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3.1

FPA49/4/4( )

FP49/4/2 Japan

FP49/4/4(Korea)

3.1.3 The foam Proposal: 3.1.3 The ... with MSC/Circ.670 and the fire test in | (K)
concentrates of the system | accordance with MSC/Circ.670, Annex, 3.8 need not to apply. | (Y)
should be approved by the | And the measurement of expansion ratio in accordance with
Administration in MSC/Circ.670, Annex, 3.6 should be carried out with foam
accordance with concentrate and foam generator will be type approved.
MSC/Circ.670. Reason: According to the requirements of MSC/Circ.670,

App.2, 3.8, fire test should be carried out. However, such fire

test is not needed because more severe fire test is required

according to appendix 2 of this guideline. Also, according to

the requirements of MSC/Circ.670, App.2, 3.6, the expansion

ratio measurement should be carried out and outside air type

foam making apparatus in accordance with 1ISO7203-2 may be

used for the measurement. However, for the purpose of

expansion ratio measurement, the measurement should be

carried out using a set of foam concentrate and foam generator

(inside air type). Therefore, the wording for omission of fire

test and addition of instruction to warn against the use of

outside air type foam making apparatus should be included.
3.1.4 The nozzles of the Proposal: The rezzles-ofthe-generators [foam generators and | (K)
generators should be foam generator nozzles] should be successfully tested in Y)
successfully tested in accordance with Appendix 1 to this guideline. Added after
accordance with Appendix | Reason: Please refer to comment and proposal for Appendix 1. paragraph .8
1 to this guideline.
3.2.2 The system ... in Proposal: The system ... machinery spaces of category A [e&= | (Y)

machinery spaces or cargo
pump room in ships.

eargo-pumpFreem|[of category A or cargo pump room and the
foam concentrate used for cargo pump room should be type

approved with consideration of chemical reaction such as
corrosion, explosion, etc. between foam and cargo] in ships.
Reason: The requirements of MSC/Circ.670 are the approval
standards for foam concentrate which are used for machinery
spaces. And, the foam concentrate used for cargo pump rooms

22




should be tested and approved with consideration of chemical
reaction between cargo liquid, cargo vapour and foam.

3.2.3 The piping system of | Proposal: 3.2.3 The piping system of the system in the (K)
the system in the protected | protected spaces should not be passed near the
spaces should not be equipment/devices having a high risk of the explosion to (Y)
passed near the and-shey :
equipment/devices having ovidecwithpressHre-gs on-each-route].
a high risk of the Reason: This sentence is not clear. If this sentence is requiring CO2
explosion to prevent that the system be consisted of two main lines, this is excessive
piping damage by because, in the opinion of the Republic of Korea, a single line
explosion [and should be | could sufficiently extinguish engine room fire. Therefore, this
of at least two routes and | sentence should be deleted.
provided with pressure
gauge on each route].
3.2.6 Means should be Proposal: Means should be provided for the crew to safely and | (K)Quality =~ Maker Quality
provided for the crew to easily check the quantity and quality of foam concentrates in Analysis
safely and easily check the | the containers. "Quality  Analysis
quantity of foam Reason: According to the requirements of paragraph 4 of Sampling
concentrates in the Annex to MSC/Circ.670, the means of check and inspection 7
containers. should be provided to confirm the quality of foam concentrate | (Y)
frequently.
Added Proposal: 3.2.10 The means of control of the system should be | (K) Agree
provided at wheel house and fire control station (if arranged) (Y)
and the system includes sea water pumps should be activated
and controlled remotely at each means of control. The clear
instruction should be provided for each means of controls.
Added Proposal: 3.2.11 The sea water pump and its sea chest used for | (K) Agree SOLAS 11-2/10.4.4
the system should be located outside the protected space and (Y)

the pump should be activated manually at pump position. If the
emergency fire pumps were used for the system, the operation
of the system at its required output shall permit the
simultaneous use of the minimum required number of jets of
water at the required pressure from the fire main.
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Added

Proposal: 3.2.12 If the internal combustion engine used as
prime mover of the sea water pump for the system, fuel oil
tank to the prime mover should contain sufficient fuel to
ensure the pump to run on full load during operation time
which the system discharge whole foam concentrate are
provided onboard. And if the tank services to other internal
combustion engine simultaneously, the required capacity for
other engine should be added to total required capacity of the
tank.

(K) Agree
(Y) 3211

Added

Proposal: 3.2.13 For easily escape of personnel, the visual and
distinct audible pre-discharge alarms should give automatically
in the protected space in 20 seconds and above.

(K) Agree
(Y)Alarm system
20

20

Appendix 1

Added after paragraph .8

Proposal: All test items should be applied to the foam
generator nozzles, and the test item .1 and .6 should be applied
to foam generator.

Reason: To reduce the confusion of application, the test items
for foam generator and foam generator nozzles should be
clearly defined.

(K) Agree
(Y) 3.14

3.2.1.1.1 100 mz2in area.
The height of the
enclosure should be 5 m
(Class 1).

Proposal: deleted

Reason: For the water mist system, the fire test should be
separated class 1, 2 & 3 because the fire extinguishing
mechanism of the system very complex. However, because the
mechanism of hi-ex system is very simple, we do not think
class 1 fire test is needed.

(K)Class 1 3

(Y)Class 1

3000m3

Class 1

Added

Proposal: 4.1.3 The mixing ratio of mixing apparatus used for
mixing of foam concentrate and sea water should be confirmed
before the other tests are carried out. The operating time of
mixing apparatus should not exceed [1 minute] to avoid be

(K)Shop Test

(Y)Mixing Ratio

+10%
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time independent condition and the “measured mixing ratio”
should be defined as mean value of operating time. The
allowable mixing ratio of tested mixing ratio is [+10%] of
design mixing ratio of manufacturer.

Reason: In the opinion of the Republic of Korea, the mixing
ratio of the mixing apparatus is very important parameter of
fire extinguishing capability of the system. Therefore, the
mixing capability of the mixing apparatus should be confirmed
before the other tests are carried out.

Demonstration

4.2.2 flow and pressure for
the water with foam
concentrates in the system;
and

Proposal: 4.2.2 flew-and pressure at the foam generator
nozzles for the~water—with feam-cencentrates foam solutions in
the system; and

Reason: In the opinion of the Republic of Korea, the pressure
at foam generator nozzles is most important parameter and the
flow rate at the nozzles easily calculated by K-factor. And “the
water, with foam concentrates” means foam solutions (refer to
the “1.2 definition” of MSC/Circ.670).

(K) Agree
(Y)Nozzle Pressure

Flow

Foam solution

25




FP 49/4/2
ANNEX

3.2
ANNEX

Guidelines for the Approval of Fixed High Expansion Foam Fire Extinguishing System

1.

2.

2.

providing foam generators inside the protected space

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.

Definitions
1 Foam solution: a solution of foam concentrate and water

2.

2 Foam concentrate: the liguid which, when mixed with water in the appropriate concentration,

3.

3.

1

given a foam solution.

Principal requirements for the system
1 Principal performance

Automatic release of 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.

4 The nozzles of the generators should be successfully tested in accordance with Appendix 1

to this guideline.

3.2 Requirements for system

1

2

Electrical powers for the system should be supplied from emergency power.

The system and its components should be suitably designed to withstand ambient
temperature changes, vibration, humidity, shock, clogging and corrosion normally
encountered in machinery spaces or cargo pump room in ships. Components inside the
protected spaces should be designed to withstand the elevated temperatures, which could
occur during a fire.

The piping system of the system in the protected spaces should not be passed near the
equipment/devices having a high rlsk of the explosmn to prevent piping damage by
explosion fans A . LHEe-gad a6

reute].

Foam generators and the piping system inside the protected space should be of steel or
equivalent.

The quantity of foam concentrates available should be sufficient to produce a volume of
foam equal to five times the volume of the largest space to be protected, or the quantity
26
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needed at the test, whichever the large. The expansion ratio of the foam should not exceed
1,000 to 1.

Means should be provided for the crew to safely and easily check the quantity of foam
concentrates in the containers and sample them for checking the quality.

The operational manual of the system should be displayed at each control position.
Spare parts should be provided in accordance with the manufacturer’s instruction.

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

3.3 Requirements for arrangement onboard

1

Foam generators and the piping system should be arranged not to disturb the maintenance
works for machinery and equipment in the protected space.

Power supply of the system, foam concentrates 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.

Power supplies, the foam concentrate and controls should also be outside of the protected
space.

Arrangements and number of foam generators should be designed based on the test results
for approval.

Foam generators should be installed under the uppermost ceiling in the protected spaces
except engine casing. Additional foam generator(s) should be installed under the
uppermost ceiling of engine casing and the ceiling of area(s) where foam from the
generators installed the uppermost ceiling seems to be difficult to flow in.

Foam generators should be arranged in order to be sufficient to produce enough volume of
foam not less than the filling rate, which is demonstrated by the test for approval. In any
case, filling rate should be not less than 1m/min.

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.

The control system of ventilation fans”, discharge alarm and oil pumps” should be
available at the position(s) where this extinguishing system is controlled.

NOTE;

*.  Refer to the Hazen-Williams Method or the Darcy-Weisbach Equation.
**. These are covered by SOLAS I1-2 regulation 5.2.2.2 and 5.2.2.3.
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Appendix Component for foam generator manufacturing standards

Compenents Nozzles of the system installed in the protected space should be tested in
accordance with the following items stipulated in Appendix A to MSC/Circ.668 and Generators
should be tested in accordance with the following items 1 and 6.

Dimension

Flow constant
The value of the flow constant K should be fixed by measuring the flow at the maximum
operational pressure, minimum operational pressure and the middle operational pressure.

Stress corrosion

Sulphur dioxide corrosion
Visual inspection only may be carried out

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.

Resistance to heat
Where the components are made of steel, this test need not to apply.

Impact test
Only, the nozzles may be tested.

Clogging test

Where the diameter of the opening of the nozzle exceed [ 1.5mm ], this test need not to
apply.
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Appendix 2
Test Method for High Expansion Foam Fire-fighting System
1. Scope

This test method is for evaluating the effectiveness of fixed high expansion foam fire-fighting
systems. The test method verifies the design criteria for the system. The test method is intended
to evaluate the expansion ratio and the filling rate.

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 Tests for fire extinguishing of the system should be carried out using the following test
enclosures. The floors of test enclosures should be square as far as practicable.
.1 100m? in area. The height of the enclosure should be 5m. (Class 1)
.2 At least 300m? in area. The height of the enclosure should be at least 10m. (Class 3)

3.2.1.2 Any test enclosure should be provided with natural or forced ventilation to ensure that
the oxygen concentration at the fire location remains above 20% (by vol.) during the
fire test. The ventilation should be arranged so that fresh air from the ventilation should
not been taken into the foam generators directly.

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) 1m x 3m x 3m constructed of sheet
steel with a nominal thickness of 5mm. The simulated engine is fitted with two steel tubes
of 0.3m in diameter and 3m in length, which simulate exhaust manifolds and a grating. At
the top of the simulated engine a 3m? tray is arranged. See figure 1.

2. afloor plate system of 4m x 6m and 0.5m in height surrounding the simulated engine with
a tray (4m? 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 centred with nozzle angled upward

at a 45-degree angle to strike a 12 — 15 mm diameter rod 1 m away.

(2) Fire in trays under (4m?) and on top (3m?) 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 low flow concealed horizontal spray fire on the side of the simulated engine
with oil spray nozzle positioned 0.1m in from the end of the simulated engine and 0.1m?
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tray positioned 1.4m in from the engine end at the inside of floor plate. (Test fuel:
Commercial fuel oil or light diesel oil)
4. 4m? tray under the simulated engine. (Test fuel: Heptane)

Fire Type Low pressure Low Pressure, High pressure
Low flow

Wide spray angle Wide spray angle Standard angle

Spray nozzle (120 to 125 degree) (80 degree) (at 6 bar)
Full corn type Full corn type Full corn type

Nominal oil Pressure 8 bar 8.5 bar 150 bar
Oil flow 0.16 + 0.01 kg/s 0.03 + 0.005 kg/s 0.050 + 0.002

ka/s

Oil temperature 20 + 5 degree 20 + 5 degree 20 + 5 degree
Nominal heat release rate 5.8+ 0.6 MW 1.1+0.1 MW 1.8 +0.2 MW

3.2.4 Installation requirements for tests
1 Foam generators should not be installed above the simulated engine.
2 Foam generators should be installed as high as possible.
3 The number and spacing of foam generators should be in accordance with the
manufacturer’s system design and installation manual.

4. Test procedure
4.1 Preparation
| The tray(s) used in the test should be filled with at least 30mm oil on a water base.
Freeboard should be 150 + 10mm.
2 Sea water or simulated sea water specified in paragraph 3.6.3 of MSC/Circ.670
should be used for the fire test, except the case where it is shown that fresh water
gives the same level of performance as sea water.

4.2 Measurements
The followings should be measured during the test.
| oil flow and pressure
2 flow and pressure for the foam solution in the system
3 oxygen concentration at the fire location. Measurement may be terminated when
the foam fills up to the oxygen meter.

4.3 Pre-burning
After ignition of all fuel sources, 2 minutes pre-burn time for the tray fires and 10 to 15
seconds for the spray and heptane fires before the extinguishing agent is discharged.

4.4 Duration of test

Extinguishing agent should be discharged for 50% of the discharge time recommended by
the manufacturer or 15 minutes whichever is less. The oil spray, if used, should be shut of 15
seconds after the end of agent discharge.

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

4.6 Observations during fire test
The following observations should be recorded.

A The start of ignition procedure;
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NI W

The start of the test (ignition));

The time when the system is activated,

The time when the fire is extinguished,;

The time when the system is shut off;

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

The time when the oil flow for the spray fire is shut off; and
The time when the test is finished.

4.7 Observations after fire test
The followings should be recorded.

1
2

3

Damage to any system components;

The level of fuel in the tray(s) to make sure that no limitation of fuel occurred
during the test; and

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.

A1

BPOo~NOOhWN

Name and address of the test laboratory;

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;

Drawing of each test configuration

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

Conclusions;

Deviations from the test method, if any;

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

Date and signature.
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3.3 FP50
CG

CG
CG HK
NK
(N CG HK

2
)
Ro-ro 15 - NK
Scope

MSC/Circ.848 CG

COo2 CG HK
NK
Cco2 FP49
CG
SOLAS I1-2 FSS Code CG
MSC, SLF, NAV, STW, DE, FP, COMSAR Contact:
Contact: NMRI NK
3 CG
MSC/Circ.1033 CG

SOLAS

Coordinator:
Contact: NMRI
Contact: RIME
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4 FTP

A.653(16) NK

A.754(18) FP49 FP49/WP.7

FTP FTP

DE48 NK
NK
SPS IMO
IMO
IACS FP49/13 NK
MO NK
20,000DWT IGS MSC FSI FP
NK

MSC80 FP49 NK
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FP 50

No.

1 Adoption of the agenda -

2 Decisions of other IMO bodies -

3 Passenger ship safety

4 Performance testing and approval standards for fire safety HK
systems

5 Recommendation on evacuation analysis for new and existing NMRI
passenger ships

6 Development of provisions for gas-fuelled ships -

7 Measures to prevent fires in engine-rooms and cargo NK
pump-rooms

8 Review of the SPS Code -

9 Performance standards for evacuation guidance systems -
Amendments to resolution A.653(16) relating to the

10 . . . RIME
preparation of specimens for sealants and mastics

10BIS Amendments to resolution A.754(18) RIME

11 Consideration of IACS unified interpretations NK

12 Analysis of fire casualty records JSA IGS

13 Work programme and agenda for FP 51 -

14 Election of Chairman and Vice-Chairman for 2007

15 Any other business -

16 Report to the Maritime Safety Committee -
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IMO

FP49 4
Draft Guidelines for the approval of fixed high-expansion foam fire-extinguishing systems
providing foam generators inside the protected space FP49/4/2
Tests for the approval of fixed high-expansion foam fire-extinguishing systems providing foam
generators inside the protected space FP49/INF.4
Study on evacuation analysis and comments on MSC/Circ.1033 FP49/INF.3
Proposal for the reconsideration of IACS Unified Interpretation SC178 on Emergency fire
pumps in cargo ships FP49/13

FP49/4/2
48
(FP48/19, 5.5.2 )
2
1
2
.3
4
IMO /
(1)
(2
(3)
(4)
FSS 6 22
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MSC/Circ.668/728

FP49/INF.4

FP49/INF.4 MSC/Circ.668/728

2 MSC/Circ.668 728

FP49/4/2
IMO

FP49/INF.3
FP

47/INF.4

Information paper

C.G. coordinator FP 48/4/1 by

ANNEX  Appendix 1

IMO
INF

MSC/Circ.1033

Information paper FP 49

FP

FP 48/INF.2 by FP 48/4 by

FP 47 FP 48

4,000

37



advanced analysis

ANNEX  Apependix 2

1
2
3
4
5
6 C.G. WG
Information Papers
Coordinator C.G.
2005 9
FP49/13
MSC 78 IACS MSC 78/22/1
ANNEX 13 SC178
FSS 12 2213 "under all conditions of list, trim, roll and

pitch likely to be encountered in service”

pitch roll
IMO
para.3 para.10 SC178
pitch pitch
@
(@)
SOLAS Reg.l1-2/10.2.1.4.1 SOLAS
(b)

suction head 6-7m
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@
SOLAS Reg.11-2/10.2.1.4.1

(@)
(i)
(ii) SOLAS Reg.11-2/45.1.1
(iii)
(iv) FPT
FPT
(iii)
SOLAS Reg.11-1/11.4
(b) Ro-Ro
@ (i)  (iv)
(i) Lower Stool

(i) Upper Stool

(c) Ro-Ro

para.ll para.l7 FSS 12 2.2.1.3

)

@
A-60

@)
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+/-5

pitching

SC178
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SOLAS

21

3.1

3.2

3.3

N

Appendix 2

i

.6
7
.8
.9 filling rate  Appendix 2

Class 3

MSC/Circ.670

Appendix 1
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*

**

Engine casing

Engine casing

*k

Hazen-Williams

SOLAS 11-2

5.2.2.2

filling rate

filling rate

*%

Darcy-Weisbach
5.2.2.3
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Appendix

MSC/Circ.668

Dimension

Flow constant

Stress corrosion

Sulphur dioxide corrosion

Salt spray corrosion

MSC/Circ.668

Resistance to heat

Impact test

Clogging test
[1.5mm]
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(TBD)
3.1
3.2
3.21
3.21.1
1. 100m2
2. 300m2
3.21.2
3.2.2
A 5mm
3m2
2
1
3.2.3
1.
1)
2) (4m2)
2.

Appendix 2

Im x 3m x 3m (
0.3mm
1
4m2

Class 1

Im

(3m2)
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5m
10m

20%

4dm x 6m x 0.5m(

class 3

12 - 15mm

(Class 1)
(Class 3)
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3. 0.1m

1.4m 0.1m2
4. 4m2 ( )
(120= 125°) (80°) (at 6 bar)
Full corn type Full corn type Full corn type
8 bar 8.5 bar 150 bar
0.16 + 0.01 kg/s 0.03 + 0.005 kg/s 0.050 + 0.002 kg/s
20+5 20+5 20+5
5.8+ 0.6 MW 1.1+0.1 MW 1.8+ 0.2 MW
3.2.4
A1
3
4.1
A 30mm 150+10mm
.2 MSC/Circ.670 3.6.3
4.2
A
2
3
4.3
2 10
15
4.4
50% 15
15
4.5
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4.6

© N o 0 W N R

4.7

.1 Name and address of the test laboratory;

.2 Date and identification number of the test report;

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

.5 Name or other identification marks of the product;.

