.3.1 The design load should be measured on ten automatic nozzles by securely installing each
nozzle, at room temperature, in a tensile/compression test machine and applying a force equivalent to
the application of the rated working pressure.

4.3.2 An indicator capable of reading deflection to an accuracy of 0.01 mm should be used to
measure any change in length of the nozzle between its load bearing points. Movement of the nozzle
shank thread in the threaded bushing of the test machine should be avoided or taken into account.

4.3.3 The hydraulic pressure and load is then released and the heat responsive element is then
removed by a suitable method. When the nozzle is at room temperature, a second measurement is to
be made using the indicator.

4.3.4 An increasing mechanical load to the nozzle is then applied at a rate not
exceeding 500 N/minute, until the indicator reading at the load bearing point initially measured
returns to the initial value achieved under hydrostatic load. The mechanical load necessary to
achieve this should be recorded as the service load. Calculate the average service load.

4.3.5 The applied load is then progressively increased at a rate not exceeding 500 N/minute on
each of the five specimens until twice the average service load has been applied. Maintain this
load for 15+ 5s.

4.3.6 The load is then removed and any permanent elongation as defined in 3.6 is recorded.
4.4 Leak resistance and hydrostatic strength tests (see 3.8) [7.4]

4.4.1 Twenty nozzles should be subjected to a water pressure of twice their rated working pressure,
but not less than 34.5 bar. The pressure is increased from 0 bar to the test pressure, maintained at
twice rated working pressure for a period of 3 min and then decreased to 0 bar. After the pressure
has returned to O bar, it is increased to the minimum operating pressure specified by the
manufacturer in not more than 5 s. This pressure is to be maintained for 15 s and then increased to
rated working pressure and maintained for 15 s.

4.4.2 Following the test of 4.4.1, the twenty nozzles should be subjected to an internal hydrostatic
pressure of four times the rated working pressure. The pressure is increased from 0 bar to four times
the rated working pressure and held there for a period of 1 minute. The nozzle under test should not
rupture, operate or release any of its operating parts during the pressure increase nor while being
maintained at four times the rated working pressure for 1 minute.

4.5 Functional test (see 3.5) [7.5]

4.5.1 Nozzles having nominal release temperatures less than 78°C, should be heated to
activation in an oven. While being heated, they should be subjected to each of the water
pressures specified in 4.5.3 applied to their inlet. The temperature of the oven should be increased
to 400 £+ 20°C in 3 min measured in close proximity to the nozzle. Nozzles having nominal release
temperatures exceeding 78°C should be heated using a suitable heat source. Heating should continue
until the nozzle has activated.
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4.5.2 Eightnozzles should be tested in each normal mounting position and at pressures equivalent
to the minimum operating pressure, the rated working pressure and at the average operating pressure.
The flowing pressure should be at least 75% of the initial operating pressure.

4.5.3 If lodgement occurs in the release mechanism at any operating pressure and mounting
position, 24 more nozzles should be tested in that mounting position and at that pressure. The total
number of nozzles for which lodgement occurs should not exceed 1 in the 32 tested at that pressure
and mounting position.

4.5.4 Lodgement is considered to have occurred when one or more of the released parts lodge in
the discharge assembly in such a way as to cause the water distribution to be altered after the period
of time specified in 3.5.1.

4.5.5 In order to check the strength of the deflector/orifice assembly, three nozzles should be
submitted to the functional test in each normal mounting position at 125 per cent of the rated
working pressure. The water should be allowed to flow at 125 per cent of the rated working pressure
for a period of 15 min.

4.6  Heat responsive element operating characteristics
4.6.1 Operating temperature test (see 3.3) [7.6]

4.6.1.1 Ten nozzles should be heated from room temperature to 20 to 22°C below their nominal
release temperature. The rate of increase of temperature should not exceed 20°C/min and the
temperature should be maintained for 10 min. The temperature should then be increased at a rate
between 0.4°C/min to 0.7°C/min until the nozzle operates.

4.6.1.2 The nominal operating temperature should be ascertained with equipment having an accuracy
of £0.35% of the nominal temperature rating or +£0.25°C, whichever is greater.

4.6.1.3 The test should be conducted in a water bath for nozzles or separate glass bulbs having
nominal release temperatures less than or equal to 80°C. A suitable oil should be used for
higher-rated release elements. The liquid bath should be constructed in such a way that the
temperature deviation within the test zone does not exceed 0.5%, or 0.5°C, whichever is greater.

4.6.2 Dynamic heating test (see 3.4)
4.6.2.1 Plunge test

4.6.2.1.1 Tests should be conducted to determine the standard and worst case orientations as
defined in 1.4 and 1.5. Ten additional plunge tests should be performed at both of the identified
orientations. The worst case orientation should be as defined in 3.14.1. The RTI is calculated as
described in 4.6.2.3 and 4.6.2.4 for each orientation, respectively. The plunge tests are to be
conducted using a brass nozzle mount designed such that the mount or water temperature rise does
not exceed 2°C for the duration of an individual plunge test up to a response time of 55 s. (The
temperature should be measured by a thermocouple heatsinked and embedded in the mount not more
than 8 mm radially outward from the root diameter of the internal thread or by a thermocouple
located in the water at the centre of the nozzle inlet.) If the response time is greater than 55 s, then
the mount or water temperature in degrees Celsius should not increase more than 0.036 times the
response time in seconds for the duration of an individual plunge test.
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4.6.2.1.2 The nozzle under test should have 1 to 1.5 wraps of PTFE sealant tape applied to the
nozzle threads. It should be screwed into a mount to a torque of 15 £3 Nm. Each nozzle is to be
mounted on a tunnel test section cover and maintained in a conditioning chamber to allow the nozzle
and cover to reach ambient temperature for a period of not less than 30 min.

4.6.2.1.3 At least 25 ml of water, conditioned to ambient temperature, should be introduced into
the nozzle inlet prior to testing. A timer accurate to +0.01 s with suitable measuring devices to sense
the time between when the nozzle is plunged into the tunnel and the time it operates should be
utilized to obtain the response time.

4.6.2.1.4 A tunnel should be utilized with air flow and temperature conditions' at the test section
(nozzle location) selected from the appropriate range of conditions shown in table 2. To minimize
radiation exchange between the sensing element and the boundaries confining the flow, the test
section of t%le apparatus should be designed to limit radiation effects to within + 3% of calculated
RTI values”.

4.6.2.1.5 The range of permissible tunnel operating conditions is shown in table 2. The selected
operating condition should be maintained for the duration of the test with the tolerances as specified
by footnotes 4 and 5 in table 2.

