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2 INTRODUCTION
The current set of IMO regulations covering life-saving appliances and arrangements consist of three
main instruments accompanied by a number of resolutions. The main instruments are SOLAS Chapter III,
the Life-Saving Appliances (LSA) Code and Resolution MSC.81(70) on testing of life-saving appliances.
While the LSA Code is mandatory through SOLAS Chapter III, the resolution on testing of life-saving
appliances is of recommendatory nature. However, usually flag States require compliance with the
testing standard.
One aim of this study is to get a better understanding about the relation between the existing
regulations and the functional requirements as developed by the SSE Sub-Committee and to find
possible inconsistencies between the functional requirements and the regulations. To achieve this aim
the relevant paragraphs of individual regulations have been assigned to the related functional
requirement and, as far as possible, to the expected performance met by satisfying that regulatory
requirement.
It is noted that this software-based model of functional requirements and related regulations provides a
tool enabling efficient drafting of various framework structures for evaluating related benefits and
drawbacks, e.g. functional requirement based structure.
In addition, it has been checked whether influencing factors of selected influence models shown in the
part “Risk Model” of this report are addressed by regulations of the instruments mentioned above.
Through this exercise a number of gaps, areas of under regulation and of excessive regulations have
been identified.
This work forms the basis for the compilation and formulation of samples for Tier IV regulations
subsequent to the risk analysis.
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3 THE EXISTING REGULATIONS IN THE CONTEXT OF
FUNCTIONAL REQUIREMENTS AND EXPECTED PERFORMANCE
3.1 SOLAS Chapter III, the LSA Code and MSC Resolution 81(70)
SOLAS Chapter III in the current version basically dates back to 1983 when MSC 48 adopted the last
comprehensive revision of Chapter III. 13 years later on 4 June 1996 the Maritime Safety Committee
adopted with Resolutions MSC.47(66) and MSC.48(66) the separation of SOLAS III into a reduced
SOLAS Chapter III containing the more generic requirements and the LSA Code as a complementing
mandatory instrument providing the specific technical requirements for LSAs. The LSA Code was made
mandatory through a new SOLAS III Regulation 34, which states that all life-saving appliances and
arrangements shall comply with the applicable requirements of the LSA Code.
During its 70th session in December 1998 the Maritime Safety Committee adopted with Resolution
81(70) ”Revised recommendations on testing of life-saving appliances“ the third instrument building the
current regulatory framework for life-saving appliances. This resolution replaced Assembly Resolution
A.521(13) “Recommendation on testing of life-saving appliances“. All these instruments have been
amended several times to take into account experience made and lessons learnt and, to some extent,
new technical developments. In addition, to provide more flexibility with regard to technical
developments, a new regulation 38 was introduced to SOLAS Chapter III in 2006 allowing
for ”alternative design and arrangements“ provided an equivalent safety can be achieved and
documented.

3.2 Functional Requirements for SOLAS Chapter III
The term Functional Requirement is widely used in IMO discussions and the use of functional
requirements as guiding means for the development of prescriptive regulations is a method used already
for the 1983 revision of SOLAS Chapter III.
In Circular MSC.1/Circ.1212 the following definition of Functional Requirements is provided: Functional
requirements explain, in general terms, what function the system under consideration should provide to
meet the safety objectives of SOLAS.
The safety objective, or to use the term provided in the generic GBS guidelines, the goal, for SOLAS
Chapter III was formulated by DE 57 as "To save and maintain human life during and after an
emergency situation". Subsequently the functional requirements should describe the functions required
to achieve this goal. During the work done by the SSE Sub-Committee the task was slightly different,
namely to develop functional requirements for the existing regulations only. This approach is not
necessarily the ideal approach to discover gaps or inconsistencies in the current regime.

3.2.1 Functional Requirements developed for the 1983 Revision of
SOLAS Chapter III
As stated above, already in course of the early phase of the development of the 1983 version of SOLAS
Chapter III an intercessional drafting group presented functional requirements to facilitate the further
development of new LSA requirements. This set of functional requirements was published in document
LSA VIII/2/5 as early 1974; however, in later documents produced by the LSA Sub-Committee in course
of the revision of SOLAS 1983 no more references to this early approach could be found.
In course of the work carried out by SSE, document LSA VIII/2/5 was reviewed and used to develop the
functional requirements as presented in SSE 6/WP.3.

Page 2
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3.2.2 New Framework approach
In 2006 at its 82nd session the Marine Safety Committee assigned two new work items related to SOLAS
Chapter III to the DE Sub-Committee, one „to establish, with a view to commencing a review of the
requirements for life-saving appliances in SOLAS chapter III and the LSA Code through a systematic
approach, a comprehensive framework, including a matrix by sub-systems and assessment factors, for
requirements for life-saving appliances; and a procedure for the review and subsequent relocation of
present requirements in SOLAS“ [MSC 82/25, para 21.49] and at the same session the Committee
assigned the task “Development of safety objectives and functional requirements of the Guidelines on
alternative design and arrangements for SOLAS chapters II-1 and III” [MSC 82/25, para 21.52].
The DE Sub-Committee recognized the benefits of having functional requirements for both work items
and started the development of functional requirements for SOLAS Chapter III. In 2013 at the 57th
session of DE, the Sub-Committee decided to consider both items together noting „that the new
framework of requirements for LSA (see agenda item 7) should form the basis for the development of
specific safety objectives and functional requirements for SOLAS chapter III, similar to SOLAS regulation
II-2/2. The framework could then also be used as a basis for guidelines for the evaluation of novel LSA,
to be developed by the Organization, as referred to in the footnote to SOLAS regulation III/4.3“ [DE
57/25 para. 8.1]. Subsequently the two agenda items were merged into one agenda item. In 2018 the
SSE Sub-Committee, as the successor of the DE Sub-Committee, finally decided to shift the focus solely
on functional requirements for the use in connection with the guidelines for alternative design and
arrangements [MSC.1/Circ.1212]. At SSE 6 the Sub-Committee agreed that the task to develop
functional requirements for the guidelines for alternative design and arrangements was completed.

3.2.3 Functional Requirements as of today
Since neither scope nor content of the functional requirements developed before the shift in focus
towards the guidelines on alternative design and arrangements had experienced any relevant changes, it
is still reasonable to use the functional requirements as published in document SSE 6/WP.3 Annex 1 as
the basis for the evaluation of the distribution of regulations in this study. These functional requirements
are listed in Table 3.1 (for reasons of completeness including their expected performance).
Table 3.1 Functional requirements including expected performance
1
All life-saving appliances should be in a state of readiness for immediate use.
EP 1
All life-saving appliances should be easily accessible (e.g. not obstructed and not
locked).
EP 2
All life-saving appliances should be stowed securely in a sheltered position and
protected from damage by fire and explosion.
EP 3
All life-saving appliances should be maintainable to ensure reliability for the
specified service cycle.
EP 4
All life-saving appliances should be designed considering uncertainty in material
properties, loads, deterioration and consequences of failure in operating
environment.
EP 5
Descriptions and instructions for operation, inspection, maintenance and functional
testing should be provided for all life-saving appliances.
EP 6
All life-saving appliances should be able to withstand environmental exposure of
the ship including sunlight, ozone, seawater (wash, heavy seas), icing, wind,
humidity, oil, air temperature (-30°C to +65°C), water temperature (at least -1°C
to +30°C if it is likely to be immersed in seawater), fungus and marine
atmosphere.
EP 7
All life-saving appliances should be usable and operational under adverse vessel
conditions, i.e. list and trim.
EP 8
Deployment of life-saving appliances should be possible without depending upon
any means other than gravity or stored power which is independent of the ship's
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power supplies to launch the survival craft.
The number of crew members on board should be sufficient for operating the lifesaving appliance and launching arrangements required for abandonment by the
total number of persons on board. This should include substitutes for key persons
and crew members on board operating survival craft and launching arrangements
are assigned and trained appropriately.
Training and drills should be sufficient to ensure that all passengers and crew are familiar
with their responsibilities in an emergency
EP 1
All life-saving appliances and arrangements should be designed and installed to
facilitate training and drills.
EP 2
Training and drills should be routinely conducted to ensure crew are in a state of
readiness and are competent with the operation of life-saving appliances and their
assigned emergency duties.
EP 3
Every crew member should participate in drills. These should be conducted, as far
as practicable, as if there were an actual emergency.
EP 4
Drills should be planned and conducted in a safe manner.
EP 5
Drills should be planned in such a way that due consideration is given to regular
practice in the various emergencies that may occur depending on the type of ship
and cargo.
Before proceeding to sea, all crew and passengers should be provided with information and
instructions of the actions to be taken in an emergency.
EP 1
Safety information and instructions should be presented in a manner that is easily
understood by passengers, in language, illustration and/or demonstration.
EP 2
Information should be distributed and displayed in appropriate conspicuous places
accessible under all conditions, e.g. emergency lighting.
EP 3
All ships should clearly indicate and highlight the stowage location of all life-saving
appliances, display directions to places designated for assembling all persons in the
event of an emergency, display assignment to life-saving appliances and display
how to operate life-saving appliances.
EP 4
The number and type of life-saving appliances should be marked at each stowage
location.
All ships should have an effective emergency management system. A copy of the emergency
management system should be readily available to crew.
EP 1
The emergency management system should clearly identify roles and
responsibilities during an emergency.
EP 2
Assembly locations, muster stations and escape routes should be identified on all
ships.
EP 3
All passenger ships should establish a decision support system.
EP 4
The emergency management system should include the consideration of physical
characteristics and capabilities of embarked persons.
EP 5
All ships should have the means to account for all persons on board.
EP 6
The emergency management system should have a uniform structure, be easy to
use and be provided on board in an appropriate conspicuous location.
All ships should be provided with means of external communications with shore, ships and
aircraft.
EP 1
All ships should have the means to indicate their position visually in an emergency,
which makes it possible to detect and locate the ship from an altitude of at least
3,000 m at a range of at least 10 miles under clear daytime and night-time
conditions for a period of at least 40 s.
EP 2
All ships should be provided with means for two-way on-scene communication
between survival craft, between survival craft and ship, and between survival craft
and rescue craft.
EP 3
All ships should carry search and rescue locating devices that are designed to
automatically activate and operate continuously and can be rapidly placed into any
survival craft from their place of storage on the ship.
All ships should be able to internally communicate emergency messages and instructions to
all crew and passengers.
EP 1
Emergency alerts, messages and instructions to all crew and passengers should be
received regardless of an individual's location on the ship.
EP 2
Emergency alerts, messages and instructions should be communicated in
appropriate languages expected to be understood by all those on board.
EP 9

2

3

4

5

6
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EP 3

7

8

Two-way communications should be possible between emergency control stations,
places designated for assembling and/or embarkation to survival craft and
strategic positions on board.
All ships should provide means for a safe abandonment for all persons.
EP 1
Means should be available to embark survival craft from both the embarkation
deck and the waterline in the lightest seagoing condition and under adverse
conditions of list and trim.
EP 2
Means of evacuation should be distributed on the ship considering access of
persons and areas where persons may become isolated.
EP 3
Each davit-launched, self-propelled survival craft boarded from the embarkation
deck should be capable of being launched from two positions by one crew member:
from a position in the survival craft and from a position on deck.
EP 4
All survival and rescue craft should be stowed as near the water surface as is safe
and practicable.
EP 5
All ships should provide for safe unobstructed launching of each survival craft, for
example, by avoiding interference with fixed structures, fixtures, fittings,
equipment and other life-saving appliances.
EP 6
Embarkation platforms should provide for protection from the seaway and the
effects of hazardous cargo, if carried.
EP 7
Relative movement and gaps between the survival craft and ship during
embarkation should be minimized.
EP 8
All life-saving appliances should enable safe abandonment of all persons on board
regardless of their physical condition, age and mobility, including those needing
evacuation by stretcher or other means.
EP 9
All ships should provide for safe launching of survival craft both in a seaway and
when the ship is adrift.
EP 10
Passenger ships should provide float free survival craft capacity for at least 25% of
the total number of persons on board and cargo ships should provide 100% float
free survival craft capacity for the total number of persons on board.
EP 11
All ships should provide adequate space to muster and provide instructions for all
persons on board.
EP 12
Abandonment of all persons on board should take no more than 30 minutes after
mustering on passenger ships, and 10 minutes on cargo ships.
EP 13
Each survival craft should be prepared for boarding and launching by no more than
two crew members in less than 5 minutes.
EP 14
Life-saving appliances and the craft they launch should operate as a system.
All ships should provide means for the safety and survivability of all persons after
abandonment for the time until expected rescue.
EP 1
Survival craft should provide a habitable environment for all persons on board that
prevent exposure to a long-term CO2 concentration of more than 5,000 ppm for at
least 24 hours.
EP 2
Survival craft should provide adequate ventilation and protection for its
complement against wind, rain and spray at all ambient temperatures between -15
and 30 degrees C.
EP 3
Each survival craft shall have sufficient buoyancy when loaded with its full
complement of persons and when punctured in any one location.
EP 4
All passenger ships must have sufficient self-propelled craft capable of marshalling
all non-self-propelled survival craft sufficient for the total number of persons on
board.
EP 5
Self-propelled survival and rescue craft should be capable of proceeding ahead in
calm water at least at 2 knots when towing the largest passive survival craft
carried on the ship loaded with its full complement of persons and equipment.
EP 6
Survival craft should be able to reach a safe distance from the ship in a timely
manner, either by its own propulsion or by assistance from other survival craft or
rescue craft.
EP 7
Each survival craft should have sufficient first aid supplies, anti-seasickness
medication, and supply of food and water for the number of persons on board.
EP 8
Survival craft should be approved for the maximum number of persons it is
permitted to accommodate, as decided by practical seating tests afloat and based
upon the number of adult persons wearing individual buoyancy equipment who can
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be seated without, in any way, interfering with the normal operation of its
equipment or means of propulsion.
EP 9
All life-saving appliances and arrangements should be designed to reflect the
expected capabilities and characteristics of persons on board.
EP 10
All survival craft should provide means for persons in the water to cling to the
survival craft, and permit persons to board the survival craft from the water when
wearing individual buoyancy equipment.
Each person should be provided with means to facilitate survival in the water until rescued
into a survival craft or rescue unit.
EP 1
Each person on a cargo ship and each crew member assigned to operate the lifesaving appliances on any ship should be provided with individual garments for
protection against hypothermia.
EP 2
Each person on board should have ready access to a physically suitable personal
life-saving appliance, regardless of their location on the vessel.
EP 3
All ships must ensure individual wearable buoyancy equipment are available for
persons on watch and at remote locations on the ship so that they are readily
accessible in an emergency.
EP 4
All ships shall ensure that each adult on board has a suitable individual wearable
buoyancy equipment considering their weight and girth.
EP 5
Passenger ships shall ensure that each infant and child on board has a suitable
individual wearable buoyancy equipment, as appropriate, for the duration of the
voyage and the type of service.
EP 6
Throwable personal flotation devices are distributed so that they are readily
available on both sides of the ship and as far as practicable on all open decks
extending to the ship's side or to the stern.
EP 7
Throwable personal flotation devices are stowed so as to be capable of being
rapidly cast loose and not permanently secured in any way.
EP 8
Personal life-saving appliances should be provided with adequate spare capacity.
Each survival craft should provide active and passive means of detection by other survival
and rescue craft.
EP 1
Survival craft should have active and passive means of detection which makes it
possible to visually locate or detect the survival craft in a seaway from a ship or an
aircraft.
EP 2
Visual means of detection for survival craft should make it possible for an aircraft
at an altitude of up to 3,000 meters to detect the survival craft at a range of at
least 10 miles; and for a ship to detect the survival craft in a seaway in clear
conditions at a range of at least 2 miles.
All ships should provide active and passive means for detection of persons in the water by
survival units and by rescue craft.
EP 1
Visual means of detection for persons in the water should make it possible for a
ship to detect the person in a seaway in clear daytime conditions at a range of at
least 0.2 miles; and in clear night-time conditions at a range of at least 0.5 miles
for a duration of at least 8 hours.
EP 2
Individual wearable buoyancy equipment should have a manually controlled active
means of detection which makes it possible to detect a person in a seaway audibly
at a range of at least 0.2 miles in calm weather.
EP 3
Buoyancy equipment intended to support and enable the detection of persons in
the water should be provided on board. The buoyancy equipment should have
passive means of detection, which makes it possible to detect the buoyancy
equipment in a seaway visually and, have active means of detection attached
which is automatically activated when the buoyancy equipment is deployed.
All ships should provide for the search, rescue and retrieval of persons in the water.
EP 1
Rescue craft should be stowed in such a way that they are kept in a state of
continuous readiness and can be launched within 5 minutes and neither the rescue
craft nor its stowage arrangements interfere with the operation of any survival
craft at any other launching station.
EP 2
Launching arrangements for rescue craft should provide safe launching from the
ship in a seaway with the ship making way at speeds of up to 5 knots.
EP 3
Rescue craft should be capable of maintaining a speed of at least 6 knots for at
least 4 hours in a seaway.
EP 4
Rescue craft should be capable of being towed at speeds of up to 5 knots and be
Report No. 2019 48150 B04, Rev. Rev. 0 –

EP 5

EP 6
EP 7

capable of towing other survival craft.
Rescue craft should have sufficient mobility and manoeuvrability in a seaway to
enable retrieval of persons from the water. Ro-ro passenger ships should be
equipped with effective means for rapidly recovering survivors from the water and
transferring survivors from rescue or survival craft to the ship.
The full complement of occupants for which the rescue craft is approved to carry
must be recovered to a position where they can disembark to the deck of the ship.
Rescue craft should be capable of carrying at least five persons seated and at least
one person lying down.
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4 MAPPING OF EXISTING TECHNICAL REQUIREMENTS WITH
FUNCTIONAL REQUIREMENTS
To get a more in-depth understanding about the degree of coverage of these functional requirements
including their expected performances the existing regulations have been analysed and mapped to the
functional requirements. This mapping exercise has been done using iThoughts, a mind map software
available for Windows and MacOS. The application of this mind map software allows easy realignment to
adapt any changes or rearrangements of functional requirements and a flexible presentation of the
results of the mapping exercise including the export into other mind map formats as well as graphical
and office applications.
The following pictures provide an indication of the regulations provided by SOLAS Chapter III (green),
the LSA Code (blue), Resolution 81(70) (red) and a number of supplementing instruments (amber)
matching the functional requirements and their expected performance (purple) as listed in Table 3.1.
As shown in these figures, a number of regulations appear under different functional requirements
and/or different expected performances, i.e. there exists no one-to-one relation between functional
requirements and regulations.
In annex 1 of this report the text of the respective instruments is printed to indicate the contents of the
respective requirement. Please observe that the annex does not contain figures and formulas, for figures
and formulas please refer to the original regulation.

Page 8
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Fig. 4.1 FR 1 All life-saving appliances should be in a state of readiness for immediate use
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Fig. 4.2 FR 2 Training and drills should be sufficient to ensure that all passengers and crew
are familiar with their responsibilities in an emergency

Fig. 4.3 FR 3 Before proceeding to sea, all crew and passengers should be provided with
information and instructions of the actions to be taken in an emergency
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Fig. 4.4 FR 4 All ships should have an effective emergency management system. A copy of the
emergency management system should be readily available to crew

Fig. 4.5 FR 5 All ships should be provided with means of external communications with shore,
ships and aircraft

Fig. 4.6 FR 6 All ships should be able to internally communicate emergency messages and
instructions to all crew and passengers
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Fig. 4.7 FR 7 All ships should provide means for a safe abandonment for all persons
Page 12
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Fig. 4.8 FR 8 All ships should provide means for the safety and survivability of all persons
after abandonment for the time until expected rescue
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Fig. 4.9 FR 9 Each person should be provided with means to facilitate survival in the water
until rescued into a survival craft or rescue unit

Fig. 4.10 FR 10 Each survival craft should provide active and passive means of detection by
other survival and rescue craft
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Fig. 4.11 FR 11 All ships should provide active and passive means for detection of persons in
the water by survival units and by rescue craft

Fig. 4.12 FR 12 All ships should provide for the search, rescue and retrieval of persons in the
water
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5 OBSERVATIONS
The observations discussed in this section refer only to observations made in course of the mapping
exercise of regulations with functional requirements and the related expected performances and not to
the functional requirements as such.
Looking at the distribution of regulations a number of observations are obvious:
•

The distribution of existing regulations towards the 12 functional requirements is imbalanced.
While we see functional requirements be addressed by only a small number of regulations others,
in particular FR 7 and to a lesser extend FR 8 are hosting a large number of regulations, i.e.
cover a wide range of current provisions.

•

For some functional requirements the vast majority or even all regulations related to this
functional requirement can be assigned to an expected performance while for other functional
requirements a significant number of regulations cannot be assigned to any expected
performance, i.e. regulation relate to a functional requirements but the expected performances
do not provide any anchor point for them.

•

Not all expected performances are addressed by the existing regulations considered.

5.1 Distribution of regulations
When analysing these observations in more detail the imbalance of distribution shows an accumulation
of regulations for functional requirements 1, 7, 8, 9 and 12 while in particular for 3, 5 and 6 we see a
limited number of regulations.
FR 7, 8 and 9 are the functional requirements for group and personnel life-saving appliances and all
regulations dealing with the design, equipment, stowage and testing of survival craft and wearable LSA
are gathered here. FR 1 requires LSA to be readily available and thus all environmental conditions and
maintenance regulations are related to FR 1. FR 12 refers to rescue capabilities and therefore regulations
on rescue craft are mainly related to this FR, except that relating to FR 1. In other words, these
functional requirements require technical measures and for technical measures the existing regulations
are detailed and comprehensive.
Those functional requirements being addressed only by a limited number of regulations, namely 5, 6 and
3 are all dealing with communication and information. In view of the authors it is obvious that
information and communication requirements are regulated in the existing regulations in a much broader
way than the technical requirements for equipment.

5.2 Coverage of existing regulations by expected performance
For the functional requirements 1 to 6 and 11 most of the existing regulations could be assigned to one
of the expected performances developed by SSE 6, or, in other words, there is a performance
expectation for the respective regulations. However, for the technical more complex functions gathered
in FR 7, 8 and 12 for quite a number of technical regulations no performance expectation has been
formulated. This may be due to various reasons, amongst others the very technical nature and the level
of detail within these regulations, partly referring to specific ship types or ship sizes.
Since the mapping exercise could only be progressed to the current level after finalization of the
discussions on expected performances at SSE 6, this effect has not been discussed in course of the work
done by IMO.
Page 16
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5.3 Performance not covered by regulations
For a number of expected performances it is difficult to find regulations delivering this performance:
In some cases, the existing regulations are vague or not necessarily part of the regulations under
consideration while in other cases the respective regulations do not exist. For instance, FR 1 EP 5
“Descriptions and instructions for operation, inspection, maintenance and functional testing should be
provided for all life-saving appliances”, this is certainly one of those where the existing regulations are
not explicit but taking into account i.a. requirements related to the ships safety management, the LSA
regulations are supplemented by system related requirements are in place.
A bit more complicated is EP 1 of FR 2 expecting that “All life-saving appliances and arrangements
should be designed and installed to facilitate training and drills”. While no explicit requirement to that
extend exists regarding the design, requirements for drill and training as provided for by SOLAS III/19
implicitly set forth the capability to facilitate training and drill. However, according to the current
regulations this does not apply to all LSA.
Two shortcomings in the current regulations are identified in this study in FR 7, EP 8 and EP 9. EP 8
requires “All life-saving appliances should enable safe abandonment of all persons on board regardless of
their physical condition, age and mobility, including those needing evacuation by stretcher or other
means”, while in the current regulations the safe abandonment of all persons on board is reflected, the
physical conditions, age or mobility are only implicitly addressed in SOLAS III through Reg. 27.2 reading
“Details of persons who have declared a need for special care or assistance in emergency situations shall
be recorded and communicated to the master prior to departure.” and in Reg. 11.6 “Davit-launched and
free-fall launched survival craft muster and embarkation stations shall be so arranged as to enable
stretcher cases to be placed in survival craft” without any further specification or any other consideration.
A similar expectation is formulated in FR 8, EP 9: ”All life-saving appliances and arrangements should be
designed to reflect the expected capabilities and characteristics of persons on board”. Again, an
expectation not served by the existing regulations but following the discussion at IMO no person is
excluded in SOLAS chapter III, respectively is excluded from being evacuated from a vessel in distress.
EP 9 of FR 7 expects that “All ships should provide for safe launching of survival craft both in a seaway
and when the ship is adrift.” Neither in SOLAS III nor in the LSA Code are minimum requirements
provided concerning wind, sea state or drift.
In this context it should be highlighted that SSE agreed to the view that such performance is implicitly
covered by the current provisions1. In particular in view of the examples discussed here, the authors
cannot concur with this understanding.

1

There exists general consensus that this performance needs to be provided by current LSA but no explicit requirements exist.
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6 TECHNICAL REQUIREMENTS ADDRESSING INFLUENCING
FACTORS IN THE INFLUENCE MODELS
While the previous sections of this part of the report cover the entire scope of SOLAS Chapter III and the
LSA Code, the following parts are limited in scope to the focus of the risk model.
The risk model described in the report “Risk Model“ of this study is using influence models to estimate
the probability of fatality for different scenarios in the evacuation and abandonment process. It is
highlighted that these models were developed for the evacuation process of passenger ships considering
the hazards as shown in Fig. 6.1. For each of these major hazards models were developed specifying the
influences triggering failure.
Within these models the different factors influencing the outcome of the scenario are considered, i.e.
factors influencing the probability of failing. In the following pictures technical requirements of available
IMO provisions to mitigate influencing factor in four sample scenarios are identified.

Fig. 6.1 Major hazards for persons on board related to evacuation and abandonment

6.1 Fatality in mustering, section 10.2.4 in the Risk Model.
In section 10.2.4 of the Risk Model for failing to muster the following influences are presented:
•

Alarm
o

Functioning (not damaged in incident or failing to operate)

o

Effectiveness
§

§

•

Acoustical
•

Noise level at present whereabouts of the person

•

Noise level of alarm (distance between person and source)

Optical (only for machinery space)
•

Light conditions (interfering lights)

•

Placement of light (visibility axis)

•

Colour

Human performance
o

Alarm is given

o

PoB notice the alarm

o

PoB do understand situation (e.g. perception (ignoring, wrong interpretation) …)

o

Wrong behaviour, e.g. try to retrieve personnel belongings of look for other members of
their group or family
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•

Physical capabilities
o

Acoustical: “deafness”2

o

Optical: “blindness”

o

Mobility (age, gender, disabled, dementia …)

•

Panic

•

Evacuation route is not blocked (able to reach muster station), search for alternative ways (e.g.
relevant for watertight doors on lower level)

•

Ship’s condition allowing to proceed to muster station (heel, motion)

In the graphical presentation below (Fig. 6.2) the interaction between the influencing factors is shown
and at the same time relevant regulations addressing influencing factors are listed. One of the specifics
in this scenario is, that the applicable regulations are spread over two different chapters of SOLAS. While
alarm and communication requirements are covered in SOLAS Chapter III, evacuation requirements are
covered in SOLAS Chapter II-2. However, what is in particular noticeable is that two areas are not
covered at all: one is the physical capabilities of persons on board and the second area not covered is
weather and sea state. For both, regulations do not provide any limitations up to that mustering shall be
possible and for instance may be understood that mustering shall be possible for all weather and ship
conditions which seems to be not realistic.

Fig. 6.2 Sub-model for failing to muster (not reaching muster station) including risk
mitigating regulations

6.2 Fatality due to missing survival craft, section 10.2.5 in the
Risk Model
The influencing factors in this scenario are to a large extend of a more technical nature and all technical
aspects are addressed within the regulations. The factor related to human element is covered by one
2

Requirements for seafarer STCW Circ.19
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regulation on training and instructions in SOLAS III, whether further regulations in other instruments
complement this training requirement has not been investigated.

Fig. 6.3 Sub-model probability lifeboat not available including risk mitigating regulations

6.3 Fatality due to uncontrolled lowering, section 10.2.6 in Risk
Model
The amended influence model is shown in Fig. 6.4. While on the left side of the graphical presentation of
the model a number of similarities to the previous scenario can be observed and a very similar set of
regulations apply, on the right hand side of the graph again weather and physical conditions are
influencig factors and again almost no regulations cover these infuencing factors. The regulation linked
to the influencing factor age, SOLAS III/27.2, refers to „persons who have declared a need for special
care or assistance in emergency situations“, so most probably a selfdeclaration only significantly
handicaped people will give. And again sea area and sea state are not covered at all.

Fig. 6.4 Detailed model for fatality due to uncontrolled lowering of survival craft and
slamming amended by risk mitigating regulations
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6.4 Fatality due to Fail to Clear, section 10.2.6 in Risk Model
The final scenario considered in this section of the study deals with fatalities due to failing to clear from
the parent vessel. While regulations are available to in principle ensure manoeuvrability and sufficient
power to sail clear from the parent vessel or to tow survival craft without propulsion clear from the
parent vessel, again no regulations are available with regard to weather and sea state. In addition, in
case of water ingress this scenario is influenced by the time available for evacuation compared to the
time to capsize. Since these effects are covered in SOLAS II-1 respective regulations have not been
considered here.

Fig. 6.5 Model for clearing from parent vessel
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7 GAPS IN THE EXISTING REGULATORY FRAMEWORK
As discussed in section 5, the mapping of regulations with the functional requirements showed, that
there exists an extensive set of regulations dealing with technical details of life-saving appliances in
general and with survival craft in particular. On the other hand, the discussion on expected performance
not covered by regulations in section 5.3 of this report already indicated two areas where regulations
appear to be incomplete. The mapping of regulations with influencing factors clearly shows that these
areas, the physical capability and the environmental conditions, are gaps in the existing regulatory
framework.

7.1 Physical capabilities
Physical capabilities in the context of evacuation and abandonment are currently mentioned in SOLAS III
Regulation 27 referring to persons who have declared a need for special assistance in emergency
situations and in Regulation 11.6 asking for sufficient space at the embarkation station to place
stretchers on board in front of a survival craft. A corresponding space requirement for stretchers onboard the survival craft does not exist, i.e. it is assumed that in general such persons are brought into
the craft without stretcher.
Furthermore, IMO Circular MSC.1/Circ.1533 Revised Guidelines on Evacuation analysis for new and
existing Passenger Ships, provides criteria for the distribution of and on how to consider different age
and gender groups in course of an evacuation analysis. Even though this is formally a topic currently
dealt with under SOLAS Chapter II-2 and not SOLAS Chapter III the linkage is quite obvious. However,
these existing references to physical capabilities in the regulations are not addressing the influencing
factors as established in the risk model demonstrating that a much broader consideration of physical
capabilities is necessary. Such consideration should take into account typical age distributions on-board
of modern cruise vessels and handling of mobility impaired persons using walking frames or wheel chairs
during emergencies including space requirements in a survival craft. In addition, other topics like rescue
of mobility impaired persons from the water, from survival craft or evacuation by other means like
helicopters should be addressed.

7.2 Sea Area, Weather and Seat State
The second major gap discovered is a lack of regulatory requirements related to the environmental
conditions. While there are requirements for minimum and maximum temperatures for stowage and
usage of LSA, requirements related to usage of LSA at minimum wind speeds or waves heights are
completely missing in SOLAS Chapter III and the LSA Code even though these environmental conditions
have an impact on fatality rates during abandonment or the capability to abandon ship at all.
In course of a revision of SOLAS Chapter III and the LSA Code a minimum force of wind and a minimum
wave height respectively sea state in which it should be possible to use survival craft should be defined.
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8 RISK BASED REGULATIONS
8.1 A new systematic of LSA instruments
The discussion about possible structures of a revised set of LSA Regulations are manifold, ranging from a
preservative approach keeping technical requirements in SOLAS up to an approach having only the
functional requirements and related expected performance in SOLAS and the technical requirements in
one or more technical codes [e.g. MSC 91/5/1, 2012].
Within this study the possible legal and organizational structure of the IMO provisions is not considered.
The focus is on the mitigation of hazards by means of technical and procedural requirements and their
linkage with functional requirements.
Subsequently the following considerations are discussing the idea on how to arrive at an improved
regulatory approach regardless how this approach is transferred into different layers of instruments.