.6 Description of the test product;

.7 Date of the test;

.8 Test method,;

.9 Drawing of each test configuration

.10 Identification of the test equipment and using instruments;

.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.
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FTP
SOLAS -2 1996 (MSC
procedures  MSC 61(67)
1 8
FTP Code
MSC/Circular
FTP Code
FTP Code Code
Code
HSC Code
IMO
IMO
IMO
IMO/FP
IMO MSC80/21/5
FP : FP50(2006 1
FP51 FP52
FTP Code IMO
FTP Code
ISO

57(67):1996
FTP Code :

1S0O

FTP code Part10&Part1l

FTP Code

MSC80(2005 5

IMO

47

12

IMO

)

Code

IMO

1998

International Code for Application of Fire Test
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FTP Code
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2008 2009
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Part2 Part1,5,6 Part3,others
ISO < >
ETP < —> <+ >
FP51
IMO IFP50 | FP52
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FTP Code

MSC/Circular

Relevant

No of

Para. Interpretation or reference Action
document MSC/Circ
FTP code 5.1.6.5 |For cases where an unsuccessful test had been |1004 Add text to the
conducted prior to the final approval test, the fire code.
test report should include a description of the
modifications made to the test specimen that
resulted in the successful test.
FTP code 5.2.4 Type approval certificates for windows should state | 1036 Add text to the
which side of the window was exposed to the code.
heating condition during the test.
The certificate should include a reference to
optional test(s) such as hose stream test and/or
thermo radiation test.
Part 1- 2.1 The test exposure need not exceed a 30 minute 964 Add text to the code
Non-combusti duration.
bility test
Part 1- 2.1 For the purposes of this Part, ISO 1182:2002 may. | (FP48) Revise 1SO number
Non-combusti be used in lieu of 1SO 1182:1990. on the code.
bility test
Part 2- Smoke | 2.6.2 Not only the FTIR (Fourier Transform Infrared | 916, Add text to the code
and toxicity Spectrometer) method but also other methods such | revised by
test as GC/MS (Gas Chromatography/Mass | 1008
Spectrometer) which can produce traceable results
can be used for the gas analysis.
Part 3-Test 2.1 "B" class doors should be fire tested in B class steel | 916 Add text to the code
for "A","B", bulkheads of dimensions as stated in paragraph
and"F" class 2.4.1 of resolution A.754(18), otherwise approval
divisions should be limited to the type of construction in
which the door was tested.
Resolution 2.6.2.2 |"B" class doors should be fire tested in B class steel | 916 Add text to
A.754(18) bulkheads of dimensions as stated in paragraph A.754(18)
Annex 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 a|964 Add text to the code
for "A","B", standard height of the manufactured panel with a
and"F" class dimension of 2.400 mm.
divisions
Part 3-Test 3.1 The calcium silicate board described as a dummy | 916 Add text to the code
for "A","B", specimen specified in paragraph 3.3 of resolution
and"F" class A.653(16) should be used as a standard substrate for
divisions adhesives.
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Relevant

No of

Para. Interpretation or reference Action
document MSC/Circ
Part 3-Test 4.1 Sealing materials used in penetration systems for | (FP48) Add text to the code
for "A","B", “A” class divisions are not required to meet
and"F" class non-combustibility criteria provided that all other
divisions applicable requirements of FTP Code, part 3, are
met.
Resolution |9 7 The thickness of insulation on the stiffeners need | 916 Add  text to
A.754(18) not be same as that of the steel plate. A.754(18)
Annex
Resolution 1.6 Doors, windows and other division penetrations | 1004 Add text to
A.7T54(18) intended to be installed in fire divisions made of 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 A.754(18)
Annex possible, finishes should be included in the
non-combustibility test of the construction.
Resolution 2.8.2 Where testing is conducted on a perforated ceiling | (FP48) Add text to
A.754(18) system, equally constructed non-perforated ceilings A.754(18)
Annex and ceilings with a lesser degree of perforations (in
terms of size, shape, and perforations per unit area)
may be approved without further testing.
Resolution 9 There exist no expectations that “A” and “B” class fire | (FP48) Add text to
A.754(18) doors remain functional, in the ability to be A.754(18)  Annex
Annex opened/closed, during or after the specified test 9.1.2
duration.
Resolution |2 1 The test should be conducted on a window of the | 1036 Need to study
A.7T54(18) maximum size (in terms of both the height and the following
Appendix A.| width) and the type of the glass pane and/or the comments.
Windows minimum thickness of the glass pane or panes and Considering the
gaps, if appropriate, for which approval is sought. behaviour of the
Test results obtained on this configuration should, glass panes and the
by analogy, allow approval of windows of the same effect that weight
type, with lesser dimensions in terms of height and may have to the
width and with the same or greater thickness. efficiency of the
securing frame, it
has been decided to
delete “or greater”
which was present
in the last line in
respect of glass
panes’ thickness.
Resolution |53 The window should be considered to have failed the | (FP48) Add text to
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Relevant

No of

Para. Interpretation or reference Action
document MSC/Circ

A.754(18) hose-stream test if an opening develops that allows A.754(18)
Appendix A.l an observable projection of water from the stream
Windows beyond the unexposed surface during the hose

stream test. Gap 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
A.754(18) structural core specified in paragraph 2.2.4 means A.754(18)
Appendix the distance between the fire damper centre and the
All structural core.
Fire dampers
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 A.754(18)
Appendix surface not exceeding 180°C above the initial
All temperature. The average temperature rise is not
Fire dampers relevant.
Resolution 141 Penetrations and transits should meet both integrity | 916 Add text to
A.754(18) and insulation criteria. A.754(18)
Appendix
ALl
Pipe and duct
penetrations
Resolution 141 Penetrations and transits should meet both integrity | 916 Add text  to
A.754(18) and insulation criteria. A.754(18)
Append.
A.lV
Cable transits
Part5- Test |1 Where a product is approved based on a test of a|1004 Add text to the code
for surface specimen applied on a non-combustible substrate,
flammability 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).
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Relevant | parg, Interpretation or reference No of Action
document MSC/Circ
Resolution 7 Where a product is approved based on a test of a|1004 Add text to
A.653(16) specimen applied on a non-combustible substrate, A.653(16) Annex
Annex 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).
Resolution |73 Vapour barriers used in conjunction with insulation | (FP48) Add text to
A.653(16) should be tested without any other components of A.653(16) Annex,
Annex “A” or “B” class constructions that will shield the and  FTP  code
barrier being tested from the radiant panel. Annex1 Parts
Resolution 8.3.1 In the first line of the first sentence, the word “or” | 1004 Correct text
A.653(16) should read “of™". A.653(16) Annex,
Annex
Resolution |19 The sentence should be understood to mean: | 1036 Correct text
A.653(16) “Materials giving average values for all of the A.653(16) Annex,
Annex surface flammability criteria as listed in the
following table ... (etc).
Resolution 193 Qs means an average of three values of average | 1004 Add  text to
A.653(16) heat for sustained burning, as defined in paragraph A.653(16) Annex
Annex 9.3.
Part 6 - Test |[2.1 For the purpose of this part, the total heat release value | (FP48) Revise the table of
for primary (Qp for floor coverings given in section 10 of the A.653(16) Annex
deck annex to resolution A.653(16) is replaced by < 2.0 MJ.
coverings
Part 6 - Test |[2.2 Fire test procedure 1004 Revise text of FTP
for primary The test may be terminated after 40 min. code
deck
coverings
Code Ref. Description FP Remarks
Part5 |FP44/6( ) |Para7: clarify paragraph 3.1 of part 5 of the FTP | (FP44) Not agreed
Annex2 Code regarding calorific value determination
Partl FP44/6/3( ) |Para.2-2:Partl-A799(19) (FP44) ISO
Part3 FP44/6/3( ) |Para.4:MSCc916 B (FP44) Not necessary
0.6mm 50mm
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Code Ref. Description FP Remarks
Part3 FP44/6/3( ) |Para.5:Part3-A (FP44)
Part3 FP44/6/3( ) |Para.6:Part3 (FP44) Not action
160
Part5 FP44/6/3( ) |Para.9:Part5- (FP44)
Part5 FP44/6/3( ) |Para.10:Part5- (FP44) Not necessary
Part5 FP44/6/3( ) |Para.11:Part5 A653 Paral0 (FP44) Not necessary
Part3 FP44/6/7( ) | Light-weight constructions™ (honeycomb type, (FP44)
etc.) of steel or suitably insulated aluminium may
be used as non load-bearing internal "A"-class
bulkheads or decks in accommodation and service
space areas on passenger and cargo ships
Fire FP44/8( ) Fire resistance test for material of Lifeboats (FP45) Agreed ->
resistance MSC/Circ1006
test for Should be add to
Lifeboat New FTP code (?)
Part3 FP 46/5( ) |Watertight door (FP46)
Part3 FP 46/5( ) No action
Part3 FP 46/5/2 A.754(18) (FP46)
() 6mm
Part5 FP 46/5/3 (FP46) No action
()
Part2 FP 46/5/4 Part2 SO (FP46)
()
Part3 - FP47/3/3 A (FP47)
bulkhead
Part3 — FP47/3/5 (FP4T7)
bulkhead
PartS- | Fp47/3/9 1) Rapid flash over surface (FP47) Not agreed
Tes; for | ep 4516, FP |2)
| sur acs_l_ 46/16,FP |3
ammabiit | 461514
ty
Part3 — FP48/3/3 A-60 (FP48) Not agreed
bulkhead FP44/6( ) 75% 50%
Annex2 - 5 A-30 A-15
()
- FP48/3/4 2) (FP48) Not agreed
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Code Ref. Description FP Remarks
- FP48/3/4 3) (FP48) Not agreed
Part3 — FP48/3/4 6) 950 (FP48) Not agreed
Firedoor Agreed( )
Part3 — FP48/3/4 7 (FP48) Not agreed
Fire door
Part3 — FP 48/4, The development of performance standards for | (FP48) FTPcode CG
Enlaged paragraph 11 | large fire doors
fire door |andannex5 |Ep4g WG felt that the following needed further
consideration:
1) definition of large fire door;
2)definition of input parameters to the Finite
Element Method (FEM); and
3) construction principles.
Extended application methods for fire doors being
developed in CEN/TC 127 (European standards)
could be considered in this context.
Part 2- FP48/7( ) FP47, =>Amendment
Smoke and | Fpa7/10( ) |( ) FP48
Part2 & |FP48/7( ) FP48 Not agreed
Part5 ()
Part 5 - FP 49/6 FP48, FTPcode CG
Test for FP48/15 A.653(16) FP49
surface | tp 467573
flammabili
ty
Part3- Fire | FP 49/7 A.754(18) FP48, FTPcode CG
door FP48/14 Bottom clearance of the fire door FP49
Part3 — FP49/INF.2 | Test for ventilation dact (FP49)
Ventilation
system
FTP Code 1S0
Relevant ISO Description Action Remarks
document No
Part 1- 1182 Original -  1S01182:1990 FTPcode Agreed to add Ul
Non-combustibil Updated - 1SO1182:2002
Ity test Interpretation
Part 2- Smoke |5659-2 |Original - 1S05659-2:1994 (Not revised) FTIR
and toxicity test ISO/CD21489:Fire  tests  -Method  of ISO
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Relevant ISO Description Action Remarks
document No
measurement of gases using Fourier transform
infrared spectroscopy (FTIR) in cumulative FTPcode
smoke test
FTIR (Fourier Transform Infrared Spectrometer)
test method: under developing now.
FTIR ISO
2005
RIME H17
Part 5 - Test for | 5658-2 | Reference: 1SO5658-2:1996 (Not revised yet) 1SO5658-2
surface (IMO Res. A.653(16) ) IMO
flammability ISO/CD5658-2: Reaction to fire tests — Spread Res. A.653(16)
of flame - Part2: Lateral spread on building
products in vertical configuration
1ISO5658-2
RIME 2003
1ISO5658-2 A653
1SO
A653
Part 5 - Test for | 1716 Original -  1S01716:1973 FTPcode
surface Updated - 1SO1716:2002
flammability
3.1 gross
calorific value
Partl0 — Test 5660-1 |Original - 1S0O5660-1:1993 MSC40(64) | FTPcode
for high-speed Updated -  1SO5660-1:2002 MSC90(71)
craft
Part10 — Test 9705 FTPcode
for high-speed
craft
H17

FTP Code

Code

FTP code Part10&Partll
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IMO/FP49

FP
CG 16 12
MSC79

FP49 CG
CG
FP49 IACS
FP FP50
FP50
IMO
FP50 MSC80 FTP
FP50

IMO
IMO
IMO
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.2 FP49/4/2 Draft Guidelines for the approval of fixed high-expansion foam
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.3 FP49/13 Proposal for the reconsideration of IACS Unified Interpretation
SC178 on Emergency fire pumps in cargo ships
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FP 49

DocNo | Title by | Page

Adoption of the agenda

P 49/1 Provisional agenda for the forty-ninth session of the sub-committee on firga protect_ion to be held at imo Secretariat 2
headquarters, 4 albert embankment, london sel 7sr from monday, 24 to friday, 28 january 2005

FP 49/1/1 Adoption of the agenda Secretariat 5

Decisions of other imo bodies

FP 49/2 Outcome of STW 35, COMSAR 8, DE 47, FSI 12, MEPC 51, MSC 78 and C 92 Secretariat 6

FP 49/2/1 Outcome of NAV 50, SLF 47, DSC 9, MEPC 52, C 93 and MSC 79 Secretariat 6

Large passenger ship safety

FP 49/3 Outcome of MSC 78 Secretariat 10

FP 49/3/1 Report of the correspondence group Germany 29

FP 49/3/2 Outcome of MSC 79 Secretariat 8

MSC 78/WP.14 Report of the working group 30

MSC 79/WP.13 Report of the working group 24

Performance testing and approval standards for fire safety systems

FP 49/4 Report of the correspondence group United States 69

P 49/4/1 Revised fire test procedures for equivalent water-based fire-extinguishing systems for machinery spaces Sweden 25
and pump-rooms

EP 49/4/2 Draft Guidgliqes for the approval of fixed high-expansion foam fire-extinguishing systems providing foam Japan 10
generators inside the protected space

FP 49/4/3 Proposed amendment for the FSS Code Republic of Korea 8

FP 49/4/4 Comments on document FP 49/4/2 Republic of Korea 5

FP 49/4/5 Introduction of additional requirements to the FSS Code and MSC/Circ.913 Russian Federation 2

EP 49/INF.4 _Tes:ts for the approval of fixed high-expansion foam fire-extinguishing systems providing foam generators Japan 18
inside the protected space

FP 49/INF.5 Use of carbon dioxide shipboard fire-extinguishing systems in occupied spaces United States 2

Review of the 2000 high-speed craft code and amendments to the dsc code and the 1994 hsc code

FP 49/5 Report of the correspondence group Australia 28

FP 49/INF.7 Experience with implementation of Interim Guidelines for evacuation analysis Australia 5

Amendments to resolution A.653(16) relating to the preparation of specimens for sealants and mastics

FP 49/6 Comments on document FP 48/15 France 11

FP 48/15 Sealants and mastics visibly present in the form of strips less than 2 cm wide France 9

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

FP 49/7 Comments on document FP 48/14 France 5

EP 48/14 Proposal to revise resolution A.754(18) relating to the fire resistance criteria of ship divisions (paragraphs Erance 7

8.4.4.2 and 9.2)
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Doc No | Title by | Page

8 Review of the fire protection requirements of the LHNS guidelines

FP 49/8 | Proposed revisions to paragraph 3.9 of resolution A.673(16) Secretariat | 4
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PERFORMANCE TESTING AND APPROVAL STANDARDS
FOR FIRE SAFETY SYSTEMS

Draft Guidelines for the approval of fixed high-expansion foam fire-extinguishing systems
providing foam generators inside the protected space

Submitted by Japan

SUMMARY

Executive summary:  This document proposes draft Guidelines for the approval of fixed
high-expansion foam fire-extinguishing systems providing foam
generators inside the protected space, based on the test results
conducted in Japan.

Action to be taken: Paragraph 9

Related documents:  FP 48/WP.4/Rev.1, FP 48/19 and FP 49/4

Introduction

1 The Sub-Committee, at its forty-eighth session, established a correspondence group,
under the co-ordination of the United States, to progress work intersessionally on performance
testing and approval standards for the fire safety systems and agreed to the following terms of
reference (FP 48/19, paragraph 5.5.2):

“2 prepare relevant amendments for the following short-term priority category of
topics relating to machinery space and cargo pump-room fire-extinguishing

systems:
A fixed pressure water-spraying systems;
2 fixed high-expansion foam fire-extinguishing systems;
3 fixed low-expansion foam fire-extinguishing systems; and
4 portable foam applicator units;”
2 However, any guidelines or standards regarding to the fixed high-expansion foam

fire-fighting systems, especially those providing foam generators inside the protected spaces,
have never been discussed in the correspondence group.

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 Considering necessity of guidelines and/or standards for such fire-extinguishing systems
as shown in the subsequent paragraphs, for which any IMO instrument has not been prepared,
Japan proposes the draft text of Guidelines for the approval of fixed high-expansion foam
fire-extinguishing systems providing foam generators inside the protected space.

Background of the proposal
4 Recently, high-expansion foam system providing foam generators installed inside the

protected space shows a tendency to be adopted to many ships for the machinery space, based on
the following reasons:

1 the foam concentrations are not harmful;

2 foam system has a feature of cooling the protected space;

3 the condition in the protected space can be easily confirmed after extinguishing;
and

4 the system is compact and duct to convey the produced foam into the protected

space is not necessary.
5 The requirements for high expansion foam system are stipulated in paragraph 2.2 of
chapter 6 of the FSS Code. However, these requirements have been developed based on the
system providing foam generators installed outside the protected space.
6 Therefore, in Japan, the system providing foam generators installed inside of the
protected space has been approved based on the results of the tests conducted using the relevant
test procedure specified in MSC/Circ.668/728, taking the feature of the foam concentrations and
this system into account at present.
Development of the draft Guidelines
7 Taking the above-mentioned situation into account, Japan develops the draft Guidelines
for the approval of this system, as set out in annex, based on the test results conducted in Japan
and the experiences in the actual installations of the systems, and proposes it to unify the
requirements for the approval procedure and installation of this system.
Conduct of the fire test
8 Two Japanese manufacturers conducted fire tests for approval, using the relevant test
procedure specified in MSC/Circ.668/728, with satisfactory results. These test results have been
also reflected in the draft. The test results are shown in document FP 49/INF.3.

Action requested of the Sub-Committee

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

skeksk
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DRAFT GUIDELINES FOR THE APPROVAL OF FIXED HIGH EXPANSION
FOAM FIRE EXTINGUISHING SYSTEM PROVIDING FOAM
GENERATORS INSIDE THE PROTECTED SPACE

1 General

The SOLAS Convention 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 Enclosed space [To be developed]

3 Principal requirements for the system
3.1 Principal performance:

1 Automatic release of 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 foam concentrates of the system should be approved by the Administration in
accordance with MSC/Circ.670.

4 The nozzles of the generators should be successfully tested in accordance with
Appendix 1 to this guideline.

3.2 Requirements for system
A Electrical powers for the system should be supplied from emergency power.

2 The system and its components should be suitably designed to withstand ambient
temperature changes, vibration, humidity, shock, clogging and corrosion normally
encountered in machinery spaces or cargo pump room in ships. Components
inside the protected spaces should be designed to withstand the elevated
temperatures, which could occur during a fire.

3 The piping system of the system in the protected spaces should not be passed near
the equipment/devices having a high risk of the explosion to prevent piping
damage by explosion [and should be of at least two routes and provided with
pressure gauge on each route].

4 Foam generators and the piping system inside the protected space should be of
steel or equivalent.

5 The quantity of foam concentrates available should be sufficient to produce a
volume of foam equal to five times the volume of the largest space to be
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protected, or the quantity needed at the test, whichever the large. The expansion
ratio of the foam should not exceed 1,000 to 1.

Means should be provided for the crew to safely and easily check the quantity of
foam concentrates in the containers.

The operational manual of the system should be displayed at each control
position.

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

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

33 Requirements for arrangement onboard

A

Notes:

Foam generators and the piping system should be arranged not to disturb the
maintenance works for machinery and equipment in the protected space.

Power supply of the system, foam concentrates and means of controlling the
system should be readily accessible and simple to operate, and should be arranged
at positions not likely to be cut off by a fire in the protected space.

Power supplies, the foam concentrate and controls should also be outside of the
protected space.

Arrangements and number of foam generators should be designed based on the
test results for approval.

Foam generators should be installed under the uppermost ceiling in the protected
spaces except engine casing. Additional foam generator(s) should be installed
under the uppermost ceiling of engine casing and the ceiling of area(s) where
foam from the generators installed the uppermost ceiling seems to be difficult to
flow in.

Foam generators should be arranged in order to be sufficient to produce enough
volume of foam not less than the filling rate, which is demonstrated by the test for
approval. In any case, filling rate should be not less than 1m/min.

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.

The control system of ventilation fans”, discharge alarm and oil pumps”" should
be available at the position(s) where this extinguishing system is controlled.

*: Refer to the Hazen-Williams Method or the Darcy-Weisbach Equation.
**:  These are covered by SOLAS II-2 regulation 5.2.2.2 and 5.2.2.3.
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APPENDIX 1

NENT FOR FOAM GENERATOR MANUFACTURING STANDARDS

Components of the system installed in the protected space should be tested in accordance with
the following items stipulated in Appendix A to MSC/Circ.668:

1

2

I:\FP\49\4-2.DOC

Dimension

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

Stress corrosion

Sulphur dioxide corrosion: Visual inspection only may be carried out

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.

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

Impact test: Only, the nozzles may be tested.

Clogging test: Where the diameter of the opening of the nozzle exceed [1.5 mm)],
this test need not apply.
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APPENDIX 2

TEST METHOD FOR HIGH EXPANSION FOAM FIRE-FIGHTING SYSTEM
1 Scope (To be developed)
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 Tests for fire extinguishing of the system should be carried out using the following test
enclosures. The floors of test enclosures should be square as far as practicable.

A 100 m” in area. The height of the enclosure should be 5 m (Class 1).

2 At least 300 m” in area. The height of the enclosure should be at least 10 m.
(Class 3)

3.2.1.2 Any test enclosure should be provided with natural or forced ventilation to ensure that
the oxygen concentration at the fire location remains above 20% (by vol.) during the fire test.
The ventilation should be arranged so that fresh air from the ventilation should not been taken
into the foam generators directly.

322 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 m” 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 m” in area), underneath. See figure 1.
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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 centred with nozzle
angled upward at a 45-degree angle to strike a 12 — 15 mm diameter rod
I m away.

(2) Fire in trays under (4m?”) and on top (3m?) 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 low flow 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 m? 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

4 4m? tray under the simulated engine. (Test fuel: Heptane)
Fire Type Low pressure Low Pressure, High pressure
Low flow

Wide spray angle (120 Wide spray angle Standard angle

Spray nozzle to 125 degree) (80 degree) (at 6 bar)
Full corn type Full corn type Full corn type

Nominal oil Pressure 8 bar 8.5 bar 150 bar

Oil flow 0.16 +0.01 kg/s 0.03 +0.005 kg/s 0.050 + 0.002 kg/s

Oil temperature 20 + 5 degree 20 + 5 degree 20 + 5 degree
Nominal heat release rate 5.8+0.6 MW 1.1+0.1 MW 1.8+02 MW

3.2.4 Installation requirements for tests

1 Foam generators should not be installed above the simulated engine.
2 Foam generators should be installed as high as possible.
3 The number and spacing of foam generators should be in accordance with the

manufacturer’s system design and installation manual.
4 Test procedure
4.1 Preparation

A The tray(s) used in the test should be filled with at least 30mm oil on a water base.
Freeboard should be 150 + 10 mm.

2 Sea water or simulated sea water specified in paragraph 3.6.3 of MSC/Circ.670
should be used for the fire test, except the case where it is shown that fresh water
gives the same level of performance as sea water.
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4.2 Measurements

The following should be measured during the test.