4.6.2.2 Determination of conductivity factor (C) [7.6.2.2]

The conductivity factor (C) should be determined using the prolonged plunge test (see 4.6.2.2.1) or
the prolonged exposure ramp test (see 4.6.2.2.2).

4.6.2.2.1 Prolonged plunge test [7.6.2.2.1]

1 the prolonged plunge test is an iterative process to determine C and may require up to
twenty nozzle samples. A new nozzle sample must be used for each test in this
section even if the sample does not operate during the prolonged plunge test;

2 the nozzle under test should have 1 to 1.5 wraps of PTFE sealant tape applied to the
nozzle threads. It should be screwed into a mount to a torque of 15 + 3 Nm. Each
nozzle is to be mounted on a tunnel test section cover and maintained in a
conditioning chamber to allow the nozzle and cover to reach ambient temperature for
a period of not less than 30 min. At least 25 ml of water, conditioned to ambient
temperature, should be introduced into the nozzle inlet prior to testing;

3 a timer accurate to = 0.01 s with suitable measuring devices to sense the time
between when the nozzle is plunged into the tunnel and the time it operates should be
utilized to obtain the response time;

4 the mount temperature should be maintained at 20 + 0.5°C for the duration of each
test. The air velocity in the tunnel test section at the nozzle location should be
maintained with = 2% of the selected velocity. Air temperature should be selected
and maintained during the test as specified in table 3;

Tunnel conditions should be selected to limit maximum anticipated equipment error to 3%.
A suggested method for determining radiation effects is by conducting comparative plunge tests on a blackened
(high emissivity) metallic test specimen and a polished (low emissivity) metallic test specimen.
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5 the range of permissible tunnel operating conditions is shown in table 3. The
selected operating condition should be maintained for the duration of the test with the
tolerances as specified in table 3; and

.6 to determine C, the nozzle is immersed in the test stream at various air velocities for a
maximum of 15 min.! Velocities are chosen such that actuation is bracketed between
two successive test velocities. That is, two velocities must be established such that at
the lower velocity (u;) actuation does not occur in the 15 min test interval. At the
next higher velocity (u), actuation must occur within the 15 min time limit. If the
nozzle does not operate at the highest velocity, select an air temperature from table 3
for the next higher temperature rating.

Table 2 — Plunge oven test conditions

Air temperature ranges* Velocity ranges“
Normal Standard Special Fast Standard Special Fast
Temperature, | Response, | Response, | Response, | Response, Response, Response
°C °C °C m/s m/s m/s Nozzle, m/s
57t0 77 191t0203 | 129to 141 | 129t0o 141 [ 2.4t02.6 241t02.6 1.65 to 1.85
79 to 107 282t0300 | 191t0203 | 191t0203 | 2.4t02.6 24102.6 1.65 to 1.85
121 to 149 382t0432 | 282t0300 | 282t0300 | 2.4t02.6 241t02.6 1.65 to 1.85
163 to 191 382t0432 | 382t0432 | 382t0432 | 3.4t03.6 241t02.6 1.65 to 1.85

The selected air temperature should be known and maintained constant within the test section throughout the test to
an accuracy of +1°C for the air temperature range of 129 to 141°C within the test section and within +2°C for all

other air temperatures.

*ok

The selected air velocity should be known and maintained constant throughout the test to an accuracy of +0.03 m/s

for velocities of 1.65 to 1.85 and 2.4 to 2.6 m/s and +£0.04 m/s for velocities of 3.4 to 3.6 m/s.

Table 3 — Plunge oven test conditions for conductivity determination

Nominal nozzle Maximum variation of air
temperature, Oven temperature, temperature during test,

°C °C °C

57 85 to 91 +1.0

58 to 77 124 to 130 +1.5

78 to 107 193 to 201 +3.0

121 to 149 287 to 295 +4.5

163 to 191 402 to 412 +6.0

1

RTI value.
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where:

Test velocity selection should ensure that:

(Uy/Up)™® <1.1

The test value of C is the average of the values calculated at the two velocities using the
following equation:

C=(aTy aTea - l)uo'5

AT,
ATea

u

Actual gas (air) temperature minus the mount temperature (Tm) in °C.
Mean liquid bath operating temperature minus the mount temperature (Tm) in °C.

Actual air velocity in the test section in m/s.

The nozzle C value is determined by repeating the bracketing procedure three times and
calculating the numerical average of the three C values. This nozzle C value is used to calculate all
standard orientation RTI values for determining compliance with 3.14.1.

4.6.2.2.2 Prolonged exposure ramp test [7.6.2.2.2]

1

the prolonged exposure ramp test for the determination of the parameter C should be
carried out in the test section of a wind tunnel and with the requirements for the
temperature in the nozzle mount as described for the dynamic heating test.
A preconditioning of the nozzle is not necessary;

ten samples should be tested of each nozzle type, all nozzles positioned in standard
orientation. The nozzle should be plunged into an air stream of a constant velocity
of 1 m/s = 10% and an air temperature at the nominal temperature of the nozzle at the
beginning of the test; and

the air temperature should then be increased at a rate of 1 £ 0.25°C/min until the
nozzle operates. The air temperature, velocity and mount temperature should be
controlled from the initiation of the rate of rise and should be measured and recorded
at nozzle operation. The C value is determined using the same equation as
in 4.6.2.2.1 as the average of the ten test values.

4.6.2.3 RTI value calculation [7.6.2.3]

where:

The equation used to determine the RTI value is as follows:

tr

u

0.5 0.5
RTI —t (W)’ (1+C/u")
In[1-AT, (1+C/(u) *)/AT,]

Response time of nozzles in seconds

Actual air velocity in the test section of the tunnel in m/s from table 2
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AT, Mean liquid bath operating temperature of the nozzle minus the ambient
temperature in °C
AT, Actual air temperature in the test section minus the ambient temperature in °C
C Conductivity factor as determined in 4.6.2.2
4.6.2.4 Determination of worst case orientation RTI

The equation used to determine the RTI for the worst case orientation is as follows:

RTI = —lrwe () [(1+ C(RTI,, / RTI) /(u)"")]
" In{l-AT, [1+C(RTI, |RTI)/(u) **)]/AT,}

where:
T we Response time of the nozzles in seconds for the worst case orientation

All variables are known at this time per the equation in paragraph 4.6.2.3 except RTIy.
(Response Time Index for the worst case orientation) which can be solved iteratively per the above
equation.

In the case of fast response nozzles, if a solution for the worse case orientation RTI is
unattainable, plunge testing in the worst case orientation should be repeated using the plunge test
conditions under Special Response shown in table 2.