8.2 The Approach
Even though IMO agreed on guidelines for generic GBS and GBS-SLA the effect remains unclear with
respect to, e.g., the process when reviewing existing IMO instruments respectively new development of
IMO instruments, the relation between functional requirements (functions and expected performance)
and regulations as well as application of risk-based methods in the safety-level approach, e.g. up to
which degree (qualitative, quantitative) risk-based methods need to be applied. Thus, different
approaches for the review of a regulatory instrument or a set of instruments using the GBS idea appear
possible.
Looking at the results of the work of the LSA working group as reflected in SSE 6-WP.3 and taking into
account how the current goals, functional requirements including expected performances have been
developed, these developments did not meet the expectations of the safety level approach because, so
far, no risk-based methods have been used.
The mapping exercise between functional requirements and current regulations is subsequently not a
GBS-SLA implementation but a tool for the review of the existing instruments and this exercise already
showed a number of shortcomings of the current regulations as discussed above.
Following the idea of the GBS-SLA guideline [MSC.1/Circ.1596] the initial step for developing any IMO
GBS instrument is to conduct a hazard identification as suggested by IACS. There exist many of different
methods to perform a hazard identification, one of them is the process-oriented concept used for the
example in this study, identifying the different hazards or influencing factors for the process scenarios.
This first step towards the safety level approach would provide the basis for developing functional
requirements, i.e. develop the safety function mitigating a hazard/risk. Further, this formalism allows to
verify the completeness of the functional requirements to address identified hazards and risks. The
authors of this report like to highlight that this recommendation is already part of
MSC.1/Circ.1394/Rev.1 for both the deterministic and the safety-level approach. However, a hazard
identification has not been performed when developing the current functional requirements. Without
anticipating a final structure of future prescriptive Tier IV regulations, for the hazard identification
preference is given to a strict process-oriented approach and not an object oriented or a mixed.
The second step using the GBS-SLA approach is to estimate the risks related to the hazards identified in
order to develop functional requirements including expected performances for relevant contributors only
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and in parallel provide the justification to mitigate such risks. The ranking of hazards can be performed
by means of semi quantitative methods, e.g. using risk index. To fully employ the GBS-SLA method the
next step is the estimation of risk levels and again different methods are available. This study developed
a risk model for the evacuation and abandonment process, a decision has to be made whether a similar
approach can be realized for the entire scope of SOLAS Chapter III and the LSA Code or a limitation to a
more qualitative risk evaluation e.g. the estimation of frequency and severity of hazards is more
reasonable. For the risk-based adjustment of expected performance quantitative methods are deemed
adequate, however, it is acknowledged that gathering suitable data will be challenging. Regardless of the
method applied to identify and prioritize hazards and related risks, finally there should be at least one
functional requirement to address a hazard.
The final step in the application of the SLA approach is to draft prescriptive regulations addressing these
functional requirements, i.e. comply with the safety criterion set by the functional requirements. In case
of existing Tier IV regulations these will undergo a review to identify those hazards not or not fully
addressed by the existing regulations and where additional regulations are required or where the
regulations are ambiguous e.g. more than one regulation may addressing one hazard differently and a
clarification is necessary.
Within the limitation of this study on the evacuation and abandonment process, the first GBS-SLA
application step was to identify hazards, i.e. the influencing factors challenging this process. The second
step, the establishment of the risks related to the influencing factors are described in detail in the risk
model. To mitigate the risks established the functional requirements developed by SSE have been used.
To implement the final GBS-SLA step, to review and to amend the existing regulations, in section 5
above, influencing factors for a number of examples related to the evacuation and abandonment process
have been aligned with existing regulations. As stated above, in course of this alignment of influencing
factors with the related existing regulations it was noted that a number of these influencing factors are
addressed by various regulations while other are not addressed at all. This regulatory approach allows to
identify gaps and at the same time identifies overregulation.
In the following section the application of influence, respectively, risk models in the development process
of functional requirements for existing instruments is explained in more detail. It is noted that the
existing regulations are not process-oriented but can be considered object-oriented defining
requirements for specific LSA equipment (objects). Looking further at the functional requirements
developed by SSE there is no clear separation between the process-oriented and the object-oriented
concept, a number of functional requirements address objects like the group life-saving equipment, FR 5,
6, 7, 8, 10, and the individual life-saving equipment, FR 9, 11, 12 while those dealing with aspects
related to the preparation for and management of an emergency, FR 1, 2, 3 and 4 are more processoriented.

8.3 The Example
From the scenarios considered for the evacuation and abandonment process, one scenario has been
used as sample process: The scenario Fatality due to uncontrolled lowering (further described in section
6.3 above Fig. 8.1). This scenario is addressed by two functional requirements, FR 7 All ships should
provide means for a safe abandonment for all persons and FR 1 All life-saving appliances should be in a
state of readiness for immediate use. The regulations related to these functional requirements and
mitigating the influencing factors in this scenario are now reviewed in more detail.
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Fig. 8.1
As already described above, the influencing factors on the left hand side adress more technical topics
while those on the right hand side refer to environmental conditions and physical capabilities of persons
on board
Looking at the technical factors first, in particular maintenance of hooks, winch including brake and falls
have been in the regulatory focus for some time following a series of lifeboat accidents and in the current
regulations these are basically addressed by a similar set of regulations, in case of the winch these are:

Fig. 8.2 Existing regulations mitigating the risk of an uncontrolled winch
Looking at regulations preventing an uncontrolled winch in more detail we find the following regulations:
New Version SOLAS 2020

SOLAS III
Reg. 20.11

11 Maintenance, thorough examination, operational testing, overhaul and
repair of lifeboats, rescue boats and fast rescue boats, launching appliances
and release gear
11.1 Launching appliances shall be:
.1 subject to a thorough examination at the annual surveys required by regulations
I/7 or I/8, as applicable; and
.2 upon completion of the examination referred to in paragraph 11.1.1, subjected to
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a dynamic test of the winch brake at maximum lowering speed. The load to be
applied shall be the mass of the survival craft or rescue boat without persons on
board, except that, at intervals of at least once every five years, the test shall be
carried out with a proof load equal to 1.1 times the weight of the survival craft or
rescue boat and its full complement of persons and equipment.
11.2 Lifeboat and rescue boat release gear, including fast rescue boat release gear
and free-fall lifeboat release systems, shall be:
.1 subject to a thorough examination and operational test during the annual surveys
required by regulations I/7 and I/8;
.2 in case of on-load release gear, operationally tested under a load of 1.1 times the
total mass of the boat when loaded with its full complement of persons and
equipment whenever the release gear is overhauled. Such overhauling and
operational test shall be carried out at least once every five years;* and
.3 notwithstanding paragraph 11.2.2, the operational testing of free-fall lifeboat
release systems shall be performed either by free fall launch with only the operating
crew on board or by a test without launching the lifeboat carried out based on
Requirements for maintenance, thorough examination, operational testing, overhaul
and repair.
11.3 Davit-launched liferaft automatic release hooks shall be:
.1 subject to a thorough examination and operational test during the annual surveys
required by regulations I/7 and I/8; and
.2 operationally tested under a load of 1.1 times the total mass of the liferaft when
loaded with its full complement of persons and equipment whenever the automatic
release hook is overhauled. Such overhauling and operational test shall be carried out
at least once every five years.*
11.4 Lifeboats and rescue boats, including fast rescue boats, shall be subject to a
thorough examination and operational test during the annual surveys required by
regulations I/7 and I/8.
11.5 The thorough examination, operational testing and overhaul required by
paragraphs 11.1 to 11.4 and the maintenance and repair of equipment specified in
paragraphs 11.1 to 11.4 shall be carried out in accordance with the Requirements for
maintenance, thorough examination, operational testing, overhaul and repair, and the
instructions for onboard maintenance as required by regulation 36.
6.1.2 Launching appliances using falls and a winch
6.1.2.1 Every launching appliance using falls and a winch, except for secondary
launching appliances for free- fall lifeboats, shall comply with the requirements of
paragraph 6.1.1 and in addition shall comply with the requirements of this paragraph:

LSA
Reg 6.1.2

6.1.2.4 In the case of a multiple drum winch, unless an efficient compensatory device
is fitted, the falls shall be so arranged as to wind off the drums at the same rate when
lowering, and to wind on to the drums evenly at the same rate when hoisting.
6.1.2.5 The winch brakes of a launching appliance shall be of sufficient strength to
withstand:
.1 a static test with a proof load of not less than 1.5 times the maximum working
load; and
.2 a dynamic test with a proof load of not less than 1.1 times the maximum working
load at maximum lowering speed.
6.1.2.6 An efficient hand gear shall be provided for recovery of each survival craft
and rescue boat. Hand gear handles or wheels shall not be rotated by moving parts of
the winch when the survival craft or rescue boat is being lowered or when it is being
hoisted by power.

8.1 Testing of davits and launching appliances
81(70)
Reg. 8.1
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8.1.4 Winch drums should be wound to the maximum number of turns permitted and
a static test load of 1.5 times the maximum working load should be applied and held
by the brake. This load should then be lowered for at least one complete revolution of
the barrel shaft. A test load of 1.1 times the maximum working load should then be
lowered at maximum lowering speed through a distance of at least 3 m and stopped
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by applying the hand brake sharply. For a lifeboat or rescue boat launching appliance,
the test load should drop not more than 1 m when the brake is applied. For a fast
rescue boat launching appliance, the test load should come to a rapid, but gradual
stop, and the dynamical force induced in the wire should not exceed 0.5 times the
working load of the launching appliance. This test should be repeated a number of
times. If the winch design incorporates an exposed brake, one of these tests should
be carried out with the brake wetted, but in this case the stopping distance may be
exceeded. The various tests should achieve a cumulative lowering distance of at least
150 m. Operation of the winch with a load of a mass equal to that of a fully equipped
lifeboat, without persons, or the lightest survival craft intended for use with the
winch, should also be demonstrated.
8.1.5 It should be demonstrated that a winch intended for use with a rescue boat is
capable of recovering the rescue boat with the number of persons for which it is to be
approved and its equipment or an equivalent mass at a rate of not less than 0.3 m/s
or 0.8 m/s in the case of a launching appliance for a fast rescue boat.
8.1.6 The hand operation of the winch should be demonstrated. If the winch is
designed for quick recovery by hand with no load, this should be demonstrated with a
load of 1.5 times the mass of the empty lifting arrangements.*
• This paragraph does not apply to free-fall lifeboats.

SOLAS III
Reg. 20.6, 20.7

MSC.402(96)
Reg. 6

8.1.7 Following completion of the tests the winch should be stripped for inspection.
These tests and the inspection should normally be witnessed by a representative of
the Administration.
6 Weekly inspection
The following tests and inspections shall be carried out weekly and a report of the
inspection shall be entered in the log-book:
.1 all survival craft, rescue boats and launching appliances shall be visually
inspected to ensure that they are ready for use. The inspection shall include, but is
not limited to, the condition of hooks, their attachment to the lifeboat and the on-load
release gear being properly and completely reset;
.3 lifeboats, except free-fall lifeboats, on cargo ships shall be moved from their
stowed position, without any persons on board, to the extent necessary to
demonstrate satisfactory operation of launching appliances, if weather and sea
conditions so allow; and
.4 the general emergency alarm shall be tested.
7 Monthly inspections
7.1 All lifeboats, except free-fall lifeboats, shall be turned out from their stowed
position, without any persons on board if weather and sea conditions so allow.
7.2 Inspection of the life-saving appliances, including lifeboat equipment, shall be
carried out monthly using the checklist required by regulation 36.1 to ensure that
they are complete and in good order. A report of the inspection shall be entered in the
log-book.
REQUIREMENTS FOR MAINTENANCE, THOROUGH EXAMINATION, OPERATIONAL
TESTING, OVERHAUL AND REPAIR OF LIFEBOATS AND RESCUE BOATS, LAUNCHING
APPLIANCES AND RELEASE GEAR
1 GENERAL
1.1 The objective of these Requirements for maintenance, thorough examination,
operational testing, overhaul and repair of lifeboats and rescue boats, launching
appliances and release gear (the Requirements) is to establish a uniform, safe and
documented standard for maintenance, thorough examination, operational testing,
overhaul and repair of the equipment specified in paragraph 2.1.
1.2 The detailed procedures covered by these Requirements are provided in section
6.
1.3 These Requirements relate to the following regulations:
.1 SOLAS regulation III/20 – Operational readiness, maintenance and inspections;
and
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.2 SOLAS regulation III/36 – Instructions for onboard maintenance.
6 SPECIFIC PROCEDURES FOR INSPECTION, MAINTENANCE, THOROUGH
EXAMINATION, OPERATIONAL TESTING, OVERHAUL AND REPAIR
6.1 General/Maintenance
6.1.1 Any inspection, maintenance, thorough examination, operational testing,
overhaul and repair shall be carried out according to the maintenance manuals and
associated technical documentation developed by the manufacturer.
6.1.2 A full set of maintenance manuals and associated technical documentation as
specified in paragraph 6.1.1 shall be available on board.
6.1.3 The maintenance manuals and associated technical documentation as specified
in paragraph 6.1.1 shall include the items listed in sections 6.2 and 6.3 as a minimum
and shall be kept up to date by the Company taking into account relevant information
provided by the manufacturer.
6.2 Annual thorough examination and operational test
6.2.1 All items listed in checklists for the weekly/monthly inspections required by
SOLAS regulations III/20.6 and III/20.7 also form the first part of the annual
thorough examination.
6.2.2 Records of inspections and routine on-board maintenance carried out by the
ship's crew and the applicable certificates for the equipment shall be reviewed.
6.2.3 For lifeboats (including free-fall lifeboats), rescue boats and fast rescue boats,
the following items shall be thoroughly examined and checked for satisfactory
condition and operation:
.1 condition of the boat structure including fixed and loose equipment (including a
visual examination of the external boundaries of the void spaces, as far as
practicable);
.2 engine and propulsion system;
.3 sprinkler system, where fitted;
.4 air supply system, where fitted;
.5 manoeuvring system;
.6 power supply system;
.7 bailing system;
.8 fender/skate arrangements; and
.9 rescue boat righting system, where fitted.
6.2.4 For release gear of lifeboats (including free-fall lifeboats), rescue boats, fast
rescue boats and liferafts, the following shall be thoroughly examined for satisfactory
condition3 and operation after the annual operational test of the winch brake with the
empty boat or equivalent load, as required by paragraph 6.2.10:
.1 operation of devices for activation of release gear;
.2 excessive free play (tolerances);
.3 hydrostatic interlock system, where fitted;
.4 cables for control and release; and
.5 hook fastening.
Notes:
1 The setting and maintenance of release gear are critical operations with regard to
maintaining the safe operation of lifeboats (including free-fall lifeboats), rescue boats,
fast rescue boats and davit launched liferafts. Utmost care shall be taken when
carrying out all inspection and maintenance operations on the equipment.
2 No maintenance or adjustment of the release gear shall be undertaken while the
hooks are under load.
6.2.5 The operational test of davit-launched lifeboats' and rescue boats' on-load
release function shall be carried out as follows:
.1 position the boat partially in the water such that the mass of the boat is
substantially supported by the falls and the hydrostatic interlock system, where fitted,
is not triggered;
.2 operate the on-load release gear;
.3 reset the on-load release gear; and
.4 examine the release gear and hook fastening to ensure that the hook is
completely reset and no damage has occurred.
6.2.6 The operational test of davit-launched lifeboats' and rescue boats' off-load
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release function shall be carried out as follows:
.1 position the boat so that it is fully waterborne;
.2 operate the off-load release gear;
.3 reset the off-load release gear; and
.4 recover the boat to the stowed position and prepare for operational readiness.
During the test, prior to hoisting, it shall be checked that the release gear is
completely and properly reset. The final turning-in of the boat shall be done without
any persons on board.
6.2.7 The operational test of the free-fall lifeboat release function shall be carried out
as follows:
.1 engage the arrangements for the test without launching the lifeboat, required by
paragraph 4.7.6.4 of the LSA Code, as specified in the manufacturer's operating
instructions;
.2 if required to be on board, ensure that the operator is properly seated and secured
in the seat location from which the release mechanism is to be operated;
.3 operate the release mechanism to release the lifeboat;
.4 reset the lifeboat in the stowed configuration;
.5 repeat the procedures referred to in .2 to .4 above, using the back-up release
mechanism, if applicable;
.6 remove the arrangements for the test without launching the lifeboat, required by
paragraph 4.7.6.4 of the LSA Code; and
.7 verify that the lifeboat is in the ready to launch stowed configuration.
6.2.8 The operational test of the davit-launched liferaft automatic release function
shall be carried out as follows:
.1 manually release the hook with a load of 150 kg on the hook;
.2 automatically release the hook with a dummy weight of 200 kg on the hook when
it is lowered to the ground; and
.3 examine the release hook and hook fastening to ensure that the hook is
completely reset and no damage has occurred.
If a raft is used for the test instead of a dummy weight, the automatic release
function shall release the raft when waterborne.
6.2.9 For launching appliances for lifeboats (including free-fall lifeboats), rescue
boats, fast rescue boats and liferafts, the following items shall be examined for
satisfactory condition and operation:
.1 davit or other launching structures, in particular with regard to corrosion,
misalignments, deformation and excessive free play;
.2 wires and sheaves, possible damage such as kinks and corrosion;
.3 lubrication of wires, sheaves and moving parts; and
.4 if applicable:
.1 functioning of limit switches;
.2 stored power systems;
.3 hydraulic systems; and
.5 for winches:
.1 inspecting the braking system in accordance with winch manual;
.2 replacing brake pads, when necessary;
.3 winch foundation; and
.4 if applicable:
.1 remote control system; and
.2 power supply system.
6.2.10 For winches of the launching appliances for lifeboats (including free-fall
lifeboats), rescue boats, fast rescue boats and liferafts, annual operational testing
shall be done by lowering the empty craft or boat or equivalent load. When the craft
has reached its maximum lowering speed and before the craft enters the water, the
brake shall be abruptly applied. Following these tests, the stressed structural parts
shall be reinspected where the structure permits the reinspection.
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6.3 Five-year thorough examination, overhaul and overload operational tests
6.3.1 The five-year operational test of the winches of the launching appliances shall
be carried out with a proof load equal to 1.1 times the weight of the survival craft or
rescue boat and its full complement of persons and equipment. When the proof load
has reached its maximum lowering speed, the brake shall be abruptly applied.
6.3.2 Following these tests, the stressed structural parts shall be reinspected4 where
the structure permits the reinspection.
6.3.3 The operational tests and overhaul at five-year intervals of release gear for
lifeboats (including free-fall lifeboats), rescue boats, fast rescue boats and liferafts
shall include:
.1 dismantling of hook release units;
.2 examinations with regard to tolerances and design requirements;
.3 adjustment of release gear system after assembly;
.4 operational tests as per paragraphs 6.2.5, 6.2.6, 6.2.7 or 6.2.8 above, as
applicable, but with a load equal to 1.1 times the weight of the survival craft or
rescue boat and its full complement of persons and equipment; and
.5 examinations of vital parts with regard to defects and cracks5.
6.3.4 Any other overhaul if required shall be carried out in accordance with paragraph
6.3.3
The purpose of these regulations is to ensure to have equipment sufficiently designed and tested in
accordance with LSA Reg. 6.1.2 and Resolution MSC.81(70) Reg. 8.1 and to have sufficient performance
throughout the lifetime of the equipment through regular inspection and maintenance in accordance with
SOLAS III Regulations 20.6, 20.7 and 20.11 as well as Resolution MSC.402(96) Reg. 6.
This set of regulations appears to cover design and service aspects in very much detail and SOLAS III
Reg.20.11 “Maintenance, thorough examination, operational testing, overhaul and repair of lifeboats,
rescue boats and fast rescue boats, launching appliances and release gear“ was recently updated with a
coming into force date of 1 January 2020 taking into account lessons learned from a long series of life
boat accidents.
For the influencing factors Hook, Brake and Falls uncontrolled as well as Davit collapse the situation is
similar and in principle the same set of maintenace regualtions applies to mitigate these risks. Therefore
a revised set of regulations can be composed from these existing regulations. Organisational
modifications will depend on decisions on the structre of new instruments and whether e.g. maintenance
requirements currently in Resolution MSC.402(96) will be incorporated in a new code.

Fig. 8.3 Environmental effects and physical capabilities as influencing factors
Moving to the influencing factors on the right side of scenario we find the environmental factors sea area
and the sea state in that area as criterion for the toughness of a slamming impact and the age of the
persons subject to such a slamming impact as acriterion for their sensitivity. As discussed above neither
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sea area / state nor the age or other physical conditions of passengers are subject to the current
regulations and subsequently regulations addressing these effects may be deemed necessary.
To mitigate the risk in this scenario different solutions can be conceived addressing the environmental
conditions and the physical conditions of the passengers separately or combined in one regulation such
as allowing a maximum acceptable acceleration during a slamming impact at a maximum sea state for
different age groups. Both ways have advantages, while a combined regulation is the more compact
solution for a specific risk, here the fatality due to slamming, a set of regulations addressing
environmental and physical aspects separately could be used to mitigate more than one specific risk. For
the purpose of this example the idea of one regulation mitigating the specific risk is suggested.
Such a new regulation could contain the following elements:
•

Definition of a maximum acceptable acceleration during slamming impacts when lowering
lifeboats,

•

The maximum acceptable acceleration could be differentiated for different types of ships
depending on the expected typical age of persons on board (passenger or cargo ship)

•

An element taking into account the sea area ships are trading and the sea state to be expected
in such a sea area.

With such an additional regulation the scenario Fatality due to uncontrolled lowering could be mitigated
by the following set of Regulations:
•

SOLAS III/20.4, 20.6, 20.7, 20.11

•

LSA Regulation 6.1.2

•

Resolution MSC 81(70) 8.1

•

Resolution MSC.402(96)

•

a new regulation “max. acceleration“.

and
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9 SUMMARY AND CONCLUSION
The investigation in this study performed demonstrated that the current set of functional requirements
including expected performances is not yet comprehensive, in particular the expected performance may
need further amendments.
For instance, the review and breakup of all of the existing LSA regulations and the mapping with the
functional requirements provided a number of initial findings in particular that the current regulations
focus on technical requirements for a standardised emergency scenario with little consideration of
personal needs or environmental conditions such as wind and waves. The evaluation of the integrity of
existing regulations to mitigate hazards identified in the risk model part of this study confirmed and
strengthened this finding. Further, the mapping indicates that the functional requirements including their
expected performances developed so far will need to be reviewed and amended as necessary once a
comprehensive identification of the hazards is available.
The mapping between functional requirements and regulations as well as the mapping between hazards
and regulations (for passenger ships) has been software based performed. As a side effect this solution
can be used to generate new ordering schemes for the regulations and provide new example sections for
IMO instruments, e.g. function based.
In view of the authors, the mapping of regulations and hazards is preferred because it provides improved
insights of the relations between hazards and influencing factors as well as the measures to
mitigate/control these factors, respectively hazards. I.e. the mapping provides the background
documentation of relevant hazards, functional requirements and related Tier IV regulations. These
mappings will definitely foster the maintenance process of IMO provisions, e.g. when used in follow-up of
casualty investigation.
In the Interim Guidelines for GBS-SLA (MSC.1/Circ.1596) the safety-level approach is specified by the
application of risk-based methods, but without mentioning to what extent these methods should be
applied. One step towards the SLA approach is to consequently perform hazard identification, ranking of
hazards, selections of relevant hazards and sub-sequent development of regulations, respectively for
existing instruments, a gap analysis.
The study showed by means of an example a possible way forward to assign existing regulations to
influencing factors and to use the methodology to identify regulatory gaps in both existing and new
developed instruments.
Finally, a coarse description is made of a GBS-SLA based developed of IMO instruments. Application of
these steps will lead to a more balanced instrument or set of instruments addressing all hazards within
the scope of SOLAS Chapter III taking into account these hazards in accordance with their frequency of
occurrence and their severity.
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ANNEX 1
Current LSA Regulations mapped to Functional Requirements
and Expected Performance
FR 1
SSE 4: All life-saving appliances shall be in a state of readiness
SSE 6: All life-saving appliances should be in a state of readiness
for immediate use.
EP 1
All life-saving appliances should be easily accessible (e.g. not obstructed and not locked).
•
III
•
20.2
2 Operational readiness

•

Before the ship leaves port and at all times during the voyage, all lifesaving appliances shall be in working order and ready for immediate use.
•
ready for immediate use

III
•

13.1.3
.3 in a state of continuous readiness so that two crew members can
carry out preparations for embarkation and launching in less than 5 min;
•
preparation time

EP 2
All life-saving appliances should be stowed securely in a sheltered position and protected
from damage by fire and explosion.
•
III
•
13
Regulation 13
Stowage of survival craft
1

Each survival craft shall be stowed:

.1 so that neither the survival craft nor its stowage arrangements will
interfere with the operation of any other survival craft or rescue boat at
any other launching station;
.2 as near the water surface as is safe and practicable and, in the case
of a survival craft other than a liferaft intended for throw over board
launching, in such a position that the survival craft in the embarkation
position is not less than 2 m above the waterline with the ship in the fully
loaded condition under unfavourable conditions of trim of up to 10° and
listed up to 20° either way, or to the angle at which the ship’s weather
deck edge becomes submerged, whichever is less;
.4 fully equipped as required by this chapter and the Code; and
.5 as far as practicable, in a secure and sheltered position and
protected from damage by fire and explosion. In particular, survival craft
on tankers, other than the liferafts required by regulation 31.1.4, shall
not be stowed on or above a cargo tank, slop tank, or other tank
containing explosive or hazardous cargoes.
2 Lifeboats for lowering down the ship’s side shall be stowed as far
forward of the propeller as practicable. On cargo ships of 80 m in length
and upwards but less than 120 m in length, each lifeboat shall be so
stowed that the after end of the lifeboat is not less than the length of the
lifeboat forward of the propeller. On cargo ships of 120 m in length and
upwards and passenger ships of 80 m in length and upwards,
each
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lifeboat shall be so stowed that the after end of the lifeboat is not less
than 1.5 times the length of
the lifeboat forward of the propeller.
Where appropriate, the ship shall be so arranged that lifeboats, in their
stowed positions, are protected from damage by heavy seas.
4.1 Every liferaft shall be stowed with its painter permanently attached
to the ship.
4.3 Liferafts shall be so stowed as to permit manual release of one raft
or container at a time from their securing arrangements.
4.4 Paragraphs 4.1 and 4.2 do not apply to liferafts required by
regulation 31.1.4.
•
Stowage of survival craft
•
13.3
3 Lifeboats shall be stowed attached to launching appliances.
•
13.4.2
4.2 Each liferaft or group of liferafts shall be stowed with a
float-free arrangement complying with the requirements of
paragraph 4.1.6 of the Code so that each floats free and, if
inflatable, inflates automatically when the ship sinks.
•
13.5, 13.6
5 Davit-launched liferafts shall be stowed within reach of the
lifting hooks, unless some means of transfer is provided which is
not rendered inoperable within the limits of trim and list
prescribed in paragraph
1.2 or by ship motion or power failure.
6 Liferafts intended for throw-overboard launching shall be so
stowed as to be readily transferable for launching on either side
of the ship unless liferafts, of the aggregate capacity required by
regulation 31.1 to be capable of being launched on either side,
are stowed on each side of the ship.
EP 3
All life-saving appliances should be maintainable to ensure reliability for the specified service
cycle.
•
MSC.402(96)
REQUIREMENTS FOR MAINTENANCE, THOROUGH EXAMINATION, OPERATIONAL
TESTING, OVERHAUL AND REPAIR OF LIFEBOATS AND RESCUE BOATS,
LAUNCHING APPLIANCES AND RELEASE GEAR
1 GENERAL
1.1 The objective of these Requirements for maintenance, thorough examination,
operational testing, overhaul and repair of lifeboats and rescue boats, launching
appliances and release gear (the Requirements) is to establish a uniform, safe
and documented standard for maintenance, thorough examination, operational
testing, overhaul and repair of the equipment specified in paragraph 2.1.
1.2 The detailed procedures covered by these Requirements are provided in
section 6.
1.3 These Requirements relate to the following regulations:
.1 SOLAS regulation III/20 – Operational readiness, maintenance and
inspections; and
.2 SOLAS regulation III/36 – Instructions for onboard maintenance.
1.4 The Company1 shall ensure that maintenance, thorough examination,
operational testing, overhaul and repair on board its ships is conducted in
accordance with these Requirements and SOLAS regulation III/20. The Company
shall establish and implement health, safety and environment (HSE) procedures
covering all activities set out in these Requirements.
1.5 The personnel carrying out maintenance, thorough examination, operational
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testing overhaul and repair as described in paragraphs 4.2 and 4.3 shall be
certified by an authorized service provider in accordance with the requirements
specified in section 8. When performing such activities on board ships they shall
comply with health, safety and environment (HSE) instructions and procedures
established by the Company.
2 APPLICATION
2.1 These Requirements shall apply to the maintenance, thorough examination,
operational testing, overhaul and repair of:
.1 lifeboats (including free-fall lifeboats), rescue boats and fast rescue boats;
and
.2 launching appliances and on-load and off-load release gear for lifeboats
(including primary and secondary means of launching appliances for free-fall
lifeboats), rescue boats, fast rescue boats and davit-launched liferafts.
2.2 For the purpose of these Requirements:
.1 Authorized service provider means an entity authorized by the Administration
in accordance with section 3 and section 7.
.2 Equipment means the aforementioned equipment to which the Requirements
apply.
.3 Manufacturer means the original equipment manufacturer or any entity which
has taken legal and legitimate responsibilities for equipment when the original
equipment manufacturer no longer exists or supports the equipment.
.4 Off-load release mechanism means a release mechanism which releases the
survival craft/rescue boat/fast rescue boat when it is waterborne or when there
is no load on the hooks.
.5 On-load release mechanism means a release mechanism which releases the
survival craft/rescue boat/fast rescue boat with load on the hooks.
.6 Repair means any activities requiring disassembly of equipment, or any other
activities outside the scope of the instructions for on-board maintenance and for
emergency repair of life-saving appliances prepared in accordance with SOLAS
regulations III/36.2 and III/35.3.18, respectively.
.7 Overhaul means a periodical activity defined by the manufacturer that proves
continued fitness for purpose for a defined period subject to correct maintenance.
3 AUTHORIZATION
3.1 Administrations shall ensure that the thorough examination, operational
testing, repair and overhaul of equipment (see paragraphs 4.2 and 4.3) shall be
carried out in accordance with SOLAS regulation III/20 by service providers
authorized in accordance with section 7.
3.2 The requirements in section 7 shall equally apply to manufacturers when
they are acting as authorized service providers.
4 QUALIFICATION LEVELS AND CERTIFICATION
4.1 Weekly and monthly inspections and routine maintenance as specified in the
equipment maintenance manual(s), shall be conducted by authorized service
providers, or by shipboard personnel under the direction of a senior ship's officer
in accordance with the maintenance manual(s).
4.2 Annual thorough examinations and operational tests, as described in section
6.2, shall be conducted by certified personnel of either the manufacturer or an
authorized service provider in accordance with section 7 and section 8. The
service provider may be the ship operator provided that it is authorized in
accordance with section 3 and section 7.
4.3 Five-year thorough examination, any overhaul, overload operational tests2,
as described in section 6.3, and repair shall be conducted by certified personnel
of either the manufacturer or an authorized service provider in accordance with
section 7 and section 8.
5 REPORTS AND RECORDS
5.1 All reports and checklists shall be completed and signed by the person who
carries out the inspection and maintenance work and countersigned by the
Company's representative or the ship's master.
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5.2 Records of maintenance, thorough examination, operational testing, overhaul
and repair shall be updated and filed on board the ship for the service life of the
equipment.
5.3 When thorough examination, operational testing, overhaul and repair are
completed, a statement confirming that the lifeboat arrangements remain fit for
purpose shall be promptly issued by the manufacturer or authorized service
provider that conducted the work. A copy of valid documents of certification and
authorization as appropriate shall be included with the statement.
6 SPECIFIC PROCEDURES FOR INSPECTION, MAINTENANCE, THOROUGH
EXAMINATION, OPERATIONAL TESTING, OVERHAUL AND REPAIR
6.1 General/Maintenance
6.1.1 Any inspection, maintenance, thorough examination, operational testing,
overhaul and repair shall be carried out according to the maintenance manuals
and associated technical documentation developed by the manufacturer.
6.1.2 A full set of maintenance manuals and associated technical documentation
as specified in paragraph 6.1.1 shall be available on board.
6.1.3 The maintenance manuals and associated technical documentation as
specified in paragraph 6.1.1 shall include the items listed in sections 6.2 and 6.3
as a minimum and shall be kept up to date by the Company taking into account
relevant information provided by the manufacturer.
6.2 Annual thorough examination and operational test
6.2.1 All items listed in checklists for the weekly/monthly inspections required by
SOLAS regulations III/20.6 and III/20.7 also form the first part of the annual
thorough examination.
6.2.2 Records of inspections and routine on-board maintenance carried out by
the ship's crew and the applicable certificates for the equipment shall be
reviewed.
6.2.3 For lifeboats (including free-fall lifeboats), rescue boats and fast rescue
boats, the following items shall be thoroughly examined and checked for
satisfactory condition and operation:
.1 condition of the boat structure including fixed and loose equipment (including
a visual examination of the external boundaries of the void spaces, as far as
practicable);
.2 engine and propulsion system;
.3 sprinkler system, where fitted;
.4 air supply system, where fitted;
.5 manoeuvring system;
.6 power supply system;
.7 bailing system;
.8 fender/skate arrangements; and
.9 rescue boat righting system, where fitted.
6.2.4 For release gear of lifeboats (including free-fall lifeboats), rescue boats,
fast rescue boats and liferafts, the following shall be thoroughly examined for
satisfactory condition3 and operation after the annual operational test of the
winch brake with the empty boat or equivalent load, as required by paragraph
6.2.10:
.1 operation of devices for activation of release gear;
.2 excessive free play (tolerances);
.3 hydrostatic interlock system, where fitted;
.4 cables for control and release; and
.5 hook fastening.
Notes:
1 The setting and maintenance of release gear are critical operations with regard
to maintaining the safe operation of lifeboats (including free-fall lifeboats),
rescue boats, fast rescue boats and davit launched liferafts. Utmost care shall be
taken when carrying out all inspection and maintenance operations on the
equipment.
2 No maintenance or adjustment of the release gear shall be undertaken while
the hooks are under load.
6.2.5 The operational test of davit-launched lifeboats' and rescue boats' on-load
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release function shall be carried out as follows:
.1 position the boat partially in the water such that the mass of the boat is
substantially supported by the falls and the hydrostatic interlock system, where
fitted, is not triggered;
.2 operate the on-load release gear;
.3 reset the on-load release gear; and
.4 examine the release gear and hook fastening to ensure that the hook is
completely reset and no damage has occurred.
6.2.6 The operational test of davit-launched lifeboats' and rescue boats' off-load
release function shall be carried out as follows:
.1 position the boat so that it is fully waterborne;
.2 operate the off-load release gear;
.3 reset the off-load release gear; and
.4 recover the boat to the stowed position and prepare for operational readiness.
During the test, prior to hoisting, it shall be checked that the release gear is
completely and properly reset. The final turning-in of the boat shall be done
without any persons on board.
6.2.7 The operational test of the free-fall lifeboat release function shall be carried
out as follows:
.1 engage the arrangements for the test without launching the lifeboat, required
by paragraph 4.7.6.4 of the LSA Code, as specified in the manufacturer's
operating instructions;
.2 if required to be on board, ensure that the operator is properly seated and
secured in the seat location from which the release mechanism is to be operated;
.3 operate the release mechanism to release the lifeboat;
.4 reset the lifeboat in the stowed configuration;
.5 repeat the procedures referred to in .2 to .4 above, using the back-up release
mechanism, if applicable;
.6 remove the arrangements for the test without launching the lifeboat, required
by paragraph 4.7.6.4 of the LSA Code; and
.7 verify that the lifeboat is in the ready to launch stowed configuration.
6.2.8 The operational test of the davit-launched liferaft automatic release
function shall be carried out as follows:
.1 manually release the hook with a load of 150 kg on the hook;
.2 automatically release the hook with a dummy weight of 200 kg on the hook
when it is lowered to the ground; and
.3 examine the release hook and hook fastening to ensure that the hook is
completely reset and no damage has occurred.
If a raft is used for the test instead of a dummy weight, the automatic release
function shall release the raft when waterborne.
6.2.9 For launching appliances for lifeboats (including free-fall lifeboats), rescue
boats, fast rescue boats and liferafts, the following items shall be examined for
satisfactory condition and operation:
.1 davit or other launching structures, in particular with regard to corrosion,
misalignments, deformation and excessive free play;
.2 wires and sheaves, possible damage such as kinks and corrosion;
.3 lubrication of wires, sheaves and moving parts; and
.4 if applicable:
.1 functioning of limit switches;
.2 stored power systems;
.3 hydraulic systems; and
.5 for winches:
.1 inspecting the braking system in accordance with winch manual;
.2 replacing brake pads, when necessary;
.3 winch foundation; and
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.4 if applicable:
.1 remote control system; and
.2 power supply system.
6.2.10 For winches of the launching appliances for lifeboats (including free-fall
lifeboats), rescue boats, fast rescue boats and liferafts, annual operational
testing shall be done by lowering the empty craft or boat or equivalent load.
When the craft has reached its maximum lowering speed and before the craft
enters the water, the brake shall be abruptly applied. Following these tests, the
stressed structural parts shall be reinspected4 where the structure permits the
reinspection.
6.3 Five-year thorough examination, overhaul and overload operational tests
6.3.1 The five-year operational test of the winches of the launching appliances
shall be carried out with a proof load equal to 1.1 times the weight of the
survival craft or rescue boat and its full complement of persons and equipment.
When the proof load has reached its maximum lowering speed, the brake shall
be abruptly applied.
6.3.2 Following these tests, the stressed structural parts shall be reinspected4
where the structure permits the reinspection.
6.3.3 The operational tests and overhaul at five-year intervals of release gear for
lifeboats (including free-fall lifeboats), rescue boats, fast rescue boats and
liferafts shall include:
.1 dismantling of hook release units;
.2 examinations with regard to tolerances and design requirements;
.3 adjustment of release gear system after assembly;
.4 operational tests as per paragraphs 6.2.5, 6.2.6, 6.2.7 or 6.2.8 above, as
applicable, but with a load equal to 1.1 times the weight of the survival craft or
rescue boat and its full complement of persons and equipment; and
.5 examinations of vital parts with regard to defects and cracks5.
6.3.4 Any other overhaul if required shall be carried out in accordance with
paragraph 6.3.3.
7 REQUIREMENTS FOR AUTHORIZATION OF SERVICE PROVIDERS
7.1 Authorization as required by paragraph 3.1 shall include, as a minimum,
demonstration of:
.1 employment and documentation of personnel certified in accordance with a
recognized national, international or industry standard as applicable, or a
manufacturer's established certification programme. In either case, the
certification programme shall comply with section 8 for each make and type of
equipment for which service is to be provided;
.2 availability of sufficient tools, and in particular any specialized tools specified
in the manufacturer's instructions, including portable tools as needed for work to
be carried out on board ship;
.3 access to appropriate parts and accessories as specified for maintenance and
repair;
.4 availability of the manufacturer's instructions for repair work involving
disassembly or adjustment of on-load release mechanisms and davit winches;
and
.5 a documented and certified quality system, which covers at least the
following:
.1 code of conduct for personnel involved in the relevant activity;
.2 maintenance and calibration of measuring tools and
gauges; .
.3 training programmes for personnel;
.4 supervision and verification to ensure compliance with operational procedures;
.5 recording and reporting of information;
.6 quality management of subsidiaries and agents;
.7 job preparation; and
.8 periodic review of work process procedures, complaints, corrective actions
and issuance, maintenance and control of documents.
Note: A documented quality system complying with the most current version of
the ISO 9000 series and including the above items would be considered
acceptable.
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7.2 Administrations shall ensure that information regarding authorized service
providers is made available.
7.3 In cases where a manufacturer is no longer in business or no longer provides
technical support, Administrations may authorize service providers for the
equipment on the basis of prior authorization for the equipment and/or long-term
experience and demonstrated expertise as an authorized service provider.
7.4 Issuance and maintenance of authorization document:
. .1 upon successful initial audit of a service provider, an authorization
document shall be issued by the Administration defining the scope of services
provided (e.g. makes and types of equipment). The expiry date shall be clearly
written on the document;
.
.2 the Administration shall ensure that work continues, e.g. by periodic audit,
to be carried out in accordance with these Requirements, and shall withdraw the
authorization of service providers who are not in compliance; and
. .3 the Administration may accept or recognize service providers authorized
by other Administrations or by their Recognized Organizations.
8 REQUIREMENTS FOR CERTIFICATION OF PERSONNEL
8.1 Personnel for the work specified in paragraphs 4.2 and 4.3 shall be certified
by the manufacturer or authorized service provider for each make and type of
the equipment to be worked on in accordance with the provisions in this section.
8.2 Education and training
8.2.1 Initial certification shall be issued only to personnel having completed
education, training and competence assessment. Education shall address, as a
minimum:
.1 relevant rules and regulations, including international conventions;
.2 design and construction of lifeboats (including free-fall lifeboats), rescue
boats and fast rescue boats, including on-load release gear and launching
appliances;
.3 causes of lifeboat and rescue boat accidents;
.4 education and practical training in the procedures specified in section 6 for
which certification is sought;
.5 detailed procedures for thorough examination, operational testing, repair and
overhaul of lifeboat (including free-fall lifeboats), rescue boats and fast rescue
boats, launching appliances and on-load release gear, as applicable;
.6 procedures for issuing a report of service and statement of fitness for purpose
based on paragraph 5.3; and
.7 work, health and safety issues while conducting activities on board.
8.2.2 Training shall include practical technical training on thorough examination,
operational testing, maintenance, repair and overhaul techniques using the
equipment for which the personnel are to be certified. The technical training shall
include disassembly, reassembly, correct operation and adjustment of the
equipment. Classroom training shall be supplemented by field experience in the
operations for which certification is sought, under the supervision of a certified
person.
8.2.3 Prior to issuance of certification, a competency assessment shall be
satisfactorily completed, using the equipment for which the personnel are to be
certified.
8.3 Validity of certificates and renewal
8.3.1 Upon completion of training and competency assessment, a certificate shall
be issued defining the level of qualification and the scope of the certification (i.e.
makes and types of equipment and specifically state which activities in
paragraphs 4.2 and 4.3 are covered by the certification). The expiry date shall
clearly be written on the certificate and shall be three years from the date of
issue. The validity of any certificate shall be suspended in the event of any
shortfall in performance and only revalidated after a further competency
assessment.
8.3.2 A competency assessment shall be conducted to renew the certification. In
cases where refresher training is found necessary a further assessment shall be
carried out after completion.
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•

•

Requirements for maintenance, thorough examination, operational
testing, overhaul and repair of lifeboats and rescue boats, launching
appliances and release gear

•

20.3
3 Maintenance

III

3.1 Maintenance, testing and inspections of life-saving appliances shall
be carried out based on the guidelines developed by the Organization*
and in a manner having due regard to ensuring reliability of such
appliances.
New for 2020:
3.1 Maintenance, testing and inspections of life-saving appliances shall
be carried out in a manner having due regard to ensuring reliability of
such appliances."
3.2 Instructions for on-board maintenance of life-saving appliances
complying with regulation 36 shall be provided and maintenance shall be
carried out accordingly.

•

3.3 The Administration may accept, in compliance with the
requirements of paragraph 3.2, a shipboard planned maintenance
programme, which includes the requirements of regulation 36.
•
Maintenance/Inspection

III
•

•

•

III
•

•

Maintenance of falls

20.5
5 Spares and repair equipment
Spares and repair equipment shall be provided for life-saving appliances
and their components which are subject to excessive wear or
consumption and need to be replaced regularly.
•
Spares/Repair equipment

III
•
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20.4
4 Maintenance of falls
Falls used in launching shall be inspected periodically with special regard
for areas passing through sheaves, and renewed when necessary due to
deterioration of the falls or at intervals of not more than 5 years,
whichever is the earlier.

20.6, 20.7
6 Weekly inspection
The following tests and inspections shall be carried out weekly and a
report of the inspection shall be entered in the log-book:
.1 all survival craft, rescue boats and launching appliances shall be
visually inspected to ensure that they are ready for use. The inspection
shall include, but is not limited to, the condition of hooks, their
attachment to the lifeboat and the on-load release gear being properly
and completely reset;
.2 all engines in lifeboats and rescue boats shall be run for a total
period of not less than 3 min, provided the ambient temperature is above
the minimum temperature required for starting and running the engine.
During this period of time, it should be demonstrated that the gear box
and gear box train are engaging satisfactorily. If the special
characteristics of an outboard motor fitted to a rescue boat would not
allow it to be run other than with its propeller submerged for a period of
3 min, a suitable water supply may be provided. In special cases, the
Administration may waive this requirement for ships constructed before 1
July 1986;
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.3 lifeboats, except free-fall lifeboats, on cargo ships shall be moved
from their stowed position, without any persons on board, to the extent
necessary to demonstrate satisfactory operation of launching appliances,
if weather and sea conditions so allow; and
.4 the general emergency alarm shall be tested.

•

7 Monthly inspections
7.1 All lifeboats, except free-fall lifeboats, shall be turned out from their
stowed position, without any persons on board if weather and sea
conditions so allow.
7.2 Inspection of the life-saving appliances, including lifeboat equipment,
shall be carried out monthly using the checklist required by regulation
36.1 to ensure that they are complete and in good order. A report of the
inspection shall be entered in the log-book.
•
Weekly/monthly inspection

III
•

20.8, 20.9
8 Servicing of inflatable liferafts, inflatable lifejackets, marine
evacuation systems and maintenance and repair of inflated rescue boats
8.1 Every inflatable liferaft, inflatable lifejacket, and marine evacuation
system shall be serviced:
.1 at intervals not exceeding 12 months, provided where in any case
this is impracticable, the Administration may extend this period to 17
months; and
.2 at an approved servicing station which is competent to service them,
maintains proper servicing facilities and uses only properly trained
personnel.*
8.2 Rotational deployment of marine evacuation systems In addition to
or in conjunction with the servicing intervals of marine evacuation
systems required by paragraph 8.1, each marine evacuation
system should be deployed from the ship on a rotational basis at
intervals to be agreed by the Administration provided that each system is
to be deployed at least once every six years.
8.3 An Administration which approves new and novel inflatable liferaft
arrangements pursuant to regulation 4 may allow for extended service
intervals on the following conditions:
8.3.1 The new and novel liferaft arrangement has proved to maintain
the same standard, as required by testing procedure, during extended
service intervals.
8.3.2 The liferaft system shall be checked on board by certified
personnel according to paragraph 8.1.1.
8.3.3 Service at intervals not exceeding five years shall be carried out
in accordance with the recommendations of the Organization.*
8.4 All repairs and maintenance of inflated rescue boats shall be
carried out in accordance with the manufacturer's instructions.
Emergency repairs may be carried out on board the ship; however,
permanent repairs shall be effected at an approved servicing station.
8.5 An Administration which permits extension of liferaft service
intervals in accordance with paragraph 8.3 shall notify the Organization
of such action in accordance with regulation I/5(b).
9 Periodic servicing of hydrostatic release units
Hydrostatic release units, other than disposable hydrostatic release units,
shall be serviced:
.1 at intervals not exceeding 12 months, provided where in any case
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•

this is impracticable, the Administration may extend this period to 17
months; and
.2 at a servicing station which is competent to service them, maintains
proper servicing facilities and uses only properly trained personnel.
•
Service inflatable LSA, Hydrostatic release units

III
•

20.11
11 Periodic servicing of launching appliances and on-load release gear
11.1

Launching appliances shall be:

.1 maintained in accordance with instructions for on-board
maintenance as required by regulation 36;
.2 subject to a thorough examination at the annual surveys required by
regulations I/7 or I/8, as applicable; and
.3 upon completion of the examination referred to in .2 subjected to a
dynamic test of the winch brake at maximum lowering speed. The load to
be applied shall be the mass of the survival craft or rescue boat without
persons on board, except that, at intervals not exceeding five years, the
test shall be carried out with a proof load equal to 1.1 times the weight
of the survival craft or rescue boat and its full complement of persons
and equipment.
11.2 Lifeboat or rescue boat on-load release gear, including free-fall
lifeboat release systems, shall be:
.1 maintained in accordance with instructions for on-board
maintenance as required by regulation 36;
.2 subject to a thorough examination and operational test during the
annual surveys required by regulations I/7 and I/8 by properly trained
personnel familiar with the system; and
.3 operationally tested under a load of 1.1 times the total mass of the
boat when loaded with its full complement of persons and equipment
whenever the release gear is overhauled. Such over- hauling and test
shall be carried out at least once every five years.*
.4 notwithstanding subparagraph .3 above, the operational testing of
free-fall lifeboat release systems shall be performed either by free-fall
launch with only the operating crew on board or by a simulated launching
carried out based on guidelines developed by the Organization**.
11.3

Davit-launched liferaft automatic release hooks shall be:

.1 maintained in accordance with instructions for on-board
maintenance as required by regulation 36;
.2 subject to a thorough examination and operational test during the
annual surveys required by regulations I/7 and I/8 by properly trained
personnel familiar with the system; and
.3 operationally tested under a load of 1.1 times the total mass of the
liferaft when loaded with its full complement of persons and equipment
whenever the automatic release hook is overhauled. Such over-hauling
and test shall be carried out at least once every five years.*
New Version SOLAS 2020
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11 Maintenance, thorough examination, operational testing, overhaul and
repair of lifeboats, rescue boats and fast rescue boats, launching
appliances and release gear
. 11.1 Launching appliances shall be:
. .1 subject to a thorough examination at the annual surveys required
by regulations I/7 or I/8, as applicable; and
. .2 upon completion of the examination referred to in paragraph
11.1.1, subjected to a dynamic test of the winch brake at maximum
lowering speed. The load to be applied shall be the mass of the survival
craft or rescue boat without persons on board, except that, at intervals of
at least once every five years, the test shall be carried out with a proof
load equal to 1.1 times the weight of the survival craft or rescue boat
and its full complement of persons and equipment.
. 11.2 Lifeboat and rescue boat release gear, including fast rescue
boat release gear and free-fall lifeboat release systems, shall be:
. .1 subject to a thorough examination and operational test during the
annual surveys required by regulations I/7 and I/8;
. .2 in case of on-load release gear, operationally tested under a load
of 1.1 times the total mass of the boat when loaded with its full
complement of persons and equipment whenever the release gear is
overhauled. Such overhauling and operational test shall be carried out at
least once every five years;* and
. .3 notwithstanding paragraph 11.2.2, the operational testing of freefall lifeboat release systems shall be performed either by free fall launch
with only the operating crew on board or by a test without launching the
lifeboat carried out based on Requirements for maintenance, thorough
examination, operational testing, overhaul and repair.
11.3 Davit-launched liferaft automatic release hooks shall be:
. .1 subject to a thorough examination and operational test during the
annual surveys required by regulations I/7 and I/8; and
. .2 operationally tested under a load of 1.1 times the total mass of
the liferaft when loaded with its full complement of persons and
equipment whenever the automatic release hook is overhauled. Such
overhauling and operational test shall be carried out at least once every
five years.*
. 11.4 Lifeboats and rescue boats, including fast rescue boats, shall be
subject to a thorough examination and operational test during the annual
surveys required by regulations I/7 and I/8.
. 11.5 The thorough examination, operational testing and overhaul
required by paragraphs 11.1 to 11.4 and the maintenance and repair of
equipment specified in paragraphs 11.1 to 11.4 shall be carried out in
accordance with the Requirements for maintenance, thorough
examination, operational testing, overhaul and repair, and the
instructions for onboard maintenance as required by regulation 36.
•
Service launching appliances
EP 4
All life-saving appliances should be designed considering uncertainty in material properties,
loads, deterioration and consequences of failure in operating environment.
•
81(70)
•
5.17
5.17 Additional tests applicable to inflatable liferafts only
Damage test
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5.17.1 It should be demonstrated that, in the event of any one of the
buoyancy compartments being damaged or failing to inflate, the intact
compartment or compartments should support, with positive freeboard
over the liferaft's periphery, the number of persons for which the liferaft
is to be approved. This can be demonstrated with persons each having a
mass of 82.5 kg and seated in their normal positions or by an equally
distributed mass.
Righting test
5.17.2 This test is not required for a canopied reversible liferaft. For this
test the liferaft should be inverted so as to simulate inverted inflation.
.1 The inflatable liferaft should be loaded with its heaviest equipment
pack. All of the entrances, ports, and other openings in the liferaft
canopy should be open in order to allow the infiltration of water into the
canopy when capsized;
.2 the canopy of the liferaft should then be completely filled with water.
Except for an automatically self-righting liferaft, this may be
accomplished, if necessary by partially collapsing the canopy support, or
alternatively the uninflated liferaft should be flaked out onto the surface
of the water upside down and inflation initiated. An automatically selfrighting liferaft should self-right in this condition, and should become
boardable in the upright position within 1 min after the start of the test.
If the inflatable liferaft, other than an automatically self-righting liferaft,
does not self-right, it should be allowed to remain in an inverted position
for at least 10 min before righting is attempted;
.3 the righting test should be carried out by the same team of persons
required for the boarding test similarly clothed and wearing lifejackets
and after completing the swim required in 5.8. At least one of the
persons righting the inflatable liferaft should weigh less than 82.5 kg.
Each person should attempt to right the liferaft unaided. The water
should be of sufficient depth to give no external assistance to the
swimmers when mounting the inverted liferaft;
.4 the righting arrangements will be considered satisfactory if each
person rights the liferaft unaided. There should be no damage to the
structure of the inflatable liferaft, and the equipment pack should remain
secured in its place.
Inflation test
5.17.3 A liferaft, packed in each type of container, should be inflated by
pulling the painter and the time recorded:
.1 for it to become boardable, i.e. when buoyancy tubes are inflated to
full shape and diameter;
.2 for the cover to be erect; and
.3 for the liferaft to reach its full operational pressure* when tested:
.3.1 at an ambient temperature of between 18 degrees C and 20 degrees
C;
.3.2 at a temperature of -30 degrees C; and
.3.3 at a temperature of +65 degrees C.

Page 44

Report No. 2019 48150 B04, Rev. Rev. 0 –

• The term "operational pressure" has the same meaning as the term
"working pressure"; i.e. the pressure determined by the designed reseat
pressure of the relief valves, if fitted, except that, if the actual reseat
pressure of the relief valves, determined by testing, exceeds the
designed reseat pressure by more than 15%, the higher figure should be
used.
5.17.4 When inflated in an ambient temperature of between 18 degrees
C and 20 degrees C, it should achieve total inflation in not more than 1
min. In the case of automatic self-righting liferaft, the liferaft should
achieve total inflation and be boardable in the upright position in not
more than 1 min, regardless of the orientation in which the liferaft
inflates. The force required to pull the painter and start inflation should
not exceed 150 N.
5.17.5 For the inflation test at -30 degrees C the packed liferaft should
be kept at room temperature for at least 24 h, then placed in a
refrigerated chamber at a temperature of -30 degrees C for 24 h prior to
inflation by pulling the painter. Under these conditions the liferaft should
reach working pressure in 3 min. Two liferafts should be subject to an
inflation test at this temperature. There should be no seam slippage,
cracking, or other defect in the liferaft and it should be ready for use
after the tests.
5.17.6 For the inflation test at +65 degrees C the packed liferaft should
be kept at room temperature for at least 24 h, then placed in a heating
chamber at a temperature of +65 degrees C for not less than 7 h prior to
inflation by pulling the painter. Under these conditions the gas pressure
relief valves must be of sufficient capacity to prevent damage to the
liferaft by excess pressure and to prevent the maximum pressure during
the inflation from reaching twice the reseat pressure of the release valve.
There must be no seam slippage, cracking or other defect in the liferaft.
Pressure test
5.17.7 Each inflatable compartment in the liferaft should be tested to a
pressure equal to three times the working pressure. Each pressure relief
valve should be made inoperative, compressed air should be used to
inflate the inflatable liferaft and the inflation source removed. The test
should continue for at least 30 min. The pressure should not decrease by
more than 5% as determined without compensating for temperature and
atmospheric pressure changes, and there should be no seam slippage,
cracking or other defect in the liferaft.
5.17.8 The measurement of pressure drop due to leakage can be started
when it has been assumed that compartment material has completed
stretching due to the inflation pressure and achieved equilibrium.
Seam strength test
5.17.9.1 It should be demonstrated that sample seams, prepared in the
same condition as in production, can withstand a test load equal to the
minimum specified liferaft fabric tensile strength. Sewn seams on outer
canopy fabric shall withstand a test load of at least 70% of the minimum
specified fabric tensile strength when tested by the method described in
ISO 1421:1998 and by using test samples as shown in figure 1 below.
5.17.9.2 Weld strength
.2.1 When tested by the method prescribed below, the load required to
initiate failure of the weld should be not less than 175 N;
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.2.2 Specimens should be prepared and tested as given in .3.3 below:
.3 Hydrolysis tests should be conducted on sample welded seams where
thermoplastic coated materials are to be used. The tests should be
conducted as follows:
.3.1 When tested by the method prescribed below, the weld strength of
the sample seam should achieve 125 N/25 mm minimum.
.3.2 Test method:
.1 Store the test specimens for 12 weeks over water in a closed container
at 93 +/- 2 degrees C.
.2 After the conditioning as above, dry the specimens for 1 h at 80 +/- 2
degrees C and condition at 20 +/- 2 degrees C, 65% RH for 24 h.
.3.3 Welded test samples should be prepared as follows:
Two samples of fabric 300 mm x 200 mm, cut with the short side parallel
to the warp direction, should be superimposed face to back for double
coated fabrics, or coated face to coated face for single or asymmetrically
coated fabrics. They should be welded with a tool 10 +/- 1 mm width of
convenient length. 25 mm wide test specimens should be cut
transversely to the line of the weld. The test samples should be mounted
in a test machine as in ISO 1421:1998. The maximum peel load should
be recorded.
Davit-launched inflatable liferafts - strength test
5.17.10 It should be demonstrated by an overload test on the liferaft
hanging from its centre support that the bridle system has an adequate
factor of safety as follows:
.1 the liferaft should be placed in a temperature of 20 +/- 3 degrees C
for a period of at least 6 h;
.2 following this period of conditioning, the liferaft should be suspended
from its lifting hook or bridle and the buoyancy chambers (not including
an inflatable floor) inflated;
.3 when fully inflated and when the relief valves have reseated
themselves, all relief valves should be made inoperative;
.4 the liferaft should then be lowered and loaded with a distributed mass
equivalent to four times the mass of the number of persons for which it is
to be approved and its equipment, the mass of each person being taken
as 82.5 kg;
.5 the liferaft should then be raised and remain suspended for at least 5
min;
.6 the pressure before and after the test after the weight is removed and
while it remains suspended, should be recorded; and
.7 any dimensional deflections or distortions of the liferaft should be
recorded. During the test and after its completion, the inflatable liferaft
should remain suitable for its intended use.
5.17.11 It should be demonstrated, after a period of 6 h in a chamber at
a temperature of -30 degrees C, that the liferaft will support a load of 1.1
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times the number of persons for which it is to be approved and its
equipment with all relief valves operative. The liferaft should be loaded
with the test weight in the refrigerated chamber. The floor should not be
inflated. The loaded inflatable liferaft should remain suspended for at
least 5 min. If the inflatable liferaft must be removed from the chamber
in order to suspend it, the inflatable liferaft should be suspended
immediately upon removal from the chamber. During the test and after
its completion, the inflatable liferaft should remain suitable for its
intended use.
5.17.12 The inflatable liferaft should be loaded with a weight equal to the
mass of its heaviest equipment pack and the number of persons for
which it is to be approved, the mass of each person being taken as 82.5
kg. Except for the floor which should not be inflated, the inflatable liferaft
should be fully inflated with all relief valves operative. A liferaft should be
lowered for a distance of at least 4.5m in continuous contact against a
structure erected to represent the side of a ship having a 20 degrees
adverse list. The height of the point from which the hook is suspended
should be comparable to that of a shipboard launching appliance. During
the test and after its completion, the liferaft should not sustain damage
or distortion, or assume a position which would render it unsuitable for
its intended purpose.
Material tests
5.17.13 The materials when tested should meet the following
requirements:
.1 The fabric should be marked in such a manner as to allow traceability
of the fabric manufacturer and production lot number.
.2 Tests and performance criteria
.2.1 Test samples should be randomly selected; and test pieces cut from
each sample as required by the relevant ISO standard or as otherwise
prescribed for each individual test.
.2.2 Fabric used for manufacture of buoyancy tubes, inflatable supports
for canopies and floors should meet the following requirements:
.2.2.1 Tensile strength
When tested by the method described in ISO 1421:1998, the tensile
strength should be a minimum of 2255 N/50 mm width for warp and weft.
Maximum elongation, for the above should be 30% over a 200 mm
gauge length, the elongation should be expressed as a percentage of the
initial test length between the jaws. Where two layers of floor fabric are
provided to form an inflatable floor the main floor should be as specified.
The inner/outer layer may have a minimum tensile strength of 1470
N/50 mm widths in warp and weft direction.
.2.2.2 Tear strength
When tested with the apparatus described in ISO 1421:1998, the tear
strength should be 1030 N minimum, in warp and weft directions. Where
two layers of the floor fabric are provided to form an inflatable floor, the
main floor should be as specified. The inner/outer layer may have a
minimum tear strength of 735 N in warp and weft directions. The
preparation of the test specimens should be as follows:
.1 from the test sample cut 3 specimens each in warp and weft directions,
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76 mm +/- 1 mm wide and 400 mm long, with the length closely parallel
to the warp and weft yarns. Space the selection across the full length
and width of the sample. Make a 12.5 mm cut across the middle of each
specimen at right angles to the length.
.2 grip the specimen under test securely and evenly in the grips, which
should be 200 mm apart, so that the specimen length is closely in the
direction of the pull. Operate the machine in accordance with ISO
1421:1998. The maximum load sustained is recorded as the wound tear
strength, and the average for the 3 specimens is calculated.
.2.2.3 Surface receptiveness and adhesion of surface coating
.1 When tested by the method described in ISO 2411:2000 the Surface
Receptiveness on either face should not be less than 75 N/50 mm width.
.2 For dry Surface Coating Adhesion a minimum of 75 N/50 mm is
required.
.3 For wet Surface Coating Adhesion as described in .2.2.3.8 a minimum
of 50 N/50 mm is required.
.4 Each coated face should be tested. The specimens should be made up
as in ISO 2411:2000 bonding like coated face to like coated face.
.5 The bonding used and the method of application should be agreed
between the liferaft manufacturer and the finished fabric manufacturer,
and should be the same as those used during the manufacture of the
liferaft.
.6 On each test specimen the bonding between the adhesive or weld and
the coating should be initially measured to determine the surface
receptivity.
.7 The adhesion of the coating to the base textile is then measured by
cutting through one coating layer to initiate the required mode of
separation.
.8 After testing in .4 for adhesion of coating to the base textile the
specimen should be immersed for 24 h in a 3% aqueous solution of
sodium chloride at 20 degrees C +/- 2 degrees C. At the end of the
immersion period the specimen should be removed from the solution,
and while still wet tested by the method specified in ISO 2411:2000.
.2.2.4 Effects of ageing
.1 Folding Test
When tested as prescribed below there should be no cracks, separation
of plies or brittleness visible when the samples are inspected under a
magnification of 2.
.2 Tensile Test
When tested as prescribed below the tensile strength after ageing should
be not less than 90% of the original tensile strength before ageing.
.3.1 Ultra-Violet Resistance
This test should be performed in accordance with the methods specified
in ISO 4892-4:2004 - Open-flame carbon-arc lamps, as follows:
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.1 Expose the conditioned samples to an enclosed carbon arc lamp
without "Corex D" filters for 100 h. The carbons should be Copper Clad
Sunshine Arc Type, No.22 for the upper pair and No.13 for the lower pair,
or equivalent. Only the intended outside surface of the fabric is to be
exposed to the arc in the testing apparatus. The specimens should be
exposed to water spray, with the apparatus operated so that the
specimens are exposed to successive cycles of 102 min of light without
spray and 18 min of light with spray. The black panel temperature should
be 80 degrees C +5 degrees C. The total exposure time should be 100 h.
.2 Test the tensile strength of the material after exposure following the
procedure in 2.2.1. The tensile strength should be not less than 90% of
the original tensile strength before ageing.
.3 The exposed material should be bent, more heavily coated side out,
around a 3.2 mm mandrel and examined visually for cracking. There
should be no cracking.
.3.2 Alternative Ultra-Violet Resistance
Alternatively, this test may be performed in accordance with the methods
specified in ISO 4892-2:2006 with amendment 1:2009 - Xenon Arc type
testing. The specimens should be exposed under conditions specified
below, using a controlled irradiance water cooled Xenon Arc apparatus
for a total exposure time of 150 h.
Exposure conditions
Light cycle (2 hours)
Automatic irradiance
W/m**2 - nm at 340 nm