A oil flow and pressure;
2 flow and pressure for the water with foam concentrates in the system; and
3 oxygen concentration at the fire location (The measurement may be terminated

when the foam fills up to the oxygen meter).
4.3 Pre-burning

After ignition of all fuel sources, 2 min pre-burn time for the tray fires and 10 to 15 sec for the
spray and heptane fires before the extinguishing agent is discharged.

4.4  Duration of test

Extinguishing agent should be discharged for 50% of the discharge time recommended by the
manufacturer or 15 min whichever is less. The oil spray, if used, should be shut of 15 sec after
the end of agent discharge.

4.5 Observations before fire test

Temperature of the test room, fuel and the simulated engine should be measured and recorded.
4.6  Observations during fire test

The following observations should be recorded.

1 start of ignition procedure;

2 start of the test (ignition));

3 time when the system is activated;

4 time when the fire is extinguished;

5 time when the system is shut off;

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

7 time when the oil flow for the spray fire is shut off; and
.8 time when the test is finished.
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4.7 Observations after fire test

The following should be recorded.
A 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 re
The test report
1

2

.10

A1
A2

13

14
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port

should include the following items.

Name and address of the test laboratory;

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;

Drawing of each test configuration

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

Conclusions;
Deviations from the test method, if any;

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

Date and signature.
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Figure 1
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CONSIDERATION OF IACS UNIFIED INTERPRETATIONS

Proposal for the reconsideration of IACS Unified Interpretation
SC178 on Emergency fire pumps in cargo ships

Submitted by Japan

SUMMARY

Executive summary: This document provides comments and subsequent proposals of
modifications to the IACS Unified Interpretation SC178 “Emergency
Fire Pumps in Cargo Ships” annexed to the document MSC 78/22/1.

Action to be taken: Paragraph 19
Related document: MSC 78/22/1

Background

1 The Maritime Safety Committee, at its seventy-eighth session, instructed the
sub-committees to consider the IACS Unified Interpretations annexed to document MSC 78/22/1,
which fall within their purview, and take action as appropriate.

2 This document provides comments and proposals for modifications to the IACS Unified
Interpretation SC178, as contained in annex 13 of document MSC 78/22/1.

TACS Unified Interpretation SC178
3 Paragraph 2.2.1.3 of chapter 12 in the FSS Code reads:

“The total suction head and the net positive suction head of the pump shall be determined
having due regard to the requirements of the Convention and this chapter on the pump
capacity and on the hydrant pressure under all conditions of list, trim, roll and pitch likely
to be encountered in service. The ballast condition of a ship on entering or leaving a dry
dock need not be considered a service condition.”

4 Japan understands that this paragraph is to provide an appropriate design for emergency
fire pumps, taking account of actual ship’s condition (draught, trim and heel) in service,
including ship’s motion (pitch and roll). However, this requirement seems quite vague.

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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In this situation, Japan understands IACS’s intention and appreciates their efforts to
provide an interpretation on this issue, as provided in SC178 set out annex 13 to document
MSC 78/22/1. However, Japan is concerned about the provisions of SC178 may be excessive,
which would lead to undesirable effects on the ship’s design as highlighted in the subsequent
paragraphs.

SC178 provides design angles of 22.5 degrees in roll and 10 degrees in pitch, which may
be +£11.25 degrees and +5 degrees judging from the provisions for the relaxation of the pitch
angle for ships of 100 m or over in length. Table 1 and figure 1 show results of the application of
the pitch angle specified in SC178 to actual ship designs.

Table 1 - Pitch angle and draught in the results of the application of SC178

Draught (m) in the lightest . . Position and Suction Head of
sega (()in)g condi ti(gm SC178 Pitch forward Pitch afterward Emergency Fire Pump
L (m) Type dm df da Pitch A da pf A df pa X h Head
70.00 | Tanker 2.36 1.63 3.09 5.00 | -3.81 0.03 6.19 | -1.44 -35.00 5.20 5.16
84.98 | Reefer 2.53 1.57 3.49 5.00 | -3.71 | -0.22 629 | -2.16 | -38.89 6.20 6.18
89.50 | LPG 3.51 3.34 3.68 5.00 | 478 | -0.23 522 | -0.58 -44.75 7.00 7.21
93.50 | General 3.69 2.75 4.63 5.00 | -3.85 0.55 6.15 | -1.35 -42.55 7.80 6.96
100.00 | Tanker 3.88 3.53 4.23 5.00 | -4.60 | -0.14 540 | -0.85 -45.80 6.80 6.58
111.50 | Container 3.89 3.20 4.58 4.48 | -3.78 0.21 519 | -L18 -50.35 7.20 6.62
112.90 | Reefer 3.40 2.30 4.50 4.43 | -3.31 0.13 5.55 | -2.08 -56.45 7.70 7.55
123.00 | Lime Stone 4.78 3.83 5.73 4.07 | -3.18 1.36 495 | -0.55 -54.35 8.60 6.83
133.00 | Reefer 4.33 3.15 5.51 376 | -2.74 1.14 4.78 | -1.23 -62.90 8.00 6.68
140.00 | Cement 4.37 3.25 5.49 3.57 | -2.65 1.12 449 | -L12 -64.75 8.80 742
150.00 | Container 4.25 3.08 542 333 | -2.44 1.05 423 | -1.29 -68.40 8.40 7.06
162.00 | BC 4.99 3.87 6.11 3.09 | -2.29 1.74 3.88 | -0.50 -76.12 8.50 6.55
181.00 | BC 5.26 4.26 6.26 276 | -2.13 1.90 340 | -0.11 -83.30 8.40 6.23
190.00 | Container 6.42 5.62 7.22 2.63 | -2.15 2.85 3.11 1.25 -83.85 9.61 6.34
217.00 | BC 542 3.57 7.27 230 | -1.33 291 328 | -0.80 | -101.00 | 10.20 7.12
230.00 | Container 7.02 6.05 7.99 2.17 | -1.69 3.63 2.66 1.68 | -107.30 | 10.80 6.94
235.00 | Tanker 7.04 6.56 7.52 2.13 | -1.89 3.16 2.36 2.19 | -109.10 | 10.50 7.06
259.00 | LNG 8.07 7.30 8.84 1.93 | -1.59 4.48 2.27 2.93 | -11449 | 13.00 8.10
277.00 | BC 6.10 4.10 8.10 1.81 | -0.98 3.74 2.63 | -0.27 | -130.50 | 11.40 7.53
279.00 | BC 7.42 6.21 8.63 1.79 | -1.30 4.27 2.29 1.84 | -130.56 | 12.40 7.93
290.00 | BC 7.01 547 8.55 1.72 | -1.12 4.19 2.33 1.10 | -134.92 | 12.00 7.62
318.00 | Tanker 9.76 8.09 | 1143 1.57 | -0.97 7.07 2.17 3.72 | -146.55 | 14.83 7.56
324.00 | Tanker 8.35 6.30 | 10.40 1.54 | -0.82 6.04 2.27 1.93 | -150.30 | 14.40 8.20
Note:
dm: Draught at midship (m) in the lightest sea going condition
da: Draught at AP (m) in the lightest sea going condition
df: Draught at FP (m) in the lightest sea going condition
A: Angle of ship’s keel to horizontal surface in pitch forward/afterward (deg) as given in (+) for
trim by stern / (-) for trim by stem
da_pf: Draught at AP (m) in pitch forward*. Value less than zero means that ship’s bottom at AP is
exposed above the sea surface
df pa: Draught at FP (m) in pitch afterward*. Value less than zero means that ship’s bottom at FP is
exposed above the sea surface
X: Position of emergency fire pump in length (m) from the midship as given in (+) for forward /
(-) for afterward
h: Height of emergency fire pump from the base line (m)
Head: Required suction head for the emergency fire pump (m) in the condition with pitch forward
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For the simplifying, change of draught by pitching is assumed that ship’s pitching motion is
occurred around the sea surface at the ship’s midship.
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t Fitch forward
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Figure 1 - Draught in the results of the application of SC178
(150,000CF Reefer, L = 84.98 m)

7 Table 1 shows that the required pitch angle afterward causes the forward bottom in many
ships to be exposed above the water line. This means that the pitching angle is assuming very
severe sea conditions such that it causes bottom slamming and is not appropriate for considering
the design of emergency fire pumps, which are provided in case there is a fire within the
machinery spaces containing the main fire pumps.

8 Table 1 also shows that required pitch angle in forward causes bottom afterward in some
small ships to expose above the water line and it seems to be an unrealistic condition such that it
causes propeller racing. Considering the fact that it is also to be taking account of roll, this
requirement of pitching angle would be very severe for relatively large ships and it causes many
ships to move their emergency fire pumps and/or its seawater inlet forward of the engine room so
as to comply with this requirement.

9 For large ships, this pitching angle might not seem so severe. However, required suction
head caused by this pitching angle, as shown in Table 1, is very severe for many ships, taking
account the capabilities of pumps currently available on the market.

10 Expected problems for the change of design of the emergency fire pumps caused by the
application of SC178, are as provided in the followings paragraphs:

A In cases where the emergency fire pump is arranged afterward of the engine room
(conventional design):

(a) A seawater inlet for an emergency fire pump would be forced to arrange
within the machinery space containing main fire pumps, usually the engine
room.  However, this is counter to the provisions of SOLAS
regulation I11-2/10.2.1.4.1 which requires that the emergency fire pump, its
seawater inlet, piping for suction and delivery and remote control of the
relating valve be located outside the machinery space containing the main
fire pumps. Of course, Japan knows that certain parts of them have been
located within the machinery space partly (as short as possible); however,
Japan can not agree to accept that significant parts of them should be
arranged within the machinery space by the application of SC178.

(b) Too large a suction head would be required for a emergency fire pump, in
spite of difficulties to select pumps having such large suction head in the
market (The maximum suction head of usual pumps would be 6 to
7 metres.).
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In the case where an emergency fire pump is arranged forward of the engine

room:

Possible location accepted for a seawater inlet for a emergency fire pump would
be limited and forced to be arranged near the ship’s midship section, taking
account the provisions of SOLAS regulation 1I-2/10.2.1.4.1 and ship’s motion
(roll and pitch) required by SC178. In some cases, cargo volumes would be lost
for a space of the emergency fire pump and remote control devices may be
required for such pumps in many ships.

(a)

(b)

In tankers:

(@)

(i)

(iii)

(iv)

)

it is difficult to arrange the emergency fire pump within cargo
pump-rooms since the driving power for such pumps can not be
located within such pump-rooms;

it is prohibited to arrange the emergency fire pump within the
cargo area by the provisions of SOLAS regulation 11-2/4.5.1.1;

accordingly, possible location within the ship’s aft part would be
limited to positions (e.g., a deep well provided within wing FOT or
a recess with access trunk from the upper deck with a cofferdam
surrounding it within the engine room required by
regulation 11-2/10.2.2.3.2.2 of the SOLAS) subject to an
understanding of less accessibility in emergency and for
maintenance;

forward ballast pump-rooms, if provided, may be possible to
arrange an emergency fire pump subject to the conditions that
piping for seawater inlet should be arranged near the ship’s
midship, and forced to be significant long, considering conditions
with pitching afterward. Furthermore, in the case of long piping,
anti-fouling systems should be arranged not to block the inside of
piping by marine growths and operated periodically under the
condition of less accessibility; and

where the emergency fire pump is located in the compartment
forward of the collision bulkhead, which would be such as a deep
well in FPT because of complying with the requirements of suction
head in the condition with pitching afterward, in addition to the
problems as specified in (iv) above, it is a concern worried to
increase troubles due to poor maintenance by less accessibility and
appropriate consideration would be required for the control of
valves for pipes piercing the collision bulkhead in accordance with
the provisions of SOLAS regulation II-1/11.4.

In ships other than tankers (excluding ro-ro ships, container carriers, etc.):

In addition to paragraphs 10.2 (a) (iv) and (v) above, the following

problems may be expected:
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(1) where the emergency fire pump is located in the lower stool in the
cargo space, if provided, it is worried to increase troubles due to
poor maintenance by less accessibility; and

(11) where the emergency fire pump is located in the upper stool in the
cargo space or on the upper deck, if possible, larger suction head
would be required for emergency fire pump, in spite of difficulties
in selecting a pump having such large suction head in the market;

() In ro-ro ships, container carriers, etc., alternative location would be found
within cargo spaces in comparatively easy; however, in such case, an
appropriate consideration is to be made for the accessibility for emergency
case and maintenance and the restriction of electrical equipment.

Examination on an appropriate design criteria for emergency fire pumps
11 Ship’s conditions in service would be categorized as follows:

(1) cargo and/or ballast loaded conditions in navigation;
(2) intermittent conditions during ballast water exchange; and
3) intermittent conditions during loading/unloading in port.

12 For conditions categorized in (1) of paragraph 11, Japan agrees with providing
appropriate design conditions, taking account of an appropriate ship’s motion. However, for heel
and trim, it is enough to consider those as given in each cargo and/or ballast loaded conditions.
For achieving further safety, there may be room for consideration of additional heel and trim in
the engine room flooded condition which may be caused by use of the emergency fire pump.

13 Table 2 shows the results of trim and heel caused by one hour of water supply by the
emergency fire pump for ships having the engine room in the their aft. One hour of water supply
is corresponding to “A-60" class insulation required for its sea inlet within the engine room by
the provisions of SOLAS regulation 1I-2/10.2.1.4.1. Considering the assumption for the
calculation, these values are seemed to be very small.

Table 2 Trim and Heel caused by use of emergency fire pump
Draught (I.n) m the‘ l¥ghtest Trim and Heel cased by use of Emergency Fire Pump
sea going condition

L (m) Type dm df da Water supply quantities (m”) | Trim (deg) | Heel (deg)
70.00 | Tanker 2.36 1.63 3.09 25.00 0.59 3.44
84.98 | Reefer 2.53 1.57 3.49 25.00 0.34 5.00
89.50 | LPG 3.51 3.34 3.68 25.00 0.23 0.88
93.50 | General 3.69 2.75 4.63 25.00 0.17 0.76
100.00 | Tanker 3.88 3.53 4.23 25.00 0.15 0.59
111.50 | Container 3.89 3.20 4.58 25.00 0.10 0.36
112.90 | Reefer 3.40 2.30 4.50 25.00 0.18 1.73
123.00 | Lime Stone 4.78 3.83 5.73 25.00 0.09 0.29
133.00 | Reefer 4.33 3.15 5.51 25.00 0.10 0.65
140.00 | Cement 4.37 3.25 5.49 25.00 0.05 0.13
150.00 | Container 4.25 3.08 5.42 25.00 0.06 0.20
162.00 | BC 4.99 3.87 6.11 25.06 0.03 0.13
181.00 | BC 5.26 4.26 6.26 32.05 0.02 0.10
190.00 | Container 6.42 5.62 7.22 32.36 0.03 0.16
217.00 | BC 5.42 3.57 7.27 39.45 0.01 0.11
230.00 | Container 7.02 6.05 7.99 40.69 0.02 0.14
235.00 | Tanker 7.04 6.56 7.52 49.45 0.01 0.04
259.00 | LNG 8.07 7.30 8.84 63.46 0.01 0.09
277.00 | BC 6.10 4.10 8.10 63.37 0.01 0.05
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Draught (m) in the. l?ghtest Trim and Heel cased by use of Emergency Fire Pump
sea going condition
279.00 | BC 742 6.21 8.63 64.03 0.01 0.05
290.00 | BC 7.01 547 8.55 70.65 0.01 0.04
318.00 | Tanker 9.76 8.09 | 11.43 72.00 0.00 0.02
324.00 | Tanker 8.35 6.30 | 10.40 72.00 0.00 0.03

Note: Angles of trim and heel are calculated in the assumption of the weight of the water supply
is acting on the point of 0.4 times of the ship’s length (L) afterward from the ship’s
midship and 0.25 times of the ship’s breadth off the ship’s centreline.

14 These results only show the conditions with trim by stern. For the conditions with trim
forward, trim and heel angles which can be obtained by the calculation in the same manner, are
similar as those in the results for the conditions with trim by stern. According to these results
with modification for simplifying and including a certain margin, Japan considers that it is
enough to take account of +/- 1 degree in trim and +/- 5 degrees in heel as an additional trim and
heel for the design of emergency fire pumps.

15 For the effect by the ship’s motion, it is very difficult to estimate appropriate angles of
roll and pitch for the design criteria. However, from the viewpoint for practical design, Japan
seems that angles same as those given for trim and heel may be appropriate for pitch and roll,
respectively, to be considered. Accordingly, Japan considers that it is enough to take account of
+2 degree in trim and £10 degrees in heel as an additional trim and heel for the design of
emergency fir pumps, including safe margin for pitch and roll.

16 For conditions categorized in (2) of paragraph 11, Japan supposes that such conditions
need not be considered as a condition in service because such conditions are only occurred
temporally in calm sea and special attention should be paid by the crews during such an abnormal
condition.

17 For conditions categorized in (3) of paragraph 11, Japan supposes that such conditions
need not be considered as a condition in service, as same as “the ballast condition of a ship on
entering or leaving a dry dock” because a shore support for fire fighting may be expected and is
given easily and quickly when a fire occurs.

Conclusion

18 Japan agrees with making interpretations for improvement of the safety level on the
design of emergency fire pumps; however, Japan can not support the such an impracticable
improvement without assessing practical problems and an impact on the actual ship’s design as
shown in paragraphs 6 to 10 above. Therefore, Japan proposes to take another one session for
further discussions/considerations to establish a rational and reasonable interpretation, taking
account of the above problems in actual ship’s design and experience. For this purpose, Japan
proposes a possible modification to IACS SC178, as shown in the annex, on the basis of the
examination as shown in paragraphs 11 tol7, as a basis for the consideration.

Action requested of the Sub-Committee

19 The Sub-Committee is invited to consider the above comments and proposals and to take
action as appropriate.

skeksk
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ANNEX

POSSIBLE MODIFICATION TO IACS UNIFIED INTERPRETATION
SC178 PROPOSED BY JAPAN

1 It should be demonstrated by calculation that this paragraph is satisfied at: the lightest
seagoing condition, with account being taken of additional heel and trim of 22-510° reH-and +62°

piteh”respectively:-and.

1) Where the length of the ship exceeds 100 m, the piteh-additional trim_may be
taken as 380200/L degrees where L = length of the ship, in metres—as-definedintUR-S2.

2 a-A loading/unloading condition in a port and intermittent conditions during ballast water
exchange need not be considered as a serv1ce condltlon in this paragraphw&he&t—e&rge—er—bal—l—&s{
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RECOMMENDATION ON EVACUATION ANALYSIS FOR
NEW AND EXISTING PASSENGER SHIPS

Study on evacuation analysis and comments on MSC/Cire.1033

Submitted by Japan

SUMMARY

Executive summary: This document provides the information on the experience of
evacuation analysis by the Japanese experts and their comments on
the discussion points for revision of MSC/Circ.1033.

Action to be taken: Paragraph 6

Related documents: ~ MSC/Circ.1033, FP 47/INF.4, FP 48/INF.2, FP 48/4, FP 48/4/1 and
FP 48/19

Background

1 The Interim Guidelines on evacuation analyses for new and existing passenger ships
(MSC/Circ.1033) was approved at MSC 75 in May 2002. At FP 47, Japan informed the
Sub-Committee of results of a preliminary study on the Interim Guidelines, which was conducted
by the National Maritime Research Institute (NMRI).

2 As the results of preliminary study, the NMRI pointed out the following problems of the
interim guidelines for the advanced evacuation analysis are as follows:

1 No clear index for evaluating local congestion is introduced,
2 Wide variety of response time makes the evacuation analysis meaningless; and
3 The number of scenarios for reduced escape route availability is only two and the

scenarios have not been fully discussed.
The second comment was supported by Germany in document FP 48/4/1 (paragraph 2.1.2).
3 The Sub-Committee, at its forty-eighth session, invited the Members and international

organizations to submit, to FP 49, any information that may be relevant for the necessary future
upgrading of the present Interim Guidelines (FP 48/19, paragraph 12.2).

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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4 After FP 47, the NMRI has gained its experience on the evacuation analyses and
considered the improvement of the interim guidelines again.

5 Japan would like to introduce the comments of the NMRI on the discussion points for the
amendment to the Interim Guidelines together with the information on the experience of
evacuation analysis for a passenger ship.

Action requested of the Sub-Committee

6 The Sub-Committee is invited to note the above comments and the information provided
in the annex.

skeksk
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ANNEX"

EXAMPLE OF EVACUATION ANALYSIS AND DISCUSSION
POINTS ON MSC/CIRC.1033

1 History of discussion on the interim guidelines on evacuation analyses for new and
existing passenger ships after MSC 75

The interim guidelines on evacuation analyses for new and existing passenger ships
(MSC/Circ.1033) were prepared at forty-sixth session of the Sub-Committee (FP 46), held in
February 2002, and approved at the seventy-fifth session of the Committee (MSC 75), held in
May 2002. At the forty-seventh session of the Sub-Committee (FP 47), held in February 2003,
Japan provided the following information paper:

FP 47/INF.4 "Any other business - Preliminary study on the interim guidelines for
evacuation analyses for new and existing passenger ships".

In this document, the results of preliminary study by the National Maritime Research Institute
(NMRI) were introduced and the following problems in the interim guidelines for the advanced
evacuation analysis were pointed out:

A No index for evaluating local congestion is introduced;
2 Wide variety of response time makes the evacuation analysis meaningless; and
3 The number of scenarios for reduced escape route availability is only two and the

scenarios have not been fully discussed.

At the forty-seventh session, the problems of the interim guidelines were not discussed in depth,
while mandatory application of the guidelines for large passenger ships was discussed. The
relevant part of the report of the Sub-Committee (FP 47/16) was as follows:

"7.10 The Sub-Committee considered whether the Interim Guidelines on evacuation
analysis for new and existing passenger ships (MSC/Circ.1033) should be made
mandatory for large passenger ships and, having noted the opinions of several
delegations that more data on application of the Interim Guidelines was needed to
validate the methodologies and criteria contained in the above Guidelines, agreed that
the Interim Guidelines should not be made mandatory at this time."