4.7 Heat exposure test [7.7]
4.7.1 Glass bulb nozzles (see 3.9.1):

A glass bulb nozzles having nominal release temperatures less than or equal to 80°C
should be heated in a water bath from a temperature of (20 + 5)°C to (20 £ 2) °C
below their nominal release temperature. The rate of increase of temperature should
not exceed 20°C/min. High temperature oil, such as silicone oil should be used for
higher temperature rated release elements; and

2 this temperature should then be increased at a rate of 1°C/min to the temperature at
which the gas bubble dissolves, or to a temperature 5°C lower than the nominal
operating temperature, whichever is lower. Remove the nozzle from the liquid bath
and allow it to cool in air until the gas bubble has formed again. During the cooling
period, the pointed end of the glass bulb (seal end) should be pointing downwards.
This test should be performed four times on each of four nozzles.

4.7.2 All uncoated nozzles (see 3.9.2) [7.7.2]

Twelve uncoated nozzles should be exposed for a period of 90 days to a high ambient temperature
that is 11°C below the nominal rating or at the temperature shown in table 4, whichever is lower, but
not less than 49°C. Ifthe service load is dependent on the service pressure, nozzles should be tested
under the rated working pressure. After exposure, four of the nozzles should be subjected to the tests
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specified in 4.4.1, four nozzles to the test of 4.5.1, two at the minimum operating pressure and two at
the rated working pressure, and four nozzles to the requirements of 3.3. If a nozzle fails the
applicable requirements of a test, eight additional nozzles should be tested as described above and
subjected to the test in which the failure was recorded. All eight nozzles should comply with the test
requirements.

4.7.3 Coated nozzles (see 3.9.3) [7.7.3]:

1 in addition to the exposure test of 4.7.2 in an uncoated version, twelve coated nozzles
should be exposed to the test of 4.7.2 using the temperatures shown in table 4 for
coated nozzles; and

2 the test should be conducted for 90 days. During this period, the sample should be
removed from the oven at intervals of approximately 7 days and allowed to cool
for 2 h to 4 h. During this cooling period, the sample should be examined. After
exposure, four of the nozzles should be subjected to the tests specified in 4.4.1, four
nozzles to the test of 4.5.1; two at the minimum operating pressure and two at the
rated working pressure, and four nozzles to the requirements of 3.3.

Table 4 — Test temperatures for coated and uncoated nozzles

Values in degrees Celsius

Nominal release Uncoated nozzle test temperature Coated nozzle test
Temperature temperature
57-60 49 49
61-77 52 49
78-107 79 66
108-149 121 107
150-191 149 149
192-246 191 191
247-302 246 246
303-343 302 302

4.8 Thermal shock test for glass bulb nozzles (see 3.10) [7.8]

4.8.1 Before starting the test, condition at least 24 nozzles at room temperature of 20 to 25°C for at
least 30 min.

4.8.2 The nozzle should be immersed in a bath of liquid, the temperature of which should
be 10 £+ 2°C below the nominal release temperature of the nozzles. After 5 min., the nozzles are to
be removed from the bath and immersed immediately in another bath of liquid, with the bulb seal
downwards, at a temperature of 10 & 2°C. Then test the nozzles in accordance with 4.5.1.

4.9 Strength test for release elements [7.9]
4.9.1 Glass bulbs (see 3.7.1) [7.9.1]

4.9.1.1 At least 15 sample bulbs in the lowest temperature rating of each bulb type should be
positioned individually in a text fixture using the sprinkler seating parts. Each bulb should then be
subjected to a uniformly increasing force at a rate not exceeding 250 N/s in the test machine until the
bulb fails.
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4.9.1.2 Each test should be conducted with the bulb mounted in new seating parts. The mounting
device may be reinforced externally to prevent its collapse, but in a manner which does not interfere
with bulb failure.

4.9.1.3 Record the failure load for each bulb. Calculate the lower tolerance limit (TLI) for bulb
strength. Using the values of service load recorded in 4.3.1, calculate the upper tolerance limit (TL2)
for the bulb design load. Verify compliance with 3.7.1.

4.9.2 Fusible elements (see 3.7.2)
4.10 Water flow test (see 3.4.1) [7.10]

The nozzle and a pressure gauge should be mounted on a supply pipe. The water flow should be
measured at pressures ranging from the minimum operating pressure to the rated working pressure at
intervals of approximately 10% of the service pressure range on two sample nozzles. In one series of
tests, the pressure should be increased from zero to each value and, in the next series, the pressure
shall be decreased from the rated pressure to each value. The flow constant, K, should be averaged
from each series of readings, i.e., increasing pressure and decreasing pressure. During the test,
pressures should be corrected for differences in height between the gauge and the outlet orifice of
the nozzle.

4.11 Corrosion tests [7.12]
4.11.1 Stress corrosion test for brass nozzle parts (see 3.11.1)

4.11.1.1 Five nozzles should be subjected to the following aqueous ammonia test. The inlet of
each nozzle should be sealed with a nonreactive cap, e.g., plastic.

4.11.1.2 The samples are degreased and exposed for 10 days to a moist ammonia-air mixture in a
glass container of volume 0.02 + 0.01 m”.

4.11.1.3 An aqueous ammonia solution, having a density of 0.94 g/cm’, should be maintained in
the bottom of the container, approximately 40 mm below the bottom of the samples. A
volume of aqueous ammonia solution corresponding to 0.01 ml per cubic centimetre of the volume
of the container will give approximately the following atmospheric concentrations: 35%
ammonia, 5% water vapour, and 60% air. The inlet of each sample should be sealed with a
nonreactive cap, e.g., plastic.

4.11.1.4 The moist ammonia-air mixture should be maintained as closely as possible at
atmospheric pressure, with the temperature maintained at 34 + 2°C. Provision should be made for
venting the chamber via a capillary tube to avoid the build-up of pressure. Specimens should be
shielded from condensate drippage.

4.11.1.5 After exposure, rinse and dry the nozzles, and conduct a detailed examination. Ifa crack,
delamination or failure of any operating part is observed, the nozzle(s) should be subjected to a leak
resistance test at the rated pressure for 1 min and to the functional test at the minimum flowing
pressure (see 3.1.5).
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4.11.1.6 Nozzles showing cracking, delamination or failure of any non-operating part should not
show evidence of separation of permanently attached parts when subjected to flowing water at the
rated working pressure for 30 min.

4.11.2  Stress-Corrosion Cracking of Stainless Steel Nozzle Parts (see 3.11.1)

4.11.2.1 Five samples are to be degreased prior to being exposed to the magnesium chloride
solution.

4.11.2.2 Parts used in nozzles are to be placed in a 500-millilitre flask that is fitted with a
thermometer and a wet condenser approximately 760 mm long. The flask is to be filled
approximately one-half full with a 42% by weight magnesium chloride solution, placed on a
thermostatically-controlled electrically heated mantel, and maintained at a boiling temperature
of 150 + 1°C. The parts are to be unassembled, that is, not contained in a nozzle assembly. The
exposure is to last for 500 hours.