Dark cycle (1 hour)
Nil

0.55

(Filter Q/B)
Black panel temperature
2 degrees C
Dry bulb temperature
2 degrees C
Relative humidity
+/- 5%

38 +/- 2 degrees C
38 +/- 2 degrees C
95 +/- 5%

70 +/47 +/50

Conditioning water
4 degrees C

40 +/- 4 degrees C

45 +/-

Water spray
min - 20 min - 60 min

60 min on front and

40

back of specimen

Nil

Front of Nil
specimen
only
Only the intended outside surface of the fabric should be exposed to the
arc. The tensile strength of the material should be tested after exposure
following the procedure in .2.2.1. The tensile strength should be not less
than 90% of the original strength before ageing. The exposed material
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should be bent, with heavily coated side out, around a 3.2 mm mandrel
and each coated face examined visually for cracking. There should be no
cracking during this examination.
The performance requirements specified in this subparagraph relate to
the behaviour of individual specimens under particular conditions of test.
As the spectrum of light from the Carbon Arc differs from that of the
Xenon Arc, caution should be exercised in interpreting the test results of
both methods.
.4 Three separate specimens should be tested as follows:
.1 dimensional stability;
.2 folding; and
.3 tensile strength.
For .1 and .2 cut from the test sample 4 specimens at least 100 mm
square with the sides closely parallel to the warp and weft threads.
Measure the dimensions of two specimens accurately for .1. For .3 cut
two sets of specimens as in .2.2.1.
.5 When tested as prescribed below the difference in dimensions of the
sample before and after ageing should not differ by more than 2%.
.6 Ageing of specimens test procedure:
.1 Freely suspend one specimen each for 2.2.4.4.1 and 2.2.4.4.2, and
one set of specimens for 2.2.4.4.3 in air for 7 days at 70 degrees +/- 2
degrees C. Suspend the other specimens above water in a loosely closed
vessel for seven days at 70 degrees +/- 2 degrees C.
.2 Remove the two measured specimens from the ageing oven. After 15
min at room temperature measure the dimensions and report the
percentage changes in warp and weft directions.
.3 Remove the other two specimens. After 15 min at room temperature
fold the specimens consecutively in two directions parallel to the edges at
right angles to each other so as to reduce the exposed area of each
specimen to one quarter of its original size. Unfold and refold along the
same creases but with each fold reversed in direction. After each folding,
press the fold by rubbing fingers and thumb along it: inspect the
specimens for cracks, separation of plies, stickiness or brittleness.
.4 For the Tensile Strength Test remove the two sets of specimens from
the ageing oven. Dry the wet aged specimens for 1 h in air at 70 degrees
+/- 2 degrees C, and then condition both sets for 24 h. Test in
accordance with paragraph .2.2.1.
.2.2.5 Low temperature flexing
.1 When tested at a temperature no higher than -50 degrees C by the
method prescribed below, there should be no visible cracking of the
sample when inspected under a magnification of 2. The test should be
independently applied to each face of the coated fabric.
.2 The apparatus, preparation of test specimens and test procedure
should be as described in ISO 4675:1990, except that:
.1 when tested at the specified low temperature no specimen should
show cracks; and
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.2 there should be 6 test specimens, 3 cut with the long side closely
parallel to the warp and 3 cut with the long side closely parallel to the
weft direction.
.2.2.6 Flex cracking
After the specimen has been conditioned by exposing the outer face to a
3% aqueous solution of sodium chloride for seven days at 20 degrees
+/- 2 degrees C, it should be tested as described in ISO 7854:1995.
After 200,000 flexings no cracking or delamination should be visible
when inspected under a magnification of 2.
.2.2.7 Porosity
When tested by the method prescribed below and with a pressure of 27.5
kPa applied and maintained beneath the fabric, there should be no signs
of any leakage over a minimum period of 5 min.
.1 Test for porosity
A specimen of the fabric should be prepared and tested in accordance
with ISO TR 6065 paragraph A.2.10.2.
.2.2.8 Oil resistance
.1 When tested by the method prescribed below, after exposing the outer
surface to oil ASTM No. 1, for 2 h at 20 degrees +/- 2 degrees C, there
should be no separation of coating from textile and no residual tackiness
when two exposed faces are pressed together. The coating should not
smear when rubbed with a single pass of the finger.
.2 The test should be carried out not less than 16 h after vulcanisation or
curing.
.3 The apparatus, preparation of specimens and test procedure should be
in accordance with ISO TR 6065, paragraph A.2.5. Each coated face
should be tested.
.2.2.9 Weft distortion
The weft distortion should be not more than the equivalent of 100 mm
maximum over a fabric width of 1.5 m. A line should be drawn across the
fabric at right angles to the selvedge. The weft distortion, skew and/or
bow should be measured.
.2.2.10 Resistance to blocking
.1 When tested by the method prescribed below the fabric should exhibit
no blocking
.2 The preparation of specimens and test procedure should be in
accordance with ISO 5978:1990 except that and the duration of time
under load should be 7 days.
.2.2.11 Hydrolysis resistance for thermoplastic coated materials only
.1 When tested by the methods prescribed below, the following
performance values should be achieved:
.1 Coating adhesion 50 N/50 mm minimum
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.2 Blocking resistance 100 g maximum
.3 Folding test No cracks, delamination or visual deterioration
.2 The following test requirements should apply to fabrics or test
specimens which have been stored for 12 weeks over water in a closed
container at 93 degrees C.
.3 The following test should be performed after drying the specimens for
1 h at 80 degrees +/- 2 degrees C, and conditioning at 20 degrees +/- 2
degrees C, 65% RH for 24 h.
.4 The coating adhesion of the stored material specimen should be made
up and tested in accordance with paragraph .2.2.3 after the
requirements of .2.2.11.2 above have been carried out.
.5 The blocking resistance should be tested in accordance with
paragraph .2.2.10.
.6 Two test samples 100 mm +/- 2 mm square should be cut from the
stored material. The samples should be folded as defined in
section .2.2.4.6.3 and examined for evidence of cracks, ply separation,
stickiness or brittleness.
.2.2.12 Ozone resistance
.1 When tested by the method prescribed below, no cracks should be
visible at a magnification of 5.
.2 The preparation of samples and test procedure should be in
accordance with specification ISO 3011:1997.
The following conditions should apply:
.1 Ozone concentration 50 pphm
.2 Temperature 20 degrees +/- 2 degrees C
.3 Exposure time 8 h
.4 Mandrel diameter 6 x sample thickness.
.2.3 Fabric used for the manufacture of outer canopies should meet the
following requirements:
.2.3.1 Tensile strength
When tested by the method prescribed in .2.2.1, the tensile strength
should be minimum 930 N/50 mm of width in warp and weft directions.
.2.3.2 Tear strength
When tested by the method prescribed in .2.2.2, the tear strength should
be minimum 490 N in warp and weft direction.
.2.3.3 Low temperature flexing
When tested at a temperature not higher than -30 degrees C by the
method prescribed in .2.2.5, there should be no visible cracking of the
sample when inspected under a magnification of 2. The test should be
independently applied to each face of the coated fabric.
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.2.3.4 Waterproofness
.1 When tested by the method prescribed below, no water should pass
through the cone within 30 min. The coated fabric should not contain any
material that is known to be injurious to a survivor drinking rainwater
collected from the canopy. Fabrics may be coated on one or both sides.
.2 The test specimen should be cut to a size of 300 mm x 300 mm and
tested in accordance with the following procedure: Fold the specimen
twice at right angles and open it out into the form of a cone. Secure the
cone with a paper clip and insert it into a suitable funnel supported on a
flask. Pour 500 ml of water into the cone. Record any penetration of
water to the outside of the cone after 30 min.
.2.3.5 Surface receptiveness and adhesion of surface coating When
tested by the method prescribed in .2.2.3, the surface receptiveness on
either face should not be less than 25 N/50 mm width surface. For
coating adhesion a minimum of 25 N/50 mm is required.
.2.3.6 Colour
The liferaft canopy should be evaluated after the mooring out test in 5.5
or an equivalent method using artificial light to determine whether the
coating is sufficiently colour fast.
.2.3.7 Effects of ageing
.1 Folding Test
When tested by the method prescribed in .2.2.4 there should be no
cracks, separation of plies or brittleness visible when the samples are
inspected under a magnification of 2.
.2 Tensile Test
When tested by the method prescribed in .2.2.4 at least 90% of the
original tensile strength should be retained in both warp and weft
direction.
.2.4 Fabric used for the manufacture of inner canopies should meet the
following requirements:
.2.4.1 Tensile strength
When tested by the method prescribed in .2.2.1 the tensile strength
should be minimum 100 N/50 mm of width in warp and weft directions.
.2.4.2 Porosity
As the inner canopy serves as a barrier to provide a static layer of air, it
should either be of a close weave construction or have a low porosity to
air.
•
Inflatable liferafts, material tests

•

81(70)
•
2.1, .4, .5, .6, .10
2.1 Temperature cycling test
A lifejacket should be subjected to the temperature cycling as prescribed
in 1.2.1 and should then be externally examined. If the buoyancy
material has not been subjected to the tests prescribed in 2.7, the
lifejacket should also be examined internally. The lifejacket materials
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should show no sign of damage such as shrinking, cracking, swelling,
dissolution or change of mechanical qualities.
2.4 Tests of components other than buoyancy materials
All the materials, other than buoyancy materials, used in the construction
of the lifejacket, including the cover, tapes, seams and closures should
be tested to an international standard acceptable to the Organization to
establish that they are rot-proof, colour-fast and resistant to
deterioration from exposure to sunlight and that they are not unduly
affected by seawater, oil or fungal attack.
2.5 Strength tests
Body or lifting loop strength tests
2.5.1 The lifejacket should be immersed in water for a period of 2 min. It
should then be removed from the water and closed in the same manner
as when it is worn by a person. A force of not less than 3,200 N (2,400 N
in the case of a child or infant-size lifejacket) should be applied for 30
min to the part of the lifejacket that secures it to the body of the wearer
(see figure 1) and separately to the lifting loop of the lifejacket. The
lifejacket should not be damaged as a result of this test. The test should
be repeated for each encircling closure.
Shoulder lift test
2.5.2 The lifejacket should be immersed in water for a period of 2 min. It
should then be removed from the water and closed on a form as shown
in figure 2, in the same manner as when it is worn by a person. A force
of not less than 900 N (700 N in the case of a child- or infant-size
lifejacket) should be applied for 30 min across the form and the shoulder
section of the lifejacket (see figure 3). The lifejacket should not be
damaged as a result of this test. The lifejacket should remain secured on
the form during this test.
For sketches and tables see MSC Res.200(80)
2.6 Tests for lifejacket buoyancy material
The following tests should be carried out on eight specimens of each
lifejacket buoyancy material. The specimens should be at least 300 mm
square and be of the same thickness as used in the lifejacket. In the case
of kapok, the entire lifejacket should be subjected to the test. The
dimensions should be recorded at the beginning and end of these tests.
Where multiple layers of materials are used to achieve the total thickness
desired for the lifejacket, the specimens should be of the thinnest
material used.
Test for stability under temperature cycling
. 2.6.1 Six specimens should be subjected to temperature cycling as
prescribed in 1.2.1.
. 2.6.2 The dimensions of the specimens (except kapok) should be
recorded at the end of
the last cycle. The specimens should be carefully examined and should
not show any sign of external change of structure or of mechanical
qualities.
2.6.3 Two of the specimens should be cut open and should not show any
sign of internal change of structure.
2.6.4 Four of the specimens should be used for compression and water
absorption tests, two of which should be so tested after they have also
been subjected to the diesel oil test as prescribed in 1.4.
Tests for compression and water absorption
2.6.5 The tests should be carried out in fresh water and the specimens
should be immersed for a period of seven days under a 1.25 m head of
water.
. 2.6.6 The tests should be carried out:
. .1 on two specimens as supplied;
. .2 on two specimens which have been subjected to the temperature
cycling as prescribed in 2.6.1; and
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. .3 on two specimens which have been subjected to the temperature
cycling as prescribed in 2.6.1 followed by the diesel oil test as prescribed
in 1.4.
. 2.6.7 The results should state the buoyant force in N which each
specimen exerts when
submerged in water after one and seven daysí immersion. The reduction
of buoyancy should not exceed 10% for specimens which have been
exposed to the diesel oil conditioning and must not exceed 5% for all
other specimens. The specimens should show no sign of damage such as
shrinking, cracking, swelling, dissolution or change of mechanical
qualities.
Tensile strength test
2.6.8 The tensile strength at break of the material should be measured
before and after the combined exposure described in 2.6.6.3. When
tested according to an international standard acceptable to the
Organization , the materials should have a minimum tensile strength of
140 kPa before exposure, which should not be reduced by more than 25%
following the combined exposures. In the case of kapok, the protective
cover should have a minimum breaking strength of 13 kPa before
exposure, which should not be reduced by more than 25% following the
combined exposures.
2.10 Tests for inflatable lifejackets
2.10.1 Inflation tests
2.10.1.1 Two inflatable lifejackets should be subjected to the
temperature cycling test prescribed in 1.2.1 in the uninflated condition
and should then be externally examined. The inflatable lifejacket
materials should show no sign of damage such as shrinking, cracking,
swelling, dissolution or change of mechanical qualities. The automatic
and manual inflation systems should each be tested immediately after
each temperature cycling test as follows:
. .1 After a high temperature cycle, the two inflatable lifejackets
should be taken from the stowage temperature of +65fC. One should be
activated using the automatic inflation system by placing it in seawater
at a temperature of +30fC and the other should be activated using the
manual inflation system. Each should fully inflate.
. .2 After a low temperature cycle, the two inflatable lifejackets should
be taken from the stowage temperature of -30fC. One should be
activated using the automatic inflation system by placing it in seawater
at a temperature of -1fC and the other should be activated using the
manual inflation system. Each should fully inflate.
2.10.1.2 After exposure to a temperature of -15fC for a period of at least
8 h, two lifejackets should be activated using the manual inflation system
and should fully inflate.
2.10.1.3 After exposure to a temperature of +40fC for a period of at
least 8 h, two lifejackets should be activated using the manual inflation
system and should fully inflate.
2.10.2 The test in 2.7 should be conducted using lifejackets both in the
inflated and uninflated conditions.
2.10.3 The tests in 2.8 should be conducted using lifejackets that have
been inflated both automatically and manually, and also with one of the
compartments uninflated. The tests with one of the compartments
uninflated should be repeated as many times as necessary to perform
the test once with each compartment in the uninflated condition.
2.10.4 Tests of materials for inflatable bladders, inflation systems and
components
The material used for the inflatable bladder, inflation system and
components should be tested to establish that they are rot-proof, colour
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fast and resistant to deterioration from exposure to sunlight and that
they are not duly affected by seawater, oil or fungal attack.
2.10.4.1 Material tests
Resistance to rot and illumination tested according to AATCC Method
30:1981 and
ISO 105-B04:1988 Illumination should take place to class 4-5.
Following exposure to rot or illumination tests above the tensile strength
should be measured using the grab method given in ISO 5082. Minimum
tensile strength should be not less than 300 N per 25 mm in the warp
and weft direction.
2.10.4.2 Coated fabrics
Coated fabrics used in the construction of inflatable buoyancy chambers
should comply
with the following requirements:
. .1 Coating adhesion should be tested in accordance with ISO
2411:1991 using the method described in paragraph 5.1 at 100 mm/min
and should be not less than 50 N per 50 mm width.
. .2 Coating adhesion should be tested when wet following ageing
according to ISO 188 with an exposure of 336 ± 0.5 h in fresh water at
(70 ± 1)°C, following which the method at ISO 2411:1991, paragraph
5.1 should be applied at 100 mm/min and should not be less than 40 N
per 50 mm width.
. .3 Tear strength should be tested in accordance with ISO 4674:1977
using method A1 and should not be less than 35 N.
. .4 Resistance to flex cracking should be tested in accordance with
ISO 7854:1984 method A using 9000 flex cycles, there should be no
visible cracking or deterioration.
. .5 Breaking strength should be tested in accordance with ISO
1421:1977 using the constant-rate-of-extension (CRE) or constant-rateof-traverse (CRT) method, following conditioning for 24 ± 0.5 h at room
temperature and should not be less than 200 N per 50 mm width.
. .6 Breaking strength should be tested in accordance with ISO
1421:1977 using the CRE or CRT method, following conditioning
immersed in fresh water for 24 ± 0.5 h at room temperature and should
not be less than 200 N per 50 mm width.
. .7 Elongation to break should be tested in accordance with ISO
1421:1977 using the CRE or CRT method following conditioning at room
temperature for 24 ± 0.5 h and should not be more than 60%.
. .8 Elongation to break should be tested in accordance with ISO
1421:1977 using the CRE or CRT method following conditioning
immersed in fresh water at room temperature for 24 ± 0.5 h and should
not be more than 60%.
. .9 The resistance to exposure to light when tested in accordance with
ISO 105-BO2:1988 and the contrast between the unexposed and
exposed samples should not be less than class 5.
. .10 The resistance to wet and dry rubbing when tested in accordance
with ISO 105-X12:1995 and should not be less than class 3.
. .11 The resistance to seawater should not be less than class 4 in
accordance with ISO 105 EO2:1978 and the change in colour of the
specimen should not be less than class 4.
2.10.4.3 Operating head load test
The operating head load test should be carried out using two lifejackets
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one lifejacket to be conditioned at -30°C for 8 h and the other at +65°C
for 8 h. After mounting on the manikin or the test form the lifejackets
should be inflated, and a steady force of 220 ± 10 N applied to the
operating head as near as possible to the point where it enters the
buoyancy chamber. This load should be maintained for 5 min during
which the direction and angle in which it is applied should be
continuously varied. On completion of the test the lifejacket should
remain intact and should hold its pressure for 30 min.
2.10.4.4 Pressure test
2.10.4.4.1 Overpressure test: The inflatable buoyancy chambers should
be capable of withstanding an internal over pressure at ambient
temperature. A lifejacket should be inflated using the manual method of
inflation, after inflation the relief valves should be disabled and a fully
charged gas cylinder according to the manufacturers recommendation
should be fitted to the same inflation device and fired. The lifejacket
should remain intact and should hold its pressure for 30 min. The
lifejackets should show no signs of damage such as cracking, swelling or
changes of mechanical qualities and that there has been no significant
damage to the lifejacket inflation component. All fully charged gas
cylinders used in this test should be sized according to the markings on
lifejacket.
2.10.4.4.2 Relief valve test: With one buoyancy chamber inflated, the
operating head on the opposite buoyancy chamber should be fired
manually, using a fully charged gas cylinder according to the
manufacturers recommendations. The operation of the relief valves
should be noted to ensure that the excess pressure is relieved. The
lifejacket should remain intact and should hold its pressure for 30 min.
The lifejackets should no signs of damage such as cracking, swelling or
changes of mechanical qualities and that there has been no significant
damage to the lifejacket inflation component.
2.10.4.4.3 Air retention test: One inflation chamber of a lifejacket is filled
with air until air escapes from the over-pressure valve or, if the lifejacket
does no have an over-pressure valve, until its design pressure, as stated
in the plans and specifications, is reached. After 12 h the drop in
pressure should not be greater than 10%. This test is then repeated as
many times as necessary to test a different chamber until each chamber
has been tested in this manner.
2.10.4.5 Compression test
The inflatable lifejacket, packed in the normal manner should be laid on a
table. A bag containing 75 kg of sand and having a base of 320 mm
diameter should be lowered onto the lifejacket from a height of 150 mm
in a time of 1 second. This should be repeated ten times, after which the
bag should remain on the jacket for not less than 3 h. The lifejacket
should be inflated by immersion into water and should inflate fully, the
jacket to be inspected to ensure that no swelling or change of mechanical
properties has occurred, the jacket should be checked for leaks.
2.10.4.6 Test of metallic components
2.10.4.6.1 Metal parts and components of a lifejacket should be
corrosion-resistant to seawater and should be tested in accordance with
ISO 9227:1990 for a period of 96 h. The metal components should be
inspected and should not be significantly affected by corrosion, or affect
any other part of the lifejacket and should not impair the performance of
the lifejacket.
2.10.4.6.2 Metal components should not affect a magnetic compass of a
type used in small boats by more than 1f, when placed at a distance of
500 mm from it.
2.10.4.7 Inadvertent inflation test
2.10.4.7.1 The resistance of an automatic inflation device to inadvertent
operation should be assessed by exposing the entire lifejacket to sprays
of water for fixed period. The lifejacket should be fitted correctly to a
free-standing manikin of adult size, with a minimum shoulder height of
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1,500 mm (see figure 5), or alternatively to an appropriately sized form
as shown in figure 2. The lifejacket should be deployed in the mode in
which it is worn ready for use but not deployed as used in the water (i.e.
if it is equipped with a cover which is normally worn closed, then the
cover should be closed for the test). Two sprays should be installed so as
to spray fresh water onto the lifejacket, as shown in the diagram. One
should be positioned 500 mm above the highest point of the lifejacket,
and at an angle of 15° from the vertical centre line of the manikin and
the bottom line of the lifejacket. The other nozzle should be installed
horizontally at a distance of 500 mm from the bottom line of the
lifejacket, and points directly at the lifejacket. These nozzles should have
a spray cone of 30°, each orifice being 1.5 ± 0.1 mm in diameter, and
the total area of the orifice should be 50 ± 5 mmr, the orifice being
evenly spread over the spray nozzle area.
2.10.4.7.2 The air temperature should be 20°C, and water should be
supplied to the sprays at a pressure of 0.3 kPa - 0.4 kPa, a flow of 600
l/h, and a temperature of 18°C to 20°C.
2.10.4.7.3 The sprays should be turned on, and the lifejacket exposed to
the following series of test to access the ability of the jacket to resist
inadvertent inflation:
. .1 5 min with the high spray on the front of the lifejacket;
. .2 5 min with the high spray on the left side of the lifejacket;
.

.3 5 min with the high spray on the back of the lifejacket; and

.

.4 5 min with the high spray on the right side of the lifejacket.

During exposures .1, .2 and .4, the horizontal spray should be applied for
10 periods of 3 s each to the front, left or right sides (but not back) as
with the high spray.
Figure 5 − Test set-up for test of automatic inflation system
2.10.4.7.4 After completing the above test, the lifejacket should be
removed from the
manikin and immersed in water to verify that the auto-inflation system
functions.î
•
Lifejackets, material tests

EP 5
Descriptions and instructions for operation, inspection, maintenance and functional testing
should be provided for all life-saving appliances.

EP 6
All life-saving appliances should be able to withstand environmental exposure of the ship
including sunlight, ozone, seawater (wash, heavy seas), icing, wind, humidity, oil, air
temperature (-30°C to +65°C), water temperature (at least -1°C to +30°C if it is likely to be
immersed in seawater), fungus and marine atmosphere.
•
LSA
•
1.2
1.2 General requirements for life-saving appliances
1.2.1

Paragraph 1.2.2.7 applies to life-saving appliances on all ships.

1.2.2 Unless expressly provided otherwise or unless, in the opinion of
the Administration having regard to the particular voyages on which the
ship is constantly engaged, other requirements are appropriate, all lifesaving appliances prescribed in this part shall:
.1 be constructed with proper workmanship and materials;
.2 not be damaged in stowage throughout the air temperature range 30°C to +65°C and, in the case of personal life-saving appliances, unless
otherwise specified, remain operational throughout the air temperature
range -15°C to +40°C;
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.3 if they are likely to be immersed in seawater during their use,
operate throughout the seawater temperature range -1 °C to +30°C;
.4 where applicable, be rot-proof, corrosion-resistant, and not be
unduly affected by seawater, oil or fungal attack;
.5 where exposed to sunlight, be resistant to deterioration;
6. + .7: FR 12a+12b
.8 if they are to be used in a seaway, be capable of satisfactory
operation in that environment;
.9 be clearly marked with approval information including the
Administration which approved it, and any operational restrictions; and
.10 where applicable, be provided with electrical short circuit protection
to prevent damage or injury.
1.2.3 The Administration shall determine the period of acceptability of
life-saving appliances which are subject to deterioration with age. Such
life-saving appliances shall be marked with a means for determining their
age or the date by which they must be replaced. Permanent marking
with a date of expiry is the preferred method of establishing the period of
acceptability. Batteries not marked with an expiration date may be used
if they are replaced annually, or in the case of a secondary battery
(accumulator), if the condition of the electrolyte can be readily checked.
In the case of pyrotechnic lifesaving appliances, the date of expiry shall
be indelibly marked on the product by the manufacturer.
•
General requirements, temperature range

EP 7
All life-saving appliances should be usable and operational under adverse vessel conditions,
i.e. list and trim.
•
LSA
•
6.1.1.1, .2
6.1 Launching and embarkation appliances
6.1.1 General requirements
6.1.1.1 With the exception of the secondary means of launching for freefall lifeboats, each launching appliance shall be so arranged that the fully
equipped survival craft or rescue boat it serves can be safely launched
against unfavourable conditions of trim of up 10° and list of up to 20°
either way:
.1 when boarded, as required by regulation III/23 or III/33, by its full
complement of persons; and
.2 with not more than the required operating crew on board.

6.1.1.2 Notwithstanding the requirements of paragraph 6.1.1.1, lifeboat
launching appliances for oil tankers, chemical tankers and gas carriers
with a final angle of heel greater than 20° calculated in accordance with
the International Convention for the Prevention of Pollution from Ships,
1973, as modified by the Protocol of 1978 relating thereto and the
recommendations of the Organization*, as applicable, shall be capable of
operating at the final angle of heel on the lower side of the ship taking
into consideration the final damaged waterline of the ship.
•
Launching and embarkation appliances

EP 8
Deployment of life-saving appliances should be possible without depending upon any means
other than gravity or stored power which is independent of the ship's power supplies to
launch the survival craft.
•
LSA
•
6.1.1.3
6.1 Launching and embarkation appliances

6.1.1.3 A launching appliance shall not depend on any means other than
gravity or stored mechanical power which is independent of the ship's
power supplies to launch the survival craft or rescue boat it serves in the
fully loaded and equipped condition and also in the light condition.
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•
Launching and embarkation appliances
EP 9
The number of crew members on board should be sufficient for operating the life-saving
appliance and launching arrangements required for abandonment by the total number of
persons on board. This should include substitutes for key persons and crew members on
board operating survival craft and launching arrangements are assigned and trained
appropriately.
•
III
•
10
Regulation 10
Manning of survival craft and supervision
1

This regulation applies to all ships.

2 There shall be a sufficient number of trained persons on board for
mustering and assisting untrained persons.
3 There shall be a sufficient number of crew members, who may be
deck officers or certificated persons, on board for operating the survival
craft launching arrangements required for abandonment by the total
number persons on board.
4 A deck officer or certificated person shall be placed in charge of each
survival craft to be used. However, the Administration, having due regard
to nature of the voyage, the number of persons on board and the
characteristics of the ship, may permit persons practiced in the handling
and operation of liferafts to be placed in charge of liferafts in lieu of
persons qualified as above. A second-in-command shall also be
nominated in the case lifeboats.
5 The person in charge of the survival craft shall have a list of the
survival craft crew and shall see that the crew under his command are
acquainted with their duties. In lifeboats the second-in-command shall
also have a list of the lifeboat crew.
6 Every motorized survival craft shall have a person assigned who is
capable of operating the engine and carrying out minor adjustments.

•

7 The master shall ensure the equitable distribution of persons referred
in paragraphs 2, 3 and 4 among the ship’s survival craft.
•
Manning of survival craft and supervision

III
•

36
36 Instructions for on-board maintenance
Instructions for on-board maintenance of life-saving appliances shall be easily
understood, illustrated wherever possible, and, as appropriate, shall include the
following for each appliance:
.1 a checklist for use when carrying out the inspections required by regulation
20.7;
.2 maintenance and repair instructions;
.3 schedule of periodic maintenance;
.4 diagram of lubrication points with the recommended lubricants;
.5 list of replaceable parts;
.6 list of sources of spare parts; and
.7 log for records of inspections and maintenance.
•
Instructions for on-board maintenance

FR 2
SSE 4: Provide familiarization with equipment and emergency
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procedures
SSE 6: Training and drills should be sufficient to ensure that all
passengers and crew are familiar with their responsibilities in an
emergency

EP 1
All life-saving appliances and arrangements should be designed and installed to facilitate
training and drills.
EP 2
Training and drills should be routinely conducted to ensure crew are in a state of readiness
and are competent with the operation of life-saving appliances and their assigned emergency
duties.
•
III
•
19.2.1
Regulation 19
Emergency training and drills
2

•

Familiarity with safety installations and practice musters**

2.1 Every crew member with assigned emergency duties shall be
familiar with these duties before the voyage begins.
•
Crew familiarization

III
•

19.3.2
3 Drills
3.2 Every crew member shall participate in at least one abandon ship
drill and one fire drill every month. The drills of the crew shall take place
within 24 h of the ship leaving a port if more than 25% of the crew have
not participated in abandon ship and fire drills on board that particular
ship in the previous month. When a
• Refer to the Guidelines for the development of plans and procedures
for recovery of persons from the water (MSC.1/Circ.1447).