At the forty-eighth session of the Sub-Committee (FP 48), Canada provided the following
information paper on the evacuation analysis:

" This annex was developed by the National Maritime Research Institute (NMRI). For detailed information, please
contact to the following persons:

S. Ota: ohta@nmri.go.jp (General)

K. Miyazaki: okuzumi@nmri.go.jp (Evacuation analysis)

K. Yoshida: koichiy@nmri.go.jp (General)

M. Katuhara: kat@nmri.go.jp (Detailed model of the analysis)
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FP 48/INF.2 "Recommendation on evacuation analysis for new and existing passenger
ships - Ship evacuation analysis for two vessels using the simplified and advanced
methods", by Canada;

The conclusions and recommendations of this document were as follows (FP 48/INF.2 annex,
paragraph 5 and 6):

"y Conclusions

In the absence of human behavioural data, the simplified analysis represents a sound
basic approach to ship evacuation modelling. However, the guidance available with
respect to the application of that method is poor. As a result, the simplified analysis may
be more onerous and time consuming than running a user-friendly advanced analysis
program.

The assumptions required to conduct the simplified analysis are such that two different
modellers would return different results for to the same vessels.

The interim guidelines in their present form are insufficiently detailed to permit the
sensible application of the simplified analysis to the assessment of personnel evacuation
from passenger vessels.

For the advanced analysis, the guidelines are more likely to enable different modellers to
achieve similar results for any given vessel, but the method would benefit from an
improved definition of how personnel should be distributed in the various evacuation
cases.

Clearly, the results from the two methods can be quite different, with those from the
simplified method generally giving a much shorter evacuation time due to the lack of
realistic consideration of complex issues such as contra-flow and human behaviour.
However, these results are greatly affected by the "safety factors" defined in the two
methods. In the examples herein, the answers from the two methods are within about 10%
when the safety factors are removed from both methods.

6 Recommendations

It is recommended that, if the simplified analysis is to remain an acceptable method of
evacuation analysis for some time in the future, a number of improvements be made to the
guidelines, including:

A greater definition of the passenger distribution;

2 enhanced definition of the geometry to remove doubt concerning the
dimensions in complex geometries,

3 clarification of the method by which the calculations for a single zone can
be applied to a whole ship; and

4 enhanced presentation of the examples provided.
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It is recommended that the safety factors proposed for the two methodologies be
rationalized and made equivalent, to allow better comparison of the methods.

It is recommended that full-scale evacuation trials be conducted in conjunction with
modelling by these two methods to assist in improving understanding of the areas where
the methodology can be improved, and safety factors reduced.”

Furthermore, the evacuation analyses were discussed in the following two papers:

FP 48/4 "Large passenger ship safety - Report of the correspondence group", by Germany
(C.G. co-ordinator); and

FP 48/4/1 "Large passenger ship safety - Comments on document FP 48/4", by Germany.

In the report of the correspondence group (FP 48/4), comments of members on the mandatory
application of evacuation analysis for large passenger ships were referred to under "task 3.1",
i.e., evacuation analysis in the design process. On this issue, there were various comments.

In document FP 48/4/1, the comments in FP 47/INF.4 were supported as follows:

"2.1.2 The comment by Japan (FP 47/INF.4) is supported. The goal of the analysis is to
"identify and eliminate, as far as practicable, congestion which may develop during
abandonment, due to normal movement of passengers and crew along the escape
routes..." (MSC/Circ.1033, annex 2, 1.1.1). However, since the supposed reaction time
span is big, the forming of congestion is reduced significantly. It is therefore
recommended to reduce the reaction time span to [one] minute (e.g. night case: 9.5 to
10.5 minutes instead of 7 to 13 minutes). This will not influence the overall travel time
significantly, but points of congestion will show up in a stronger way. In view of the
"positive alarm sequence" discussed in other tasks, this would be a logical conclusion.”

The results of discussion on the evacuation analysis were reported in paragraph 12 of document
FP 48/19 as follows:

"12 RECOMMENDATION ON EVACUATION ANALYSIS FOR NEW AND
EXISTING PASSENGER SHIPS

12.1  The Sub-Committee considered document FP 48/INF.2 (Canada) and noted with
appreciation the information provided on the experience gained with two passenger
vessels with regard to the application of the simplified and advanced methods specified in

the Interim Guidelines on evacuation analysis for new and existing passenger ships
(MSC/Circ.1033).

12.2  The Sub-Committee also considered documents FP 48/4 and FP 48/4/1
(Germany), containing comments and proposed revisions on the Interim Guidelines, and
agreed not to revise the aforementioned guidelines until more experience is gained in
their application. To this end, Members and international organizations were invited to
submit, to FP 49, any information that may be relevant for the necessary future
upgrading of the present Interim Guidelines."”

In response to the request by the Sub-Committee, some comments of the NMRI on the interim
guidelines are provided in this annex.
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2 Results of evacuation analyses for a passenger ship

The NMRI carried out the evacuation analyses for a passenger ship in accordance with
MSC/Circ.1033. The results of analyses are reported in appendix 1. Based on the experience,
some problems on the interim guidelines were found.

3 Discussion points for amendment to MSC/Circ.1033

The discussion points for amendment to MSC/Circ.1033 are set out in appendix 2. The
Sub-Committee is invited to note the appendix 2 during the discussion on MSC/Circ.1033.
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APPENDIX 1
RESULTS OF EVACUATION ANALYSIS FOR A PASSENGER SHIP
1 Numerical model
1.1 Basic model and nomenclature

The basic numerical model of the evacuation simulation program used for the analysis was
so-called "NODE, PASS, SPACE model"™. Flow rate, length and area of the escape route are
specified as the attributes of NODE, PASS and SPACE, respectively. Walking speed is specified
for each evacuee. In the numerical simulation, position/movement of each evacuee is calculated
at each time step.

For the purpose of explanation, the following nomenclature is used:

nn

1 T », means the time at which person "j" goes through NODE "i";

2 T T p; means estimated T i p; under the assumption of no congestion between
NODE "i-1" and NODE "i" (NODE "i-1" is in upstream of NODE "i");

3 T . »; means the difference between T'f; 5 and T 5 p ;

4 T§; means the maximum value among T'§; p; while varying Pj as parameter,
specified for the NODE "i";

5 T means the maximum value among T'§;;

.6 |T G |95% means the value exceeding 95 % of T'§; calculated through repeated

evacuation simulation in regard to NODE "i"; and
v |T ¢ | o5, Means the value exceeding 95 % of T calculated through repeated

evacuation simulation.
1.2  Walking speed

Individual walking speed can be set. In case of counter flow, both walking speeds of an evacuee
and a crew moving towards opposite direction on a same "PASS" were reduced to 80 % of the
original speeds.

1.3 Selection of escape route

The evacuation simulation program has the function of automatic route selection taking into
account group psychology. Though this function is useful for determining the escape routes
under conditions of reduced capacities or unavailability of escape routes, this function was not
used for the analysis referred to in this document. The escape routes were determined by the ship
designer and were basically primary escape routes.
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2 Calculation conditions

2.1 Ship and number of persons

The gross tonnage and over all length of the ship for analysis were 116,000 tons, 290 m,
respectively. The accommodation and service areas, related to evacuation analysis, consisted of
14 decks and 7 main vertical zones. The arrangement of such areas except crew's spaces is
illustrated in figure 1, while the detailed escape route arrangements for the analyses were not
completely the same as in the figure.

Number of passengers for calculation was 3,115. Number of crew for night cases and day cases
were 1,188 and 1,122, respectively, by order of the customer. Therefore, the numbers of persons
for night cases and day cases were 4,303 and 4,237, respectively.

2.2 Calculation conditions

Eight cases were calculated. The calculation conditions are specified in table 1. The calculations
under conditions A to C were deterministic and repetition was not necessary.

23 Initial distribution of persons

The initial distribution of persons in "Modified case 1", for which was set under conditions A
to D, as follows:

1 passenger cabins were fully occupied with maximum berthing capacity;

2 2/3 of crew members were in their cabins;

3 50 % of the residual crew members (1/3) were in service spaces;

4 25 % of the residual crew members (1/3) were not explicitly modelled (emergency

stations); and
5 25 % of the residual crew members (1/3) were in passengers cabin quarters.

In other words, the counter flow specified in paragraph 4.1.3 of "method to determine the travel
time (t) by simulation tools for the advanced evacuation analysis", i.e., appendix of annex 2 to
MSC/Circ.1033, has not been taken into consideration under conditions A to D.

The initial distribution for conditions A to D, i.e., "Modified case 1", is illustrated in figure 2.
The initial distribution for conditions E and F, i.e., "Case 1" and "Case 3", is illustrated in
figure 3. The initial distribution for conditions G and H, i.e., "Case 2" and "Case 4", is illustrated
in figure 4.

In these figures, green areas (with horizontal lines) are assembly stations and blue areas (with
slant lines) are public spaces other than assembly stations. The stairways are expressed in red
(with vertical lines). In figure 3 and figure 4, the arrows indicate counter flow, i.e., the
movement of crew which were initially located at assembly stations.
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24 Response time

Response time distribution to be used in the calculations is specified in paragraph 3.2.2 of
"method to determine the travel time (t) by simulation tools for the advanced evacuation
analysis", i.e., the appendix of annex 2 to MSC/Circ.1033. Based on the appendix, it is possible
to interpret that variety of response time is taken into account for determining individual travel
time. On the other hand, in paragraph 2.4 of "interim guidelines for the advanced evacuation
analysis of new and existing passenger ships", i.e., annex 2 to MSC/Circ.1033, individual
assembly time is determined as follows:

"2.4  Individual assembly time is the sum of the individual response time and the
individual travel time."

Based on this description, it may be appropriate that travel time is calculated without taking into
account variety of response time.

In this paper, the former interpretation was applied that variety of response time is taken into
account for determining individual travel time.

3 Results

For conditions D to H, calculations were carried out 50 times for each condition. Figure 5 shows
the assembly times, including response time and excluding safety margin, for condition D.
Figures 6 and 7 show the assembly times, including response time and excluding safety margin,
for conditions E to H. Figure 8 shows the congestion times 7€ determined in paragraph 1.1.5

for condition D. Figures 9 and 12 show the congestion times |T C|95% determined in
paragraph 1.1.7 for conditions E to H.

The total assembly times, including safety margin, under conditions A to C and total values
exceeding 95 % of calculated assembly times under conditions D to H are given in table 2. The

congestion times 7 under conditions A to C and congestion times | T* | o50, under conditions D

to H are also given in table 2. The unit of time is second. In the table, "representative congestion
point" means a congestion point corresponding to 7, under conditions A to C, and such
congestion point most frequently appears, under conditions D to H.

As shown in figure 6, there is no significant deference between graphs of assembly time,
excluding safety margin, under conditions E and F, i.e., "case 1" and "case 3", respectively. The
reason can easily be understood based on figures 9 and 10, i.e., figures on congestion time, that
the congestion is not significant. Comparing with figures 8, 9 and 10, it can be supposed that the
short congestion times under conditions E and F is mainly caused by the wide variety of response
time.

In the interim guidelines, it is not required to distinguish evacuees and fire-fighters, which are
initially located in assembly stations to create counter flow. In figures 9 to 12, the congestion
times of evacuees and of fire-fighters are shown, separately. As shown in figure 12, long
congestion time was observed for a fire-fighter under "case 4". Such long congestion time was
caused by the following situation:
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1 In case of this calculation, response time of a fire-fighter, which was in an
assembly station, was long;
2 Due to flow of evacuees, the fire-fighter could not enter into a stairway from the
assembly station until most of all evacuees went out the stairway;
3 Then, the congestion time of the fire-fighter was made long, while congestion

time of evacuees was not so long.

If "congestion time" is determined as the time during which a space in an escape route is filled by
persons at a certain density, such congestion time could be much longer than the value expressed
by T¢ determined in paragraph 1.1.5. It is considered that more essential index for evaluating
congestion is 7€ rather than the time during which a space in an escape route is filled by persons
at a certain density.

4 Consideration

Paragraph 3.7.2 of "interim guidelines for the advanced evacuation analysis of new and existing
passenger ships" is as follows:

"3.7.2 If any identified congestion region is found to persist for longer than 10% of the
simulated overall assembly time, it is considered to be significant.”

In accordance with this provision, congestion, determined in paragraph 3.7.1 of the annex, is not
significant unless it becomes longer than two to three minutes, because total assembly times are
twenty to thirty minutes as shown in table 2. In this context, significance of congestion may be
decreased when longer safety margin is introduced.

The following values were calculated:
Time for moving = Total assembly time - Average response time - Safety margin.

Table 3 gives the time for moving under each condition. It should be noted that movement to
assembly station can usually be conducted within several minutes after start of travelling. Even
in such a big ship, as calculated, movement to assembly station took about ten minutes and the
major part of time for movement to assembly station is not congestion. It should further be noted
that under condition E, i.e., "case 1" in the interim guidelines, total assembly time never be
shorter than 1,380 seconds, because of the response time and safety margin.

On the other hand, as already pointed out in FP 47/INF.4, it is required by chapter 13 of the FSS
Code that stairway shall not be less than 10 mm for every one person in clear width. The basic
requirement on the width of escape route can be interpreted as that the maximum allowable time
for waiting on a local queue due to congestion should be within a certain time, e.g., 75 seconds,
taking into account the value of specific unit flow rate referred to in the interim guidelines,
i.e., 1.33 (80/60) persons/m-sec.

Taking into account the above mentioned issues, it is considered that method for identifying local
congestion in the interim guidelines should be reconsidered. The congestion time of a node

represented by |T o |95%, determined in paragraph 1.6 of this appendix, can be a good index for
identifying congestion.
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At present, the value Ty, determined in paragraph 1.1.4 of this appendix, is not calculated and
recorded by the evacuation simulation program. The program will be modified to enable to

provide T'§; and |T i |95% for all significant "NODE".

For the calculation and evaluation of T'§;, it should be noted that T'§; may depend on setting of
NODE:s. This can be understood that in the case that significant queue over NODEs take place in
an escape route, as illustrated in figure 13, each T'§; (T5, to T§s) becomes less than the time for
waiting on the queue, because T'§; is calculated with estimated time for passing through NODE
"1i" without congestion at the time a person passing through NODE "i-1". If the time for passing
through NODE "i" without congestion is estimated at the time a person passing through NODE
"i-2" or "i-3", etc., the congestion time, which is the difference between calculated time with
congestion and estimated time without congestion, may differ from T I

To solve such problem in the numerical model, it may be effective to calculate congestion time at
a NODE based on the estimated time for passing through the NODE without congestion, at the
time a person passing through NODE of which identification is designated as the input of
calculation. Such modification of the evacuation simulation program is now under consideration.

5 Conclusion

Though it is impossible to provide good index and criterion for identifying local congestion, at

present, the most important task of the advanced analysis is deemed to be providing the

congestion time corresponding to each congestion point to the designer of a ship. In view of this,

the interim guidelines should be reconsidered to introduce clearer index of local congestion.

Reference

(1) Katuhara, M., Matsukura, H. and Ota, S. (2001), "Evacuation Analysis of Ship by
Multi-Agent Simulation Using Model of Group Psychology", Proc. of Traffic and
Granular Flow '01, 2001

Table 1 Calculation conditions

ID Inlﬁilpi;s:;igglon Response time Walking speed Saf?:lytglnaergln
A Modified case 1 600 Constant high ™ 600 sec
B Modified case 1 600 Constant middle” 600 sec
C Modified case 1 600 Constant low 600 sec
D Modified case 1 600 As in the guidelines 600 sec
E Case 1! 420 to 780 sec As in the guidelines 600 sec
F Case 3" 420 to 780 sec As in the guidelines 200 sec
G Case 2’ 210 to 390 sec As in the guidelines 600 sec
H Case 4 ' 210 to 390 sec As in the guidelines 200 sec

Note 1: Refer to the interim guidelines for the advanced evacuation analysis of new and
existing passenger ships, i.e., annex 2 to MSC/Circ.1033, in particular section 3.3.
2: Walking speeds in corridor, up staircase and down staircase for all passengers and
crew were 1.11, 0.50 and 0.76 m/s, respectively.
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3: Walking speeds in corridor, up staircase and down staircase for all passengers and
crew were 0.71, 0.44 and 0.49 m/s, respectively.

4: Walking speeds in corridor, up staircase and down staircase for all passengers and
crew were 0.37, 0.23 and 0.29 m/s, respectively.

5: Refer to the method to determine the travel time (t) by simulation tools for the
advanced evacuation analysis, i.e., appendix of annex 2 to MSC/Circ.1033, in
particular paragraph 3.2.

Table 2 Total assembly times and congestion times

Condition Total gssembly Congestlon Representative congestion point
time time
A 1461.2 54.9 | Entrance to stairway on deck 2 in zone 4.
B 1511.0 60.8 | Entrance to stairway on deck 9 in zone 6.
C 1769.8 124.2 | In stairway on deck 3 between zone 4 & 5.
D 1659.6 61.1 | Entrance to stairway on deck 9 in zone 6.
E 1800.4 5.5 | Exit of stairway, to assembly station, in zone 4.
F 1400.4 9.8 | Exit of stairway, to assembly station, in zone 4.
G 1465.1 22.1 | In stairway, go up to deck 5 to 6, between zone 4 & 5.
H 1065.1 61.8 | In stairway, go up to deck 5 to 6, between zone 4 & 5.
Table 3 Time for moving
Condition A B C D E F G H

Time for moving 261.0 | 311.0 | 569.8 | 459.6 | 600.4 | 600.4 | 565.1 | 565.1
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Figure 2: Initial distribution of persons in | Figure 3: Initial distribution of persons in
""Modified case 1" "Case 1" and "Case 3"
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APPENDIX 2
DISCUSSION POINTS FOR AMENDMENT TO MSC/CIRC.1033
1 Introduction of clearer index for local congestion

1.1 Introduction of clearer index of local congestion should be considered, because the major
purpose of evacuation analysis is to identify and eliminate congestion as required for new ro-ro
passenger ships by regulation 1I-2/7.4 of SOLAS Convention.

1.2 A congestion time of a point, such as |T A |95% determined in paragraph 1.6 in
appendix 1 can be a good index for identifying congestion point when properly determined.

1.3 Necessity and possibility should be considered in regard to determination of the criterion
of congestion time or similar value for approval of an escape route plan. Determination of a
unique criterion for such purpose is impractical until the index is determined and experience will
be gained.

1.4  Discrimination of evacuees and fire-fighters should be considered.

2 Response time

2.1 Deletion of response time should be considered. See paragraph 1 of the annex to this
document.

2.2 Relations among assembly time, travel time and response time should be reconsidered.
See paragraph 4 of appendix 1.

3 Safety margin

Safety margin, which are 600 or 200 seconds, should be reconsidered. See paragraph 3 of
appendix 1.

4 Reduced escape route availability

Scenarios for reduced escape route availability should be reconsidered. See FP 47/INF.4.

5 Simplified analysis

The necessity of the simplified analysis should be reconsidered taking into account the comment
in paragraph 5 of the annex to document FP 48/INF.2 (paragraph 1 of appendix 1 of the annex to
this document).

6 Discussion procedure

Extension of the target year, establishment of the correspondence group and establishment of
working/drafting group at the next session (FP 50) should be considered for the finalization of

this work taking into account that working/drafting group on this issue is not scheduled at this
session (see document FP 49/1/1).
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PERFORMANCE TESTING AND APPROVAL STANDARDS
FOR FIRE SAFETY SYSTEMS

Tests for the approval of fixed high-expansion foam fire-extinguishing systems
providing foam generators inside the protected space

Submitted by Japan

SUMMARY

Executive summary: This document contains relevant information of the test results for
fixed high-expansion foam fire extinguishing system providing foam
generators inside the protected space conducted in Japan.

Action to be taken: Paragraph 4
Related documents:  MSC/Circ.668, FP 48/WP.4/Rev.1, FP 49/4 and FP 49/4/2

1 Tests for fire-extinguishing systems providing foam generators installed inside protected
spaces were conducted at two Japanese manufacturers in Japan according to the relevant test
procedures specified in MSC/Circ.668/728, with satisfactory results.

2 The proposed guidelines contained in document FP 49/4/2 (Japan) have been developed
based on the aforementioned test results to unify the requirements for the approval procedures

and installation of these systems.

3 This document provides the information obtained from the tests and the test results for the
aforementioned fire-extinguishing system, which is set out in the attached annex.

Action requested of the Sub-Committee

4 The Sub-Committee is invited to note the test results related to document FP 49/4/2 and
take action as appropriate.

kg

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

FIRE TEST FOR FIXED HIGH-EXPANSION FOAM FIRE-EXTINGUISHING
SYSTEMS PROVIDING FOAM GENERATORS INSIDE THE PROTECTED SPACE

1 Scope

Recently, high-expansion foam system providing foam generators installed inside the protected
space shows a tendency to be adopted to many ships for the machinery space. Two Japanese
manufacturers also conducted fire tests for approval, using the relevant test procedures specified

in MSC/Circ.668/728, with satisfactory results. Here is a brief test report of the system
conducted in Japan.

2 Specifications of the system
Table-1 shows details of the fixed high-expansion foam fire-extinguishing system.

Table-1 Specification of the fixed high-expansion foam fire extinguishing system

Manufacturer A B

Model A-1 A-2 A-3 B-1 B-2 B-3

Form capacity (m’/min) >15 >30 >60 >15 >30 >60
Form Operation pressure 0.4 MPa 0.4 MPa
Generator ;

Expansion rate > 620 > 650
Form Form solution 2% 2 %
Proportionar Max.-operating Pressure 1.4 MPa 1.4 MPa
Form solution 2 % admixture to seawater or fresh water
Application Against hydrocarbon fire

Note: Foam concentrations of two manufacturers have been approved in accordance with MSC/Circ.670.