4.11.2.3 After the exposure period, the test samples are to be removed from the boiling magnesium
chloride solution and rinsed in deionised water.

4.11.2.4 The test samples are then to be examined using a microscope having a magnification
of 25X for any cracking, delamination, or other degradation as a result of the test exposure. Test
samples exhibiting degradation are to be tested as described in 4.12.5.5 or 4.12.5.6, as applicable.
Test samples not exhibiting degradation are considered acceptable without further test.

4.11.2.5 Operating parts exhibiting degradation are to be further tested as follows. Five new sets of
parts are to be assembled in nozzle frames made of materials that do not alter the corrosive effects of
the magnesium chloride solution on the stainless steel parts. These test samples are to be degreased
and subjected to the magnesium chloride solution exposure specified in paragraph 4.12.5.2.
Following the exposure, the test samples should withstand, without leakage, a hydrostatic test
pressure equal to the rated working pressure for 1 minute and then be subjected to the functional test
at the minimum operating pressure in accordance with 4.5.1.

4.11.2.6 Non-operating parts exhibiting degradation are to be further tested as follows.
Five new sets of parts are to be assembled in nozzle frames made of materials that do not alter the
corrosive effects of the magnesium chloride solution on the stainless steel parts. These test samples
are to be degreased and subjected to the magnesium chloride solution exposure specified in
paragraph 4.12.5.1. Following the exposure, the test samples should withstand a flowing pressure
equal to the rated working pressure for 30 minutes without separation of permanently attached parts.

4.11.3 Sulphur dioxide corrosion test (see 3.11.2 and 3.14.2)

4.11.3.1 Ten nozzles should be subjected to the following sulphur dioxide corrosion test. The
inlet of each sample should be sealed with a nonreactive cap, e.g., plastic.

4.11.3.2 The test equipment should consist of a 5 litre vessel (instead of a 5 litre vessel, other
volumes up to 15 litre may be used in which case the quantities of chemicals given below shall be
increased in proportion) made of heat-resistant glass, with a corrosion-resistant lid of such a shape as
to prevent condensate dripping on the nozzles. The vessel should be electrically heated through the
base, and provided with a cooling coil around the side walls. A temperature sensor placed
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centrally 160 mm + 20 mm above the bottom of the vessel should regulate the heating so that the
temperature inside the glass vessel is 45°C + 3°C. During the test, water should flow through the
cooling coil at a sufficient rate to keep the temperature of the discharge water below 30°C. This
combination of heating and cooling should encourage condensation on the surfaces of the nozzles.
The sample nozzles should be shielded from condensate drippage.

4.11.3.3 The nozzles to be tested should be suspended in their normal mounting position under
the lid inside the vessel and subjected to a corrosive sulphur dioxide atmosphere for 8 days. The
corrosive atmosphere should be obtained by introducing a solution made up by dissolving 20 g of
sodium thiosulphate (Na;S,0sH,0) crystals in 500 ml of water.

4.11.3.4 For at least six days of the 8-day exposure period, 20 ml of dilute sulphuric acid
consisting of 156 ml of normal H,SO4 (0.5 mol/litre) diluted with 844 ml of water should be added at
a constant rate. After 8 days, the nozzles should be removed from the container and allowed to dry
for 4 to 7 days at a temperature not exceeding 35°C with a relative humidity not greater than 70%.

4.11.3.5 After the drying period, five nozzles should be subjected to a functional test at the
minimum operating pressure in accordance with 4.5.1 and five nozzles should be subjected to the
dynamic heating test in accordance with 3.14.2.

4.11.4  Salt spray corrosion test (see 3.11.3 and 3.14.2) [7.12.3]
4.11.4.1 Nozzles intended for normal atmospheres

4.11.4.1.1 Ten nozzles should be exposed to a salt spray within a fog chamber. The inlet of each
sample should be sealed with a nonreactive cap, e.g., plastic.

4.11.4.1.2 During the corrosive exposure, the inlet thread orifice is to be sealed by a plastic cap after
the nozzles have been filled with deionised water. The salt solution should be a 20% by mass
sodium chloride solution in distilled water. The pH should be between 6.5 and 7.2 and the density
between 1.126 g/ml and 1.157 g/ml when atomized at 35°C. Suitable means of controlling the
atmosphere in the chamber should be provided. The specimens should be supported in their normal
operating position and exposed to the salt spray (fog) in a chamber having a volume of at
least 0.43 m® in which the exposure zone shall be maintained at a temperature of 35 + 2°C. The
temperature should be recorded at least once per day, at least 7 hours apart (except weekends and
holidays when the chamber normally would not be opened). Salt solution should be supplied from a
recirculating reservoir through air-aspirating nozzles, at a pressure between 0.7 bar (0.07 MPa)
and 1.7 bar (0.17 MPa). Salt solution runoff from exposed samples should be collected and should
not return to the reservoir for recirculation. The sample nozzles should be shielded from condensate
drippage.

4.11.4.1.3 Fog should be collected from at least two points in the exposure zone to determine the
rate of application and salt concentration. The fog should be such that for each 80 cm? of collection
area, 1 ml to 2 ml of solution should be collected per hour over a 16 hour period and the salt
concentration shall be 20 + 1% by mass.

4.11.4.1.4 The nozzles should withstand exposure to the salt spray for a period of 10 days. After
this period, the nozzles should be removed from the fog chamber and allowed to dry for 4 to 7 days
at a temperature of 20°C to 25°C in an atmosphere having a relative humidity not greater than 70%.
Following the drying period, five nozzles should be submitted to the functional test at the minimum
operating pressure in accordance with 4.5.1 and five nozzles should be subjected to the dynamic
heating test in accordance with 3.14.2.
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4.11.4.2 Nozzles intended for corrosive atmospheres [7.12.3.2]

Five nozzles should be subjected to the tests specified in 4.12.3.1 except that the duration of the salt
spray exposure shall be extended from 10 days to 30 days.

4.11.5 Moist air exposure test (see 3.11.4 and 3.14.2) [7.12.4]

Ten nozzles should be exposed to a high temperature-humidity atmosphere consisting of a relative
humidity of 98% + 2% and a temperature of 95°C + 4°C. The nozzles are to be installed on a pipe
manifold containing de-ionized water. The entire manifold is to be placed in the high temperature
humidity enclosure for 90 days. After this period, the nozzles should be removed from the
temperature-humidity enclosure and allowed to dry for 4 to 7 days at a temperature of 25 = 5°C in an
atmosphere having a relative humidity of not greater than 70%. Following the drying period, five
nozzles should be functionally tested at the minimum operating pressure in accordance with 4.5.1
and five nozzles should be subjected to the dynamic heating test in accordance with 3.14.2".