•

ship enters service for the first time, after modification of a major
character or when a new crew is engaged, these drills shall be held
before sailing. The Administration may accept other arrangements that
are at least equivalent for those classes of ships for which this is
impracticable.
•
Drills

III
•

19.4
4 On-board training and instructions
4.1 On-board training in the use of the ship's life-saving appliances,
including survival craft equipment, and in the use of the ship's fire
extinguishing appliances shall be given as soon as possible but not later
than two weeks after a crew member joins the ship. However, if the crew
member is on a regularly scheduled rotating assignment to the ship, such
training shall be given not later than two weeks after the time of first
joining the ship. Instructions in the use of the ship's fire-extinguishing
appliances, life-saving appliances, and in survival at sea shall be given at
the same interval as the drills. Individual instruction may cover different
parts of the ship's life-saving and fire-extinguishing appliances, but all
the ship's life-saving and fire-extinguishing appliances shall be covered
within any period of two months.
4.2 Every crew member shall be given instructions which shall include
but not necessarily be limited to:
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.1 operation and use of the ship's inflatable liferafts;
.2 problems of hypothermia, first-aid treatment for hypothermia and
other appropriate first-aid procedures;
.3 special instructions necessary for use of the ship's life-saving
appliances in severe weather and severe sea conditions;
.4 operation and use of fire-extinguishing appliances; and
.5 risks associated with enclosed spaces and onboard procedures for
safe entry into such spaces which should take into account, as
appropriate, the guidance provided in recommendations developed by
the Organization.
4.3 On-board training in the use of davit-launched liferafts shall take
place at intervals of not more than four months on every ship fitted with
such appliances. Whenever practicable this shall include the inflation and
lowering of a liferaft. This liferaft may be a special liferaft intended for
training purposes only, which is not part of the ship's life-saving
equipment; such a special liferaft shall be conspicuously marked.

•
On-board training and instructions
EP 3
Every crew member should participate in drills. These should be conducted, as far as
practicable, as if there were an actual emergency.
•
III
•
19.3.1
3 Drills

•

3.1 Drills shall, as far as practicable, be conducted as if there were an
actual emergency.
•
Drills

III
•

30
Regulation 30
Drills
2 On passenger ships, an abandon ship drill and fire drill shall take
place weekly. The entire crew need not be involved in every drill, but
each crew member must participate in an abandon ship drill and a fire
drill each month as required in regulation 19.3.2. Passengers shall be
strongly encouraged to attend these drills.
•
Drills, PAX

EP 4
Drills should be planned and conducted in a safe manner.
•
MSC.1/Circ.1578 GUIDELINES ON SAFETY DURING ABANDON SHIP DRILLS
USING LIFEBOATS
EP 5
Drills should be planned in such a way that due consideration is given to regular practice in
the various emergencies that may occur depending on the type of ship and cargo.
•
III
•
19.3.4
3 Drills
3.4

Abandon ship drill

3.4.1 Each abandon ship drill shall include:
.1 summoning of passengers and crew to muster stations with the
alarm required by regulation
6.4.2 followed by drill announcement on the public address or other
communication system and ensuring that they are made aware of the
order to abandon ship;
.2 reporting to stations and preparing for the duties described in the
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muster list;
.3 checking that passengers and crew are suitably dressed;
.4 checking that lifejackets are correctly donned;
.5 lowering of at least one lifeboat after any necessary preparation for
launching;
.6 starting and operating the lifeboat engine;
.7 operation of davits used for launching liferafts;
.8 a mock search and rescue of passengers trapped in their staterooms;
and
.9 instruction in the use of radio life-saving appliances.
3.4.2 Different lifeboats shall, as far as practicable, be lowered in
compliance with the requirements of paragraph 3.4.1.5 at successive
drills.
3.4.3 Except as provided in paragraphs 3.4.4 and 3.4.5, each lifeboat
shall be launched, and manoeuvred in the water by its assigned
operating crew, at least once every three months during an abandon ship
drill.
3.4.4 In the case of a lifeboat arranged for free-fall launching, at least
once every three months during an abandon ship drill the crew shall
board the lifeboat, properly secure themselves in their seats and
commence launch procedures up to but not including the actual release
of the lifeboat (i.e., the release hook shall not be released). The lifeboat
shall then either be free-fall launched with only the required operating
crew on board, or lowered into the water by means of the secondary
means of launching with or without the operating crew on board. In both
cases the lifeboat shall thereafter be manoeuvred in the water by the
operating crew. At intervals of not more than six months, the lifeboat
shall either be launched by free-fall with only the operating crew on
board, or simulated launching shall be carried out in accordance with the
guidelines developed by the Organization*.
3.4.5 The Administration may allow ships operating on short
international voyages not to launch the lifeboats on one side if their
berthing arrangements in port and their trading patterns do not permit
launching
• Refer to Measures to prevent accidents with lifeboats
(MSC.1/Circ.1206).
of lifeboats on that side. However, all such lifeboats shall be lowered at
least once every three months and launched at least annually.
3.4.6 As far as is reasonable and practicable, rescue boats other than
lifeboats which are also rescue boats, shall be launched each month with
their assigned crew aboard and manoeuvred in the water. In all cases
this requirement shall be complied with at least once every three months.
3.4.7 If lifeboat and rescue boat launching drills are carried out with
the ship making headway, such drills shall, because of the dangers
involved, be practised in sheltered waters only and under the supervision
of an officer experienced in such drills *
3.4.8 If a ship is fitted with marine evacuation systems, drills shall
include exercising of the procedures required for the deployment of such
a system up to the point immediately preceding actual deployment of the
system. This aspect of drills should be augmented by regular instruction
using the on-board training aids required by regulation 35.4. Additionally
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every system party member shall, as far as practicable, be further
trained by participation in a full deployment of a similar system into
water, either on board a ship or ashore, at intervals of not longer than
two years, but in no case longer than three years. This training can be
associated with the deployments required by regulation 20.8.2.
3.4.9

•

Emergency lighting for mustering and abandonment shall be tested at
each abandon ship drill.
•
Abandon ship drills

III
•

35.2, 35.3
2 A training manual complying with the requirements of paragraph 3
shall be provided in each crew mess room and recreation room or in each
crew cabin.
3 The training manual, which may comprise several volumes, shall
contain instructions and information, in easily understood terms
illustrated wherever possible, on the life-saving appliances provided in
the ship and on the best methods of survival. Any part of such
information may be provided in the form of audio-visual aids in lieu of
the manual. The following shall be explained in detail:
.1 donning of lifejackets, immersion suits and anti-exposure suits, as
appropriate;
.2
muster at the assigned stations;
.3 boarding, launching, and clearing the survival craft and rescue boats,
including, where applicable, use of marine evacuation systems;
.4 method of launching from within the survival craft;
.5 release from launching appliances;
.6 methods and use of devices for protection in launching areas, where
appropriate;
.7 illumination in launching areas;
.8 use of all survival equipment;
.9 use of all detection equipment;
.10 with the assistance of illustrations, the use of radio life-saving
appliances;
.11 use of drogues;
.12 use of engine and accessories;
.13 recovery of survival craft and rescue boats including stowage and
securing;
.14 hazards of exposure and the need for warm clothing;
.15 best use of the survival craft facilities in order to survive;
.16 methods of retrieval, including the use of helicopter rescue gear
(slings, baskets, stretchers), breeches-buoy and shore life-saving
apparatus and ship’s line-throwing apparatus;
.17 all other functions contained in the muster list and emergency
instructions; and
.18 instructions for emergency repair of the life-saving appliances.

•

•

•
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III

•
Training manual
35.4
4 Every ship fitted with a marine evacuation system shall be provided
with on-board training aids in the use of the system.
•
MES on-board training aids
35.5
5 The training manual shall be written in the working language of the
ship.
•
language of manual
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•

•

19.3.3
3 Drills
3.3 Crew members with enclosed space entry or rescue responsibilities shall
participate in an enclosed space entry and rescue drill to be held on board the
ship at least once every two months.
•
Drills, enclosed space

III
•

19.3.5
3 Drills
3.5

Fire drills

3.5.1 Fire drills should be planned in such a way that due consideration is
given to regular practice in the various emergencies that may occur depending
on the type of ships and the cargo.
3.5.2 Each fire drill shall include:
.1 reporting to stations and preparing for the duties described in the muster
list required by regulation 8;
.2 starting of a fire pump, using at least the two required jets of water to show
that the system is in proper working order;
.3 checking of fireman's outfit and other personal rescue equipment;
.4 checking of relevant communication equipment;
.5 checking the operation of watertight doors, fire doors, fire dampers and
main inlets and outlets of ventilation systems in the drill area; and
.6 checking the necessary arrangements for subsequent abandoning of the
ship.
3.5.3 The equipment used during drills shall immediately be brought back to
its fully operational condition and any faults and defects discovered during the
drills shall be remedied as soon as possible.

•

• Refer to the Guidelines on training for the purpose of launching lifeboats and
rescue boats from ships making headway through the water adopted by the
Organization by resolution A.624(15).
•
Fire drills

III
•

19.3.6
3 Drills
3.6

Enclosed space entry and rescue drills

3.6.1 Enclosed space entry and rescue drills should be planned and conducted
in a safe manner, taking into account, as appropriate, the guidance provided in
the recommendations developed by the Organization*.
3.6.2 Each enclosed space entry and rescue drill shall include:
.1 checking and use of personal protective equipment required for entry;
.2 checking and use of communication equipment and procedures;
.3 checking and use of instruments for measuring the atmosphere in enclosed
spaces;
.4 checking and use of rescue equipment and procedures; and
.5 instructions in first aid and resuscitation techniques.
•
Enclosed space drills

2019-04-09_Part_IV_Rev-0.docx

Page 65

FR 3
SSE 4: Provide information and instructions to all persons on
board depending on their assignment to life-saving equipment
SSE 6: Before proceeding to sea, all crew and passengers should
be provided with information and instructions of the actions to
be taken in an emergency.
EP 1
Safety information and instructions should be presented in a manner that is easily
understood by passengers, in language, illustration and/or demonstration.
•
III
•
8
Regulation 8
Muster list and emergency instructions
1

This regulation applies to all ships.

2 Clear instructions to be followed in the event of an emergency shall
be provided for every person on board. In the case of passenger ships
these instructions shall be drawn up in the language or languages
required by the ship’s flag State and in the English language.
3 Muster lists and emergency instructions complying with the
requirements of regulation 37 shall be exhibited in conspicuous places
throughout the ship including the navigation bridge, engine-room and
crew accommodation spaces.

•

4 Illustrations and instructions in appropriate languages shall be posted
in passenger cabins and be conspicuously displayed at muster stations
and other passenger spaces to inform passengers of:
.1 their muster station;
.2 the essential actions they must take in an emergency; and
.3 the method of donning lifejackets.
•
Muster list and emergency instructions

III
•

37
Regulation 37
Muster list and emergency instructions
1 The muster list shall specify details of the general emergency alarm
and public address system prescribed by section 7.2 of the Code and also
action to be taken by crew and passengers when this alarm is sounded.
The muster list shall also specify how the order to abandon ship will be
given.
2 Each passenger ship shall have procedures in place for locating and
rescuing passengers trapped in their staterooms.
3 The muster list shall show the duties assigned to the different members
of the crew including:
.1 closing of the watertight doors, fire doors, valves, scuppers,
sidescuttles, skylights, portholes and other similar openings in the ship;
.2 equipping of the survival craft and other life-saving appliances;
.3 preparation and launching of survival craft;
.4 general preparations of other life-saving appliances;
.5 muster of passengers;
.6 use of communication equipment;
.7 manning of fire parties assigned to deal with fires; and
.8 special duties assigned in respect to the use of fire-fighting equipment
and installations.
4 The muster list shall specify which officers are assigned to ensure that
life-saving and fire appliances are maintained in good condition and are
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ready for immediate use.
5 The muster list shall specify substitutes for key persons who may
become disabled, taking into account that different emergencies may call
for different actions.
6 The muster list shall show the duties assigned to members of the crew
in relation to passengers in case of emergency. These duties shall include:
.1 warning the passengers;
.2 seeing that they are suitably clad and have donned their lifejackets
correctly;
.3 assembling passengers at muster stations;
.4 keeping order in the passageways and on the stairways and generally
controlling the movements of the passengers; and
.5 ensuring that a supply of blankets is taken to the survival craft.
7 The muster list shall be prepared before the ship proceeds to sea. After
the muster list has been prepared, if any change takes place in the crew
which necessitates an alteration in the muster list, the master shall either
revise the list or prepare a new list.
8 The format of the muster list used on passenger ships shall be
approved.
•
Muster list and emergency instructions

EP 2
Information should be distributed and displayed in appropriate conspicuous places accessible
under all conditions, e.g. emergency lighting.
•
III
•
9
Regulation 9
Operating instructions
1

This regulation applies to all ships.

2 Posters or signs shall be provided on or in the vicinity of survival
craft and their launching controls and shall:
.1 illustrate the purpose of controls and the procedures for operating
the appliance and give relevant instructions or warnings;
.2

be easily seen under emergency lighting conditions; and

.3 use symbols in accordance with the recommendations of the
Organization.[*][1]
•
Operating Instructions (in the vincinity of survival crafts)
•
A.760(18) as amended

EP 3
All ships should clearly indicate and highlight the stowage location of all life-saving
appliances, display directions to places designated for assembling all persons in the event of
an emergency, display assignment to life-saving appliances and display how to operate lifesaving appliances.
•
III
•
20.10
Regulation 20
Operational readiness, maintenance and inspections
1 This regulation applies to all ships. The requirements of paragraphs
3.2, 3.3 and 6.2 shall be complied with, as far as is practicable, on ships
constructed before 1 July 1986.
10

Marking of stowage locations

Containers, brackets, racks, and other similar stowage locations for
lifesaving equipment shall be marked with symbols in accordance with
the recommendations of the Organization, indicating the devices stowed
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in that location for that purpose. If more than one device is stowed in
that location, the number of devices shall also be indicated.
•
Marking of stowage location

EP 4
The number and type of life-saving appliances should be marked at each stowage location.
•
III
•
20.10
Regulation 20
Operational readiness, maintenance and inspections
10

•

Marking of stowage locations

Containers, brackets, racks, and other similar stowage locations for
lifesaving equipment shall be marked with symbols in accordance with
the recommendations of the Organization, indicating the devices stowed
in that location for that purpose. If more than one device is stowed in
that location, the number of devices shall also be indicated.
•
Marking of stowage locations

III
•

19.2.2 + .3
Regulation 19
Emergency training and drills
2

Familiarity with safety installations and practice musters

2.2 On a ship engaged on a voyage where passengers are scheduled to be on
board for more than 24 h, musters of newly-embarked passengers shall take
place prior to or immediately upon departure. Passengers shall be instructed in
the use of the lifejackets and the action to take in an emergency.
2.3 Whenever new passengers embark, a passenger safety briefing shall be
given immediately before departure, or immediately after departure. The briefing
shall include the instructions required by regulations 8.2 and 8.4, and shall be
made by means of an announcement, in one or more languages likely to be
understood by the passengers. The announcement shall be made on the ship's
public address system, or by other equivalent means likely to be heard at least
by the passengers who have not yet heard it during the voyage. The briefing
may be included in the muster required by paragraph 2.2.
Information cards or posters or video programmes displayed on ships video
displays may be used to supplement the briefing, but may not be used to replace
the announcement.
•
Passenger Mustering

FR 4
SSE 4: Ensure readily available information is provided to
personnel to enable effective management of an emergency
SSE 6: All ships should have an effective emergency
management system. A copy of the emergency management
system should be readily available to crew.
EP 1
The emergency management system should clearly identify roles and responsibilities during
an emergency.
•
III
•
10.5
Regulation 10
Manning of survival craft and supervision
1
2
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mustering and assisting untrained persons.
3 There shall be a sufficient number of crew members, who may be
deck officers or certificated persons, on board for operating the survival
craft launching arrangements required for abandonment by the total
number persons on board.
4 A deck officer or certificated person shall be placed in charge of each
survival craft to be used. However, the Administration, having due regard
to nature of the voyage, the number of persons on board and the
characteristics of the ship, may permit persons practiced in the handling
and operation of liferafts to be placed in charge of liferafts in lieu of
persons qualified as above. A second-in-command shall also be
nominated in the case lifeboats.
5 The person in charge of the survival craft shall have a list of the
survival craft crew and shall see that the crew under his command are
acquainted with their duties. In lifeboats the second-in-command shall
also have a list of the lifeboat crew.
6 Every motorized survival craft shall have a person assigned who is
capable of operating the engine and carrying out minor adjustments.
7 The master shall ensure the equitable distribution of persons referred
in paragraphs 2, 3 and 4 among the ship’s survival craft.
•
Manning of survival craft and supervision

EP 2
Assembly locations, muster stations and escape routes should be identified on all ships.
•
III
•
8
Regulation 8
Muster list and emergency instructions
1

This regulation applies to all ships.

2 Clear instructions to be followed in the event of an emergency shall
be provided for every person on board. In the case of passenger ships
these instructions shall be drawn up in the language or languages
required by the ship’s flag State and in the English language.
3 Muster lists and emergency instructions complying with the
requirements of regulation 37 shall be exhibited in conspicuous places
throughout the ship including the navigation bridge, engine-room and
crew accommodation spaces.
4 Illustrations and instructions in appropriate languages shall be posted
in passenger cabins and be conspicuously displayed at muster stations
and other passenger spaces to inform passengers of:
.1 their muster station;
.2 the essential actions they must take in an emergency; and
.3 the method of donning lifejackets.
•
Muster list and emergency instructions

EP 3
All passenger ships should establish a decision support system.
•
III
•
29
Regulation 29
Decision support system for masters of passenger ships

1 This regulation applies to all passenger ships. Passenger ships
constructed before 1 July 1997 shall comply with the requirements of this
regulation not later than the date of the first periodical survey after 1
July 1999.
2 In all passenger ships, a decision support system for emergency
management shall be provided on the navigation bridge.
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3 The system shall, as a minimum, consist of a printed emergency plan
or plans.§ All foreseeable emergency situations shall be identified in the
emergency plan or plans, including, but not limited to, the following main
groups of emergencies:
.1 fire;
.2 damage to ship;
.3 pollution;
.4 unlawful acts threatening the safety of the ship and the security of
its passengers and crew;
.5 personnel accidents;
.6 cargo-related accidents; and
.7 emergency assistance to other ships.
4 The emergency procedures established in the emergency plan or
plans shall provide decision support to masters for handling any
combination of emergency situations.
5 The emergency plan or plans shall have a uniform structure and be
easy to use. Where applicable, the actual loading condition as calculated
for the passenger ship’s voyage stability shall be used for damage control
purposes.
6 In addition to the printed emergency plan or plans, the
Administration may also accept the use of a computer-based decision
support system on the navigation bridge which provides all the
information contained in the emergency plan or plans, procedures,
checklists, etc., which is able to present a list of recommended actions to
be carried out in foreseeable emergencies.
•
Decision support system for masters of passenger ships, PAX

EP 4
The emergency management system should include the consideration of physical
characteristics and capabilities of embarked persons.
•
III
•
27.2
Regulation 27
Information on passengers

2 Details of persons who have declared a need for special care or
assistance in emergency situations shall be recorded and communicated
to the master prior to departure.
4 The information required by paragraphs 1, 2 and 3 shall be kept
ashore and made readily available to search and rescue services when
needed.
•
person with special needs, PAX

EP 5
All ships should have the means to account for all persons on board.
•
III
•
27
Regulation 27
Information on passengers

1 All persons on board all passenger ships shall be counted prior to
departure.
2 Details of persons who have declared a need for special care or
assistance in emergency situations shall be recorded and communicated
to the master prior to departure.
3 In addition, not later than 1 January 1999, the names and gender of
all persons on board, distinguishing between adults, children and infants
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shall be recorded for search and rescue purposes.
4 The information required by paragraphs 1, 2 and 3 shall be kept
ashore and made readily available to search and rescue services when
needed.
5 Administrations may exempt passenger ships from the requirements
of paragraph 3, if the scheduled voyages of such ships render it
impracticable for them to prepare such records.
•
Information on passengers, PAX

EP 6
The emergency management system should have a uniform structure, be easy to use and be
provided on board in an appropriate conspicuous location.
•
III
•
29.5
Regulation 29
Decision support system for masters of passenger ships

•

5 The emergency plan or plans shall have a uniform structure and be
easy to use. Where applicable, the actual loading condition as calculated
for the passenger ship’s voyage stability shall be used for damage control
purposes.
•
plans uniform and easy to use, PAX

III
•

37
Regulation 37
Muster list and emergency instructions*
1 The muster list shall specify details of the general emergency alarm and public
address system prescribed by section 7.2 of the Code and also action to be taken
by crew and passengers when this alarm is sounded. The muster list shall also
specify how the order to abandon ship will be given.
2 Each passenger ship shall have procedures in place for locating and rescuing
passengers trapped in their staterooms.
3 The muster list shall show the duties assigned to the different members of the
crew including:
.1 closing of the watertight doors, fire doors, valves, scuppers, sidescuttles,
skylights, portholes and other similar openings in the ship;
.2 equipping of the survival craft and other life-saving appliances;
.3 preparation and launching of survival craft;
.4 general preparations of other life-saving appliances;
.5 muster of passengers;
.6 use of communication equipment;
.7 manning of fire parties assigned to deal with fires; and
.8 special duties assigned in respect to the use of fire-fighting equipment and
installations.
4 The muster list shall specify which officers are assigned to ensure that lifesaving and fire appliances are maintained in good condition and are ready for
immediate use.
5 The muster list shall specify substitutes for key persons who may become
disabled, taking into account that different emergencies may call for different
actions.
6 The muster list shall show the duties assigned to members of the crew in
relation to passengers in case of emergency. These duties shall include:
.1 warning the passengers;
.2 seeing that they are suitably clad and have donned their lifejackets correctly;
.3 assembling passengers at muster stations;
.4 keeping order in the passageways and on the stairways and generally
controlling the movements of the passengers; and
.5 ensuring that a supply of blankets is taken to the survival craft.
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•

7 The muster list shall be prepared before the ship proceeds to sea. After the
muster list has been prepared, if any change takes place in the crew which
necessitates an alteration in the muster list, the master shall either revise the list
or prepare a new list.
8 The format of the muster list used on passenger ships shall be approved.
•
Muster list and emergency instructions

III
•

9
Regulation 9
Operating instructions
1

•

This regulation applies to all ships.

2 Posters or signs shall be provided on or in the vicinity of survival craft and
their launching controls and shall:
.1 illustrate the purpose of controls and the procedures for operating the
appliance and give relevant instructions or warnings;
.2 be easily seen under emergency lighting conditions; and
.3 use symbols in accordance with the recommendations of the Organization.
•
Operating Instructions (in the vincinity of survival crafts)
•
A.760(18) as amended

III
•

17-1
Regulation 17-1
Recovery of persons from the water
1 All ships shall have ship-specific plans and procedures for recovery of
persons from the water, taking into account the guidelines developed by the
Organization.* The plans and procedures shall identify the equipment intended to
be used for recovery purposes and measures to be taken to minimize the risk to
shipboard personnel involved in recovery operations. Ships constructed before 1
July 2014 shall comply with this requirement by the first periodical or renewal
safety equipment survey of the ship to be carried out after 1 July 2014,
whichever comes first.
2 Ro-ro passenger ships which comply with regulation 26.4 shall be deemed to
comply with this regulation.
•
Recovery of persons from the water

FR 5
SSE 4: Provide means of external communications suitable to
alert and guide ships and aircraft
SSE 6: All ships should be provided with means of external
communications with shore, ships and aircraft.
EP 1
All ships should have the means to indicate their position visually in an emergency, which
makes it possible to detect and locate the ship from an altitude of at least 3,000 m at a
range of at least 10 miles under clear daytime and night-time conditions for a period of at
least 40 s.
•
III
•
6.3
3 Distress flares
Not less than 12 rocket parachute flares, complying with the
requirements of section 3.1 of the Code, shall be carried and be stowed
on or near the navigation bridge.
•
Distress flares
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EP 2
All ships should be provided with means for two-way on-scene communication between
survival craft, between survival craft and ship, and between survival craft and rescue craft.
•
III
•
6.2.1
2.1 Two-way VHF radiotelephone apparatus*
2.1.1 At least 3 two-way VHF radiotelephone apparatus shall be
provided on every passenger ship and on every cargo ship of 500 gross
tonnage and upwards. At least 2 two-way VHF radiotelephone apparatus
shall be provided on every cargo ship of 300 gross tonnage and upwards
but less than 500 gross tonnage. Such apparatus shall conform to
performance standards not inferior to those adopted by the
Organization.[][1] If a fixed two-way VHF radiotelephone apparatus is
fitted in a survival craft it shall conform to performance standards not
inferior to those adopted by the Organization.
•
Two-way VHF radiotelephone apparatus
•
A.809(19) as amended; Res. MSC.149(77)

EP 3
All ships should carry search and rescue locating devices that are designed to automatically
activate and operate continuously and can be rapidly placed into any survival craft from their
place of storage on the ship
•
III
•
6.2.2
6.2.2 Search and rescue locating devices
At least one search and rescue locating device shall be carried on each
side of every passenger ship and of every cargo ship of 500 gross
tonnage and upwards. At least one search and rescue locating device
shall be carried on every cargo ship of 300 gross tonnage and upwards
but less than 500 gross tonnage. Such search and rescue locating
devices shall conform to the applicable performance standards not
inferior to those adopted by the Organization†. The search and rescue
locating devices‡ shall be stowed in such location that they can be
rapidly placed in any survival craft other than the liferaft or liferafts
required by regulation 31.1.4. Alternatively one search and rescue
locating device shall be stowed in each survival craft other than those
required by regulation 31.1.4. On ships carrying at least two search and
rescue locating devices and equipped with free-fall lifeboats one of the
search and rescue locating devices shall be stowed in a free-fall lifeboat
and the other located in the immediate vicinity of the navigation bridge
so that it can be utilized on board and ready for transfer to any of the
other survival craft.
•
Search and rescue locating devices

FR 6
SSE 4: Provide means for internal communication during the
emergency
SSE 6: All ships should be able to internally communicate
emergency messages and instructions to all crew and
passengers. [combines old 6 and 7]
EP 1
Emergency alerts, messages and instructions to all crew and passengers should be received
regardless of an individual's location on the ship.
•
III
•
6.4
4 On-board communications and alarm systems
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4.1 An emergency means comprised of either fixed or portable
equipment or both shall be provided for two-way communications
between emergency control stations, muster and embarkation stations
and strategic positions on board.
4.2 A general emergency alarm system complying with the
requirements of paragraph 7.2.1 of the Code shall be provided and shall
be used for summoning passengers and crew to muster stations and to
initiate the actions included in the muster list. The system shall be
supplemented by either a public address system complying with the
requirements of paragraph 7.2.2 of the Code or other suitable means of
communication. Entertainment sound systems shall automatically be
turned off when the general emergency alarm system is activated.
4.3 The general emergency alarm system shall be audible throughout
all the accommodation and normal crew working spaces. On passenger
ships, the system shall also be audible on all open decks.

•

4.4 On ships fitted with a marine evacuation system communication
between the embarkation station and the platform or the survival craft
shall be ensured.
•
On-board communications and alarm systems
•
MSC.1/Circ.1418

LSA
•

7.2
7.2
7.2.1

General alarm and public address system
General emergency alarm system

7.2.1.1 The general emergency alarm system shall be capable of
sounding the general emergency alarm signal consisting of seven or
more short blasts followed by one long blast on the ship's whistle or siren
and additionally on an electrically operated bell or klaxon or other
equivalent warning system, which shall be powered from the ship's main
supply and the emergency source of electrical power required by
regulation II-1/42 or H-l/43, as appropriate. The system shall be capable
of operation from the navigation bridge and, except for the ship's whistle,
also from other strategic points. The alarm shall continue to function
after it has been triggered until it is manually turned off or is temporarily
interrupted by a message on the public address system.
7.2.1.2 The minimum sound pressure levels for the emergency alarm
tone in interior and exterior spaces shall be 80 dB (A) and at least 10 dB
(A) above ambient noise levels existing during normal equipment
operation with the ship underway in moderate weather. transducer shall
be installed, e.g. a buzzer or similar.
7.2.1.3 The sound pressure levels at the sleeping position in cabins
and in cabin bathrooms shall be at least 75 dB (A) and at least 10 dB (A)
above ambient noise levels.
7.2.2 Public address system
7.2.2.1 The public address system shall be a loudspeaker installation
enabling the broadcast of messages into all spaces where crew members
or passengers, or both, are normally present, and to muster stations. It
shall allow for the broadcast of messages from the navigation bridge and
such other places on board the ship as the Administration deems
necessary. It shall be installed with regard to acoustically marginal
conditions and not require any action from the addressee. It shall be
protected against unauthorized use.
7.2.2.2 With the ship underway in normal conditions, the minimum
sound pressure levels for broadcasting emergency announcements shall
be:
.1 in interior spaces 75 dB (A) and at least 20 dB (A) above the speech
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•

interference level; and
.2 in exterior spaces 80 dB (A) and at least 15 dB (A) above the
speech interference level.
•
General alarm and public address system

III
•

6.5
5 Public address systems on passenger ships
5.1 In addition to the requirements of regulation II-2/40.5[][1] or
regulation II-2/41-2, as appropriate, and of paragraph 4.2, all passenger
ships shall be fitted with a public address system. With respect to
passenger ships constructed before 1 July 1997 the requirements of
paragraphs 5.2 and 5.4, subject to the provisions of paragraph 5.5, shall
apply not later than the date of the first periodical survey after 1 July
1997.
5.2 The public address system shall be clearly audible above the
ambient noise in all spaces, prescribed by paragraph 7.2.2.1 of the Code,
and shall be provided with an override function controlled from one
location on the navigation bridge and such other places on board as the
Administration deems necessary, so that all emergency messages will be
broadcast if any loudspeaker in the spaces concerned has been switched
off, its volume has been turned down or the public address system is
used for other purposes.
5.3 On passenger ships constructed on or after 1 July 1997:
.1 the public address system shall have at least two loops which shall
be sufficiently separated throughout their length and have two separate
and independent amplifiers; and
.2 the public address system and its performance standards shall be
approved by the Administration having regard to the recommendations
adopted by the Organization.[†][2]
5.4 The public address system shall be connected to the emergency
source of electrical power required by regulation II-1/42.2.2.
5.5 Ships constructed before 1 July 1997 which are already fitted with
the public address system approved by the Administration which
complies substantially with those required by sections 5.2 and 5.4 and
paragraph 7.2.2.1 of the Code are not required to change their system.
•
Public address system on passenger ships
•
MSC/Circ.808

EP 2
Emergency alerts, messages and instructions should be communicated in appropriate
languages expected to be understood by all those on board.
•
III
•
8.2, 8.3
Regulation 8
Muster list and emergency instructions

2 Clear instructions to be followed in the event of an emergency shall
be provided for every person on board. In the case of passenger ships
these instructions shall be drawn up in the language or languages
required by the ship’s flag State and in the English language.
4 Illustrations and instructions in appropriate languages shall be posted
in passenger cabins and be conspicuously displayed at muster stations
and other passenger spaces to inform passengers of:
.1 their muster station;
.2 the essential actions they must take in an emergency; and
.3 the method of donning lifejackets.
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•
Muster list and emergency instructions, language
EP 3
Two-way communications should be possible between emergency control stations, places
designated for assembling and/or embarkation to survival craft and strategic positions on
board.