3 Test method
3.1 Test standards

The tests were carried out in accordance with MSC/Circ.668 “Guidelines for the approval of
equivalent water-based fire-extinguishing systems as referred to in SOLAS 74 for machinery
spaces and cargo pump rooms” and Appendix B “Interim test method for fire testing equivalent
water-based fire-extinguishing systems for machinery spaces of category A and cargo pump-
rooms”.

3.2 Test Enclosure and Operating condition

Table-2 shows details of Test Enclosure and operating condition. For the test mock-up, refer to
figure-1 and for the test enclosure, refer to figure-2 and figure-3.
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The tests in a small room (Class I) are more stringent than those in a large room (Class III),
because the high atmospheric temperature and also the high concentration of the generated
smoke might disturb the production of the high expansion foam. Therefore, in the design of the
foam system for the rooms onboard the vessels, which are normally as large as or more than
Class III enclosure, the filling rate can be lower than the values tested in Class I enclosure as long
as the required performance for extinguishing is maintained.

An opening (2 x 2m) was provided on wall of each test enclosure in order to supply fresh air to
the spray fire. These openings were kept as practicable as possible by shifting the opening
upward or fitted the wire mesh. The fact that the test fires were kept burning till filling the
generated foam up to the fire points were confirmed by visual and/or infrared camera.

Table-2 Test Enclosure and Operating condition

Manufacturer A B
Test enclosure Class [ Class [ Class [ Class [
Test enclosure capacity 500 m’ 3,880 m’ 500 m’ 4,520 m°
Dimension of test 11x27.4x
enclosure (L x B x H) (m) 10 x10x 5 18x 18 x 12 10x10x5 15
Opening (W x H) on wall 2m X 2m 2m x 2m
Required Form solution 450 *1
(¢/min) 475 1,075 (400) 900
o . 3.0 *1
Filling Rate (m /min.) 2.95 2.0 (2.6) 2.0
Simulated sea Actual sea
* *
Water used Water (*2) Water (*2) water (*3) water
Note:
*1) No.10 fire scenario described in Table-3 was carried out under this condition.
*2) Fresh water was used for those tests, based on the comparison of test results using fresh water
and seawater.
*3) Simulated seawater is prepared dissolving following components in each litre of potable water in
accordance with paragraph 3.6.3 of MSC/Circ.670.

NaCl 25.0¢g/L

MgCl, 6H,O 11.0g/L

CaCb 2H20 1.6 g /L

Naz SO4 4.0 g /L

3.3 Selection of fire scenarios

Thirteen (13) fire scenarios specified in MSC/Circ.668, Appendix B, Table 2, were reviewed and
following test scenarios were applied to the tests in order to obtain the various data, taking the
test results and the features of foam concentrations and the system.

(1) Class I - test enclosure
Tests for all of 13 fire scenarios were carried out.
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(2) Class III - test enclosure

Tests for five/six scenarios in 13 fire scenarios, which were severe test results at the test
in a small test enclosure (Class I), were carried out.

4 Test results
4.1 Class I - test enclosure

All fire tests were carried out with the results of extinguish "good" on the operation condition of
the Systems. Test results are shown in Table-3.

Appearances of tests for CLASS I test enclosure are shown in attached photo pages. The systems
have satisfied the requirements of the Appendix B of MSC/Circ.668 in the condition of the
specification.

4.2 Class III - test enclosure

All fire tests were carried out with the results of extinguish "good" on the operation condition of
the Systems. Test results are shown in Table-4.

Appearances of tests for CLASS III engine rooms are shown in attached photographs.

With respect to the test for Class III test enclosure, five/six tests, which are seemed stringent,
were selected and were carried out with the results of extinguish “good” on the operation
condition of the Systems. Thus, it is expected that the systems may satisfy the requirements of
the Appendix B of MSC/Circ.668 in the condition of the specification.

5 Conclusions
The fixed high-expansion foam fire-extinguishing system providing foam generators inside the
protected space can satisfy the requirements of the Appendix B of MSC/Circ.668 for Class I and

Class III test enclosures.

In addition, it is supposed that these systems are superior and efficient fire-extinguishing systems
for machinery spaces of category A and cargo pump-rooms.
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Figure 1 - Engine mock-up of MSC/Circ.668 Appendix B
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Table-3 - Test result of Class I- engine room
Test result of each Manufacturer A B

No | Fire scenario Fire source | CXtinguish- | Reigni- | Extinguish- | Reigni-

ed time (s) tion ed time (s) tion

1 Low-pr.essure horizo.ntal spray (6 MW fire) on Li.ght ' 110s No 35 No
top of simulated engine between agent nozzles. | Diesel Oil
Low-pressure spray (6 MW fire) on top of
simulated engine centred with nozzle angled Light .

2 tt 14 N
upward at a 45°angle to strike a 15mm Diesel Oil Omitted s ©
diameter rod 1metre away.

Low pressured concealed horizontal spray fire

3 (§ MW fire) on side.o.f simulated .engine with Li.ght . 166 s No 50s No
oil spray nozzle positioned 0.1m in from the Diesel Oil
end of engine.

Combination of worst fire test result based on
the test result of test no.1 to no.3 .
Light 26 s
(No.3 was selected.) . . 160 s No No

4 2 ; ; Diesel Oil
3m” pool fire on top of the simulated engine
4 m? pool fire under the simulated engine

5 High-pressure horiz.ontal spray ﬁre 2 MW Li.ght . 20 s No 56s No
fire) on top of the simulated engine. Diesel Oil
Low-pressure low flow concealed horizontal
spray fire (1 MW fire) on the side of simulated

¢ | cneine with oil spra'y nozzle positioned 0.1m in Ll.ght . 79§ No 136 s/Tray No
from the end of engine. Diesel Oil 506 s/Spray
0.1m” pool fire positioned 1.4m in from the
engine end at the inside of floor plate.

7 | 0.5 m’ pool fire at central under mock-up. n-heptane 48 s No 45 s No

2 Lubrica-
8 0.5 m” pool fire at central under mock-up. . . 30s No 76s No
tion oil
0.5 m” hept I fire on top of bilge plat

9 1 Aeprane poot HIe o Top of blige pate n-heptane 25s No 293 s No
centred under exhaust plate.

Flowing heptane fire 0.25kg/s from top of 481 s

10 | mock-up.(See Fig-3 on MSC circ.668 Annex n-heptane 116 s No (*1) No
B)

Class A fires wood crib fire (wood crib 32
. 2 . Wood
woods, 8 stages) in 2 m” pool fire with 30s crib

11 | preburn. 56s No 173 s No
2 m? pool fire try should be 0.75m above the

n-heptane
floor.
A steel plate (30cm X 60cm X 5¢m) offset

12 | 20° to the spray (6 MW fire) is heated to | n-heptane 138 s No 4s No

350°C by the top of the simulated engine.
4 m? pool fire at central under mock-up. Light .
Omitted 72 N

13 (Bilge fire simulated) Diesel Oil e ° ©
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Table-4 - Test result of Class III- engine room

Test result of each Manufacturer

A

B

Fire scenario

Fire source

Extinguish-
ed time (s)

Reign-
ition

Extinguish-
ed time (s)

Reign-
ition

Low-pressure horizontal spray (6 MW fire) on
top of simulated engine between agent nozzles.

Light
Diesel Oil

Omitted

Omitted

Low-pressure spray (6 MW fire) on top of
simulated engine centred with nozzle angled
upward at a 45°ngle to strike a 15mm
diameter rod 1metre away.

Light
Diesel Oil

Omitted

Omitted

Low pressured concealed horizontal spray fire
(6 MW fire) on side of simulated engine with
oil spray nozzle positioned 0.1m in from the
end of engine.

Light
Diesel Oil

Omitted

Omitted

Combination of worst fire test result based on
the test result of test no.1 to no.3
(No.3 was selected.)

3m’ pool fire on top of the simulated engine

4 m? pool fire under the simulated engine

Light
Diesel Oil

210s

284 s

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

Light
Diesel Oil

101s

86 s

Low-pressure low flow concealed horizontal
spray fire (1 MW fire) on the side of simulated
engine with oil spray nozzle positioned 0.1m in
from the end of engine.

0.1m’ pool fire positioned 1.4m in from the
engine end at the inside of floor plate.

Light
Diesel Oil

215 s

11 s/Tray
339 s/Spray

0.5 m” pool fire at central under mock-up.

n-heptane

Omitted

Omitted

0.5 m” pool fire at central under mock-up.

Lubricatio
n oil

Omitted

Omitted

0.5 m” heptane pool fire on top of bilge plate
centred under exhaust plate.

n-heptane

Omitted

Omitted

10

Flowing heptane fire 0.25kg/s from top of
mock-up.
(See Fig-3 on MSC circ.668 Annex B)

n-heptane

187 s

371s

11

Class A fires wood crib fire (wood crib 32
woods, 8 stages) in 2 m’ pool fire with 30s
preburn.

Wood
crib

2 m’ pool fire try should be 0.75m above the
floor.

n-heptane

Omitted

159 s

12

A steel plate (30cm X 60cm X S5cm) offset
20° to the spray (6 MW fire) is heated to
350°C by the top of the simulated engine.

n-heptane

265 s

322s

13

4 m? pool fire at central under mock-up.

(Bilge fire simulated)

Light
Diesel Oil

Omitted

Omitted
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A —Class I -No.3

Date: 13th April 1999 (Tue)

Test No. MSC CIRC.668 No.3

Low Press. High Flow spray on side of mock-up
In the Class-1 Fire test room

Start the Diesel Oil spray fire.

65 seconds after Foam discharge.
The foam attacks the spray fire.

Start the Foam discharge
after 12 seconds pre-burn.

98 seconds after Foam discharge.
The fire extinguished completely.
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A—Class [ -No.4

Date :12th April 1999 (Mon)

Test No. MSC CIRC.668 No.4+2
Two tray fire and worst spray fire.
In the Class-1 Fire test room

p

start the both tray fire, and Start the S[:llr;;},F fire 100 seconds after Foam discharge.
after Two minutes pre-burn. The foam attacks the spray fire.

Start the foam discharge after 130 seconds after Foam discharge.
Two minutes pre-burn. The foam attacks the spray fire.

30 seconds after Foam discharge. 160 seconds after Foam discharge.
The foam attacks the tray fire. The fire extinguished completely.
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A — ClasslI-No.1

107

Date : 01.July.1998
MSC CIRC.668 No.1 Test
Class-3 Test room

32 sec.
after foam discharge

85 sec.
after foam discharge

07 sec. after foam discharge

Spray fire is about to
be buried in foam.

Fire was extinguished after
155 sec. after Foam discherge.
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A — ClassIlI-No.10

Test Date: 8.July.1998
MSC Circ.668 No.10
CLASS-3 Test room

11 seconds after Foam discharge Biseconds after Foam discharge

39 seconds after Foam discharge 121 seconds after Foam discharge.
Fire was extinguished 187 seconds
after Foam discharge
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B — Class [ -No.7

Test Date: 29 July 2002
CLASS51 Test Room
TEST No.7

Ignition at 0.5m’ fire tray
under mock-up

28 s after ignition

15 s after ignition
(Before form discharge)
0.5m’ pool fire glows larger

e
65 s after ignition
(47 s after form discharge)
0.5m’ pool fire was extinguished.
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B — Class [ -No.10

Test Date: 31 July 2002
CLASS1 Test Room
TEST No.10

Im’ Tray fire on the test mock-up
Started flowing heptane fire.

232s after ignition (220s after form discharge)
Height of form discharged: 2m

62s after ignition (50s after form discharge)
3m’ Tray fire and flowing heptane fire
are still burning

After test finished.
Test room was filled by form discharged.

182s after ignition (170s after form discharge)
From discharged glows higher
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B— ClassI-No.6

Test Date: 31 Oct. 2002
CLASSII Test Room
TEST No. 6

_ow-pressure low flow concealed horizontal spray
fire (1 MW fire) and 0.1m2 pool fire

446 s after ignition
(309 s after system activated).
I MW spray fire almost covered by form
discharged

149 s after ignition
(12 s after system activated).
Extinguished 0.1m2 pool fire
I MW spray fire still remaining.

4635 s after ignition
(328 s after system activated).
Spray fire was almost covered by form discharged

205 s after ignition
(68 s after system activated).
Floor was covered by form discharged.
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B— ClassIlI-No.11

Test Date: 6 Nov. 2002
CLASSII Test Room
TEST No. 11

40 s after ignition (Before form discharge)

190 s after ignition
(148 s after form discharged)
Fire tray was almost covered by form discharged.

42 s after ignition (Start of form discharge)

360 s after ignition
(318 s after form discharged)
Test mock-up was completely covered by form
discharged.

110 s after ignition (68 s after form discharged)
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SUMMARY

Executive summary: This document proposes a new work programme item entitled
"Comprehensive review on Fire Test Procedures Code" as a new work
item for the Sub-Committee on Fire Protection (FP) with a view to
resolving the numerous problems related to the FTP Code

Action to be taken: Paragraph 18
Related document: FTP Code

BACKGROUND

1 Japan proposes, by this document, a new work programme item entitled "Comprehensive
review on Fire Test Procedures Code" as a work item of the FP Sub-Committee in accordance
with the Guidelines on the organization and method of the work of the Maritime Safety
Committee and the Marine Environment Protection Committee and other subsidiary bodies
(MSC/Circ.1099 - MEPC/Circ.405).

SCOPE OF THE PROPOSAL
Background

2 The Committee, on December 1996 at the sixty-seventh session of the Committee,
adopted resolution MSC.57(67) “Adoption of amendments to the international convention for the
safety of life at sea (SOLAS), 1974” and resolution MSC.61(67) “Adoption of the
international code for application of fire test procedures (FTP Code)”. FTP Code has become a
mandatory instrument under SOLAS chapter 11-2, since 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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Interpretations to 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 FTP Code, a lot of unified interpretation
related to the FTP Code have been developed by the FP Sub-Committee, and approved by the
Committee. These unified interpretations were circulated by several MSC circulars. In addition,
various possible interpretations have been raised among the maritime administrations, and,
sometime, some of them were put into discussions at FP Sub-Committee. Therefore, it should be
considered whether these unified interpretations should be included into the FTP Code as
mandatory provisions and whether further improvement of FTP Code is necessary to enhance the
uniform application of the Code.

ISO Fire test standards

4 Meanwhile, ISO fire test standards, which were referred to in the FTP Code, were
revised, based on the evolution of the technology, in order to facilitate to conduct the fire tests.
Therefore, references, in the FTP Code, to these ISO fire test standards should be reviewed and
revised if necessary.

New technologies

5 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

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

Proposal

7 In considering above-mentioned issues, in particular in paragraphs 3, 4, 5 and 6, Japan
believes that the FTP Code should be reviewed in light of these issues, and should be revised, if it
deems necessary. Such revisions will not create any new requirement, but will be aimed at
making FTP Code user-friendly and at providing more uniform application.

CONSIDERATION OF THE PROPOSAL

8 In accordance with paragraph 2.10.2 of MSC/Circ.1099 - MEPC/Circ.405, the proponent
provides some considerations on the issues listed in paragraph 2.9 of the circular, as follows.
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Compelling need

9 Approval of fire protection construction and materials for ships under SOLAS is one of
the major activities of the Administrations and the organizations recognized by the
Administration. Matters mentioned in paragraphs 3, 5 and 6 are to be solved as soon as possible
for such activities to maintain and enhance the fire safety of ships. For the purpose of conducting
the fire tests specified in the FTP Code, improvements of fire test procedures in newest ISO fire
test standards as mentioned in paragraph 4 should be incorporated into FTP Code.

Scope of IMO objectives

10 FTP Code is one of the important mandatory elements, within IMO, to support SOLAS.
Improvement of the Code, by which the fire safety of ships would be enhanced, should be within
the scope of IMO objectives.

Available standards

11 MSC circulars mentioned in paragraph 3 and ISO standards mentioned in paragraph 4 are
available.

Benefit

12 Revision of the FTP Code will keep the level of fire safety uniformly world-wide, and
provide further enhancement of the fire safety of ships under SOLAS Convention. The revision
will also solve any problems raised in application of the FTP Code in the Administrations.

Cost and implication to the maritime industry

13 Because the revision will not bring any new or additional requirements, there should be
no increase of cost in maritime industry. On the other hand, the revision will provide the way of
further development of fire safety technology by solving problems mentioned in paragraph 5, and
provide positive encouragement to the maritime industry for enhancement of fire safety of ships.
Achievability

14 Basis for the work programme has already existed as mentioned in paragraphs 3 and 4.
Consideration of the matters in paragraphs 5 and 6 has been also taken place in various occasions
within and outside IMO, and should be handled without any difficulties. It is anticipated that the
FP Sub-Committee is able to achieve the goal within three sessions.

Implication to other IMO instruments

15 There should not be any impact to other IMO instruments including SOLAS Convention.
There is no need to revise SOLAS, which specifies the basic functional requirement for fire
protection construction and materials. The FTP Code supports SOLAS chapter I1-2.

Legislative and administrative burden

16 National regulations and/or codes in Member Government to SOLAS should be revised to
follow the revision of the FTP Code.

I:\MSC\80\21-5.doc 115



MSC 80/21/5 -4 -

CONCLUSION

17 It is the opinion of Japan that the proposed work programme item on "Comprehensive
review on Fire Test Procedures Code" meets the need of IMO and maritime industry, and is
achievable. It is also the opinion of Japan that fire safety of ships can be further enhanced by the
outcome of the work item. Therefore, Japan proposes that the new item be placed in the work
programme of the Sub-Committee on Fire Protection with three sessions for completion.

ACTION REQUESTED OF THE COMMITTEE

18 The Committee is invited to:

1 consider the proposal of new work programme item and related aspects mentioned
in above paragraphs; and

2 approve the proposed new work item.
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UNIFIED INTERPRETATIONS OF SOLAS CHAPTER II-2, THE FSS CODE,
THE FTP CODE AND RELATED FIRE TEST PROCEDURES

1 The Maritime Safety Committee, at its seventy-eighth session (12 to 21 May 2004), 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 11-2, the FSS Code, the FTP Code and related fire test
procedures 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, the FSS Code, the FTP Code and related
fire test procedures to fire protection construction, installation, arrangements and equipment to be
installed on board ships on or after 1 July 2004 and to bring the unified interpretations to the
attention of all parties concerned.
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ANNEX

UNIFIED INTERPRETATIONS OF SOLAS CHAPTER II-2, THE FSS CODE,
THE FTP CODE AND RELATED FIRE TEST PROCEDURES

INTERPRETATIONS OF VAGUE EXPRESSIONS AND OTHER VAGUE WORDING WITH REFERENCES TO
SOLAS CHAPTER II-2, AS AMENDED BY RESOLUTION MSC.99(73)

SOLAS

Chapter I1-2 Interpretation or reference

Part | Regulation | Application

A 1.3.2 Examples of repairs, alterations and modifications

1 Example of substantial alteration of the dimensions of a ship:

Lengthening by adding a new midbody; the new midbody should comply with
chapter II-2 of SOLAS 1974, as amended.

2 Example of substantial alteration of the passenger accommodation spaces:

A vehicle deck converted to passenger accommodation spaces; new accommodation
spaces should comply with chapter II-2 of SOLAS 1974, as amended.

3 Example of substantial increase of a ship's service life:

Renewal of passenger accommodation spaces on one entire deck;, renewed
accommodation spaces should comply with chapter 1I-2 of SOLAS 1974, as amended.
However, in this case, means of escapes in the areas not subject to renewal are not
required to be reviewed in the light of new requirements.

A 3.1 Devices in pantries or isolated pantries containing no cooking appliances

Pantries or isolated pantries containing no cooking appliances may contain:

.1 coffee automats, toasters, dish washers, microwave ovens, water boilers, induction
heaters and similar appliances each of them with a maximum power of 5 k€W; and

.2 electrically heated cooking plates and hot plates for keeping food warm each of them
with a maximum power of 2 kW and a surface temperature not above 150°C.

A dining room containing such appliances should not be regarded as a pantry.

This interpretation also covers regulations 9.2.2.3.2.2(9), 9.2.2.4.2.2(3), 9.2.3.3.2.2(3) and

9.2.4.2.2.2(3).
A 321 Application of "light-weight constructions"

3.22 “Light-weight constructions” (honeycomb type, etc.) of steel or equivalent material may be
used as non load-bearing internal "A" class division in accommodation and service spaces
provided they have successfully passed the relevant standard fire test according to the FTP
Code.

These “light-weight constructions” should not be used as an integral part of main fire zone
bulkheads and stairway enclosures on passenger ships.

A 3.99 Explanations to communication systems
The communication systems here mean only internal communication systems, which are
required by the regulations.
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SOLAS .
Chapter T1-2 Interpretation or reference

Part | Regulation | Application

A 3.10 Adbhesives in “C” class construction
Adhesives used in the construction of the “C” class divisions are not required to be
non-combustible; however, they are to have low flame-spread characteristics.

A 3.18 Explanation for control stations
1 Main navigational equipment includes, in particular, the steering stand and the compass,
radar and position-finding equipment.

2 Steering gear rooms containing an emergency steering position are not considered to be
control stations.
3 Where in the regulations of chapter 11-2 relevant to fixed fire-extinguishing systems there
are no specific requirements for the centralization within a control station of major
components of a system, such major components may be placed in spaces which are not
considered to be a control station.
4 Spaces containing, for instance, the following battery sources should be regarded as
control stations regardless of the battery capacity:
.1 emergency batteries in separate battery room for power supply from black-out till
start of the emergency generator;
.2 emergency batteries in separate battery room as reserve source of energy to radio
installation;
.3 batteries for start of the emergency generator; and
in general, all emergency batteries required in pursuance of regulation II-1/42 or
11-1/43.