4.12 Nozzle coating tests [7.13]
4.12.1 Evaporation test (see 3.12.1) [7.13.1]

A 50 cm® sample of wax or bitumen should be placed in a metal or glass cylindrical container,
having a flat bottom, an internal diameter of 55 mm and an internal height of 35 mm. The container,
without lid, should be placed in an automatically controlled electric, constant ambient temperature
oven with air circulation. The temperature in the oven should be controlled at 16°C below the
nominal release temperature of the nozzle, but at not less than 50°C. The sample should be weighed
before and after 90 days exposure to determine any loss of volatile matter; the sample should meet
the requirements of 3.12.1.

4.12.2 Low-temperature test (see 3.12.2) [7.13.2]

Five nozzles, coated by normal production methods, whether with wax, bitumen or a metallic
coating, should be subjected to a temperature of -10°C for a period of 24 hours. On removal from
the low-temperature cabinet, the nozzles should be exposed to normal ambient temperature for at
least 30 min before examination of the coating to the requirements of 3.1.12.2.

4.13 Heat-resistance test (see 3.15) [7.14]

One nozzle body should be heated in an oven at 800°C for a period of 15 min, with the nozzle in its
normal installed position. The nozzle body should then be removed, holding it by the threaded inlet,
and should be promptly immersed in a water bath at a temperature of approximately 15°C. It should
meet the requirements of 3.14.

4.14 Water-hammer test (see 3.13) [7.15]

4.14.1 Five nozzles should be connected, in their normal operating position, to the test equipment.
After purging the air from the nozzles and the test equipment, 3,000 cycles of pressure varying
from 4 + 2 bar ((0.4 = 0.2)MPa) to twice the rated working pressure should be generated. The

! At the manufacturer's option, additional samples may be furnished for this test to provide early evidence of failure. The
additional samples may be removed from the test chamber at 30-day intervals for testing.
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pressure should be raised from 4 bar to twice the rated pressure at a rate of 60 + 10 bar/s. Atleast 30
cycles of pressure per minute should be generated. The pressure should be measured with an
electrical pressure transducer.

4.14.2 Visually examine each nozzle for leakage during the test. After the test, each nozzle should
meet the leakage resistance requirement of 3.8.1 and the functional requirement of 3.5.1 at the
minimum operating pressure.

4.15 Vibration test (see 3.16) [7.16]

4.15.1 Fivenozzles should be fixed vertically to a vibration table. They should be subjected at room
temperature to sinusoidal vibrations. The direction of vibration should be along the axis of the
connecting thread.

4.15.2 The nozzles should be vibrated continuously from 5 Hz to 40 Hz at a maximum rate
of 5 min/octave and an amplitude of 1 mm (1/2 peak-to-peak value). If one or more resonant points
are detected, the nozzles after coming to 40 Hz, should be vibrated at each of these resonant
frequencies for 120 hours/number of resonances. If no resonances are detected, the vibration
from 5 Hz to 40 Hz should be continued for 120 hours.

4.15.3 The nozzle should then be subjected to the leakage test in accordance with 3.8.1 and the
functional test in accordance with 3.5.1 at the minimum operating pressure.

4.16 Impact test (see 3.17) [7.17]

4.16.1 Fivenozzles should be tested by dropping a mass onto the nozzle along the axial centreline of
waterway. The kinetic energy of the dropped mass at the point of impact should be equivalent to a
mass equal to that of the test nozzle dropped from a height 1 m (see figure 2). The mass is to be
prevented from impacting more than once upon each sample.

4.16.2 Following the test a visual examination of each nozzle shall show no signs of fracture,
deformation, or other deficiency. If none is detected, the nozzles should be subjected to the leak
resistance test, described in 4.4.1. Following the leakage test, each sample should meet the
functional test requirement of 4.5.1 at a pressure equal to the minimum flowing pressure.

4.17 Lateral discharge test (see 3.18) [7.19]

4.17.1 Water is to be discharged from a spray nozzle at the minimum operating and rated working
pressure. A second automatic nozzle located at the minimum distance specified by the manufacturer
is mounted on a pipe parallel to the pipe discharging water.

4.17.2 The nozzle orifices or distribution plates (if used), are to be placed 550 mm, 356 mm
and 152 mm below a flat smooth ceiling for three separate tests, respectively at each test pressure.
The top of a square pan measuring 305 mm square and 102 mm deep is to be positioned 152 mm
below the heat responsive element for each test. The pan is filled with 0.47 litres of heptane. After
ignition, the automatic nozzle is to operate before the heptane is consumed.

4.18 30-day leakage test (see 3.19) [7.20]

4.18.1 Five nozzles are to be installed on a water filled test line maintained under a constant
pressure of twice the rated working pressure for 30 days at an ambient temperature of (20 = 5°C).
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4.18.2 The nozzles should be inspected visually at least weekly for leakage. Following completion
of this 30-day test, all samples should meet the leak resistance requirements specified in 3.2.4 and
should exhibit no evidence of distortion or other mechanical damage.

4.19 Vacuum test (see 3.20) [7.21]

Three nozzles should be subjected to a vacuum of 460 mm of mercury applied to a nozzle inlet for 1
min at an ambient temperature of 20 + 5°C. Following this test, each sample should be examined to
verify that no distortion or mechanical damage has occurred and then should meet the leak resistance
requirements specified in 4.4.1.

4.20 Clogging Test (see 3.22) [7.28]

4.20.1 The water flow rate of an open water-mist nozzle with its strainer or filter should be
measured at its rated working pressure. The nozzle and strainer or filter should then be installed in
test apparatus described in Figure 3 and subjected to 30 minutes of continuous flow at rated working
pressure using contaminated water which has been prepared in accordance with 4.20.3.

4.20.2 Immediately following the 30 minutes of continuous flow with the contaminated water, the
flow rate of the nozzle and strainer or filter should be measured at rated working pressure. No
removal, cleaning or flushing of the nozzle, filter or strainer is permitted during the test.

4.20.3 The water used during the 30 minutes of continuous flow at rated working pressure specified
in 4.20.1 should consist of 60 litres of tap water into which has been mixed 1.58 kilograms of
contaminants which sieve as described in table 6. The solution should be continuously agitated
during the test.

4.20.4 Alternative supply arrangements to the apparatus shown in figure 3 may be used where
damage to the pump is possible. Restrictions to piping defined by note 2 of table 5 should apply to
such systems.