FR 7
SSE 4 (FR 8): Provide means for safe abandonment for all
embarking persons
SSE 6: All ships should provide means for a safe abandonment
for all persons.
EP 1
Means should be available to embark survival craft from both the embarkation deck and the
waterline in the lightest seagoing condition and under adverse conditions of list and trim.
•
III
•
23
Regulation 23
Survival craft and rescue boat embarkation arrangements
1 On passenger ships, survival craft embarkation arrangements shall
be designed for:
.1 all lifeboats to be boarded and launched either directly from the
stowed position or from an embarkation deck but not both; and
.2 davit-launched liferafts to be boarded and launched from a position
immediately adjacent to the stowed position or from a position to which,
in compliance with the requirements of regulation 13.5, the liferaft is
transferred prior to launching.

•

2 Rescue boat arrangements shall be such that the rescue boat can be
boarded and launched directly from the stowed position with the number
of persons assigned to crew the rescue boat on board. Notwithstanding
the requirements of paragraph 1.1, if the rescue boat is also a lifeboat
and the other lifeboats are boarded and launched from an embarkation
deck, the arrangements shall be such that the rescue boat can also be
boarded and launched from the embarkation deck.
•
Survival craft and rescue boat embarkation arrangements, PAX

LSA
•

6.1.6
6.1.6

Embarkation ladders

6.1.6.1 Handholds shall be provided to ensure a safe passage from the
deck to the head of the ladder and vice versa.
6.1.6.2 The steps of the ladder shall be:
.1 made of hardwood, free from knots or other irregularities, smoothly
machined and free from sharp edges and splinters, or of suitable material
of equivalent properties;
.2 provided with an efficient nonslip surface either by longitudinal
grooving or by the application of an approved nonslip coating;
.3 not less than 480 mm long, 115 mm wide and 25 mm in depth,
excluding any nonslip surface or coating; and
.4 equally spaced not less than 300 mm or more than 380 mm apart
and secured in such a manner that they will remain horizontal.
6.1.6.3 The side ropes of the ladder shall consist of two uncovered
manila ropes not less than 65 mm in circumference on each side. Each
rope shall be continuous with no joints below the top step. Other
materials may be used provided the dimensions, breaking strain,
weathering, stretching and gripping properties are at least equivalent to
those of manila rope. All rope ends shall be secured to prevent
unravelling.
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•

•

LSA
•

•

6.1.1.1, .2
6.1 Launching and embarkation appliances
6.1.1 General requirements
6.1.1.1 With the exception of the secondary means of launching for freefall lifeboats, each launching appliance shall be so arranged that the fully
equipped survival craft or rescue boat it serves can be safely launched
against unfavourable conditions of trim of up 10° and list of up to 20°
either way:
.1 when boarded, as required by regulation III/23 or III/33, by its full
complement of persons; and
.2 with not more than the required operating crew on board.
6.1.1.2 Notwithstanding the requirements of paragraph 6.1.1.1, lifeboat
launching appliances for oil tankers, chemical tankers and gas carriers
with a final angle of heel greater than 20° calculated in accordance with
the International Convention for the Prevention of Pollution from Ships,
1973, as modified by the Protocol of 1978 relating thereto and the
recommendations of the Organization*, as applicable, shall be capable of
operating at the final angle of heel on the lower side of the ship taking
into consideration the final damaged waterline of the ship.
•
Launching and embarkation appliances

III
•

•

Embarkation ladders

11.7
Regulation 11
Survival craft muster and embarkation arrangements
7 An embarkation ladder complying with the requirements of
paragraph 6.1.6 of the Code extending, in a single length, from the deck
to the waterline in the lightest seagoing condition under all conditions of
trim of up to 10° and a list of up to 20° either way shall be provided at
each embarkation station or at every two adjacent embarkation stations
for survival craft launched down the side of the ship. However, the
Administration may permit such ladders to be replaced by approved
devices to afford access to the survival craft when waterborne, provided
that there shall be at least one embarkation ladder on each side of the
ship. Other means of embarkation enabling descent to the water in a
controlled manner may be permitted for the liferafts required by
regulation 31.1.4.
•
Survival craft muster and embarkation arrangements
•
A.760(18) as amended; A752(18); IACS UI SC213

III
•

16
Regulation 16
Survival craft launching and recovery arrangements
1 Unless expressly provided otherwise, launching and embarkation
appliances complying with the requirements of section 6.1 of the Code
shall be provided for all survival craft except those which are:
.1 boarded from a position on deck less than 4.5 m above the waterline
in the lightest seagoing condition and which have a mass of not more
than 185 kg; or
.2 boarded from a position on deck less than 4.5 m above the waterline
in the lightest seagoing condition and which are stowed for launching
directly from the stowed position under unfavourable conditions of trim
of up to 10° and list of up to 20° either way; or
.3 carried in excess of the survival craft for 200% of the total number
of persons on board the ship and which have a mass of not more than
185 kg; or
.4 carried in excess of the survival craft for 200% of the total number
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of persons on board the ship, are stowed for launching directly from the
stowed position under unfavourable conditions of trim of up to 10° and
list of up to 20° either way; or
.5 provided for use in conjunction with a marine evacuation system,
complying with the requirements of section 6.2 of the Code and stowed
for launching directly from the stowed position under unfavourable
conditions of trim of up to 10° and list of up to 20° either way.
2 Each lifeboat shall be provided with an appliance which is capable of
launching and recovering the lifeboat. In addition there shall be provision
for hanging-off the lifeboat to free the release gear for maintenance.
3 Launching and recovery arrangements shall be such that the
appliance operator on the ship is able to observe the survival craft at all
times during launching and for lifeboats during recovery.
4 Only one type of release mechanism shall be used for similar survival
craft carried on board the ship.
5 Preparation and handling of survival craft at any one launching
station shall not interfere with the prompt preparation and handling of
any other survival craft or rescue boat at any other station.
6 Falls, where used, shall be long enough for the survival craft to reach
the water with the ship in its lightest seagoing condition, under
unfavourable conditions of trim of up to 10° and list of up to 20° either
way.
7 During preparation and launching, the survival craft, its launching
appliance, and the area of water into which it is to be launched shall be
adequately illuminated by lighting supplied from the emergency source of
electrical power required by regulation II-1/42 or II-1/43, as appropriate.
8 Means shall be available to prevent any discharge of water onto
survival craft during abandonment.
9 If there is a danger of the survival craft being damaged by the ship’s
stabilizer wings, means shall be available, powered by an emergency
source of energy, to bring the stabilizer wings inboard; indicators
operated by an emergency source of energy shall be available on the
navigating bridge to show the position of the stabilizer wings.
10 If partially enclosed lifeboats complying with the requirements of
section 4.5 of the Code are carried, a davit span shall be provided, fitted
with not less than two lifelines of sufficient length to reach the water with
the ship in its lightest seagoing condition, under unfavourable conditions
of trim of up to 10° and list of up 20° either way.
•
Survival craft launching and recovery arrangements

EP 2
Means of evacuation should be distributed on the ship considering access of persons and
areas where persons may become isolated.
•
III
•
21.1
1 Survival craft

1.1 Passenger ships engaged on international voyages which are not
short international voyages shall carry:
.1 partially or totally enclosed lifeboats complying with the
requirements of section 4.5 or 4.6 of the Code on each side of such
aggregate capacity as will accommodate not less than 50% of the total
number of persons on board. The Administration may permit the
substitution of lifeboats by liferafts of equivalent total capacity provided
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that there shall never be less than sufficient lifeboats on each side of the
ship to accommodate 37.5% of the total number of persons on board.
The inflatable or rigid liferafts shall comply with the requirements of
section 4.2 or 4.3 of the Code and shall be served by launching
appliances equally distributed on each side of the ship; and
.2 in addition, inflatable or rigid liferafts complying with the
requirements of section 4.2 or 4.3 of the Code of such aggregate
capacity as will accommodate at least 25% of the total number of
persons on board. These liferafts shall be served by at least one
launching appliance on each side which may be those provided in
compliance with the requirements of paragraph 1.1.1 or equivalent
approved appliances capable of being used on both sides. However,
stowage of these liferafts need not comply with the requirements of
regulation 13.5.
1.2
Passenger ships engaged on short international voyages shall carry:
.1 partially or totally enclosed lifeboats complying with the
requirements of section 4.5 or 4.6 of the Code of such aggregate
capacity as will accommodate at least 30% of the total number of
persons on board. The lifeboats shall, as far as practicable, be equally
distributed on each side of the ship. In addition inflatable or rigid liferafts
complying with the requirements of section 4.2 or 4.3 of the Code shall
be carried of such aggregate capacity that, together with the lifeboat
capacity, the survival craft will accommodate the total number of persons
on board. The liferafts shall be served by launching appliances equally
distributed on each side of the ship; and
.2 in addition, inflatable or rigid liferafts complying with the
requirements of section 4.2 or 4.3 of the Code of such aggregate
capacity as will accommodate at least 25% of the total number of
persons on board. These liferafts shall be served by at least one
launching appliance on each side which may be those provided in
compliance with the requirements of paragraph 1.2.1 or equivalent
approvedappliances capable of being used on both sides. However,
stowage of these liferafts need not comply with the requirements of
regulation 13.5.
1.3 All survival craft required to provide for abandonment by the total
number of persons on board shall be capable of being launched with their
full complement of persons and equipment within a period of 30 min
from the time the abandon ship signal is given after all persons have
been assembled, with lifejackets donned.
1.4 In lieu of meeting the requirements of paragraph 1.1, 1.2 or 1.3,
passenger ships of less than 500 gross tonnage where the total number
of persons on board is less than 200, may comply with the following:
.1 they shall carry on each side of the ship, inflatable or rigid liferafts
complying with the requirements of section 4.2 or 4.3 of the Code and of
such aggregate capacity as will accommodate the total number of
persons on board;
.2 unless the liferafts required by paragraph 1.5.1 are stowed in a
position providing for easy side- to-side transfer at a single open deck
level, additional liferafts shall be provided so that the total capacity
available on each side will accommodate 150% of the total number of
persons on board;
.3 if the rescue boat required by paragraph 2.2 is also a partially or
totally enclosed lifeboat complying with the requirements of section 4.5
or 4.6 of the Code, it may be included in the aggregate capacity required
by paragraph 1.5.1, provided that the total capacity available on either
side of the ship is at least 150% of the total number of persons on board;
and
.4 in the event of any one survival craft being lost or rendered
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unserviceable, there shall be sufficient survival craft available for use on
each side, including those which are stowed in a position providing for
easy side-to-side transfer at a single open deck level, to accommodate
the total number of persons on board.
1.5 A marine evacuation system or systems complying with section 6.2
of the Code may be substituted for the equivalent capacity of liferafts
and launching appliances required by paragraph 1.1.1 or 1.2.1.
•
Survival Craft, PAX

EP 3
Each davit-launched, self-propelled survival craft boarded from the embarkation deck should
be capable of being launched from two positions by one crew member: from a position in the
survival craft and from a position on deck.
•
LSA
•
6.1.2.2
6.1.2 Launching appliances using falls and a winch
6.1.2.1 Every launching appliance using falls and a winch, except for
secondary launching appliances for free- fall lifeboats, shall comply with
the requirements of paragraph 6.1.1 and in addition shall comply with
the requirements of this paragraph:
6.1.2.2 The launching mechanism shall be so arranged that it may be
actuated by one person from a position on the ship's deck and, except
for secondary launching appliances for free-fall lifeboats, from a position
within the survival craft or rescue boat. When launched by a person on
the deck, the survival craft or rescue boat shall be visible to that person.
•
Launching and embarkation appliances
EP 4
All survival and rescue craft should be stowed as near the water surface as is safe and
practicable.
•
III
•
13.1.2
Regulation 13
Stowage of survival craft
1

Each survival craft shall be stowed:

.2 as near the water surface as is safe and practicable and, in the case
of a survival craft other than a liferaft intended for throw over board
launching, in such a position that the survival craft in the embarkation
position is not less than 2 m above the waterline with the ship in the fully
loaded condition under unfavourable conditions of trim of up to 10° and
listed up to 20° either way, or to the angle at which the ship’s weather
deck edge becomes submerged, whichever is less;
• This relates to the chapter II-2 in force before 1 July 2002. The
equivalent in the amended chapter II-2 is 13.3.2.5.1.
† Refer to the Symbols related to life-saving appliances and
arrangements adopted by the Organization by resolution
A.760(18), as amended by resolution MSC.82(70), and to the
Guidelines for the evaluation, testing and application of low-location
lighting on passenger ships adopted by the Organization by resolution
A.752(18).

•

•

III
•

Stowage of survival craft

24
Regulation 24
Stowage of survival craft
The stowage height of a survival craft on a passenger ship shall take into
account the requirements of regulation 13.1.2, the escape provisions of
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regulation II-2/28,* the size of the ship, and the weather conditions
likely to be encountered in its intended area of operation. For a davitlaunched survival craft, the height of the davit head with the survival
craft in embarkation position, shall, as far as practicable, not exceed 15
m to the waterline when the ship is in its lightest seagoing condition.
•
Stowage of survival craft, PAX

EP 5
All ships should provide for safe unobstructed launching of each survival craft, for example,
by avoiding interference with fixed structures, fixtures, fittings, equipment and other lifesaving appliances.
•
III
•
12
Regulation 12
Launching stations

•

Launching stations shall be in such positions as to ensure safe launching
having particular regard to clearance from the propeller and steeply
overhanging portions of the hull and so that, as far as possible, survival
craft, except survival craft specially designed for free-fall launching, can
be launched down the straight side of the ship. If positioned forward,
they shall be located abaft the collision bulkhead in a sheltered position
and, in this respect, the Administration shall give special consideration to
the strength of the launching appliance.
•
Launching stations (Location)

III
•

15
Regulation 15
Stowage of marine evacuation systems
1 The ship’s side shall not have any openings between the embarkation
station of the marine evacuation system and the waterline in the lightest
seagoing condition and means shall be provided to protect the system
from any projections.
2 Marine evacuation systems shall be in such positions as to ensure
safe launching having particular regard to clearance from the propeller
and steeply overhanging positions of the hull and so that, as far as
practicable, the system can be launched down the straight side of the
ship.
3 Each marine evacuation system shall be stowed so that neither the
passage nor platform nor its stowage or operational arrangements will
interfere with the operation of any other life-saving appliance at any
other launching station.

•

4 Where appropriate, the ship shall be so arranged that the marine
evacuation systems in their stowed positions are protected from damage
by heavy seas.
•
Stowage of marine evacuation systems
•
MSC.1/Circ.1397

III
•

13.1.1
Regulation 13
Stowage of survival craft
1

Each survival craft shall be stowed:

.1 so that neither the survival craft nor its stowage arrangements will
interfere with the operation of any other survival craft or rescue boat at
any other launching station;
•
Stowage of survival craft
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•

III
•

13.1.5
Regulation 13
Stowage of survival craft
1

•

Each survival craft shall be stowed:

.5 as far as practicable, in a secure and sheltered position and
protected from damage by fire and explosion. In particular, survival craft
on tankers, other than the liferafts required by regulation 31.1.4, shall
not be stowed on or above a cargo tank, slop tank, or other tank
containing explosive or hazardous cargoes.
•
Stowage of survival craft

III
•

13.2
Regulation 13
Stowage of survival craft
2 Lifeboats for lowering down the ship’s side shall be stowed as far
forward of the propeller as practicable. On cargo ships of 80 m in length
and upwards but less than 120 m in length, each lifeboat shall be so
stowed that the after end of the lifeboat is not less than the length of the
lifeboat forward of the propeller. On cargo ships of 120 m in length and
upwards and passenger ships of 80 m in length and upwards,
each
lifeboat shall be so stowed that the after end of the lifeboat is not less
than 1.5 times the length of
the lifeboat forward of the propeller.
Where appropriate, the ship shall be so arranged that lifeboats, in their
stowed positions, are protected from damage by heavy seas.
•
Stowage of survival craft

EP 6
Embarkation platforms should provide for protection from the seaway and the effects of
hazardous cargo, if carried.
•
III
•
15
Regulation 15
Stowage of marine evacuation systems

1 The ship’s side shall not have any openings between the embarkation
station of the marine evacuation system and the waterline in the lightest
seagoing condition and means shall be provided to protect the system
from any projections.
2 Marine evacuation systems shall be in such positions as to ensure
safe launching having particular regard to clearance from the propeller
and steeply overhanging positions of the hull and so that, as far as
practicable, the system can be launched down the straight side of the
ship.
3 Each marine evacuation system shall be stowed so that neither the
passage nor platform nor its stowage or operational arrangements will
interfere with the operation of any other life-saving appliance at any
other launching station.

•

4 Where appropriate, the ship shall be so arranged that the marine
evacuation systems in their stowed positions are protected from damage
by heavy seas.
•
Stowage of marine evacuation systems
•
MSC.1/Circ.1397

LSA
•
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6.2.1

Construction of the marine evacuation systems

6.2.1.1 The passage of the marine evacuation system shall provide for
safe descent of persons of various ages, sizes and physical capabilities
wearing approved lifejackets from the embarkation station to the floating
platform or survival craft.
6.2.1.2 Strength and construction of the passage and platform shall be
to the satisfaction of the Administration.
6.2.1.3

The platform if fitted shall be:

.1 such that sufficient buoyancy will be provided for the working load.
In the case of an inflatable platform, the main buoyancy chambers,
which for this purpose shall include any thwarts or floor inflatable
structural members are to meet the requirements of section 4.2 based
upon the platform capacity except that the capacity shall be obtained by
dividing by 0.25 the usable area given in paragraph 6.2.1.3.3;
.2 stable in a seaway and provide a safe working area for the system
operators;
.3 of sufficient area that will provide for the securing of at least two
liferafts for boarding and to accommodate at least the number of persons
that at any time are expected to be on the platform. This usable platform
area shall be at least equal to:
or 10 m2, whichever is the greater. However, Administrations may
approve alternate arrangements which are demonstrated to comply with
all the prescribed performance requirements *.
.4

self draining;

.5 sub-divided in such a way that the loss of gas from any one
compartment will not restrict its operational use as a means of
evacuation. The buoyancy tubes shall be sub-divided or protected against
damage occuring from contact with the ship's side;
.6 fitted with a stabilizing system to the satisfaction of the
Administration;
.7 restrained by a bowsing line or other positioning systems which are
designed to deploy automatically and if necessary, to be capable of being
adjusted to the position required for evacuation; and
.8 provided with mooring and bowsing line patches of sufficient
strength to securely attach ihe largest inflatable liferaft associated with
the system.
6.2.1.4 If the passage gives direct access to the survival craft, it
should be provided with a quick release arrangement.
6.2.2
6.2.2.1
.1

Performance of the marine evacuation system
A marine evacuation system shall be:

capable of deployment by one person;

.2 such as to enable the total number of persons for which it is
designed, to be transferred from the ship into the inflated liferafts within
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a period of 30 min in the case of a passenger ship and of 10 min in the
case of a cargo ship from the time abandon ship signal is given;
.3 arranged such that liferafts may be securely attached to the
platform and released from the platform by a person either in the liferaft
or on the platform;
.4 capable of being deployed from the ship under unfavourable
conditions of trim of up to 10° and list of up to 20° either way;
.5 in the case of being fitted with an inclined slide, such that the angle
of the slide to the horizontal is:
.1 within a range of 30° to 35° when the ship is upright and in the
lightest sea-going condition; and
.2 in the case of a passenger ship, a maximum of 55 ° in the final
stage of flooding set by the requirements in regulation II-1/8;
.6 evaluated for capacity by means of timed evacuation deployments
conducted in harbour;
.7 capable of providing a satisfactory means of evacuation in a sea
state associated with a wind of force 6 on the Beaufort scale;
.8 designed to, as far as practicable, remain effective under conditions
of icing; and
.9 so constructed that only a minimum amount of routine maintenance
is necessary. Any part requiring maintenance by the ship's crews shall be
readily accessible and easily maintained.
6.2.2.2 Where one or more marine evacuation systems are provided on
a ship, at least 50% of such systems shall be subjected to a trial
deployment after installation. Subject to these deployments being
satisfactory, the untried systems are to be deployed within 12 months of
installation.
6.2.4

Containers for marine evacuation systems

6.2.4.1 The evacuation passage and platform shall be packed in a
container that is:
.1 so constructed as to withstand hard wear under conditions
encountered at sea; and
.2 as far as practicable watertight, except for drain holes in the
container bottom.
6.2.4.2
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The container shall be marked with:

.1

maker's name or trade mark;

.2

serial number;

.3

name of approval authority and the capacity of the system;

.4

SOLAS;

.5

date of manufacture (month and year);

.6

date and place of last service;
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.7

maximum permitted height of stowage above waterline; and

.8

stowage position on board.

6.2.4.3 Launching and operating instructions shall be marked on or in
the vicinity of the container.
6.2.5

Marking on marine evacuation systems

The marine evacuation system shall be marked with:
.1

maker's name or trade mark;

.2

serial number;

.3

date of manufacture (month and year);

.4

name of approving authority;

.5 name and place of servicing station where it was last serviced, along
with the date of servicing; and
.6

the capacity of the system.
•
MES

EP 7
Relative movement and gaps between the survival craft and ship during embarkation should
be minimized.
•
III
•
11.8
Regulation 11
Survival craft muster and embarkation arrangements
8 Where necessary, means shall be provided for bringing the davit
launched survival craft against the ship’s side and holding them alongside
so that persons can be safely embarked.
•
Survival craft muster and embarkation arrangements
•
A.760(18) as amended; A752(18); IACS UI SC213

EP 8
All life-saving appliances should enable safe abandonment of all persons on board regardless
of their physical condition, age and mobility, including those needing evacuation by stretcher
or other means.
•
III
•
11.1
Regulation 11
Survival craft muster and embarkation arrangements

•

1 Lifeboats and liferafts for which approved launching appliances are
required shall be stowed as close to accommodation and service spaces
as possible.
•
Survival craft muster and embarkation arrangements
•
A.760(18) as amended; A752(18); IACS UI SC213

III
•

11.6
Regulation 11
Survival craft muster and embarkation arrangements
1 Lifeboats and liferafts for which approved launching appliances are
required shall be stowed as close to accommodation and service spaces
as possible.
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2 Muster stations shall be provided close to the embarkation stations.
Each muster station shall have sufficient clear deck space to
accommodate all persons assigned to muster at that station, but at least
0.35 m2 per person.
3 Muster and embarkation stations shall be readily accessible from
accommodation and work areas.
4 Muster and embarkation stations shall be adequately illuminated by
lighting supplied fromthe emergency source of electrical power required
by regulation II-1/42 or II-1/43, as appropriate.
5 Alleyways, stairways and exits giving access to the muster and
embarkation stations shall be lighted. Such lighting shall be capable of
being supplied by the emergency source of electrical power required by
regulation II-1/42 or II-1/43, as appropriate. In addition to and as part
of the markings required under regulation II-2/28.1.10,[*][1] routes to
muster stations shall be indicated with the muster station symbol,
intended for that purpose, in accordance with the recommendations of
the Organization.[†][2]
6 Davit-launched and free-fall launched survival craft muster and
embarkation stations shall be so arranged as to enable stretcher cases to
be placed in survival craft.
7 An embarkation ladder complying with the requirements of
paragraph 6.1.6 of the Code extending, in a single length, from the deck
to the waterline in the lightest seagoing condition under all conditions of
trim of up to 10° and a list of up to 20° either way shall be provided at
each embarkation station or at every two adjacent embarkation stations
for survival craft launched down the side of the ship. However, the
Administration may permit such ladders to be replaced by approved
devices to afford access to the survival craft when waterborne, provided
that there shall be at least one embarkation ladder on each side of the
ship. Other means of embarkation enabling descent to the water in a
controlled manner may be permitted for the liferafts required by
regulation 31.1.4.
8 Where necessary, means shall be provided for bringing the davit
launched survival craft against the ship’s side and holding them alongside
so that persons can be safely embarked.
•
Survival craft muster and embarkation arrangements, space for
stretcher
•
A.760(18) as amended; A752(18); IACS UI SC213

EP 9
All ships should provide for safe launching of survival craft both in a seaway and when the
ship is adrift.
EP 10
Passenger ships should provide float free survival craft capacity for at least 25% of the total
number of persons on board and cargo ships should provide 100% float free survival craft
capacity for the total number of persons on board.
•
III
•
26.2.3
2 Liferafts

2.2 Every liferaft on ro-ro passenger ships shall be provided with floatfree stowage arrangements complying with the requirements of
regulation 13.4.
•
Lifraft, Ro-PAX float free

Page 86

Report No. 2019 48150 B04, Rev. Rev. 0 –

EP 11
All ships should provide adequate space to muster and provide instructions for all persons on
board.
•
III
•
11.2 + .3
Regulation 11
Survival craft muster and embarkation arrangements
2 Muster stations shall be provided close to the embarkation stations.
Each muster station shall have sufficient clear deck space to
accommodate all persons assigned to muster at that station, but at least
0.35 m2 per person.
3 Muster and embarkation stations shall be readily accessible from
accommodation and work areas.
4 Muster and embarkation stations shall be adequately illuminated by
lighting supplied from the emergency source of electrical power required
by regulation II-1/42 or II-1/43, as appropriate.
5 Alleyways, stairways and exits giving access to the muster and
embarkation stations shall be lighted. Such lighting shall be capable of
being supplied by the emergency source of electrical power required by
regulation II-1/42 or II-1/43, as appropriate. In addition to and as part
of the markings required under regulation II-2/28.1.10,[*][1] routes to
muster stations shall be indicated with the muster station symbol,
intended for that purpose, in accordance with the recommendations of
the Organization.[†][2]
6 Davit-launched and free-fall launched survival craft muster and
embarkation stations shall be so arranged as to enable stretcher cases to
be placed in survival craft.
7 An embarkation ladder complying with the requirements of
paragraph 6.1.6 of the Code extending, in a single length, from the deck
to the waterline in the lightest seagoing condition under all conditions of
trim of up to 10° and a list of up to 20° either way shall be provided at
each embarkation station or at every two adjacent embarkation stations
for survival craft launched down the side of the ship. However, the
Administration may permit such ladders to be replaced by approved
devices to afford access to the survival craft when waterborne, provided
that there shall be at least one embarkation ladder on each side of the
ship. Other means of embarkation enabling descent to the water in a
controlled manner may be permitted for the liferafts required by
regulation 31.1.4.

•

8 Where necessary, means shall be provided for bringing the davit
launched survival craft against the ship’s side and holding them alongside
so that persons can be safely embarked.
•
Survival craft muster and embarkation arrangements
•
A.760(18) as amended; A752(18); IACS UI SC213

III
•

25
Regulation 25
Muster stations
Every passenger ship shall, in addition to complying with the
requirements of regulation 11, have passenger muster stations which
shall:
.1 be in the vicinity of, and permit ready access for the passengers to,
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•

the embarkation stations unless in the same location; and
.2 have ample room for marshalling and instruction of the passengers,
but at least 0.35 m2 per passenger.
•
Muster Station, PAX

III
•

8
Regulation 8
Muster list and emergency instructions
1

This regulation applies to all ships.

2 Clear instructions to be followed in the event of an emergency shall
be provided for every person on board. In the case of passenger ships
these instructions shall be drawn up in the language or languages
required by the ship’s flag State and in the English language.
3 Muster lists and emergency instructions complying with the
requirements of regulation 37 shall be exhibited in conspicuous places
throughout the ship including the navigation bridge, engine-roomand
crew accommodation spaces.
4 Illustrations and instructions in appropriate languages shall be posted
in passenger cabins and be conspicuously displayed at muster stations
and other passenger spaces to inform passengers of:
.1 their muster station;
.2 the essential actions they must take in an emergency; and
.3 the method of donning lifejackets.
•
Muster list and emergency instructions

EP 12
Abandonment of all persons on board should take no more than 30 minutes after mustering
on passenger ships, and 10 minutes on cargo ships.
•
LSA
•
4.4.3
4.4 General requirements for lifeboats
4.4.3

Access into lifeboats

4.4.3.1 Every passenger ship lifeboat shall be so arranged that it can
be boarded by its full complement of persons in not more than 10 min
from the time the instruction to board is given. Rapid disembarkation
shall also be possible.
4.4.3.2 Every cargo ship lifeboat shall be so arranged that it can be
boarded by its full complement of persons in not more than 3 min from
the time the instruction to board is given. Rapid disembarkation shall
also be possible.
4.4.3.3 Lifeboats shall have a boarding ladder that can be used at any
boarding entrance of the lifeboat to enable persons in the water to board
the lifeboat. The lowest step of the ladder shall be not less than 0.4 m
below the lifeboat's light waterline.
4.4.3.4 The lifeboat shall be so arranged that helpless people can be
brought on board either from the sea or on stretchers.
4.4.3.5 All surfaces on which persons might walk shall have a non-skid
finish.
•
Access into Lifeboats

EP 13
Each survival craft should be prepared for boarding and launching by no more than two crew
members in less than 5 minutes.
•
III
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13.1.3 + .4
Regulation 13
Stowage of survival craft
1 Each survival craft shall be stowed:
.3 in a state of continuous readiness so that two crew members can
carry out preparations for embarkation and launching in less than 5 min;
.4 fully equipped as required by this chapter and the Code; and

•

•

III
•

Stowage of survival craft, readiness

13.3
Regulation 13
Stowage of survival craft
3

Lifeboats shall be stowed attached to launching appliances.
•
Stowage of survival craft

EP 14
Life-saving appliances and the craft they launch should operate as a system.
•
LSA
•
? 4.4.1.1
4.4.1 Construction of lifeboats

•

4.4.1.1 All lifeboats shall be properly constructed and shall be of such
form and proportions that they have ample stability in a seaway and
sufficient freeboard when loaded with their full complement of persons
and equipment, and are capable of being safely launched under all
conditions of trim of up to 10° and list of up to 20° either way. All
lifeboats shall have rigid hulls and shall be capable of maintaining
positive stability when in an upright position in calm water and loaded
with their full complement of persons and equipment and holed in any
one location below the waterline, assuming no loss of buoyancy material
and no other damage.
•
and are capable of being safely launched

III
•

21.1
1 Survival craft
1.1 Passenger ships engaged on international voyages which are not short
international voyages shall carry:
.1 partially or totally enclosed lifeboats complying with the requirements of
section 4.5 or 4.6 of the Code on each side of such aggregate capacity as will
accommodate not less than 50% of the total number of persons on board. The
Administration may permit the substitution of lifeboats by liferafts of equivalent
total capacity provided that there shall never be less than sufficient lifeboats on
each side of the ship to accommodate 37.5% of the total number of persons on
board. The inflatable or rigid liferafts shall comply with the requirements of
section 4.2 or 4.3 of the Code and shall be served by launching appliances
equally distributed on each side of the ship; and
.2 in addition, inflatable or rigid liferafts complying with the requirements of
section 4.2 or 4.3 of the Code of such aggregate capacity as will accommodate at
least 25% of the total number of persons on board. These liferafts shall be
served by at least one launching appliance on each side which may be those
provided in compliance with the requirements of paragraph 1.1.1 or equivalent
approved appliances capable of being used on both sides. However, stowage of
these liferafts need not comply with the requirements of regulation 13.5.
1.2 Passenger ships engaged on short international voyages shall carry:
.1 partially or totally enclosed lifeboats complying with the requirements of
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section 4.5 or 4.6 of the Code of such aggregate capacity as will accommodate at
least 30% of the total number of persons on board. The lifeboats shall, as far as
practicable, be equally distributed on each side of the ship. In addition inflatable
or rigid liferafts complying with the requirements of section 4.2 or 4.3 of the
Code shall be carried of such aggregate capacity that, together with the lifeboat
capacity, the survival craft will accommodate the total number of persons on
board. The liferafts shall be served by launching appliances equally distributed on
each side of the ship; and
.2 in addition, inflatable or rigid liferafts complying with the requirements of
section 4.2 or 4.3 of the Code of such aggregate capacity as will accommodate at
least 25% of the total number of persons on board. These liferafts shall be
served by at least one launching appliance on each side which may be those
provided in compliance with the requirements of paragraph 1.2.1 or equivalent
approved appliances capable of being used on both sides. However, stowage of
these liferafts need not comply with the requirements of regulation 13.5.
1.3 All survival craft required to provide for abandonment by the total number
of persons on board shall be capable of being launched with their full
complement of persons and equipment within a period of 30 min from the time
the abandon ship signal is given after all persons have been assembled, with
lifejackets donned.
1.4 In lieu of meeting the requirements of paragraph 1.1, 1.2 or 1.3,
passenger ships of less than 500 gross tonnage where the total number of
persons on board is less than 200, may comply with the following:
.1 they shall carry on each side of the ship, inflatable or rigid liferafts
complying with the requirements of section 4.2 or 4.3 of the Code and of such
aggregate capacity as will accommodate the total number of persons on board;
.2 unless the liferafts required by paragraph 1.5.1 are stowed in a position
providing for easy side- to-side transfer at a single open deck level, additional
liferafts shall be provided so that the total capacity available on each side will
accommodate 150% of the total number of persons on board;
.3 if the rescue boat required by paragraph 2.2 is also a partially or totally
enclosed lifeboat complying with the requirements of section 4.5 or 4.6 of the
Code, it may be included in the aggregate capacity required by paragraph 1.5.1,
provided that the total capacity available on either side of the ship is at least 150%
of the total number of persons on board; and
.4 in the event of any one survival craft being lost or rendered unserviceable,
there shall be sufficient survival craft available for use on each side, including
those which are stowed in a position providing for easy side-to-side transfer at a
single open deck level, to accommodate the total number of persons on board.