A 3.45 Devices in main pantries, pantries containing cooking appliances and galleys

1 Main pantries and pantries containing cooking appliances may contain:
.1 coffee automats, toasters, dish washers, microwave ovens, water boilers, induction
heaters and similar appliances each of them with a power of more than 5 kW; and
.2 electrically heated cooking plates and hot plates for keeping food warm each of them
with a maximum power of 5 kW.
This interpretation also covers regulations 9.2.2.3.2.2(13) and 9.2.2.4.2.2(9).
2 Spaces containing any electrically heated cooking plate or hot plate for keeping food
warm with a power of more than 5 kW should be regarded as galleys.

B 42.14 Use of fuel oil having a flashpoint of 43°C or less and crude oil or slop for tanker boilers
1 Machineries and piping systems for the usage of fuel oil having a flashpoint of 43°C or
less should comply with the following:

.1 provisions for the measurement of oil temperature should be provided on the suction
pipe of oil fuel pump;

.2 stop valves and/or cocks should be provided to the inlet side and outlet side of the oil
fuel strainers; and

.3 pipe joints of welded construction or of circular cone type or spherical type union
joint should be applied as much as possible.
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SOLAS

Chapter I1-2

Interpretation or reference

Part

Regulation

Application

2 Reference is made to IACS requirement M 24 — “Requirements concerning use of crude
oil or slop as fuel for tanker boilers”.

42234

Controls for remote operation of the valve for emergency generator fuel tank

The wording “separate location” does not mean separate spaces.

4224
4.2.3.1

Position of air pipe outlets

Air pipes from oil fuel tanks or heated lubricating oil tanks should be led to a safe position on
the open deck. They should not terminate in any place where a risk of ignition is present. Air
pipes from unheated lubricating oil (including hydraulic oil) tanks may terminate in the
machinery space, provided that the open ends are so situated that issuing oil cannot come into
contact with electrical equipment or heated surfaces.

424

Arrangements for other flammable oils

The second sentence of regulation 4.2.4 is not applicable to hydraulic valves and cylinders
located on weather decks, in tanks, cofferdams, or void spaces.

44.1

Electric Radiators

Reference is made to IEC Publication 60092 - Electrical installations in ships.

442

Waste receptacles

This regulation is not intended to preclude the use of containers constructed of combustible
materials in galleys, pantries, bars, garbage handling or storage spaces and incinerator rooms
provided they are intended purely for the carriage of wet waste, glass bottles and metal cans
and are suitably marked.

443

Surface protection of insulation

The fire insulation in such spaces can be covered by metal sheets (not perforated) or by vapour
barrier glass cloth accurately sealed at the joint.

4.5.1

Construction of “cofferdams” and prohibition of containment of cargo, wastes and goods

The expression “cofferdam” means, for the purpose of this regulation, an isolating space between
two adjacent steel bulkhead or decks. The minimum distance between the two bulkheads or decks
should be sufficient for safe access and inspection. In order to meet the single failure principle,
in the particular case when a corner-to-corner situation occurs, this principle may be met by
welding a diagonal plate across the corner (see figure of regulation 4.5.1 in the appendix). No
cargo, wastes or other goods should be contained in cofferdams.

4.5.1.1

Separation of cargo oil tanks

Pump-rooms intended solely for ballast transfer need not comply with the requirements of
regulation 4.5.10. The requirements of regulation 4.5.10 are only applicable to the pump-
rooms where pumps for cargo, such as cargo pumps, stripping pumps, pumps for slop tanks,
pumps for COW or similar pumps are provided.
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Chapter 11-2

Interpretation or reference

Part | Regulation

Application

B 4522

Gastightness test for navigation bridge external doors and windows

The navigation bridge external doors and windows which are located within the limits of
regulation 4.5.2.1 should be tested for gastightness. If a water hose test is applied, the following
may be taken as a guide:

- nozzle diameter: minimum 12 mm;

- water pressure just before the nozzle: not less than 0.2 N/mm?; and

- distance between the nozzle and the doors or windows: maximum 1.5 m.

B 453413

Area classification and selection of electrical equipment

1 Areas on open deck, or semi-enclosed spaces on open deck, within a vertical cylinder of
unlimited height and 6m radius centred upon the center of the outlet, and within a hemisphere
of 6m radius below the outlet which permit the flow of large volumes of vapour, air or inert
gas mixtures during loading/discharging/ballasting are defined as Zone 1. Permitted electrical
equipment:

- Certified safe type equipment for Zone 1.

2 Areas within 4 m beyond the zone specified in 1 above are defined as Zone 2. Permitted
electrical equipment:

- Certified safe type equipment for Zone 1;

- Equipment of a type, which ensures the absence of sparks, “hot spots” during its
normal operation;

- Equipment having an enclosure filled with a liquid dielectric, the application, or
encapsulated;

- Pressurized equipment; and

- Equipment specifically designed for Zone 2 (for example type “n” protection in
accordance with IEC 60079-15).

Note: Zones 1 and 2 are those defined in IEC Publication IEC 60092 Electrical installations in
ships - Part 502: Tankers - Special features

B 453414

Reference to IEC 60092-502

Electrical equipment fitted in compliance with IEC Publication 60092- Electrical installations
in ships - Part 502: Tankers - Special features is not considered a source of ignition or ignition
hazard.

B 45533

Meaning of “closed ullage system”

“Closed ullage system” means a system which allows cargo measurement without breaking the
integrity of the tank.

B 4.5.6.1

Location of outlets and reference to MSC/Circ.677 and MSC/Circ.731

1 The outlets mentioned in regulation 4.5.6.1 should be located in compliance with
regulation 4.5.3.4.1.3 as far as the horizontal distance is concerned.

2 Refer to MSC/Circ.677, as amended by MSC/Circ.1009 - Revised standards for the
design, testing and locating of devices to prevent the passage of flame into cargo tanks in
oil tankers, and to MSC/Circ.731 - Revised factors to be taken into consideration when
designing cargo tank venting and gas-freeing arrangements.
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Chapter 11-2 P

Part | Regulation | Application

B 4.5.10.1.2 Emergency lighting
Where the lighting in cargo pump-rooms can be commonly used as the emergency lighting,
this lighting should be interlocked with the ventilation systems. However, this interlock should
not prevent operation of the emergency lighting in case of the loss of the main source of
electrical power.

B 4.5.10.1.3 Monitoring the concentration of hydrocarbon gases in cargo pump-rooms on oil tankers
1 Sequential sampling is acceptable as long as it is dedicated for the pump room only,
including exhaust ducts, and the sampling time is reasonably short.

2 Detection positions are the zones where air circulation is reduced (e.g. recessed corners).

B 4.5.10.1.4 Bilge level monitoring devices
Bilge high-level alarms are acceptable as an alternative means for the level monitoring
devices.

B 5224 Location of ventilation controls in category A machinery spaces
In machinery spaces of category A, controls to close off ventilation ducts and pipes should be
installed with due regard to the hot gases produced by a fire in the space concerned.

B 53 Materials used on passenger ships for bulkheads of accommodation spaces as defined in

6.2 regulation 3.1
With respect to materials and components used for bulkheads in accommodation spaces, as
defined in regulation 3.1, see tables for regulations 5.3 and 6.2 in the appendix.

B 53 Fire protection materials for cargo ships

6.2
With respect to materials and components used for bulkheads in accommodation spaces, as
defined in regulation 3.1, see tables for regulations 5.3 and 6.2 in the appendix.

B 53.1.1 Meaning of “cold service systems”

Cold service is understood to mean refrigeration systems and chilled water piping for
air-conditioning systems.

B 5322 Calorific value
Reference is made to the recommendations published by the International Organization for
Standardization, in particular, Publication ISO 1716:2002 on Determination of the heat of
combustion.

B 5324 Application to materials used on surfaces of bulkheads, ceilings and linings

Surfaces referred to in regulation 5.3.2.4 are those of bulkheads, decks, floor coverings, wall
linings and ceilings as appropriate. The requirements described within these regulations are
not meant to apply to plastic pipes, electric cables, and furniture.
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Chapter 11-2

Interpretation or reference

Part

Regulation

Application

B

6.2

Application to materials used for bulkheads and on surfaces of bulkheads, ceilings and
linings

Surfaces referred to in regulation 6.2 are those of bulkheads, decks, floor coverings, wall
linings and ceilings as appropriate. The requirements described within these regulations are
not meant to apply to plastic pipes, electric cables, and furniture.

7.8.3

Degree of protection and audibility of two-way portable telephone apparatus used in
special cargo spaces

1 On ships provided with special category spaces, ro-ro spaces or cargo spaces for the
carriage of dangerous goods, the two-way portable telephone apparatus should be of certified
safe type for use in zone 1 areas as defined in IEC Publication 60079 - Electrical Apparatus
for Explosive Gas Atmospheres.

2 Two-way portable telephone apparatus should be audible from most parts of the ship. As a
minimum, they should be audible where the fire patrol makes their rounds such as key box
locations and the routes specified on fire patrol checklist. If necessary, extra antennas should
be fitted to obtain effective communication.

8.2

Equally effective local ventilation closing arrangements for control stations

Equally effective local closing arrangements means that in case of ventilators these should be
fitted with fire dampers or smoke dampers which could be closed easily within the control
station in order to maintain the absence of smoke in the event of fire.

8.3.3

Location of ventilation controls in category A machinery spaces

In machinery spaces of category A, controls to close off ventilation ducts and pipes should be
installed with due regard to the hot gases produced by a fire in the space concerned.

8.4

Construction and location of draught stops
1 Any of the following methods of construction may be used to construct draught stops:

.1 the extension of the "B" Class bulkhead, ceiling or lining;

.2 the extension of the "C" Class bulkhead, ceiling or lining;

.3 1 mm thick minimum steel sheet, stiffened where necessary, intermittently welded to
the ship's structure and the top profile of the bulkhead, or fastened mechanically to
the ceilings or linings;

4 non-combustible board type material fastened mechanically to the ship's structure,
bulkheads, ceilings or linings; or

.5 non-combustible mineral wool insulation, not less than 20 mm in thickness, faced on
each side with expanded metal mesh, the mesh on one side being attached to the
ship's structure, or expanded metal mesh may be fitted on one side and
non-combustible cloth (glass-cloth) on the other side of mineral wool insulation.

Other equivalent arrangements may be accepted.

2 Draught stops are not required in public spaces with open ceilings (perforated ceilings)
with openings of 40% or more.
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Interpretation or reference

Part

Regulation

Application

C

8.5

Arrangement of exhaust fans for smoke extraction systems

The application of this regulation does not imply the arrangement of additional exhaust fans
other than those normally dedicated to the space considered, if these latter fans are of
sufficient size to meet the required capacity.

9221

Main vertical zones and horizontal zones

If a stairway serves two main vertical zones, the maximum length of one main vertical zone
should be measured from the far side of the main vertical zone stairway enclosure. In this case,
all boundaries of the stairway enclosure be insulated as main vertical zone bulkheads and
access doors leading into the stairway should be provided from the zones (see figures 1 to 4
for regulation 9.2.2.1 in the appendix). However, the stairway should not be included in
calculating the size of the main vertical zone if it is treated as its own main vertical zone.

922221

Construction of extended bulkhead behind continuous ceilings or linings

The extension of the bulkhead should be made of non-combustible material and the
construction of the extension should correspond to the fire class of extended bulkhead. If the
extended bulkhead is of B-0, then the extension may be made of thin steel plates of 1 mm
thickness and tightened (e.g. with mineral wool). Alternatively, B-0 class extensions may be
constructed of a suitably supported mineral wool (density at least 100 kg/m’, thickness at least
50 mm).

92223

Bulkheads within a main vertical zone

Refer to MSC/Circ.917

9.2.2.3.2.2(7)

Electrical distribution boards

Distribution boards may be located behind panels/linings within accommodation spaces
including stairway enclosures, without the need to categorize the space, provided no provision
is made for storage.

If distribution boards are located in an identifiable space having a deck area of less than 4 m?,
this space may be categorized in (7), according to regulation 9.2.2.3.2.2, or (5), according to
regulations 9.2.2.4.2.2,9.2.3.3.2.2 and 9.2.4.2.2.2

9.2.2.3.2.2 (7)

Devices in diet kitchens

Diet kitchens (containing no open flame) should be in compliance with the interpretation for
pantries as stated under regulation 3.1.

9.2.2.4.2.2(5)

Electrical distribution boards

Distribution boards may be located behind panels/linings within accommodation spaces
including stairway enclosures, without the need to categorize the space, provided no provision
is made for storage.

If distribution boards are located in an identifiable space having a deck area of less than 4 m?,
this space may be categorized in (7), according to regulation 9.2.2.3.2.2, or (5), according to
regulations 9.2.2.4.2.2,9.2.3.3.2.2 and 9.2.4.2.2.2.
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C 92245 Construction and arrangements of saunas
The space categories mentioned in regulation 9.2.2.3.4.1 should be replaced, when applying this
regulation, by (5), (7) and (10).
C table 9.3 Interpretation of machinery spaces having little or no fire risk
table 9.4
For the definition of machinery spaces having little or no fire risk in footnote "f" see
regulation 9.2.2.3.2.2 (10).
C 9.2.3.1.1.3 Increased area of public spaces
The area of public spaces may be permitted to increase up to 75 m’.
C 9.23.24 Increased area of public spaces
The area of public spaces may be permitted to increase up to 75 m’.
C table 9.5 Interpretation of machinery spaces having little or no fire risk
table 9.6
For the definition of machinery spaces having little or no fire risk in footnote "i" see regulation
9.2.2.3.2.2 (10).
C 9.2.3.3.2.2(5) |Electrical distribution boards
Distribution boards may be located behind panels/linings within accommodation spaces
including stairway enclosures, without the need to categorize the space, provided no provision
is made for storage.
If distribution boards are located in an identifiable space having a deck area of less than 4 m’,
this space may be categorized in (7), according to regulation 9.2.2.3.2.2, or (5), according to
regulations 9.2.2.4.2.2,9.2.3.3.2.2 and 9.2.4.2.2.2.
C 9.2.3.35 Construction and arrangements of saunas
The space categories mentioned in regulation 9.2.2.3.4.1 should be replaced, when applying this
regulation, to categories (5), (7) and (10).
C 9.234.1 Construction of protected stairways
The required protection of stairways penetrating more than a single deck can be achieved by:
.1 astairway enclosure allowing access from one stair to a superimposed stair within such
enclosure, the entrances to which should consist self-closing "A" class fire doors at each
deck level (see figure 1 of regulation 9.2.3.4.1 in the appendix); or
.2 astairway enclosure enclosing the stairs only, in combination with self-closing "A" class
fire doors at each deck-level and at each end of a stair. No requirements apply to the
stairs except that they should be of steel frame structure or be made of equivalent
material (see figure 2.1 of regulation 9.2.3.4.1 in the appendix); or
.3 stairways that penetrate only one single deck should be protected, at a minimum, at
one level by at least “B-0” class division and self-closing doors (see figure 2.2 of
regulation 9.2.3.4.1 in the appendix).
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C 9.23.4.1 Construction of dumb-waiters
Dumb-waiters are to be regarded as lifts.

C 9.24.2.22(5) |Electrical distribution boards
Distribution boards may be located behind panels/linings within accommodation spaces
including stairway enclosures, without the need to categorize the space, provided no provision
is made for storage.
If distribution boards are located in an identifiable space having a deck area of less than 4 m?,
this space may be categorized in (7), according to regulation 9.2.2.3.2.2, or (5), according to
regulations 9.2.2.4.2.2,9.2.3.3.2.2 and 9.2.4.2.2.2

C 9.2.4.2.7 Construction and arrangements of saunas
The space categories mentioned in regulation 9.2.2.3.4.1 should be replaced, when applying this
regulation, by (5), (7) and (10).

C table 9.7 Interpretation of machinery spaces having little or no fire risk

table 9.8 For the definition of machinery spaces having little or no fire risk in footnote "e" see

regulation 9.2.2.3.2.2 (10).

C 9.3.1 Reference to resolution A.753(18)
Reference is made to resolution A.753(18) — Guidelines for the application of plastic pipes on
ships.

C 934 Prevention of heat transmission by insulation and structural details for drainage
1 Details of measures to be adopted for avoiding heat transmission at intersections and
terminal points of insulation of decks or bulkheads are given in figures 1 and 2 of
regulation 9.3.4 in the appendix.
Alternative details may be accepted provided that the effectiveness of such design is verified
by an appropriate test in the same manner as those specified in the FTP Code.
2 Inthe case where the lower part of insulation has to be cut for drainage, the construction
should be in accordance with the structural details as given in figure 3 for regulation 9.3.4 in
the appendix.

C 94.1.1 Reference to MSC/Circ.541
Reference is made to MSC/Circ.541 - Guidance notes on the integrity of flooding boundaries
above the bulkhead deck of passenger ships for proper application of regulations II-1/8 and
20, paragraph 1, of the 1974 SOLAS Convention, as amended.

C 94.1.1.2 Doors in divisions of a higher standard and fire testing of watertight doors

1 Where required divisions are replaced by divisions of a higher standard, the door need only
conform to the required division.

2 Watertight doors constructed in accordance with SOLAS regulation II-1/15 and fitted
below the bulkhead deck that are required to be watertight need not be tested to the FTP Code
provided that the doors meet the requirements for water tightness in SOLAS regulation
II-1/18. Doors fitted above the bulkhead deck, which are required to meet both the fire
protection and watertight requirements (see MSC/Circ.541), should be tested to the FTP Code.
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C 94.1.1.4.6 Lift door indicators located in continuously manned central control station

Lift door indication signals should meet the following:

.1 the signal showing that "A" class lift doors are in the closed position should be
activated only when the order to close the main fire doors has been given by the
continuously manned central control station; and

.2 when there are several lifts giving access to the same stairway, the lift door indicators
located in the continuously manned central control station should be capable of
indicating that all the lift doors giving access to the same landing are properly closed.
This indication should be shown on the panel.

C 94.1.1.8 Type of means of manual closing of fire dampers

Manual closing may be achieved by mechanical means of release or by remote operation of

the fire damper by means of a fail-safe electrical switch or pneumatic release (spring-loaded,

etc.) on both sides of the division.
C 9413 Reference is made to the following ISO standards:

ISO 614:1989 Shipbuilding and marine structures - Toughened safety glass panes for
rectangular windows and side scuttles - Punch method of non-destructive
strength testing

ISO 1095:1989  Shipbuilding and marine structures - Toughened safety glass panes for side
scuttles

ISO 1751:1993  Shipbuilding and marine structures - Ship's side scuttles

ISO 3254:1989  Shipbuilding and marine structures - Toughened safety glass panes for
rectangular windows

ISO 3903:1993  Shipbuilding and marine structures - Ships' ordinary rectangular windows

ISO 3904:1990  Shipbuilding and marine structures - Clear view screens

C 94.2.1 Doors in divisions of a higher standard

Where required divisions are replaced by divisions of a higher standard, the door need only

conform to the required division.

Doors in fire-resisting divisions of cargo ships

Steel or equivalent material is acceptable for the construction of doors and door frames in “A”

class divisions.

C 9.7 Definition of “free sectional area”

The term “free sectional area” means, even in the case of a pre-insulated duct, the area

calculated on the basis of the inner diameter of the duct.

C 9.73.1.2 Type of means of closing

Manual closing may be achieved by mechanical means of release or by remote operation of

the fire damper by means of a fail-safe electrical switch or pneumatic release (spring-loaded,

etc.) on both sides of the division.
[\CIRC\MSC\1120.DOC 128




MSC/Circ.1120
ANNEX
Page 11

SOLAS Interpretation or reference
Chapter 11-2 P

Part | Regulation | Application

C 9.74.3 Ventilation system penetrating decks
A duct, irrespective of its cross section, serving more than one tweendeck should be fitted,
near the penetration of each deck served, with a fire or smoke damper.

Such dampers should close automatically by means of a fusible link or other suitable device,
and manually from the deck in which the passage of smoke, due to a fire in the deck
immediately below which is served by the same duct, will be avoided.

Where, within a main vertical zone, a fan serves more than one tweendeck through separate ducts,
each of these dedicated to a single tweendeck, each duct should be provided with a manually
operated smoke damper fitted close to the fan.

C 9.75.1.2 Meaning of “lower end of the duct” and “upper end of the duct” in galley range ducts
1 “Lower end of the duct” means a position at the junction between the duct and the galley
range hood. (See also interpretation of regulation 41-2.4.3.2.)

2 “Upper end of the duct” means a position close to the outlet of the duct.

C 9.7.5.1.5 Location of hatches for inspection and cleaning in galley range ducts
1 One hatch should be provided close to the exhaust fan.

2 Inthe galley exhaust duct, the grease will accumulate more in the lower end. Therefore,
hatches should be fitted also in this part of the duct.

C 10.2.1.1 Prevention of freezing in pipes
Special attention should be given to the design of the continuously pressurized pipelines for
prevention of freezing in pipes where low temperatures may exist.

C 10.2.1.5.1 Location of hydrant in machinery spaces
At least one hydrant with hose, nozzle and coupling wrench should be provided in machinery
spaces of category A.

C 10.2.2.3.2.2 Electrical cables for the emergency fire pump
The electrical cables to the emergency fire pump are not to pass through the machinery spaces
containing the main fire pumps and their source(s) of power and prime mover(s). They are to
be of a fire resistant type, in accordance with IACS unified Requirement E 15 Electrical
Services Required to be Operable Under Fire Conditions and Fire Resistant Cables,
paragraph 1, where they pass through other high fire risk areas.