Table S — Contaminant for the contaminated water cycling test

SIEVE NOMINAL SIEVE GRAMS OF CONTAMINANT (+5%)" |
DESIGNATION® OPENING, MM PIPE SCALE TOP SOIL SAND
No. 25 0.706 - 456 200
No. 50 0.297 82 82 327
No. 100 0.150 84 6 89
No. 200 0.074 81 - 21
No. 325 0.043 153 - 3
TOTAL 400 544 640

Sieve designations correspond with those specified in the standard for wire-cloth sieves for testing purposes, ASTM
E11-87, CENCO-MEINZEN sieve sizes 25 mesh, 50 mesh, 100 mesh, 200 mesh and 325 mesh, corresponding with
the number designation in the table, have been found to comply with ASTM E11-87.

sk
The amount of contaminant may be reduced by 50 per cent for nozzles limited to use with copper or stainless steel

piping and by 90 per cent for nozzles having a rated pressure of 50 bar or higher and limited to use with stainless
steel piping.
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5 WATER-MIST NOZZLE MARKING

5.1 General

Each nozzle complying with the requirements of this Standard should be permanently marked

as follows:

(a)
(b)
(©)

(d)
(e)
®

trademark or manufacturer’s name;
model identification;

manufacturer’s factory identification. This is only required if the manufacturer has
more than one nozzle manufacturing facility;

nominal year of manufacture' (automatic nozzles only);
nominal release temperature’; and

K-factor. This is only required if a given model nozzle is available with more
than 1 orifice size.

In countries where colour-coding of yoke arms of glass bulb nozzles is required, the colour
code for fusible element nozzles should be used.

5.2 Nozzle housings

Recessed housings, if provided, should be marked for use with the corresponding nozzles unless the
housing is a non-removable part of the nozzle.

The year of manufacture may include the last three months of the preceding year and the first six months of the

following year. Only the last two digits need be indicated.

Except for coated and plated nozzles, the nominal release temperature range should be colour-coded on the nozzle to

identify the nominal rating. The colour code should be visible on the yoke arms holding the distribution plate for
fusible element nozzles, and should be indicated by the colour of the liquid in glass bulbs. The nominal temperature
rating should be stamped or cast on the fusible element of fusible element nozzles. All nozzles should be stamped,
cast, engraved or colour-coded in such a way that the nominal rating is recognizable even if the nozzle has operated.
This should be in accordance with table 1.
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FIGURE 1
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FIGURE 2

IMPACT TEST APPARATUS
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FIGURE 3
CLOGGING TESTAPPARATUS
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APPENDIX B

TEST METHOD FOR FIRE TESTING EQUIVALENT WATER-BASED
FIRE-EXTINGUISHING SYSTEMS FOR MACHINERY SPACES
OF CATEGORY A AND CARGO PUMP-ROOMS

1 SCOPE

1.1 This test method is intended for evaluating the extinguishing effectiveness of water-based
total flooding fire-extinguishing systems for the protection of engine-rooms of category A and
cargo pump-rooms.

1.2 The test method covers the minimum fire-extinguishing requirement and prevention against
reignition for fires in engine-rooms.

1.3 It was developed for systems using ceiling mounted nozzles or multiple levels of nozzles.
Bilge nozzles are required for all systems. The bilge nozzles may be part of the main system, or they
may be a separate bilge area protection system.

1.4  Inthe tests, the use of additional nozzles to protect specific hazards by direct application is
not permitted. However for ship board applications additional nozzles may be added as
recommended by the manufacturer.

2 FIELD OF APPLICATION

The test method is applicable for water-based fire-extinguishing systems which will be used as
alternative fire-extinguishing systems as required by SOLAS regulation 11-2/10.4.1 and 11-2/10.9.1.
For the installation of the system, nozzles shall be installed to protect the entire hazard volume (total
flooding). The installation specification provided by the manufacturer should include maximum
horizontal and vertical nozzle spacing, maximum enclosure height, and distance of nozzles below the
ceiling and maximum enclosure volume which, as a principle, should not exceed the values used in
approval fire test. However, when based on the scientific methods developed by the Organization*,
scaling from the maximum tested volume to a larger volume may be permitted. The scaling should
not exceed twice the tested volume.

3 SAMPLING

The components to be tested should be supplied by the manufacturer together with design and
installation criteria, operational instructions, drawings and technical data sufficient for the
identification of the components.

To be developed by the Organization.
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4 METHOD OF TEST

4.1 Principle

This test procedure enables the determination of the effectiveness of different water-based
extinguishing systems against spray fires, cascade fires, pool fires, and Class A fires which are
obstructed by an engine mock-up.

4.2 Apparatus
4.2.1 Engine mock-up
The fire test should be performed in a test apparatus consisting of:

1 an engine mock-up of the size (width x length x height) of 1 m x 3 m x3 m
constructed of sheet steel with a nominal thickness of 5 mm. The mock-up is fitted
with two steel tubes of 0.3 m in diameter and 3 m in length that simulate exhaust
manifolds and a grating. At the top of the mock-up, a 3 m” tray is arranged (see
figure 1); and

2 a floor plate system of the size (width x length x height) of 4 m x 6 m x 0.5 m,
surrounding the mock-up. Provision shall be made for placement of the fuel trays,
described in table 1, and located as described in figure 1.

4.2.2 Fire test compartment
The tests should be performed in a room having a specified area greater than 100 m?, a specified
height of at least 5 m and ventilation through a door opening of 2 m x 2 m in size. Fires and engine

mock-up should be according to tables 1, 2, 3 and figure 2. The test hall should have an ambient
temperature of between 10°C and 30°C at the start of each test.
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4.3 Test scenario

4.3.1 Fire-extinguishing tests
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Table 1
Test No. | Fire Scenario Test Fuel
1 Low pressure horizontal spray on top of simulated engine | Commercial fuel oil or
between agent nozzles. light diesel oil
2 Low pressure spray in top of simulated engine centred with | Commercial fuel oil or
nozzle angled upward at a 45° angle to strike a 12-15 mm | light diesel oil
diameter rod 1 m away.
3 High pressure horizontal spray on top of the simulated engine. | Commercial fuel oil or
light diesel oil
4 Low pressure concealed horizontal spray fire on the side of | Commercial fuel oil or
simulated engine with oil spray nozzle positioned 0.1 m in | light diesel oil
from the end of the engine and 0.1 m’ tray positioned on tope
of the bilge plate 1.4 m in from the engine end at the edge of
the bilge plate closest to the engine.
5 Concealed 0.7 m x 3.0 m fire tray on top of bilge plate centred | Heptane
under exhaust plate.
6 Flowing fire 0.25 kg/s from top of mock-up (see figure 3). Heptane
7 Class A fires wood crib (see Note) in 2 m” pool fire with 30 s | Heptane
preburn. The test tray should be positioned 0.75 m above the
floor as shown in figure 1.
8 A steel plate (30 cm x 60 cm x 5 cm) offset 20° to the spray is | Heptane
heated to 350°C by the top low pressure spray nozzle
positioned horizontally 0.5 m from the front edge of the plate.
When the plate reaches 350°C, the system is activated.
Following system shutoff, no reignition of spray is permitted.
Note: 1 The wood crib is to weigh 5.4 to 5.9 kg and is to be dimensioned approximately 305 mm x 305 mm x 305