•

1.5 A marine evacuation system or systems complying with section 6.2 of the
Code may be substituted for the equivalent capacity of liferafts and launching
appliances required by paragraph 1.1.1 or 1.2.1.
•
Survival Craft, PAX

III
•
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31.1
1 Survival craft
1.1 Cargo ships shall carry:
.1 one or more totally enclosed lifeboats complying with the requirements of
section 4.6 of the Code of such aggregate capacity on each side of the ship as
will accommodate the total number of persons on board; and
.2 in addition, one or more inflatable or rigid liferafts, complying with the
requirements of section
4.2 or 4.3 of the Code, of a mass of less than 185 kg and stowed in a position
providing for easy side- to-side transfer at a single open deck level, and of such
aggregate capacity as will accommodate the total number of persons on board. If
the liferaft or liferafts are not of a mass of less than 185 kg and stowed in a
position providing for easy side-to-side transfer at a single open deck level, the
total capacity available on each side shall be sufficient to accommodate the total
number of persons on board.
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1.2 In lieu of meeting the requirements of paragraph 1.1, cargo ships may
carry:
.1 one or more free-fall lifeboats, complying with the requirements of section
4.7 of the Code, capable of being free-fall launched over the stern of the ship of
such aggregate capacity as will accommodate the total number of persons on
board; and
.2 in addition, one or more inflatable or rigid liferafts complying with the
requirements of section
4.2 or 4.3 of the Code, on each side of the ship, of such aggregate capacity as
will accommodate the total number of persons on board. The liferafts on at least
one side of the ship shall be served by launching appliances.
1.3 In lieu of meeting the requirements of paragraph 1.1 or 1.2, cargo ships of
less than 85 m in length other than oil tankers, chemical tankers and gas carriers,
may comply with the following:
.1 they shall carry on each side of the ship, one or more inflatable or rigid
liferafts complying with the requirements of section 4.2 or 4.3 of the Code and of
such aggregate capacity as will accommodate the total number of persons on
board;
.2 unless the liferafts required by paragraph 1.3.1 are of a mass of less than
185 kg and stowed in a position providing for easy side-to-side transfer at a
single open deck level, additional liferafts shall be provided so that the total
capacity available on each side will accommodate 150% of the total number of
persons on board;
.3 if the rescue boat required by paragraph 2 is also a totally enclosed lifeboat
complying with the requirements of section 4.6 of the Code, it may be included in
the aggregate capacity required by paragraph 1.3.1, provided that the total
capacity available on either side of the ship is at least 150% of the total number
of persons on board; and
.4 in the event of any one survival craft being lost or rendered unserviceable,
there shall be sufficient survival craft available for use on each side, including
any which are of a mass of less than 185 kg and stowed in a position providing
for easy side-to-side transfer at a single open deck level, to accommodate the
total number of persons on board.
1.4 Cargo ships where the horizontal distance from the extreme end of the
stem or stern of the ship to the nearest end of the closest survival craft is more
than 100 m shall carry, in addition to the liferafts required by paragraphs 1.1.2
and 1.2.2, a liferaft stowed as far forward or aft, or one as far forward and
another as far aft, as is reasonable and practicable. Such liferaft or liferafts may
be securely fastened so as to permit manual release and need not be of the type
which can be launched from an approved launching device.
1.5 With the exception of the survival craft referred to in regulation 16.1.1, all
survival craft required to provide for abandonment by the total number of
persons on board shall be capable of being launched with their full complement
of persons and equipment within a period of 10 min from the time the abandon
ship signal is given.
1.6 Chemical tankers and gas carriers carrying cargoes emitting toxic vapours
or gases* shall carry, in lieu of totally enclosed lifeboats complying with the
requirements of section 4.6 of the Code, lifeboats with a selfcontained air
support system complying with the requirements of section 4.8 of the Code.
• Refer to the products for which emergency escape respiratory protection is
required in chapter 17 of the International Code for the Construction and
Equipment of Ships Carrying Dangerous Chemicals in Bulk (IBC Code), adopted
by the Maritime Safety Committee by resolution MSC.4(48), as amended, and in
chapter 19 of the International Code for the Construction and Equipment of Ships
Carrying Liquefied Gases in Bulk (IGC Code), adopted by the Maritime Safety
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Committee by resolution MSC.5(48), as amended.
1.7 Oil tankers, chemical tankers and gas carriers carrying cargoes having a
flashpoint not exceeding 60°C (closed-cup test) shall carry, in lieu of totally
enclosed lifeboats complying with the requirements of section 4.6 of the Code,
fire-protected lifeboats complying with the requirements of section 4.9 of the
Code.

•

1.8 Notwithstanding the requirements of paragraph 1.1, bulk carriers as
defined in regulation IX/1.6 constructed on or after 1 July 2006 shall comply with
the requirements of paragraph 1.2.
•
Survival craft, Cargo
•
MSC.1/Circ.1490

III
•

11.4, .5
Regulation 11
Survival craft muster and embarkation arrangements
4 Muster and embarkation stations shall be adequately illuminated by lighting
supplied from the emergency source of electrical power required by regulation II1/42 or II-1/43, as appropriate.
5 Alleyways, stairways and exits giving access to the muster and embarkation
stations shall be lighted. Such lighting shall be capable of being supplied by the
emergency source of electrical power required by regulation II-1/42 or II-1/43,
as appropriate. In addition to and as part of the markings required under
regulation II-2/28.1.10,[*][1] routes to muster stations shall be indicated with
the muster station symbol, intended for that purpose, in accordance with the
recommendations of the Organization.[†][2]
6 Davit-launched and free-fall launched survival craft muster and embarkation
stations shall be so arranged as to enable stretcher cases to be placed in survival
craft.
7 An embarkation ladder complying with the requirements of paragraph 6.1.6
of the Code extending, in a single length, from the deck to the waterline in the
lightest seagoing condition under all conditions of trim of up to 10° and a list of
up to 20° either way shall be provided at each embarkation station or at every
two adjacent embarkation stations for survival craft launched down the side of
the ship. However, the Administration may permit such ladders to be replaced by
approved devices to afford access to the survival craft when waterborne,
provided that there shall be at least one embarkation ladder on each side of the
ship. Other means of embarkation enabling descent to the water in a controlled
manner may be permitted for the liferafts required by regulation 31.1.4.

•

8 Where necessary, means shall be provided for bringing the davit launched
survival craft against the ship’s side and holding them alongside so that persons
can be safely embarked.
•
Survival craft muster and embarkation arrangements, light

III
•

13.4 + .5
Regulation 13
Stowage of survival craft
4.1 Every liferaft shall be stowed with its painter permanently attached to the
ship.
4.2 Each liferaft or group of liferafts shall be stowed with a float-free
arrangement complying with the requirements of paragraph 4.1.6 of the Code so
that each floats free and, if inflatable, inflates automatically when the ship sinks.
4.3
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Liferafts shall be so stowed as to permit manual release of one raft or
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container at a time from their securing arrangements.
4.4 Paragraphs 4.1 and 4.2 do not apply to liferafts required by regulation
31.1.4.

•

5 Davit-launched liferafts shall be stowed within reach of the lifting hooks,
unless some means of transfer is provided which is not rendered inoperable
within the limits of trim and list prescribed in paragraph
1.2 or by ship motion or power failure.
•
Stowage of life raft

III
•

•

13.6
Regulation 13
Stowage of survival craft

6 Liferafts intended for throw-overboard launching shall be so stowed as to be
readily transferable for launching on either side of the ship unless liferafts, of the
aggregate capacity required by regulation 31.1 to be capable of being launched
on either side, are stowed on each side of the ship.
•
Stowage of life raft

LSA
•

6.1
6.1 Launching and embarkation appliances
6.1.1 General requirements
6.1.1.1 With the exception of the secondary means of launching for free-fall
lifeboats, each launching appliance shall be so arranged that the fully equipped
survival craft or rescue boat it serves can be safely launched against
unfavourable conditions of trim of up 10° and list of up to 20° either way:
.1 when boarded, as required by regulation III/23 or III/33, by its full
complement of persons; and
.2 with not more than the required operating crew on board.
6.1.1.2 Notwithstanding the requirements of paragraph 6.1.1.1, lifeboat
launching appliances for oil tankers, chemical tankers and gas carriers with a
final angle of heel greater than 20° calculated in accordance with the
International Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 relating thereto and the recommendations of
the Organization*, as applicable, shall be capable of operating at the final angle
of heel on the lower side of the ship taking into consideration the final damaged
waterline of the ship.
6.1.1.3 A launching appliance shall not depend on any means other than gravity
or stored mechanical power which is independent of the ship's power supplies to
launch the survival craft or rescue boat it serves in the fully loaded and equipped
condition and also in the light condition.
6.1.1.4 Each launching appliance shall be so constructed that only a minimum
amount of routine maintenance is necessary. All parts requiring regular
maintenance by the ship's crew shall be readily accessible and easily maintained.
6.1.1.5 The launching appliance and its attachments other than winch brakes
shall be of sufficient strength to withstand a factory static proof load test of not
less than 2.2 times the maximum working load.
6.1.1.6 Structural members and all blocks, falls, padeyes, links, fastenings and
all other fittings used in connection with launching equipment shall be designed
with a factor of safety on the basis of the maximum working load assigned and
the ultimate strengths of the materials used for construction. A minimum factor
of safety of 4.5 shall be applied to all structural members, and a minimum factor
of safety of 6 shall be applied to falls, suspension chains, links and blocks.
6.1.1.7 Each launching appliance shall, as far as practicable, remain effective
under conditions of icing. 6.1.1.8 A lifeboat launching appliance shall be capable
of recovering the lifeboat with its crew.
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6.1.1.9 Each rescue boat launching appliance shall be fitted with a powered
winch motor capable of raising the rescue boat from the water with its full rescue
boat complement of persons and equipment at a rate of not less than 0.3 m/s.
6.1.1.10 The arrangements of the launching appliance shall be such as to enable
safe boarding of the survival craft in accordance with the requirements of
paragraphs 4.1.4.2, 4.1.4.3, 4.4.3.1 and 4.4.3.2.
6.1.1.11 Rescue boat launching appliances shall be provided with foul weather
recovery strops for recovery where heavy fall blocks constitute a danger.
6.1.2 Launching appliances using falls and a winch
6.1.2.1 Every launching appliance using falls and a winch, except for secondary
launching appliances for free- fall lifeboats, shall comply with the requirements of
paragraph 6.1.1 and in addition shall comply with the requirements of this
paragraph:
6.1.2.2 The launching mechanism shall be so arranged that it may be actuated
by one person from a position on the ship's deck and, except for secondary
launching appliances for free-fall lifeboats, from a position within the survival
craft or rescue boat. When launched by a person on the deck, the survival craft
or rescue boat shall be visible to that person.
6.1.2.3 Falls shall be of rotation resistant and corrosion resistant steel wire rope.
6.1.2.4 In the case of a multiple drum winch, unless an efficient compensatory
device is fitted, the falls shall be so arranged as to wind off the drums at the
same rate when lowering, and to wind on to the drums evenly at the same rate
when hoisting.
6.1.2.5 The winch brakes of a launching appliance shall be of sufficient strength
to withstand:
.1 a static test with a proof load of not less than 1.5 times the maximum
working load; and
.2 a dynamic test with a proof load of not less than 1.1 times the maximum
working load at maximum lowering speed.
6.1.2.6 An efficient hand gear shall be provided for recovery of each survival
craft and rescue boat. Hand gear handles or wheels shall not be rotated by
moving parts of the winch when the survival craft or rescue boat is being lowered
or when it is being hoisted by power.
6.1.2.7 Where davit arms are recovered by power, safety devices shall be fitted
which will automatically cut off the power before the davit arms reach the stops
in order to prevent overstressing the falls or davits, unless the motor is designed
to prevent such overstressing.
6.1.2.8 The speed at which the fully loaded survival craft or rescue boat is
lowered to the water shall not be less than that obtained from the formula:
S = 0.4 + 0.02H
where S is the lowering speed in metres per second and H is the height in metres
from the davit head to the waterline with the ship at the lightest sea-going
condition.
6.1.2.9 The lowering speed of a fully equipped liferaft without persons onboard
shall be to the satisfaction of the Administration. The lowering speed of other
survival craft, fully equipped but without persons on board, shall be at least 70%
of that required by paragraph 6.1.2.8.
6.1.2.10 The maximum lowering speed shall be established by the Administration
having regard to the design of the survival craft or rescue boat, the protection of
its occupants from excessive forces, and the strength of the launching
arrangements taking into account inertia forces during an emergency stop.
Means shall be incorporated in the appliance to ensure that this speed is not
exceeded.
6.1.2.12 Manual brakes shall be so arranged that the brake is always applied
unless the operator, either on deck or in the survival craft or rescue boat, holds
the brake control in the "off" position.
6.1.2.13 A lifeboat launching appliance shall be provided with means for
hanging-off the lifeboat to free the on-load release mechanism for maintenance.
6.1.3 Float-free launching
Where a survival craft requires a launching appliance and is also designed to
float free, the float-free release of the survival craft from its stowed position shall
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be automatic.
6.1.4 Launching appliances for free-fall lifeboats
6.1.4.1 Every free-fall launching appliance shall comply with the applicable
requirements of paragraph 6.1.1 and, in addition, shall comply with the
requirements of this paragraph.
6.1.4.2 The launching appliance shall be designed and installed so that it and the
lifeboat it serves operate as a system to protect the occupants from harmful
acceleration forces as required by paragraph 4.7.5 , and to ensure effective
clearing of the ship as required by paragraphs 4.7.3.1 and 4.7.3.2.
6.1.4.3 The launching appliance shall be constructed so as to prevent sparking
and incendiary friction during the launching of the lifeboat.
6.1.4.4 The launching appliance shall be designed and arranged so that in its
ready to launch position, the distance from the lowest point on the lifeboat it
serves to the water surface with the ship in its lightest seagoing condition does
not exceed the lifeboat's free-fall certification height, taking into consideration
the requirements of paragraph 4.7.3.
6.1.4.5 The launching appliance shall be arranged so as to preclude accidental
release of the lifeboat in its unattended stowed position. If the means provided
to secure the lifeboat cannot be released from inside the lifeboat, it shall be so
arranged as to preclude boarding the lifeboat without first releasing it.
6.1.4.6 The release mechanism shall be arranged so that at least two
independent actions from inside the lifeboat are required in order to launch the
lifeboat.
6.1.4.7 Each launching appliance shall be provided with a secondary means to
launch the lifeboat by falls. Such means shall comply with the requirements of
paragraph 6.1.1 (except 6.1.1.3) and paragraph 6.1.2 (except 6.1.2.6). It must
be capable of launching the lifeboat against unfavourable conditions of trim of up
to only 2° and list of up to only 5° either way and it need not comply with the
speed requirements of paragraphs 6.1.2.8 and 6.1.2.9. If the secondary
launching appliance is not dependent on gravity, stored mechanical power or
other manual means, the launching appliance shall be connected both to the
ship's main and emergency power supplies.
6.1.4.8 The secondary means of launching shall be equipped with at least a
single off-load capability to release the lifeboat.
6.1.5 Liferaft launching appliances
Every liferaft launching appliance shall comply with the requirements of
paragraphs 6.1.1 and 6.1.2, except with regard to embarkation in the stowed
position, recovery of the loaded liferaft and that manual operation is permitted
for turning out the appliance. The launching appliance shall include an automatic
release hook arranged so as to prevent premature release during lowering and
shall release the liferaft when waterborne. The release hook shall include a
capability to release the hook under load. The on-load release control shall:
.1 be clearly differentiated from the control which activates the automatic
release function;
.2 require at least two separate actions to operate;
.3 with a load of 150 kg on the hook, require a force of at least 600 and not
more than 700 N to release the load, or provide equivalent adequate protection
against inadvertent release of the hook; and
.4 be designed such that the crew members on deck can clearly observe when
the release mechanism is properly and completely set.
6.1.6 Embarkation ladders
6.1.6.1 Handholds shall be provided to ensure a safe passage from the deck to
the head of the ladder and vice versa.
6.1.6.2 The steps of the ladder shall be:
.1 made of hardwood, free from knots or other irregularities, smoothly machined
and free from sharp edges and splinters, or of suitable material of equivalent
properties;
.2 provided with an efficient nonslip surface either by longitudinal grooving or by
the application of an approved nonslip coating;
.3 not less than 480 mm long, 115 mm wide and 25 mm in depth, excluding any
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nonslip surface or coating; and
.4 equally spaced not less than 300 mm or more than 380 mm apart and secured
in such a manner that they will remain horizontal.
6.1.6.3 The side ropes of the ladder shall consist of two uncovered manila ropes
not less than 65 mm in circumference on each side. Each rope shall be
continuous with no joints below the top step. Other materials may be used
provided the dimensions, breaking strain, weathering, stretching and gripping
properties are at least equivalent to those of manila rope. All rope ends shall be
secured to prevent unravelling.
•
Launching and embarkation appliances

•

81(70)
•
8.2
8.2 Davit-launched liferaft automatic release hook test
Definitions

8.2.1 In this section and in 6.2.1 to 6.2.7 of part 2, the following definitions
apply:
.1 "Actuating force" means the force required to set the actuating mechanism.
.2 "Actuating mechanism" means the mechanism which, when operated, allows
the liferaft to be released automatically.
.3 "Automatic release mechanism" means the mechanism which opens the hook
automatically to release the liferaft.
.4 "Hook" means a hook to be used for the launching of liferafts which can be
activated to automatically release the liferaft when it is waterborne.
.5 "Load limit for automatic release" means the minimum load at which the
automatic release mechanism opens the hook and automatically and completely
releases the liferaft.
.6 "Manual release force" means the force required at the actuating mechanism
to release the hook manually.
.7 "Safe working load" means the load for which the hook is to be approved.
.8 "Securing force" means the force required to close the hook manually.
.9 "Testing establishment" means an establishment accepted by the
Administration having the equipment and the qualifications necessary for the
testing and approval of liferaft release hooks.
Hook and documents required for tests
8.2.2 The following should be submitted to the testing establishment for the
prototype testing of the hook:
.1 two hooks which have been passed for delivery; and
.2 a functional description of the hook together with any other documents
necessary to carry out the tests.
Corrosion resistance test
8.2.3 Two hooks should be submitted to a corrosion resistance test which should
be made in a salt mist chamber in accordance with ISO 9227:2006 – Corrosion
tests in artificial atmospheres – Salt spray tests for 1,000 h or equivalent
national standard. Any corrosion effects and other damage to the hooks should
be recorded. (amended by Res.MSC.323(89))
8.2.4 Both hooks should then be subjected five times to the tests required by
8.2.5 to 8.2.17.
Load test
8.2.5 The maximum load on the hook to allow for automatic release loads should
be determined as follows:
.1 the hook should be loaded with a mass of 200 kg and the actuating
mechanism set;
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.2 the load should be reduced gradually in stages until the hook releases
automatically, but at not more than 30 kg, to establish load F; and
.3 the load F should be measured and recorded. The minimum allowable load F is
the minimum obtained at release which should be not less than 5 kg.
8.2.6 The hook should be loaded with a mass of 200 kg and the actuating
mechanism set. The hook should then be subjected to cyclic loading between 30
kg and 200 kg using a frequency of 1 +/- 0.2 Hz. The hook should not release
before 300 cycles. The number of cycles at which the hook opened or whether
the test was discontinued at 300 cycles should be recorded.
8.2.7 The hook should then be reloaded to 200 kg and the actuating mechanism
set. The hook should be subjected to a cyclic loading, the upper limit of which is
+200 kg, and the lower limit being F1 using a frequency of 1 +/- 0.2 Hz. The
automatic release mechanism should operate within three cycles. The number of
cycles at which the hook opened or whether the test was discontinued after three
cycles should be recorded. F1 is to be taken as the minimum load on the hook to
allow for automatic release, as established in 8.2.5.2, reduced by 2 kg.
8.2.8 The hook should be attached to a short wire rope fall, approximately 1.5 m,
and loaded with a mass of 10 kg. The weight should be secured and then lifted 1
m. From this position it should be released to perform a free fall before it is
abruptly stopped by the wire rope fall. The hook should not release as a result of
this test.
8.2.9 The automatic release hook should be attached to a test load equal to 1.1
times the safe working load, with the actuating mechanism in the locked position.
The load should be raised to a height of at least 6 m and then be lowered at a
speed of 0.6 m/s. When the load is 1.5 m above the ground or water surface, the
actuating mechanism should be set for automatic release, and the lowering
completed. The automatic release hook should release the load when it strikes
the around or water surface. The test should be repeated with a test load equal
to 2.2 times the safe working load.
8.2.10 The automatic release hook should be attached to a test load of 1.1 times
its maximum working load using an approved launching appliance. The test load
should be lowered at maximum lowering speed through a distance of at least 3
m and stopped by applying the hand brake sharply. This test should be
conducted twice, once with the release mechanism set for automatic release, and
again with the mechanism set to closed. The release mechanism should not open
in either test.
8.2.11 The hook should be loaded to 0, 25%, 50%, 75% and 100% of the safe
working load of the hook. At each load level, the actuating force required at the
actuating mechanism should be measured and recorded. The actuating force
should be between 150 and 250 N if the hook is lanyard-operated, or the action
required to set the actuating mechanism should be readily performed by a single
person without difficulty.
8.2.12 The securing force, which should be less than 120 N, should be
determined with an unloaded hook and should be recorded.
8.2.13 The manual release force should be determined as follows:
.1 the hook should be loaded with a mass of 150 kg;
.2 the actuating mechanism should be set;
.3 the force required to release the hook manually should he established and
recorded; and
.4 the manual release force for a mass of 150 kg on the hook should be at least
600 N for lanyard-operated designs. Alternative designs should be demonstrated
to the satisfaction of the Administration to provide adequate protection from
inadvertent release under load.
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8.2.14 The automatic release hook should be attached to a test load equal to the
mass of the lightest liferaft for which the automatic release hook is to be
approved, with the actuating mechanism in the locked position (i.e. not set for
automatic release). The load should then be raised so that it is clear of the
ground. The actuating mechanism should be set to automatic release. This
should be easily accomplished by a single person and should not release the load.
8.2.15 The hook should be released 100 times without failure by each of its
modes of release using the maximum load permitting release for that mode. It
should then be disassembled and the parts examined. There should be no
evidence of excessive wear on any part.
8.2.16 The hook should be arranged in a cold store at -30 degrees C to simulate
operational readiness and loaded with 25 kg. A 3.5 cm thick uniform layer of
icing should be built onto it by spraying cold fresh water from angles above 45
degrees from horizontal, with intermittent pauses to let icing form. The hook
should then be actuated and as a result release the hold without failure.
8.2.17 It should be demonstrated that the hook is not damaged as a result of 10
impacts at a horizontal speed of 3.5 m/s on to a structure resembling a vertical
ship's side. As far as practical all sides of the hook, especially areas with exposed
controls, should impact the structure. The hook should not sustain any damage
which will interfere with the normal function of the hook.
Compatibility of liferaft and release hook
8.2.18 Where automatic release hooks are supplied for use with liferafts made by
different manufacturers, operational tests with each type and size of lifting or
attachment fitting used by the different manufacturers of the liferafts should be
carried out before the particular combination of liferaft and release hook is
accepted by the Administration.
•
David launched liferaft automatic release hook test

•

81(70)
•
8.1
8.1 Testing of davits and launching appliances

8.1.1 For lifeboats other than free-fall lifeboats, davits and launching appliances,
except the winch brakes, should be subjected to a static proof load of 2.2 times
their maximum working load. With the load at the full outboard position, the load
should be swung through an arc of approximately 10 degrees to each side of
vertical in the intended fore and aft plane. The test should be done first in the
upright position, followed by tests simulating a shipboard condition of list of 20
degrees both inboard and outboard. There should be no evidence of significant
deformation or other damage as a result of this test. For free-fall lifeboats, the
launching appliances for lowering a free-fall lifeboat by falls, except the winch
brakes, should be subjected to a static proof load of 2.2 times the maximum
working load at the full outboard position. The launching ramp and its connection
to the release mechanism should be subjected to a static proof load of 2.2 times
the maximum working load. There should be no evidence of significant
deformation or other damage as a result of this test.
8.1.2 For lifeboats other than free-fall lifeboats, a mass equal to 1.1times the
maximum working load should be suspended from the lifting points with the
launching appliance in the upright position. The load should be moved from the
full inboard to the full outboard position using the means of operation that is
used on the ship. The test should be repeated with the launching appliance
positioned to simulate a combined 20 degrees inboard list and 10 degrees trim.
All the tests should be repeated with a mass equal to that of a fully equipped
lifeboat, without persons, or the lightest survival craft intended for use with the
davit to ensure the satisfactory functioning of the davit under very light load
conditions. The appliance should successfully lower the load under all of the
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conditions, and there should be no evidence of significant deformation or other
damage as a result of the tests. For free-fall lifeboats, a mass equal to 1.1 times
the maximum working load should be suspended from the lifting points. The load
should be moved from the full inboard to the full outboard position using the
means of operation that is to be used on the ship. The test should be repeated
with a mass equal to that of the fully equipped lifeboat, without persons, to
ensure the satisfactory functioning of the appliance under light load conditions.
The appliance should successfully lower the load under both conditions and there
should be no evidence of significant deformation or other damage as a result of
the tests.
8.1.3 A mass equal to 1.1 times the maximum working load should be suspended
from the lifting points with the launching appliance in the upright position. The
load should be moved from the full inboard to the full outboard position using the
means of operation that is used on the ship. The appliance should successfully
move the maximum designed hoisting load from the outboard to the inboard
position without causing permanent deformation or other damage.
8.1.4 Winch drums should be wound to the maximum number of turns permitted
and a static test load of 1.5 times the maximum working load should be applied
and held by the brake. This load should then be lowered for at least one
complete revolution of the barrel shaft. A test load of 1.1 times the maximum
working load should then be lowered at maximum lowering speed through a
distance of at least 3 m and stopped by applying the hand brake sharply. For a
lifeboat or rescue boat launching appliance, the test load should drop not more
than 1 m when the brake is applied. For a fast rescue boat launching appliance,
the test load should come to a rapid, but gradual stop, and the dynamical force
induced in the wire should not exceed 0.5 times the working load of the
launching appliance. This test should be repeated a number of times. If the
winch design incorporates an exposed brake, one of these tests should be carried
out with the brake wetted, but in this case the stopping distance may be
exceeded. The various tests should achieve a cumulative lowering distance of at
least 150 m. Operation of the winch with a load of a mass equal to that of a fully
equipped lifeboat, without persons, or the lightest survival craft intended for use
with the winch, should also be demonstrated.
8.1.5 It should be demonstrated that a winch intended for use with a rescue boat
is capable of recovering the rescue boat with the number of persons for which it
is to be approved and its equipment or an equivalent mass at a rate of not less
than 0.3 m/s or 0.8 m/s in the case of a launching appliance for a fast rescue
boat.
8.1.6 The hand operation of the winch should be demonstrated. If the winch is
designed for quick recovery by hand with no load, this should be demonstrated
with a load of 1.5 times the mass of the empty lifting arrangements.*
• This paragraph does not apply to free-fall lifeboats.
8.1.7 Following completion of the tests the winch should be stripped for
inspection. These tests and the inspection should normally be witnessed by a
representative of the Administration.
8.1.8 The fast rescue boat launching appliance should be demonstrated in a sea
state associated with a force 6 wind on the Beaufort scale, in association with a
significant wave height of at least 3 m. The test should include launching and
recovery of a fast rescue boat and demonstrate:
.1 satisfactory operation of the device to dampen forces and oscillations due to
interaction with the waves;
.2 satisfactory operation of the winch brake; and
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.3 satisfactory operation of the tensioning device.
•
Testing of davids and launching appliances

•

81(70)
•
8.1.8 The fast rescue boat launching appliance should be demonstrated in a sea
state associated with a force 6 wind on the Beaufort scale, in association with a
significant wave height of at least 3 m. The test should include launching and
recovery of a fast rescue boat and demonstrate:
.1 satisfactory operation of the device to dampen forces and oscillations due to
interaction with the waves;
.2 satisfactory operation of the winch brake; and

•

.3 satisfactory operation of the tensioning device.
•
Fast rescue boat launching appliances

LSA
•

4.1
4.1
4.1.1

General requirements for liferafts
Construction of liferafts

4.1.1.1 Every liferaft shall be so constructed as to be capable of withstanding
exposure for 30 days afloat in all sea conditions.
4.1.1.2 The liferaft shall be so constructed that when it is dropped into the
water from a height of 18 m, the liferaft and its equipment will operate
satisfactorily. If the liferaft is to be stowed at a height of more than 18 m above
the waterline in the lightest seagoing condition, it shall be of a type which has
been satisfactorily drop-tested from at least that height.
4.1.1.3 The floating liferaft shall be capable of withstanding repeated jumps on
to it from a height of at least 4.5 m above its floor both with and without the
canopy erected.
4.1.1.4 The liferaft and its fittings shall be so constructed as to enable it to be
towed at a speed of 3 knots in calm water when loaded with its full complement
of persons and equipment and with one of its sea-anchors streamed.
4.1.1.5 The liferaft shall have a canopy to protect the occupants from exposure
which is automatically set in place when the liferaft is launched and waterbome.
The canopy shall comply with the following:
.1 it'shall provide insulation against heat and cold by means of either two
layers of material separated by an air gap or other equally efficient means.
Means shall be provided to prevent accumulation of water in the air gap;
.2 its interior shall be of a colour that does not cause discomfort to the
occupants;
.3 each entrance shall be clearly indicated and be provided with efficient
adjustable closing arrangements which can be easily and quickly opened by
persons clothed in immersion suits from inside and outside, and closed from
inside, the liferaft so as to permit ventilation but exclude seawater, wind and cold.
Liferafts accommodating more than eight persons shall have at least two
diametrically opposite entrances;
.4 it shall admit sufficient air for the occupants at all times, even with the
entrances closed;
.5 it shall be provided with at least one viewing port;
.6 it shall be provided with means for collecting rain water;
.7 it shall be provided with means to mount a survival craft radar transponder
at a height of at least 1 m above the sea; and
.8 it shall have sufficient headroom for sitting occupants under all parts of the
canopy.