C 10.2.23.3 Connection of a pump to fire main

This paragraph does not force designers to choose pumps with capacity and pressure
characteristics other than that being optimal for the service intended, just to make their
connection to the fire main possible, provided the required number and capacity of fire pumps
are already fitted.
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C

10.4.3

Storage rooms for fire-extinguishing medium

The following requirements are applicable only for the storage rooms for fire-extinguishing
media of fixed gas fire-extinguishing systems:

.1 the storage room should be used for no other purposes (last part of the first
sentence*);

.2 ifthe storage space is located below deck, it should be located no more than one deck
below the open deck and should be directly accessible by a stairway or ladder from
the open deck (3rd sentence);

.3 spaces which are located below deck or spaces where access from the open deck is
not provided, should be fitted with a mechanical ventilation system designed to take
exhaust air from the bottom of the space and should be sized to provide at least 6 air
changes per hour (4th sentence); and

4 access doors should open outwards, and bulkheads and decks including doors and
other means of closing any opening therein, which form the boundaries between such
rooms and adjacent enclosed spaces should be gas tight (5th sentence).

* Refers to the sentences in regulation 10.4.3.

10.5

Fire extinguishing arrangements in machinery spaces

The number of systems, appliance and extinguisher required by regulation 10.5 are
summarized in the table for regulation 10.5 in the appendix.

10.5.2.2.2

Relaxation of fire-extinguishing equipment for cargo ships
A relaxation for cargo ships should be accepted as follows:

- The 45 [ foam type extinguisher or its equivalent may be arranged outside of the space
concerned.

10.5.6.3.1

Definition of areas to be protected by local application systems (internal combustion
machinery)

Hot surfaces such as exhaust pipes without insulation or with insulation likely to be removed
frequently for maintenance and high-pressure fuel oil systems installed nearby the hot surfaces
should be protected.

The term “insulation likely to be removed frequently” means insulation fitted in accordance
with the requirements of regulation 4.2.2.6.1, but which might not be secured firmly because it
may be removed frequently for periodic maintenance, such as pipes between cylinders and
exhaust manifold.

For typical diesel engines, the area on top of the engine, fuel oil injection pumps and turbo
chargers should be protected. Where the fuel oil injection pumps are located in sheltered
position such as under the steel platform, the pump need not be protected by the system.
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C 10.5.6.3.2

Definition of areas to be protected by local application systems (boiler fronts)

The area around the burners without insulation or with insulation likely to be removed
frequently for maintenance should be protected. The term “insulation likely to be removed
frequently” means insulation fitted in accordance with the requirements of regulation
4.2.2.6.1, but which might not be secured firmly because it may be removed frequently for
periodic maintenance.

Oil-fired inert gas generators should be also protected in the same manner.

C 10.5.6.3.3

Definition of areas to be protected by local application systems (incinerators)

The area around the burner(s) without insulation or with insulation likely to be removed
frequently for maintenance should be protected. The term “insulation likely to be removed
frequently” means insulation fitted in accordance with the requirements of
regulation 4.2.2.6.1, but which might not be secured firmly because it may be removed
frequently for periodic maintenance.

C 10.7.1.3

Cargo spaces for which a fixed fire-extinguishing system is ineffective and reference to
MSC/Cire.671

For cargoes for which a fixed gas fire-extinguishing system is ineffective and for which a fire-
extinguishing system giving equivalent protection should be available, reference is made to
MSC/Circ.671, annex, and table 2.

C 10.7.2

Equivalent protection

Water supplies defined in regulation 19.3.1.2 are considered as an acceptable protection for
cargoes listed in table 2 of MSC/Circ. 671.

Ships carrying dangerous goods on deck only

Any cargo space in a ship engaged in the carriage of dangerous goods on deck or in cargo
spaces should be provided with a fixed gas fire-extinguishing system complying with the
provisions of the FSS Code or with a fire-extinguishing system which, in the opinion of the
Administration, gives equivalent protection for the cargoes carried.

C 11.3.1

Insulation of aluminium decks and interpretation of “load-bearing divisions”

1  Ifanaluminium deck is tested with insulation installed below the deck, then the result will
apply to decks, which are bare on the top. Aluminium decks may not be provided with deck
coverings on the top unless tested with the deck covering, to verify that the 200°C temperature
of the aluminium is not exceeded. However, when needed, any approved primary deck
covering (not specifically the one used during the standard fire test of the deck) may be used
for meeting this requirement.

2 When spaces of categories (1) to (10) in regulation 9.2.2.3 or of categories (1) to (5) and
(10) in regulation 9.2.2.4 are located on top of aluminium decks, the deck does not need to be
insulated from the upper side, provided the deck is protected by an approved deck covering.

3 “Load-bearing division” is a deck or bulkhead including stiffeners, pillars, stanchions and
other structural members which, if eliminated, would adversely affect the designated structural
strength of the ship.
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C 11.6.2.2 Area classification and selection of electrical equipment
1 Areas on open deck, or semi-enclosed spaces on open deck, within 3 m of cargo tank
ventilation outlets which permit the flow of small volumes of vapor, air or inert gas mixtures
caused by thermal variation are defined as Zone 1. Permitted electrical equipment:
- Certified safe type equipment for Zone 1.
2 Areas within 2 m beyond the zone specified in 1 above are defined as Zone 2. Permitted
electrical equipment:
- Certified safe type equipment for Zone 1,
- Equipment of a type, which ensures the absence of sparks, “hot spots” during its
normal operation,
- Equipment having an enclosure filled with a liquid dielectric, the application, or
encapsulated,
- Pressurised equipment,
- Equipment specifically designed for Zone 2 (for example type “n” protection in
accordance with IEC Publication 60079-15).
Note: Zones 1 and 2 are those defined in IEC Publication IEC 60092 Electrical installations in
ships - Part 502: Tankers - Special features.
C 11.6.2.2 Electrical equipment in areas next to cargo tank ventilation outlets which permit flow of
small volumes of vapour
Permitted electrical equipment:
.1 Areas on open deck within 3 m of cargo tank ventilation outlets which permit the flow
of small volumes of vapour caused by thermal variation:
- certified safe type equipment.
.2 Areas 2 m beyond the zone specified in .1 above:
- certified safe type equipment; or
- equipment of a type which ensures absence of sparks or arcs and absence of
ignition capable surface during normal operation; or
- equipment specifically designed for Zone 2 as defined in IEC Publication 60092
Electrical installations in ships - Part 502: Tankers - Special features.
D 13.3.23 Direct access to stairway enclosures
Direct access to escape stairway enclosures is only intended for those areas of an
accommodation space as defined in regulation 3.39 for public spaces. Portions of an
accommodation space that serve a purpose different than that of a public space such as theatre
backstage areas, should not have direct access to escape stairway enclosures.
D 13.3.2.4.1 Means of escape
The stairway arrangement required by regulation 13.3.2.4.1 for below bulkhead deck
compartments of one main vertical zone can be arranged by:
- one enclosed stairway which provides a continuous fire shelter from the level of its origin
to the embarkation deck in one watertight compartment;
- each of the other compartments have an enclosed stairway which provides a continuous
fire shelter from the level of its origin to the bulkhead deck; and
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- the continuous fire shelter is also provided on the bulkhead deck through a route protected
as a category 2 space (horizontal stairway).

See figure of regulation 13.3.2.4.1 in the appendix.
In applying this interpretation, the content of regulation 13.3.2.1.1 should also be taken into
account.

D 13.3.244 Size of enclosed means of escape in atriums
Such enclosed means of escape should be sized taking into account the total number of
persons at each level of the atrium considered.

D 13.3.3 Locking arrangements and accessibility to embarkation decks
1  The escape routes are routes for escape and also for access. Accordingly, the locking
arrangement should be such that it does not obstruct these two objectives (escape and access).
Doors along any designated escape routes which require keys to unlock them when moving in
the direction of escape should not be permitted.
2 The embarkation deck should be accessible from the open decks to which escapes routes
lead.

D 13.4.1.1.1 Arrangement of means of escape (passenger ships)
Ladders having strings of flexible steel wire ropes are not acceptable in such escape routes.

D 13.4.2.1.1 Arrangement of means of escape (cargo ships)
Ladders having strings of flexible steel wire ropes are not acceptable in such escape routes.

D 13.6 Arrangement of escape routes in ro-ro cargo spaces
The escape (and access) routes should be so arranged to ensure safe escape also during loading
and unloading such as indication of escape lane on deck with minimum clearance of 600 mm
in width.

D 13.7.4 Evacuation Analysis
Reference is made to MSC/Circ.1033 - Interim Guidelines for evacuation analysis for new and
existing passenger ships.

15.2.4 Fire control plans

Reference is made to Assembly resolution A.952(23) — Graphical symbols for shipboard fire
control plans and ISO 17631:2002.

G 19.2.2.2 Meaning of “purpose-built container spaces”
A purpose-built container space is a cargo space fitted with cell guides for stowage securing of
containers.

G 19223 Extended meaning of “ro-ro spaces”
Ro-ro spaces include special category spaces (see regulation 20).
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G 19.3.1 Water supplies for open-top container spaces in ships
1 The water spray system required in paragraphs 9.2, 9.3 and 9.4 of MSC/Circ.608/Rev.1 -
Interim guidelines for open-top container ships - will also satisfy the requirement for dangerous
goods.
2 The amount of water required for fire-fighting purposes in the largest hold should allow
simultaneous use of the water spray system plus four jets of water from hose nozzles.

G 19.3.1.2 Hydrants for dangerous goods
The number and position of hydrants should be such that at least two of the required four jets
of water, when supplied by single lengths of hose, may reach any part of the cargo space when
empty; and all four jets of water, each supplied by single lengths of hose may reach any part of
ro-ro cargo spaces.

G 193.14 Acceptance of high expansion foam systems in case of dangerous goods
A fixed high expansion foam system, complying with the FSS Code, chapter 6, section 2.2, is
acceptable, except if cargoes dangerously react with water (see IMDG Code).

G 19.3.2 Sources of Ignition
Reference is made to the recommendations of the International Electrotechnical Commission, in
particular, IEC Publication 60092 Electrical installations in ships — Part 506: Special feature-
Ships carrying specific dangerous goods and materials hazardous only in bulk.

G 19.3.4 Ventilation requirements for individual cargoes and open-top container cargo holds

1 General

If adjacent spaces are not separated from cargo spaces by gastight bulkheads or decks, ventilation
requirements should apply as for the cargo space itself, required under regulation 19.3.4.2 and its
interpretations.

2 Requirements for individual cargoes:

.1 Cargoes liable to give off vapours or gases which can form an explosive mixture
with air (See the BC Code, Appendix B, e.g. IMO Class 4.3 materials):

Two separate fans should be permanently fitted or being of a portable type adapted
for being permanently fitted prior to loading and during voyage. The fans should be
either explosion proof or arranged such that the escaping gas flow is separated from
electrical cables and components. The total ventilation should be at least six air
changes per hour, based upon the empty space. Ventilation should be such that any
escaping gases cannot reach living spaces on or under deck.

.2 Cargoes liable to spontaneous combustion (only applicable to seed cake (b) and (c)):

Two separate fans should be permanently fitted or being of a portable type adapted
for being permanently fitted prior to loading and during voyage. The fans should be
either explosion proof or arranged such that the escaping gas flow is separated from
electrical cables and components. The total ventilation should be at least six air
changes per hour, based upon the empty space. Ventilation should be such that any
escaping gases cannot reach living spaces on or under deck.
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3 For open-top containerships

Power ventilation should be required only for the lower part of the cargo hold for which purpose
ducting is required. The ventilation capacity should be at least two air changes per hour, based on
the empty hold volume below weather deck.

193.4.2

Degree of protection of exhaust fans and use of wire mesh guards

1 Exhaust fans should be of non-sparking type in accordance with IACS Requirement F 29,
as revised.

2 The purpose of "suitable wire mesh guards" is to prevent foreign objects from entering into
the fan casing. The standard wire mesh guards should have a size of 13 mm x 13 mm.

19.3.5.4

Arrangements of bilge drainage systems for cargo spaces

Electrical equipment in the space should comply with IEC Publication 60092.- Electrical
installations in ships.

19.3.6.1

Type and suitability of protective clothing

1 When selecting the protective clothing the danger of the chemicals according to the class
and liquid or gaseous state should be taken into account.

2 The required protective clothing is for emergency purposes.

3 For solid bulk cargoes the protective clothing should satisfy the equipment requirements
specified in Appendix E of the BC Code for the individual substances. For packaged goods
the protective clothing should satisfy the equipment requirements specified in emergency
procedures (EmS) of the Supplement to IMDG Code for the individual substances.

19.4

Certification of special dangerous goods

Certification for carriage of solid dangerous bulk cargoes covers only those cargoes listed in
Appendix B of the BC Code except cargoes of MHB. Other solid dangerous bulk cargoes may
only be permitted subject to acceptance by the Administrations involved.

20.2.2.1

Horizontal fire zone concept

The "total overall clear height" is the sum of distances between deck and web frames of the
decks forming one horizontal zone.

20.3.1.1

Capacity of ventilation systems

Reference is made to MSC/Circ.729 - Design guidelines and operational recommendations for
ventilation systems in ro-ro cargo spaces.

20.3.1.3

Alarm in case of loss of ventilation capacity

The requirement to indicate any loss of ventilating capacity is considered complied with by an
alarm on the bridge, initiated by fall-out of starter relay of fan motor.
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G

20.3.1.4.2

Arrangement and construction of ventilation ducts on cargo ships

Ventilation ducts should not pass through machinery spaces of category A unless fire insulated to
A-60 standard.

20.3.2.2

Degree of protection of electrical equipment 450 mm above deck

For equipment above a height of 450 mm above deck the degree of protection of electrical
equipment required by this regulation will be realized:

1 by an enclosure of at least IP 55 as defined in IEC Publication 600529 -
Classification of Degree of Protection Provided by Enclosures; or

2 by apparatus for use in zone 2 areas as defined in Publication 60079 - Electrical
Apparatus for Explosive Gas Atmospheres (Temperature class T3).

2033

Degree of protection of electrical equipment in exhaust ventilation ducts and of
exhaust fans

1 The electrical equipment referred to in these regulations should be of certified safe type
and wiring, if fitted, and should be suitable for use in zone | areas as defined in IEC
Publication 60079 - Electrical Apparatus for Explosive Gas Atmospheres (Gas group IT A
and temperature class T3).

2 Exhaust fans should be of non-sparking type in accordance with IACS Requirement F 29,
as revised.

20.4.1

Arrangements for disconnecting detector sections during loading and unloading

The smoke detector sections in vehicle, special category, and ro-ro spaces may be provided with
an arrangement, (e.g. a timer) for disconnecting detector sections during loading and unloading of
vehicles to avoid "false" alarms. The time of disconnection should be adapted to the time of
loading/unloading. The central unit should indicate whether the detector sections are
disconnected or not.

However, manual call points should not be capable of being disconnected by the arrangements
referred to above.

20.6.1.4.1.1

Sizing of scuppers and drainage pumps

For the sizing of scuppers and drainage pumps the capacity of both the water spraying system
pumps and the water discharge from the required number of fire hose nozzles specified in
regulations 10.2.1.5.1 and 19.3.1, as applicable, should be taken into account.

20.6.2.1

Portable fire extinguishers on weather decks used as ro-ro cargo space

The requirements set out in this regulation need not to be applied to weather decks used as
ro-ro cargo spaces.
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3

2.1.1.4

Personal Equipment

Reference is made to IEC Publication 60079- Electrical Apparatus for Explosive Gas
Atmospheres.

Fire Extinguishers

Reference is made to resolution A.951(23) - improved Guidelines for marine portable fire
extinguishers, as amended by resolution A.951(23).

2.1.1.2

Equivalents of fire extinguishers

Reference is made to the international standard on fire protection equipment - portable fire
extinguisher - performance and construction, to be developed by ISO (ISO/DIS 7156E).

3.1.2

Recharging of spare charges

Partially emptied extinguishers should also be recharged.

2.1.11

Separation of spaces

Two spaces can be considered as separated spaces where fire divisions as required by
regulations 9.2.2,9.2.3 and 9.2.4, as appropriate, or divisions of steel are provided between
them.

2.1.1.3

Means for checking the quantity of medium in containers

Means for checking the quantity of medium in containers should be so arranged that it is not
necessary to move the containers completely from their fixing position. This is achieved, for
instance, by providing hanging bars above each bottle row for a weighing device or by using
suitable surface indicators.

2132

Certain spaces for which the automatic warning of release of the extinguishing medium
is required

Ordinary cargo holds need not comply with regulation 2.1.3.2. However, ro-ro cargo spaces,
holds in container ships equipped for integrated reefer containers and other spaces where
personnel can be expected to enter and where the access is therefore facilitated by doors or
manway hatches should comply with the above regulation.
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5 2.2

Low pressure CO, systems

Where a low pressure CO, system is fitted to comply with this regulation, the following
applies:

1 The system control devices and the refrigerating plants should be located within the same
room where the pressure vessels are stored.

2 The rated amount of liquid carbon dioxide should be stored in vessel(s) under the
working pressure in the range of 1.8 to 2.2 N/mm®. The normal liquid charge in the container
should be limited to provide sufficient vapour space to allow for expansion of the liquid
under the maximum storage temperatures than can be obtained corresponding to the setting
of the pressure relief valves but should not exceed 95% of the volumetric capacity of the
container.

3 Provision should be made for:

- pressure gauge;

- high pressure alarm: not more than setting of the relief valve;
- low pressure alarm: not less than 1.8 N/mm?;

- branch pipes with stop valves for filling the vessel;

- discharge pipes;

- liquid CO; level indicator, fitted on the vessel(s);

- two safety valves.

4 The two safety relief valves should be arranged so that either valve can be shut off while
the other is connected to the vessel. The setting of the relief valves should not be less than
1.1 times working pressure. The capacity of each valve should be such that the vapours
generated under fire condition can be discharged with a pressure rise not more than 20%
above the setting pressure. The discharge from the safety valves should be led to the open.

5 The vessel(s) and outgoing pipes permanently filled with carbon dioxide should have
thermal insulation preventing the operation of the safety valve in 24 hours after
de-energizing the plant, at ambient temperature of 45°C and an initial pressure equal to the
starting pressure of the refrigeration unit.

6 The vessel(s) should be serviced by two automated completely independent refrigerating
units solely intended for this purpose, each comprising a compressor and the relevant prime
mover, evaporator and condenser.

7 The refrigerating capacity and the automatic control of each unit should be so as to
maintain the required temperature under conditions of continuous operation during 24 hours
at sea temperatures up to 32°C and ambient air temperatures up to 45°C.

8 Each electric refrigerating unit should be supplied from the main switchboard busbars by
a separate feeder.

9 Cooling water supply to the refrigerating plant (where required) should be provided from
at least two circulating pumps one of which being used as a stand-by. The stand-by pump
may be a pump used for other services so long as its use for cooling would not interfere with
any other essential service of the ship. Cooling water should be taken from not less than two
sea connections, preferably one port and one starboard.

10 Safety relief devices should be provided in each section of pipe that may be isolated by
block valves and in which there could be a build-up of pressure in excess of the design
pressure of any of the components.

11 The piping system should be designed in such a way that the CO, pressure at the nozzles
should not be less than 1 N/mm?.
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12 Audible and visual alarms should be given in a central control station when:
- the pressure in the vessel(s) reaches the low and high values according to 2;
- any one of the refrigerating units fails to operate;
- the lowest permissible level of the liquid in the vessels is reached.
13 If the system serves more than one space, means for control of discharge quantities of
CO, should be provided, e.g. automatic timer or accurate level indicators located at the
control position(s).
14 Ifadevice is provided which automatically regulates the discharge of the rated quantity
of carbon dioxide into the protected spaces, it should be also possible to regulate the
discharge manually.
7 2.1.1.2 Areas for increased application rates
An indication of areas for which increased application rates may be required is given below:
Protected Area Application rate
Boiler fronts or roof, firing
areas, oil fuel units, 20 //min/m’
centrifugal separators (not
oily water separators), oil
purifiers, and clarifiers.
Hot oil fuel pipes near
exhausts or similar heated
surfaces on main or auxiliary o,
diesel engines 10 //min/m
8 2.1.1 Dry pipe systems in saunas
For the definition of "dry pipe system" see resolution A.800(19), Annex, paragraph 2.3.
8 2523 Definition of nominal area
Nominal area is defined as being the gross, horizontal projection of the area to be covered.
9 24.1.1 Acceptable activating arrangements
The following arrangement may be acceptable to:
.1 activate a paging system;
.2 activate the fan stops;
.3 activate the closure of fire doors;
4 activate the closure of fire dampers;
.5 activate the sprinkler system;
.6 activate the smoke extraction system; and
.7 activate the low-location lighting system.
9 2.1.4 Relevant definitions
Loop means electrical circuit linking detectors of various sections in a sequence and
connected (input and output) to the indicating unit(s).
Zone address identification capability means a system with individually identifiable fire
detectors.
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9 2.13

Testing of detectors within cold spaces

Detectors installed within cold spaces such as refrigerated compartments should be tested
according to IEC Publication 60068-2-1 - Section one - Test Aa.

10 2.1.2

Calculation of intervals

The interval (I) should depend on the number of scanning points (N) and the response time
of the fans (T).

(See interpretation of paragraph 2.2.2 chapter 10 below.)
With a 20 % allowance:
I =12xTxN
However, the maximum allowable interval should not exceed 120 s (I e = 120 s).

10 222

Response time for fans

Depending on the capacity of the fans and the length of system piping the maximum
response time of the fans in combination with the system piping should be around 15 s.

12 2221

Heating of diesel driven power sources and other means of starting

1 If the room for the diesel driven power source is not heated, the diesel driven power
source for the pump should be fitted with electric heating of cooling water or lubricating oil.

2 The other means of starting include those by compressed air, electricity, or other sources
of stored energy, hydraulic power or starting cartridges.

13 224

Size of landings and intermediate landings

If landings can be entered directly via entrance doors, situated in stairway enclosures, the
area of such landings should comply with the requirements of paragraph 2.2.4 of chapter 13.
However, if landings cannot be entered by entrance doors, such landings should be
considered as intermediate landings which should comply with the capacity requirements as
given in paragraph 2.3.1 of chapter 13.