mm. The crib is to consist of eight alternate layers of four trade size 38.1 mm x 38.1 mm kiln-dried spruce or fir
lumber 305 mm long. The alternate layers of the lumber are to be placed at right angles to the adjacent layers. The
individual wood members in each layer are to be evenly spaced along the length of the previous layer of wood members
and stapled. After the wood crib is assembled, it is to be conditioned at a temperature of 49 + 5°C for not less than 16 h.
Following the conditioning, the moisture content of the crib is to be measured with a probe type moisture meter. The
moisture content of the crib should not exceed 5% prior to the fire test.

I\CIRC\MSC\1165.doc




MSC/Circ.1165

ANNEX
Page 36
Table 2 - Test Programme for Bilge Nozzles
Test No. | Fire Scenario Test Fuel
1 0.5 m” central under mock-up Heptane
2 0.5 m” central under mock-up SAE 10W30 mineral based lubrication oil
3 4 m” tray under mock-up Commercial fuel oil or light diesel oil
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Table 3 - Spray fire test parameters
Fire type Low pressure High pressure
Spray nozzle Wide spray angle (120° to 125°) | Standard angle (at 6 bar)
full cone type full cone type
Nominal fuel pressure 8 bar 150 bar
Fuel flow 0.16 = 0.01 kg/s 0.050 £ 0.002 kg/s
Fuel temperature 20+ 5°C 20+ 5°C
Nominal heat release rate | 5.8 £ 0.6 MW 1.8+ 0.2 MW

4.3.2 Thermal management tests
4.3.2.1 Instrumentation

4.3.2.1.1 Thermocouples should be installed in two trees. One tree should be located 4 m from the
centre of the mock-up, on the opposite side of the 2 m” tray for class A fire test as shown in figure 2.
The other tree should be located 4 m from the centre of the mock-up, on the opposite side of the
door opening.

4.3.2.1.2 Each tree should consist of five thermocouples of diameter not exceeding 0.5 mm,
positioned at the following heights: (1) 500 mm below the ceiling; (2) 500 mm above floor level; (3)
at mid-height of the test compartment; (4) between the uppermost thermocouple and the
thermocouple at mid-height and (5) between the lowest thermocouple and the thermocouple at
mid-height.

4.3.2.1.3 Measures should be provided to avoid direct water spray impingement of the
thermocouples.

4.3.2.1.4 The temperatures should be measured continuously, at least once every two seconds,
throughout the test.

4.3.2.2  Fire size and position
4.3.2.2.1 For the determination of the thermal management, an obstructed n-Heptane pool fire
scenario should be used. The nominal fire sizes should be correlated to the test compartment volume

according to table 4. The test tray should be positioned in accordance with test No.7 as shown in
table 1 and figure 2.

I\CIRC\MSC\1165.doc




MSC/Circ.1165
ANNEX
Page 38

Table 4 - Correlation between nominal pool fire sizes and test compartment volume

Test compartment Pool fire scenario

volume

500 m’ 1 MW
1000 m® 2 MW
1500 m* 3 MW
2000 m’ 4 MW
2500 m’ 5 MW
3000 m® 6 MW

Note: Interpolation of the data in the table is allowed.

4.3.2.2.2 The rim height of the trays should be 150 mm and the tray should be filled with 50 mm
of fuel. Additional water should be added to provide a freeboard of 50 mm. Table 5 provides
examples of pool tray diameters and the corresponding area, for a selection of nominal heat
release rates.

Table 5 - Pool tray diameters and the corresponding area,
for a selection of nominal heat release rates

Nominal Diameter Area Size of

HRR (cm) (m?) obstruction steel

plate (m x m)

0.5 MW 62 0.30 2.0x2.0

1 MW 83 0.54 2.0x2.0

2 MW 112 0.99 2.0x2.0

3 MW 136 1.45 2.25x2.25

4 MW 156 1.90 2.25x2.25

5 MW 173 2.36 2.5x2.5

6 MW 189 2.81 2.5x2.5

Note: Interpolation or extrapolation of the data is allowed according to the following equation:
Q = 2.195A-0.18
where:

Q = the desired nominal heat release rate (MW)
A the area of the fire tray (m?)

4.3.2.2.3 A square horizontal obstruction steel plate should shield the pool fire tray from direct
water spray impingement. The size of the obstruction steel plate is dictated by the size of the fire
tray, as indicated in table 5. The vertical distance measured from the floor to the underside of the
obstruction steel plate should be 1.0 m.

4.3.2.2.4 The thickness of the steel plate should be a nominal 4 mm. The vertical distance
measured from the rim of the trays to the underneath of the horizontal obstruction steel plate
should be 0.85 m.
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4.4  Extinguishing system

4.4.1 During fire test conditions the extinguishing system should be installed according to the
manufacturer's design and installation instructions in a uniformly spaced overhead nozzle grid. The
lowest level of nozzles should be located at least 5 m above the floor. For actual installations, if the
water-mist system includes bilge area protection, water-mist nozzles must be installed throughout the
bilges in accordance with the manufacturer’s recommended dimensioning, as developed from bilge
system testing using the tests in table 2, conducted with the bilge plate located at the maximum
height for which approval is sought. Tests should be performed with nozzles located in the highest
and lowest recommended position above the bilge fires. Bilge systems using the nozzle spacing
tested may be approved for fire protection of bilge areas of any size.

4.4.2 The system fire tests should be conducted at the minimum system operating pressure, or at
the conditions providing the minimum water application rate.

4.4.3 During the laboratory fire tests the bilge system nozzles may not be located beneath the engine
mock-up, but should be located beneath the simulated bilge plates at least one-half the nozzle spacing
away from the engine mock-up.

4.5 Procedure

4.5.1 Ignition

The trays used in the test should be filled with at least 50 mm fuel on a water base. Freeboard is to
be 150£10 mm.

4.5.2 Flow and pressure measurements (Fuel system)

The fuel flow and pressure in the fuel system should be measured before each test. The fuel pressure
should be measured during the test.