14 2.13

Capacity, use and handling of deck foam systems

A common line for fire main and deck foam line can only be accepted provided it can be
demonstrated that the hose nozzles can be effectively controlled by one person when
supplied from the common line at a pressure needed for operation of the monitors.
Additional foam concentrate should be provided for operation of 2 nozzles for the same
period of time required for the foam system. The simultaneous use of the minimum required
jets of water should be possible on deck over the full length of the ship, in the
accommodation, service spaces, control stations and machinery spaces.

14 2323

Foam systems positions of aft monitors

Port and starboard monitors required by this regulation may be located in the cargo area as
defined in regulation 3.6, provided they are aft of cargo tanks and that they protect below
and aft of each other.

14 233

Application to tankers

This paragraph applies to all tankers regardless of their size.

IA\CIRC\MSC\1120.DOC

140




MSC/Cirec.1120

ANNEX
Page 23
FFS Code
Interpretation or reference
Chapter | Paragraph
15 2327 Arrangements for isolation of inert gas supply mains and cargo piping systems

As a guide, the effective isolation required by this paragraph may be achieved by the two
arrangements shown in figures 1 and 2 of chapter 15 and paragraph 2.3.2.7 in the Appendix
of this circular.
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INTERPRETATIONS OF VAGUE EXPRESSIONS, OTHER VAGUE WORDING AND REFERENCES IN THE
FIRE TEST PROCEDURE (FTP) CODE AND FIRE TEST PROCEDURES REFERRED TO IN THE CODE

Relevant
document

Paragraph

Interpretation or reference

Fire Test Procedure Code

FTP Code, 5.1.6.5 For cases where an unsuccessful test had been conducted prior to the final approval

Approval test, the fire test 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 windows should state which side of the window was

Approval exposed to the heating condition during the test.

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

Non-combustibility test

FTP Code,
Annex 1
Part 1

2.1

The test exposure need not exceed a 30 min duration.

For the purposes of this Part, ISO 1182:2002 may be used in lieu of ISO 1182:1990.

Smoke and toxicity test

FTP Code, 2.6.2 Not only the FTIR (Fourier Transform Infrared Spectrometer) method but also other
Annex 1 methods such as GC/MS (Gas Chromatography/Mass Spectrometer) which can
Part 2 produce traceable results can be used for the gas analysis.

Test for “A”, “B”, and “F” class divisions including windows, fire dampers, pipe penetrations and cable transits
FTP Code, 2.1 "B" class doors should be fire tested in B class steel bulkheads of dimensions as stated
Annex 1 2.6.2.2 in paragraph 2.4.1 of resolution A.754(18), otherwise approval should be limited to
Part 3 the type of construction in which the door was tested.

Resolution

A.754(18),

FTP Code, 221 The minimum bulkhead panel height should be a standard height of the manufactured
Annex 1 panel with a dimension of 2.4 mm.

Part 3

FTP Code, 3.1 The calcium silicate board described as a dummy specimen specified in paragraph 3.3
Annex 1 Part 3 of resolution A.653(16) should be used as a standard substrate for adhesives.

FTP Code, 4.1 Sealing materials used in penetration systems for “A” class divisions are not required
Annex 1 to meet non-combustibility criteria provided that all other applicable requirements of
Part 3 FTP Code, part 3, are met.

Resolution 1.2 The thickness of insulation on the stiffeners need not be same as that of the steel plate.
A. 754(18)
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Relevant Paragraph Interpretation or reference

document

Resolution 1.6 Doors, windows and other division penetrations intended to be installed in fire

A.754(18) 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.

Resolution 1.7 "B" class constructions should be tested without finishes. For constructions where this

A.754(18) is not possible, finishes should be included in the non-combustibility test of the
construction.

Resolution 2.8.2 Where testing is conducted on a perforated ceiling system, equally constructed

A.754(18) 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.

Resolution 9 There exist no expectations that “A” and “B” class fire doors remain functional, in the

A.754(18) ability to be opened/closed, during or after the specified test duration.

Resolution 2.1 The test should be conducted on a window of the maximum size (in terms of both the

A.754(18), height and the width) and the type of the glass pane and/or the minimum thickness of

Appendix A.I the glass pane or panes and gaps, if appropriate, for which approval is sought. Test

Windows 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 53 The window should be considered to have failed the hose-stream test if an opening

A.754(18), develops that allows an observable projection of water from the stream beyond the

Appendix A.I unexposed surface during the hose stream test. Gap gauges need not be applied during

Windows or after the hose stream test.

Resolution 2.2.4 The distance between the fire damper and the structural core specified in

A.754(18), paragraph 2.2.4 means the distance between the fire damper centre and the structural

Appendix A.II core.

Fire dampers

Resolution 4 If evaluation of insulation is required, it should prevent a temperature rise at any point

A.754(18), on the surface not exceeding 180°C above the initial temperature. The average

Appendix A.Il temperature rise is not relevant.

Fire dampers

Resolution 4.1 Penetrations and transits should meet both integrity and insulation criteria.

A.754(18),

Appendix A.III

Pipe and duct

penetrations

Resolution 4.1 Penetrations and transits should meet both integrity and insulation criteria.

A.754(18),

Appendix A.IV

Cable transits
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Relevant Paragraph Interpretation or reference

document

Test for surface flammability

FTP Code, 1 Where a product is approved based on a test of a specimen applied on a

Annex 1 non-combustible substrate, that product should be approved for application to any

Part 5 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).

Resolution 7 Where a product is approved based on a test of a specimen applied on a

A.653(16) 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).

Resolution 7.3 Vapour barriers used in conjunction with insulation should be tested without any other

A.653(16) components of “A” or “B” class constructions that will shield the barrier being tested
from the radiant panel.

Resolution 8.3.1 In the first line of the first sentence, the word “or” should read “of”'.

A.653(16)

Resolution 10 The sentence should be understood to mean: “Materials giving average values for all

A.653(16) of the surface flammability criteria as listed in the following table ... (etc.)."

Qy, means an average of three values of average heat for sustained burning, as defined
in paragraph 9.3.

Test for primary deck coverings

FTP Code, 2.1 For the purpose of this part, the total heat release value (Q,) for floor coverings given
Annex 1 in section 10 of the annex to resolution A.653(16) is replaced by < 2.0 MJ.

Part 6

FTP Code, 2.2 Fire test procedure

Annex 1 The test may be terminated after 40 min.

Part 6

[\CIRC\MSC\1120.DOC 144




MSC/Circ.1120
ANNEX
Page 27
APPENDIX
EXPLANATORY SKETCHES
This appendix contains explanatory sketches to some interpretations of regulations in SOLAS

chapter II-2, as amended, and interpretations of paragraphs in the Fire Safety Systems Code as
follows:

SOLAS Chapter I11-2

Regulation 4.5.1: Corner-to-corner situation in a cofferdam (figure)

Regulation 5.3 and 6.2: Materials used on passenger ships for bulkheads of
accommodation spaces as defined in regulation 3.1 (table)

Regulation 5.3 and 6.2: Materials used in accommodation spaces, as defined in
regulation 3.1, of cargo ships (table)
Regulation 9.2.2.1: Arrangement of main vertical zones (figures 1 to 4)

Regulation 9.2.3.4.1: Construction of protected stairway enclosures of cargo ships
(figures 1, 2.1 and 2.2)

Regulation 9.3.4: Prevention of heat transmission by insulation and structural
details for drainage (figures 1, 2 and 3)

Regulation 10.5: Number of systems, appliances and extinguishers in machinery
spaces
Regulation 13.3.2.4.1: Continuous fire shelter of means of escape (figure)

Fire Safety Systems Code

Chapter 15 paragraph 2.3.2.7: Isolation arrangements in inert gas main (figures 1 and 2)
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Regulation 4.5.1: Corner-to-corner situation in a cofferdam

~_
Diagonal plate
across the corner
open deck
safe space
cargo tank ballast tank
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Regulations 5.3 and 6.2: Materials used on passenger ships for bulkheads of accommodation
spaces as defined in regulation I11-2/3.1

Bulkhead Plate

Materials used for bulkheads of accommodation spaces as defined in regulation 11-2/3.1

f ’

Requirements in SOLAS chapter I1-2 for components

1
i Non- Calorific | Equivalent | Low flame | Smoke
Bulkhead components combgstible value volume spread prqduction,
) material toxic
(5.3.1.1) (5.3.2.2) | (5.3.2.3) (5.3.2.4)* products
@ (5.3.1.2.1) (6.2)
\ ; A ® | © (D) (©)
% 1 moulding X
§ 4 2 wall panel (lining) X
% 3 grounds and X
§ supports
b 5 4 draf X
\ raft stops
§§ 6% * 5 insulation X
o 6 insulation surface** X
% ;** (5.3.2.4.1.2)
7 decoration X
§\\\ 9 8 painted surface** - X
§ or (5.3.2.4.12)
% fabric or veneer** X X
% (5.3.2.4.1.2)
L 9 painted surface -- X X X
§ 10 or (53.2.4.1.1)
% Deck fabric or veneer X X X X
% ee (5.3.24.1.1)
- 10 skirting board X
NOTES:

* Exposed surfaces of corridors and stairway enclosures referred to in regulation 11-2/5.3.2.4.1.1
includes floor coverings.

** Where the wall panel is an integral part of the fire insulation in accordance with

regulation 11-2/9.2.2.3.3, these components are to be of non-combustible material.

IA\CIRC\MSC\1120.DOC

147




MSC/Circ.1120
ANNEX
Page 30

Regulations 5.3 and 6.2: Materials used in accommodation spaces, as defined in
regulation II-2/3.1, of cargo ships

‘,

=
T

F

Reg 8253231
=<

d wm 4%“

=<

[
| Low flame spr
Rag 253242

Requirements for componeﬁts_ o :' T

B
Matorial
oo 14
==

Method IC
>

s suriaces o Veneer

.5 i‘:gééoraﬁtixi

and stairway enck

. “.\\\‘\‘%\:\\\ ,\§’\:\\‘\\.\'\.\\:\\\\\?\\Zj
f AUNANIANN A W R
f 'WM\WWW&!‘%&N‘&

(1) Vapour barriers used on pipes for cold services (see interpretation to regulaﬁoﬁ11-2/5.3.l‘.l) may be of combustible materials providing that their s;nface has low flame épread characteristics (Reg. 11-2/5.3.1.1
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Regulation 9.2.2.1: Arrangement of main vertical zones*

-Cehier '
_ Stariway top
. to bottomy ’
MVZl MVZ2
C—— > | — >
. »
ECS — ECS ..
L1
J&- >/

' L2
(VA

Figure 1: ECS serves one MVZ

Center '
Stariway top
 to bottom

MVZ2

= ==  Option to reverse boundaries

Option 1: ECS belongs to MVZ]
' L1
K * :
. L2 |
< —p

Option 2: ECS belongs to MVZ2

L1 '
" Notes: | L2 "
*MVZ: Main vertical zone Figure 2: ECS serves two MVZ’s :

ECS : ESCAPE Stairway .
, = Direction of escape
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MVZ1 MVZ2
C——p <{——— .
»
ees — |
L1
'le >

L2

< .

Figure 3: ECS serves two MVZ’s (ECS beiongs to MVZ2)

MVZ2 : MVZ2

)

7

»V

ECS

Option 1: ECS belongs to MVZ1

, L1

€ > L
< »

Option 2: ECS should be treated as MVZ

L1 ;
< > 1,

7k SR

Figure 4: ECS serves two MVZ’s
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Regulation 9.2.3.4.1: Construction of protected stairways of cargo ships

Figure 1

staircase well with going round
entrances on ecach deck level,
self-closing doors

|
Iy
i

ik
i

= &

Figure 2.1 Figure 2.2
staircase  well - )
going round by each stairway on
way of corridor all one deck level to be
self-closing closed with a

. entrance doors N self-closing  door,
stairs with oper; stairs with closed
steps steps

— L | 5
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Regulation 9.3.4: Prevention of heat transmission by insulation and structural details for
drainage*

Where d £ 450 mm Where d > 450 mm
d d d
450 mm
Figure 1
450 mm
L EE—
Bulkhead, Bulkhead,
/— deck, etc. g / deck, etc.
()
v
<
Figure 2
lining

<100 mm —\$ /— deck

450 mm

Figure 3

*Note:
d = Depth of stiffener on girder.
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Regulation 10.5: Number of systems, appliances, and extinguishers required in machinery

spaces
Systems appliances &
extinguishers — Fixed fire Portable Portable foam | Add’l Portable | 135/ foam 45 [ foam Sand
extinguishing | foam extinguishers | foam extinguisher | extinguishers | boxes "3
Category A system applicator *1 extinguishers 2
Machinery 2
spaces
SOLAS
paragraph — 10.5.1.1, 10.5.1.2.1 |10.5.1.2.2 10.5.2.2.2 10.5.1.2.2 10.5.2.2.2 10.5.2.2.2
10.5.2.1 10.5.2.2.1
Oil-fired boilers 1 1 2N NA 1™ - N
Oil-fired boilers and | 1 1 2N+2 NA 1™ - N
oil fuel units
Engine room containing:
Oil fuel units only 1 - 2 NA - - -
Internal combustion
machinery 1 1 X - y -
Internal combustion
machinery and oil |1 1 X - y -
fuel units
Combined engine/boiler room containing:
Internal combustion
machinery, oil fired
boilers and oil fuel (2N+2) or x 1 yo N
units 1 1 whichever is greater
N = number of firing spaces.
“2N” means that two extinguishers are to be located in each firing space.
X = sufficient number, minimum two in each space, so located that there are at least one portable fire extinguisher within 10 m
walking distance from any point.
y = sufficient number to enable foam to be directed onto any part of the fuel lubricating oil pressure systems, gearing and other
fire hazard.

Notes:

*1. May be located at outside of the entrance to the room.

*2. May be arranged outside of the space concerned for smaller spaces of cargo ships.

*3. The amount of sand is to be at least 0.1 m’.

*4. Not required for such spaces in cargo ships wherein all boilers contained therein are for domestic services and are less than
175kW.

*5. In case of machinery spaces containing both boilers and internal combustion engines (case not explicitly considered in
regulation 10.5) regulation 10.5.1 and 10.5.2 apply, with the exception that one of the foam fire-extinguishers of at least 45 /
capacity or equivalent (required by regulation 10.5.2.2.2) may be omitted on the condition that the 135 / extinguisher (required by
regulation 10.5.1.2.2) can protect efficiently and readily the area covered by 45 / extinguisher.

*6. Oil fired machinery other than boilers such as fired inert gas generators, incinerators and waste disposal units are to be
considered the same as boilers insofar as the required number and type of fire fighting appliances are concerned.
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Regulation 13.3.2.4.1: Continuous fire shelter of means of escape
ECS
ECS
/ 4th deck
..... (bulkhead deck) 3rd deck
i 2nd deck
|
| : Ist deck
+ 2 ! P P 1 I bOttOm deCk
MVZ WTR WTR
WTC 1 WTC 2 WTC 3
Figure
NOTES:
ECS: stairway enclosed in a continuous fire shelter
HST:  “horizontal stairway”; route protected as a category 2 space

MVZ: main vertical zone
WTB:  watertight bulkhead
WTC:  watertight compartment
WTD:  watertight door

P: group of persons
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Chapter 15, paragraph 2.3.2.7: Isolation arrangements in inert gas main

CARGO PIPING

NON %

RETURN
VALVE
VENTING

INERT GAS MAIN

Figure 1

CARGO PIPING

X

SPOOL PIECE

X

INERT GAS MAIN

Figure 2
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Agenda item 5
REVISION OF FIRE PROTECTION REQUIREMENTS
OF THE IBC, IGC, BCH AND GC CODES
Proposed revisions to the fire protection requirements in the IBC Code

Submitted by Japan

SUMMARY

Executive summary: This document provides comments and subsequent proposals of
modifications to the proposed revisions to IBC Code contained in the
documents MSC 79/3/1 and MSC 79/3/1/Add.1. These proposals are
mainly of editorial nature.

Action to be taken: Paragraph 15

Related documents:  MEPC 52/24, MEPC 52/24/Add.1, MEPC 52/WP.11/Add.1,
MSC 79/WP.14

Background

1 The 2004 amendments to the IBC Code were adopted by the Marine Environment
Protection Committee, at its fifty-second session, by resolution MEPC.119(52). At that session,
Japan, before the adoption by MEPC 52, proposed some editorial corrections to the amendments
to the IBC Code in regard to the fire protection requirements. However, MEPC 52 decided that
the proposals by Japan had a substantive nature, and agreed to forward those proposals to the
BLG Sub-Committee for consideration (see paragraph 5.63.6 of document MEPC 52/24).

2 The amendments to the IBC Code were also considered by the Maritime Safety
Committee at its seventy-ninth session from the maritime safety point of view, and subsequently
adopted.

3 According to the agreement of MEPC 52, Japan submits this document, which contains
the proposed revision to the fire protection requirements of the IBC Code as amended in 2004,
for consideration by the Sub-Committee. At the time of this submission, the final text of the
revised IBC Code adopted by MSC 79 was not available. Therefore, the document was prepared
based on the documents MEPC 52/24/Add.1, MEPC 52/WP.11/Add.1 and MSC 79/WP.14.

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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Requirements for installation of local application fire-fighting systems in machinery spaces

4 SOLAS regulation 11-2/10.5.6 for the requirements for installation of local application
fire-fighting systems in machinery spaces applies, for cargo ships, to those 2,000 GT and upward
if the volume of the machinery space is 500 m® and upward. Because such local application
fire-fighting systems provide equivalent protection to any main fire-fighting systems in a
machinery space of a smaller ship and/or smaller machinery space, such a small ship need not be
required of installation of local application fire-fighting systems.

5 The thought on the application as described in the above paragraph is also applicable to
those tankers to which the IBC Code applies.

6 Therefore, Japan proposes to modify the paragraph 11.1.1.3 of the IBC Code as amended
by inserting “(except 10.5.6)” as follows:

“3 regulations 10.2, 10.4 and 10.5 (except 10.5.6) shall apply as they would apply to
cargo ships of 2,000 tons gross tonnage and over.”

Type of gases in spaces
7 SOLAS chapter II-2 applies to oil tankers and the vapour/gas in such ships would be
“hydrocarbon gases”. On the other hand, chemical tankers, to which the IBC Code applies,

would carry flammable gases which are not always categorized as “hydrocarbon gases”.

8 Therefore, for a clarification purpose, Japan proposes to add a new subparagraph .6 under
11.1.1 of the IBC Code as amended, as follows:

“4 the provisions of 11.3 shall apply in lieu of regulation 10.8:and
5 the provisions of 11.2 shall apply in lieu of regulation 10.9:; and

.6 regulation 4.5.10 shall apply subject that “hydrocarbon gases” in this SOLAS

99 9

regulation is read as “flammable gases”.

Requirement for shut-off valves and fire-fighters’ outfit

9 The requirements for shut-off valves and fire-fighters’ outfit contained in SOLAS
regulations 11-2/10.2.1.4.4 and 10.10.2.3 have applied to tankers, which only carry
non-flammable cargoes, because such regulations are originated in regulations I1-2/4.3.6 and
17.3.1.2 in Part A for general application, but not in Part D for tankers, of the 1983 SOLAS
Amendments.

10 Therefore, from a viewpoint of the continuation of the requirements, Japan proposes to
add “(except 10.2.1.4.4 and 10.10.2.3)” in the paragraph 11.1.2 of the IBC Code, as amended, as
follows:

“11.1.2 Notwithstanding the provisions of 11.1.1, ships engaged solely in the carriage of
products which are non-flammable (entry “NF” in column “I” of the table of minimum
requirements) need not comply with requirements for tankers specified in SOLAS
chapter II-2 (except regulations 10.2.1.4.4 and 10.10.2.3), provided that they comply with
the requirements for cargo ships of that chapter, except that regulation 10.7 need not
apply to such ships and 11.1 and 11.3, hereunder, need not apply.”
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Retro-application of requirements for cargo pump-rooms in existing ships

11 Technical provision of system for continuous monitoring of the concentration of
flammable gases has been changed by the 2000 Amendments to SOLAS chapter 11I-2 (as in the
SOLAS regulations 11-2/4.5.10.1.1 and 4.5.10.1.4).

12 The IBC Code applies to existing ships. Therefore, Japan believes a phase-in procedure
of such requirement for existing ships is necessary, as the same manner described in SOLAS
regulation I1-2/1.6.7.

13 Japan, on this understanding, proposes to add following new 11.1.4 to paragraph 11.1 of
the IBC Code:

“11.1.4 In lieu of the provisions of SOLAS regulation 11-2/1.6.7, the requirements of
regulations 11-2/4.5.10.1.1 and 4.5.10.1.4, and a system for continuous monitoring of the
concentration of flammable gases shall be fitted on ships constructed before [entry date of
the amendment] by the date of the first scheduled dry-docking after [entry date of the
amendment], but not later than [3 vyears after entry date of the amendment]. Sampling
points or detector heads should be located in suitable positions in order that potentially
dangerous leakages are readily detected. When the flammable gas concentration reaches
a pre-set level which shall not be higher than 10% of the lower flammable limit, a
continuous audible and visual alarm signal shall be automatically effected in the
pump-room and cargo control room to alert personnel to the potential hazard. However,
existing monitoring systems already fitted having a pre-set level not greater than 30% of
the lower flammable limit may be accepted. Notwithstanding the above provisions, the
Administration may approve exemption of the above requirements for ships of less than
500 gross tonnage and ships not engaged on international voyages, which were
constructed before [entry date of the amendment].”

Treatment of the proposals
14 Noting that the amendments to the IBC Code adopted by MEPC 52 and MSC 79 will not
enter into force until 1 January 2007, the proposals mentioned above may not take place as

amendments until such date. Therefore, the proposal should be treated as unified interpretations
until these proposals become official amendments to the IBC Code.

Action requested of the Sub-Committee

15 The Sub-Committee is invited to consider the above comments and, in particular, the
proposals contained in paragraphs 6, 8, 10, 13 and 14, and to take action as appropriate.
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