4.5.3 Flow and pressure measurements (Extinguishing system)

Agent flow and pressure in the extinguishing system should be measured continuously on the high
pressure side of a pump or equivalent equipment at intervals not exceeding 5 s during the test,
alternatively, the flow can be determined by the pressure and the K factor of the nozzles.

4.5.4 Duration of test

4.5.4.1 After ignition of all fuel sources, a 2-min preburn time is required before the extinguishing
agent is discharged for the fuel tray fires and 5-15 s for the fuel spray and heptane fires and 30 s for
the Class A fire test (Test No.7).

4.5.4.2 The fire should be allowed to burn until the fire is extinguished or for a period of 15 minutes,
whichever is less, measured from the ignition. The fuel spray, if used, should be shut off 15 s after
the end of agent discharge.

4.5.5 Observations before and during the test

4.5.5.1 Before the test, the test room, fuel and mock-up temperature is to be measured.
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4.5.5.2 During the test the following items should be recorded:

1 the start of the ignition procedure;

2 the start of the test (ignition);

3 the time when the extinguishing system is activated;
4 the time when the fire is extinguished, if it is;

5 the time when the extinguishing system is shut off;
.6 the time of re-ignition, if any;

7 the time when the oil flow for the spray fire is shut off;
.8 the time when the test is finished; and
9 data from all test instrumentation.

4.5.6 Observations after the test

A damage to any system components;
2 the level of fuel in the tray(s) to make sure that the fuel was not totally consumed; and
3 test room, fuel and mock-up temperature.

5 CLASSIFICATION CRITERIA
5.1 Fire-extinguishing tests

All fires in the fire-extinguishing tests should be extinguished within 15 minutes of system activation
and there should be no re-ignition or fire spread.

5.2 Thermal management tests

The 60 s time-weighted average temperature should be kept below 100°C, no later than 300 s after
activation of the system for the thermal management test in 4.3.2.

6 TEST REPORT

The test report should include the following information:

1 name and address of the test laboratory;
2 date and identification number of the test report;
3 name and address of client;
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purpose of the test;
method of sampling;
name and address of manufacturer or supplier of the product;
name or other identification marks of the product;
description of the tested product:
— drawings,
— descriptions,
— assembly instructions,
— specification of included materials, and
— detailed drawing of test set-up;
date of supply of the product;
date of test;
test method;
drawing of each test configuration;
measured nozzle characteristics;
identification of the test equipment and used instruments;
conclusions;
deviations from the test method, if any;

test results including observations during and after the test; and

date and signature.
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Ref. T4/4.01 MSC/Cirec.1169
1 June 2005

UNIFIED INTERPRETATIONS OF SOLAS CHAPTER II-2

1 The Maritime Safety Committee, at its eightieth session (11 to 20 May 2005), with a view to
providing more specific guidance for vague expressions such as “to the discretion of the
Administration”, which are open to different interpretations contained in IMO instruments, approved
the unified interpretations of SOLAS chapter II-2 prepared by the Sub-Committee on Fire Protection,
as set out in the annex.

2 Member Governments are invited to use the annexed unified interpretations as guidance
when applying relevant provisions of SOLAS chapter II-2 to fire protection construction,

installation, arrangements and equipment to be installed on board ships on or after 13 May 2005 and
to bring the unified interpretations to the attention of all parties concerned.
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UNIFIED INTERPRETATIONS OF SOLAS CHAPTER II-2

Regulation 11-2/4.5.3.3 — Safety devices in venting systems

1 Ullage openings do not include cargo tank openings that are fitted with standpipe
arrangements with their own manually operated shutoff valves.

2 Examples include the common 2.54 c¢cm (1") and 5.08 cm (2") diameter standpipe
arrangements that are used for sampling, monitoring or measuring of ullage/temperature/interface,
oxygen, liquid and hand dipping in the cargo tank.

Regulation I1-2/9.7.1.1 — Ventilation systems

1 Combustible gaskets in flanged ventilation duct connections are not permitted within 600 mm
of an opening in an “A” or “B” class divisions and in ducts required to be of “A” class construction.
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INTERNATIONAL MARITIME ORGANIZATION
4 ALBERT EMBANKMENT E
LONDON SE1 7SR

Telephone: 020 7587 3152 \\A
Fax: 020 7587 3210
Ref. T4/4.01 MSC/Circ.1170

15 June 2005

APPLICATION OF SOLAS REGULATION II-2/15 FOR LUBRICATING OIL AND
OTHER FLAMMABLE OIL ARRANGEMENTS FOR SHIPS BUILT
BEFORE 1 JULY 1998

1 The Maritime Safety Committee, at its eightieth session (11 to 20 May 2005), recalled that, at
its sixty-third session, it had adopted, by resolution MSC.31(63), amendments to SOLAS
regulation II-2/15, prescribing additional requirements to oil fuel arrangements, lubricating oil
arrangements and arrangements for other flammable oils as well as the application of these
requirements. The amendments entered into force on 1 July 1998.

2 The amendments to SOLAS regulation I1-2/15, in particular the requirements for oil fuel
systems, applied to all ships constructed before, on or after 1 July 1998 because the above
amendments stipulated to do so. However, the Committee agreed that the amendments to SOLAS
regulations 11-2/15.3 and 1I-2/15.4 were not intended to apply to existing ships constructed before
1 July 1998. The Committee, therefore, clarified that paragraphs 3 and 4 of SOLAS
regulation II 2/15, in terms of compliance with the provisions of paragraphs 2.10 and 2.11 of SOLAS
regulation II-2/15, should only be applied to ships constructed on or after 1 July 1998.

3 The Committee noting that an amendment to SOLAS regulation II-2/15 had been considered
by the Sub-Committee on Fire Protection with a view to clarifying the application of the
aforementioned provisions, approved the attached draft amendment with a view to subsequent
adoption at MSC 81.

4 Member Governments are invited to bring the above information to the attention of all parties
concerned.

Aok k

IA\CIRC\MSC\1170.DOC






MSC/Cire.1170

ANNEX
DRAFT AMENDMENTS TO SOLAS REGULATION II-2/15
CHAPTER II-2
CONSTRUCTION - FIRE PROTECTION, DETECTION, EXTINCTION

Regulation II-2/15 — Arrangements for oil fuel, lubricating oil and other flammable oils

An amendment No.1 to regulation I1-2/15, as adopted by resolution MSC.31(63), is replaced by the
following text:

“1 The text after the title is replaced by the following:
“(Paragraphs 2.9 to 2.12 of this regulation apply to ships constructed on or after

1 February 1992, except that the references to paragraphs 2.10 and 2.11 in
paragraphs 3 and 4 apply to ships constructed on or after 1 July 1998)”.”
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