Page 100

Report No. 2019 48150 B04, Rev. Rev. 0 –

4.1.2 Minimum carrying capacity and mass of liferafts
4.1.2.1 No liferaft shall be approved which has a carrying capacity of less than
six persons calculated in accordance with the requirements of paragraph 4.2.3 or
4.3.3, as appropriate.
4.1.2.2 Unless the liferaft is to be launched by an approved launching
appliance complying with the requirements of section 6.1 or is not intended for
easy side-to-side transfer, the total mass of the liferaft, its container and its
equipment shall not be more than 185 kg.
4.1.3 Liferaft fittings
4.1.3.1 Lifelines shall be securely becketed around the inside and outside of
the liferaft.
4.1.3.2 The liferaft shall be fitted with an efficient painter of length equal to
not less than 10 m plus the distance from the stowed position to the waterline in
the lightest seagoing condition or 15 m whichever is the greater. The breaking
strength of the painter system, including its means of attachment to the liferaft,
except the weak link required by paragraph 4.1.6, shall be not less than 15.0 kN
for liferafts permitted to accommodate more than 25 persons, not less than 10.0
kN for liferafts permitted to accommodate 9 to 25 persons and not less than 7.5
kN for any other liferaft.
4.1.3.3 A manually controlled exterior light shall be fitted to the uppermost
portion of the liferaft canopy or structure. The light shall be white and be capable
of operating continuously for at least 12 h with a luminous intensity of not less
than 4.3 cd in all directions of the upper hemisphere. However, if the light is a
flashing light it shall flash at a rate of not less than 50 flashes and not more than
70 flashes per min for the 12 h operating period with an equivalent effective
luminous intensity. The lamp shall light automatically when the canopy is erected.
Batteries shall be of a type that does not deteriorate due to dampness or
humidity in the stowed liferaft.
4.1.3.4 A manually controlled interior light shall be fitted inside the liferaft
capable of continuous operation for a period of at least 12 h. It shall light
automatically when the canopy is erected and shall produce an arithmetic mean
luminous intensity of not less than 0.5 cd when measured over the entire upper
hemisphere to permit reading of survival and equipment instructions. Batteries
shall be of a type that does not deteriorate due to damp or humidity in the
stowed liferaft.
4.1.4 Davit-launched liferafts
4.1.4.1 In addition to the above requirements, a liferaft for use with an
approved launching appliance shall:
.1 when the liferaft is loaded with its full complement of persons and
equipment, be capable of withstanding a lateral impact against the ship's side at
an impact velocity of not less than 3.5 m/s and also a drop into the water from a
height of not less than 3 m without damage that will affect its function;
.2 be provided with means for bringing the liferaft alongside the embarkation
deck and holding it securely during embarkation.
4.1.4.2 Every passenger ship davit-launched liferaft shall be so arranged that it
can be rapidly boarded by its full complement of persons.
4.1.4.3 Every cargo ship davit-launched liferaft shall be so arranged that it can
be boarded by its full complement of persons in not more than 3 min from the
time the instruction to board is given.
4.1.5 Equipment
4.1.5.1 The normal equipment of every liferaft shall consist of:
.1 one buoyant rescue quoit, attached to not less than 30 m of buoyant line;
.2 one knife of the nonfolding type having a buoyant handle and lanyard
attached and stowed in a pocket on the exterior of the canopy near the point at
which the painter is attached to the liferaft. In addition, a liferaft which is
permitted to accommodate 13 persons or more shall be provided with a second
knife which need
not be of the nonfolding type;

2019-04-09_Part_IV_Rev-0.docx

Page 101

.3 for a liferaft which is permitted to accommodate not more than 12 persons,
one buoyant bailer. For a liferaft which is permitted to accommodate 13 persons
or more, two buoyant bailers;
.4 two sponges;
.5 two sea-anchors each with a shock resistant hawser and tripping line if fitted,
one being spare and the other permanently attached to the liferaft in such a way
that when the liferaft inflates or is waterborne it will cause the liferaft to lie
oriented to the wind in the most stable manner. The strength of each sea-anchor
and its hawser and tripping line if fitted shall be adequate in all sea conditions.
The sea-anchors shall have means to prevent twisting of the line and shall be of
a type which is unlikely to turn inside out between its shroud lines. The seaanchor permanently attached to davitlaunched liferafts and liferafts fitted on
passenger ships shall be arranged for manual deployment only. All other liferafts
are to have the sea-anchor deployed automatically when the liferaft inflates;
.6 two buoyant paddles;
.7 three tin-openers and a pair of scissors. Safety knives containing special
tinopener blades are satisfactory for this requirement;
.8 one first-aid outfit in a waterproof case capable of being closed tightly after
use;
.9 one whistle or equivalent sound signal;
.10 four rocket parachute flares complying with the requirements of section 3.1;
.11 six hand flares complying with the requirements of section 3.2;
.12
two buoyant smoke signals complying with the requirements of section 3.3;
.13 one waterproof electric torch suitable for Morse signalling together with
one spare set of batteries and one spare bulb in a waterproof container;
.14 an efficient radar reflector, unless a survival craft radar transponder is
stowed in the liferaft;
.15 one daylight signalling mirror with instructions on its use for signalling to
ships and aircraft;
.16 one copy of the life-saving signals referred to in regulation V/16 on a
waterproof card or in a waterproof container;
.17 one set of fishing tackle;
.18 a food ration consisting of not less than 10,000 kJ (2,400 kcal) for each
person the liferaft is permitted to accommodate. These rations shall be palatable,
edible throughout the marked life, and packed in a manner which can be readily
divided and easily opened, taking into account immersion suit gloved hands. The
rations shall be packed in permanently sealed metal containers or vacuum
packed in a flexible packaging material with a negligible vapour transmission rate
(<0.1 g/m2 per 24 hours at 23ºC/85% relative humidity when tested to a
standard acceptable to the Administration. Flexible packaging materials shall be
further protected by outer packaging if needed to prevent physical damage to
the food ration and other items as result of sharp edges. The packaging shall be
clearly marked with date of packing and date of expiry, the production lot
number, the content in the package and instructions for use. Food rations
complying with the requirements of an international standard acceptable to the
Organization are acceptable in compliance with these requirements;
.19 1.5 l of fresh water for each person the liferaft is permitted to
accommodate, of which either 0.5 l per person may be replaced by a de-salting
apparatus capable of producing an equal amount of fresh water in 2 days or 1 l
per person may be replaced by a manually powered reverse osmosis desalinator,
as described in paragraph 4.4.7.5, capable of producing an equal amount of
fresh water in 2 days. The water shall satisfy suitable international requirements
for chemical and microbiological content, and shall be packed in sealed
watertight containers that are of corrosion resistant material or are treated to be
corrosion resistant. Flexible packaging materials, if used, shall have a negligible
vapour transmission rate (<0.1 g/m2 per 24 hours at 23ºC / 85% relative
humidity when tested to a standard acceptable to the Administration, except that
individually packaged portions within a larger container need not meet this
vapour transmission requirement. Each water container shall have a method of
spill proof reclosure, except for individually packaged portions of less than 125
ml. Each container shall be clearly marked with date of packing and date of
expiry, the production lot number, the quantity of water in the container, and
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instructions for consumption. The containers shall be easy to open, taking into
account immersion suit gloved hands. Water for emergency drinking complying
with the requirements of an international standard acceptable to the
Organization is acceptable in compliance with these requirements;
.20 one rustproof graduated drinking vessel;
.21 anti-seasickness medicine sufficient for at least 48 h and one seasickness
bag for each person the liferaft is permitted to accommodate;
.22 instructions on how to survive;
.23 instructions for immediate action; and
.24 thermal protective aids complying with the requirements of section 2.5
sufficient for 10% of the number of persons the liferaft is permitted to
accommodate or two, whichever is the greater.
4.1.5.2 The marking required by paragraphs 4.2.6.3.5 and 4.3.6.7 on liferafts
equipped in accordance with paragraph 4.1.5.1 shall be "SOLAS A PACK" in block
capitals of the Roman alphabet.
4.1.5.3 In the case of passenger ships engaged on short international voyages
of such a nature and duration that, in the opinion of the Administration, not all
the items specified in paragraph 4.1.5.1 are necessary, the Administration may
allow the liferafts carried on any such ships to be provided with the equipment
specified in paragraphs 4.1.5.1.1 to 4.1.5.1.6 inclusive, 4.1.5.1.8, 4.1.5.1.9,
4.1.5.1.13 to 4.1.5.1.16 inclusive and 4.1.5.1.21 to 4.1.5.1.24 inclusive and one
half of the equipment specified in paragraphs 4.1.5.1.10 to 4.1.5.1.12 inclusive.
The marking required by paragraphs 4.2.6.3.5 and 4.3.6.7 on such liferafts shall
be "SOLAS B PACK" in block capitals of the Roman alphabet.
4.1.5.4 Where appropriate the equipment shall be stowed in a container which,
if it is not an integral part of, or permanently attached to, the liferaft, shall be
stowed and secured inside the liferaft and be capable of floating in water for at
least 30 min without damage to its contents.
4.1.6 Float-free arrangements for Liferafts
4.1.6.1 Painter system
The liferaft painter system shall provide a connection between the ship and the
liferaft and shall be so arranged as to ensure that the liferaft when released and,
in the case of an inflatable liferaft, inflated is not dragged under by the sinking
ship.
4.1.6.2 Weak link
If a weak link is used in the float-free arrangement, it shall:
.1 not be broken by the force required to pull the painter from the liferaft
container;
.2 if applicable, be of sufficient strength to permit the inflation of the liferaft;
and
.3 break under a strain of 2.2 ± 0.4 kN.
4.1.6.3 Hydrostatic release units
If a hydrostatic release unit is used in the float-free arrangements, it shall:
.1 be constructed of compatible materials so as to prevent malfunction of the
unit. Galvanizing or other forms of metallic coating on parts of the hydrostatic
release unit shall not be accepted;
.2 automatically release the liferaft at a depth of not more than 4 m;
.3 have drains to prevent the accumulation of water in the hydrostatic chamber
when the unit is in its normal position;
.4 be so constructed as to prevent release when seas wash over the unit;
.5 be permanently marked on its exterior with its type and serial number;
.6 be permanently marked on the unit or identification plate securely attached
to the unit, with the date of manufacture, type and serial number and whether
the unit is suitable for use with a liferaft with a capacity of more than 25 persons;
.7 be such that each part connected to the painter system has a strength of
not less than that required for the painter; and
.8 if disposable, in lieu of the requirement in paragraph 4.1.6.3.6 be marked
with a means of determining its date of expiry.
•
General requirements for Liferafts
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4.2
4.2

Inflatable liferafts

4.2.1 Inflatable liferafts shall comply with the requirements of section 4.1 and,
in addition, shall comply with the requirements of this section.
4.2.2 Construction of inflatable liferafts
4.2.2.1 The main buoyancy chamber shall be divided into not less than two
separate compartments, each inflated through a nonreturn inflation valve on
each compartment. The buoyancy chambers shall be so arranged that, in the
event of any one of the compartments being damaged or failing to inflate, the
intact compartments shall be able to support, with positive freeboard over the
liferaft's entire periphery, the number of persons which the liferaft is permitted to
accommodate, each having a mass of 82.5 kg and seated in their normal
positions.
4.2.2.2 The floor of the liferaft shall be waterproof and shall be capable of
being sufficiently insulated against cold either:
.1 by means of one or more compartments that the occupants can inflate, or
which inflate automatically and can be deflated and reinflated by the occupants;
or
.2 by other equally efficient means not dependent on inflation.
4.2.2.3 The liferaft shall be capable of being inflated by one person. The liferaft
shall be inflated with a nontoxic gas. Inflation shall be completed within a period
of 1 min at an ambient temperature of between 18°C and 20°C and within a
period of 3 min at an ambient temperature of -30°C. The inflation system,
including any relief valves installed in compliance with paragraph 4.2.2.4, shall
comply with the requirements of an international standard acceptable to the
Organization.After inflation the liferaft shall maintain its form when loaded with
its full complement of persons and equipment.
4.2.2.4 Each inflatable compartment shall be capable of withstanding a
pressure equal to at least 3 times the working pressure and shall be prevented
from reaching a pressure exceeding twice the working pressure either by means
of relief valves or by a limited gas supply. Means shall be provided for fitting the
topping up pump or bellows required by paragraph 4.2.9.1.2 so that the working
pressure can be maintained.
4.2.3 Carrying capacity of inflatable liferafts
The number of persons which a liferaft shall be permitted to accommodate shall
be equal to the lesser of:
.1 the greatest whole number obtained by dividing by 0.096 the volume,
measured in cubic metres of the main buoyancy tubes (which for this purpose
shall include neither the arches nor the thwarts if fitted) when inflated; or
.2 the, greatest whole number obtained by dividing by 0.372 the inner
horizontal cross-sectional area of the liferaft measured in square metres (which
for this purpose may include the thwart or thwarts, if fitted) measured to the
innermost edge of the buoyancy tubes; or
.3 the number of persons having an average mass of 82.5 kg, all wearing
either immersion suits and lifejackets or, in the case of davit-launched liferafts,
lifejackets, that can be seated with sufficient comfort and headroom without
interfering with the operation of any of the liferaft's equipment.
4.2.4 Access into inflatable liferafts
4.2.4.1 At least one entrance shall be fitted with a boarding ram, capable of
supporting person weighting 100 kg sitting or kneeling and not holding onto any
other part of the liferaft, to enable persons to board the liferafts at sea. The
boarding ramp shall be so arranged as to prevent significant deflation of the
liferaft if the ramp is damaged. In the case of a davit-launched liferaft having
more than one entrance, the boarding ramp shall be fitted at the entrance
opposite the bowsing lines and embarkation facilities.
4.2.4.2 Entrances not provided with a boarding ramp shall have a boarding
ladder, the lowest step of which shall be situated not less than 0.4 m below the
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liferaft's light waterline.
4.2.4.3 There shall be means inside the liferaft to assist persons to pull
themselves into the liferaft from the ladder.
4.2.5 Stability of inflatable liferafts
4.2.5.1 Every inflatable liferaft shall be so constructed that, when fully inflated
and floating with the canopy uppermost, it is stable in a seaway.
4.2.5.2 The stability of the liferaft when in the inverted position shall be such
that it can be righted in a seaway and in calm water by one person.
4.2.5.3 The stability of the liferaft when loaded with its full complement of
persons and equipment shall be such that it can be towed at speeds of up to 3
knots in calm water.
4.2.5.4 The liferaft shall be fitted with water pockets complying with the
following requirements:
.1 the water pockets shall be of a highly visible colour;
.2 the design shall be such that the pockets fill to at least 60% of their capacity
within 25 s of deployment;
.3 the pockets shall have an aggregate capacity of at least 220 t for liferafts up
to 10 persons;
.4 the pockets for liferafts certified to carry more than 10 persons shall have
an aggregate capacity of not less than 20 N t, where N = number of persons
carried; and
.5 the pockets shall be positioned symmetrically round the circumference of
the liferaft. Means shall be provided to enable air to readily escape from
underneath the liferaft.
4.2.6 Containers for inflatable liferafts
4.2.6.1 The liferaft shall be packed in a container that is:
.1 so constructed as to withstand hard wear under conditions encountered at
sea;
.2 of sufficient inherent buoyancy, when packed with the liferaft and its
equipment, to pull the painter from within and to operate the inflation
mechanism should the ship sink; and
.3 as far as practicable watertight, except for drain holes in the container
bottom.
4.2.6.2 The liferaft shall be packed in its container in such a way as to ensure,
as far as possible, that the waterborne liferaft inflates in an upright position on
breaking free from its container.
4.2.6.3 The container shall be marked with:
.1 maker's name or trade mark;
.2 serial number;
.3 name of approving authority and the number of persons it is permitted to
carry;
.4 SOLAS;
.5 type of emergency pack enclosed;
.6 date when last serviced;
.7 length of painter;
.8 mass of the packed liferaft, if greater than 185 kg;
.9 maximum permitted height of stowage above waterline (depending on droptest height and length of painter); and
.10 launching instructions.
4.2.7 Markings on inflatable liferafts
4.2.7.1 The liferaft shall be marked with:
.1 maker's name or trade mark;
.2 serial number;
.3 date of manufacture (month and year);
.4 name of approving authority;
.5 name and place of servicing station where it was last serviced; and
.6 number of persons it is permitted to accommodate over each entrance in
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characters not less than 100 mm in height of a colour contrasting with that of the
liferaft.
4.2.7.2 Provision shall be made for marking each liferaft with the name and
port of registry of the ship to which it is to be fitted, in such a form that the ship
identification can be changed at any time without opening the container.
4.2.8 Davit-launched inflatable liferafts
4.2.8.1 In addition to complying with the above requirements, a liferaft for use
with an approved launching appliance shall, when suspended from its lifting hook
or bridle, withstand a load of:
.1 4 times the mass of its full complement of persons and equipment, at an
ambient temperature and a stabilized liferaft temperature of 20 ± 3°C with all
relief valves inoperative; and
.2 1.1 times the mass of its full complement of persons and equipment at an
ambient temperature and a stabilized liferaft temperature of -30 °C with all relief
valves operative.
4.2.8.2 Rigid containers for liferafts to be launched by a launching appliance
shall be so secured that the container or parts of it are prevented from falling
into the sea during and after inflation and launching of the contained liferaft.
4.2.9 Additional equipment for inflatable liferafts
4.2.9.1 In addition to the equipment required by paragraph 4.1.5, every
inflatable liferaft shall be provided with:
.1 one repair outfit for repairing punctures in buoyancy compartments; and
.2 one topping-up pump or bellows.

•

4.2.9.2 The knives required by paragraph 4.1.5.1.2 shall be safety knives, and
the tin openers and scissors required by paragraph 4.1.5.1.7 shall be of the
safety type.
•
Inflatable liferaft

LSA
•

4.3
4.3

Rigid liferafts

4.3.1 Rigid liferafts shall comply with the requirements of section 4.1 and, in
addition, shall comply with the requirements of this section.
4.3.2

Construction of rigid liferafts

4.3.2.1 The buoyancy of the liferaft shall be provided by approved inherently
buoyant material placed as near as possible to the periphery of the liferaft. The
buoyant material shall be fire-retardant or be protected by a fire-retardant
covering.
4.3.2.2 The floor of the liferaft shall prevent the ingress of water and shall
effectively support the occupants out of the water and insulate them from cold.
4.3.3

Carrying capacity of rigid liferafts

The number of persons which a liferaft shall be permitted to accommodate shall
be equal to the lesser of:
.1 the greatest whole number obtained by dividing by 0.096 the volume,
measured in cubic metres of the buoyancy material multiplied by a factor of 1
minus the specific gravity of that material; or
.2 the greatest whole number obtained by dividing by 0.372 the horizontal
crosssectional area of the floor of the liferaft measured in square metres; or
.3 the number of persons having an average mass of 82.5 kg, all wearing
immersion suits and lifejackets, that can be seated with sufficient comfort and
headroom without interfering with the operation of any of the liferaft's equipment.
4.3.4

Page 106

Access into rigid liferafts

Report No. 2019 48150 B04, Rev. Rev. 0 –

4.3.4.1 At least one entrance shall be fitted with a boarding ramp, capable of
supporting a person weighing 100 kg sitting or kneeling and not holding onto any
other part of the liferaft, to enable persons to board the liferaft from the sea. In
the case of a davit-launched liferaft having more than one entrance, the boarding
ramp shall be fitted at the entrance opposite to the bowsing and embarkation
facilities.
4.3.4.2 Entrances not provided with a boarding ramp shall have a boarding
ladder, the lowest step of which shall be situated not less than 0.4 m below the
liferaft's light waterline.
4.3.4.3 There shall be means inside the liferaft to assist persons to pull
themselves into the liferaft from the ladder.
4.3.5

Stability of rigid liferafts

4.3.5.1 Unless the liferaft is capable of operating safely whichever way up it is
floating, its strength and stability shall be such that it is either self-righting or
can be readily righted in a seaway and in calm water by one person.
4.3.5.2 The stability of a liferaft when loaded with its full complement of
persons and equipment shall be such that it can be towed at speeds of up to 3
knots in calm water.
4.3.6

Markings on rigid liferafts

The liferaft shall be marked with:
.1 name and port of registry of the ship to which it belongs;
.2 maker's name or trade mark;
.3 serial number;
.4 name of approving authority;
.5 number of persons it is permitted to accommodate over each entrance in
characters not less than 100 mm in height of a colour contrasting with that of the
liferaft;
.6 SOLAS;
.7 type of etnergency pack enclosed;
.8 length of painter;
.9 maximum permitted height of stowage above waterline (drop-test height);
and
.10 launching instructions.
4.3.7

Davit-launched rigid liferafts

In addition to the above requirements, a rigid liferaft for use with an approved
launching appliance shall, when suspended from its lifting hook or bridle,
withstand a load of 4 times the mass of its full complement of persons and
equipment.
•
Rigid liferafts

•

81(70)
•
5
5.1 Drop test

5.1.1 Each type of liferaft should be subjected to a minimum of two drop tests.
Where the liferaft in its operational condition is packed in a container or valise,
one such test should be carried out with the liferaft packed in each type of
container or valise in which the manufacturer proposes to market it.
5.1.2 The liferaft, in the operationally packed condition, should be suspended and
then dropped from a height of 18 m into the water. If it is to be stowed at a
height greater than 18 m, it should be dropped from the height at which it is to
be stowed. The free end of the painter should be attached to the point of
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suspension so that it pays out as the liferaft drops, thus simulating actual
conditions.
5.1.3 The liferaft should be left floating for 30 min:
.1 in the case of a rigid liferaft it should be lifted from the water to permit
thorough inspection of the liferaft, the contents of the equipment container and,
where applicable, the container or valise; and
.2 in the case of an inflatable liferaft, it should then be inflated. The liferaft
should inflate upright and in the time prescribed in 5.17.3 to 5.17.6. The
thorough inspection prescribed in 5.1.3.1 should then be carried out.
5.1.4 Damage to the container or valise, if the liferaft is normally within it when
launched, is acceptable provided the Administration is satisfied that it would not
be a hazard to the liferaft. Damage to any item of equipment is acceptable
subject to the Administration being satisfied that the operational efficiency has
not been impaired. Damage to fresh water receptacles may be accepted provided
they do not leak. However, for drop tests from heights exceeding 18 m, leakage
from up to 5% of the receptacles may be accepted provided that:
.1 the equipment list for the inflatable liferaft specifies the carriage of 5% excess
water or means of desalination adequate to produce an equivalent amount; or
.2 the water receptacles are contained in a waterproof overwrap.
5.2 Jump test
5.2.2 The jump test may be simulated by dropping a suitable and equivalent
mass, arranged so as to impact the liferaft with shoes as described in 5.2.1.
5.2.1 It should be demonstrated that a person can jump on to the liferaft, with
and without the canopy erected, from a height above the floor of at least 4.5 m
without damaging the liferaft. The test subject should weigh not less than 82.5
kg and should be wearing hard bottom shoes with smooth soles and no
protruding nails. The number of jumps performed should be equal to the total
number of persons for which the liferaft is to be approved.
5.2.3 There should be no torn fabric or damage to seams as a result of the test.
5.2.4 Unless the configuration of both sides of a canopied reversible liferaft are
identical, this test should be repeated for both sides of the liferaft.
5.3 Weight test
The fully packed liferaft container should be weighed to determine whether its
mass exceeds 185 kg. The weight test should be performed on the heaviest
variation of the liferaft, considering different containers and equipment packs
which may be used. If the mass exceeds 185 kg, the different combinations of
containers and equipment packs should be weighed to determine which will and
which will not exceed 185 kg.
5.4 Towing test
It should be demonstrated by towing that the fully loaded and equipped liferaft is
capable of being satisfactorily towed at speeds of up to 3 knots in calm water.
Towing should be by a line attached to the liferafts towing connection. The sea
anchor should be streamed while the liferaft is towed. The liferaft should be
towed for a distance of at least 1 km. During the test the force required to tow
the liferaft should be measured at speeds of 2 knots and 3 knots and recorded on
the type approval certificate.
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5.5 Mooring out tests
The liferaft should be loaded with mass equal to the mass of the total number of
persons for which it is to be approved and its equipment and moored in a
location at sea or in a seawater harbour. The liferaft should remain afloat in that
location for 30 days. In the case of an inflatable liferaft, the pressure may be
topped up once a day using the manual pump; however, during any 24 h period
the liferaft should retain its shape. The liferaft should not sustain any damage
that would impair its performance. After this test, the inflatable liferaft should be
subjected to the pressure test prescribed in 5.17.7 and 5.17.8.
5.6 Liferaft painter system test
The breaking strength of the painter system including its means of attachment to
the liferaft should be as follows:
.1 not less than 7.5 kN for liferafts accommodating up to 8 persons;
.2 not less than 10.0 kN for liferafts accommodating 9 to 25 persons;
.3 not less than 15.0 kN for liferafts accommodating more than 25 persons.
5.7 Loading and seating test
The freeboard of the liferaft in the light condition, including its full equipment but
no personnel, should be recorded. The freeboard of the liferaft should again be
recorded when the number of persons for which the liferaft is to be approved,
having an average mass of 82.5 kg, and each wearing an immersion suit and
lifejacket, have boarded and are seated. It should be established that all the
seated persons have sufficient space and headroom and it should be
demonstrated that the various items of equipment can be used within the liferaft
in this condition and, in the case of an inflated liferaft, with the floor inflated. The
freeboard, when loaded with the mass of the number of persons for which it is to
be approved and its equipment, with the liferaft on an even keel and, in the case
of an inflatable liferaft, with the floor not inflated, should not be less than 300
mm. Unless the configuration of both sides of a canopied reversible liferaft
areidentical, this test should be repeated for both sides of the liferaft.
5.8 Boarding and closing arrangement test
The boarding test should be carried out in a swimming pool by a team of not
more than four persons who should be of mature age and of differing physiques
as determined by the Administration. Preferably they should not be strong
swimmers. For this test they should be clothed in shirt and trousers or a boiler
suit and should wear approved lifejackets suitable for an adult. They must each
swim about 100 m before reaching the liferaft for boarding. There must be no
rest period between the swim and the boarding attempt. Boarding should be
attempted by each person individually with no assistance from other swimmers
or persons already in the liferaft. The water should be of a depth sufficient to
prevent any external assistance when boarding the liferaft. The arrangements
will be considered satisfactory if three of the persons board the liferaft unaided
and the fourth boards with the assistance of any of the others. The abovementioned test should be carried out also with persons clothed in immersion
suits and lifejackets. After the boarding test, it should be demonstrated by a
person clothed in an approved immersion suit that the canopy entrance can be
easily and quickly closed in 1 min and can be easily and quickly opened from
inside and outside in 1 min. Unless the configuration of both sides of a canopied
reversible liferaft are identical, this test should be repeated for both sides of the
liferaft.
5.9 Stability test
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5.9.1 The number of persons for which the liferaft is to be approved should be
accommodated on one side and then at one end and in each case the freeboard
should be recorded. Under these conditions the freeboard should be such that
there is no danger of the liferaft being swamped. Each freeboard measurement
should be taken from the waterline to the top surface of the uppermost main
buoyancy tube at its lowest point.
5.9.2 The stability of the life raft during boarding may be ascertained as follows:
Two persons, each wearing approved lifejackets, should board the empty liferaft.
It should then be demonstrated that the two persons in the liferaft can readily
assist from the water a third person who is required to feign unconsciousness.
The third person must have his back towards the entrance so that he cannot
assist the rescuers. It should be demonstrated that the water pockets adequately
counteract the upsetting moment on the liferaft and there is no danger of the
liferaft capsizing.
5.10 Manoeuvrability test
It should be demonstrated that with the paddles provided, the liferaft is capable
of being propelled when fully laden in calm conditions over a distance of at least
25 m.
5.11 Swamp test
It should be demonstrated that the liferaft, when fully swamped, is capable of
supporting its full equipment and the number of persons for which it is to be
approved. It should also be demonstrated that the liferaft does not seriously
deform in this condition.
5.12 Canopy closure test
To ensure the effectiveness of the canopy closures in preventing water entering
the liferaft, the efficiency of the closed entrances should be demonstrated by
means of a hose test or by any other equally effective method. The requirement
for the hose test is that about 2,300 1 of water per minute be directed at and
around the entrances through a 63.5 mm hose from a point 3.5 m away and 1.5
m above the level of the buoyancy tubes for a period of 5 min. The accumulation
of water inside the liferaft should not exceed 4 l. Unless the configuration of both
sides of a canopied reversible liferaft are identical, this test should be repeated
for both sides of the liferaft.
5.13 Buoyancy of float-free liferafts
It should be demonstrated that the liferafts packed in containers which are floatfree have sufficient inherent buoyancy to inflate the liferaft by means of the
actuating line in the event of the ship sinking. The combination of equipment and
container or valise should be that which produces the maximum packed weight.
5.14 Detailed inspection
A liferaft, complete in all respects and, if an inflatable liferaft, in a fully inflated
condition should be subjected to a detailed inspection in the manufacturer's
works to ensure that all the Administration's requirements are fulfilled.
5.15 Weak link test
The weak link in the painter system should be tensile tested and should have a
breaking strain of 2.2 +/- 0.4 kN.
5.18 Additional tests applicable to automatically self-righting liferafts only
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5.18.1 Rigid automatic self-righting liferafts should be tested to the righting test
in 5.17.2.1 and 5.17.2.2.
5.18.2 A suitable means should be provided to rotate the liferaft about a
longitudinal axis to any angle of heel in calm water and then release it. The
liferaft should be fully equipped, with no one on board, with entrances and
openings in the as-packed condition and, in the case of an inflatable liferaft, fully
inflated. The liferaft should be incrementally rotated to angles of heel up to and
including 180 degrees and should be released. After release, the liferaft should
always return to the upright position without any assistance. Righting action
should be positive and continuous, and complete righting should occur within the
time difference between the liferaft reaching boardable shape, as determined by
5.17.3.1, at ambient temperature, and 1 min.
5.19 Submergence test for automatically self-righting and canopied reversible
liferafts
The liferaft and, if inflatable in its packed condition, should be submerged to a
depth of at least 4 m. A rigid liferaft should be released at this depth, and, if an
inflatable liferaft, initiate inflation at this depth. The liferaft should float to the
surface and come to its designed operational condition ready to be boarded from
the sea in a sea state of at least 2 m significant wave height in association with a
wind force of Beaufort force 6.
5.20 Wind velocity tests
5.20.1 The Administration should from a range of liferafts require at least:
.1 one liferaft from a range 6 to 25 persons capacity, provided the material and
construction arrangements are similar; and
.2 each liferaft greater than 25 persons capacity, except in the case where it can
be shown that the material and construction arrangements deem this
unnecessary, to be tested under the conditions of wind velocity given in following
paragraphs.
5.20.2 The liferaft or liferafts in the packed condition with the entrance so
arranged that it will be open on inflation, but without the container, should be
inflated in a wind velocity of 30 m/s and should be left in this condition for 10
min.
5.20.3 During the above-mentioned conditions, whenever practicable, the liferaft
or liferafts should be swung over approximately 30 degrees to starboard, from
that position to approximately 30 degrees to port and return to the starting
position.
5.20.4 On completion of these first stage tests, there should be no detachment
of the arch support or canopy from the upper buoyancy tube or other damage
which affects the efficient function of the liferaft.
5.20.5 Then the liferaft or liferafts should be exposed to the above-mentioned
wind velocity for 5 min in each of the following conditions:
.1 with the entrance to the wind open and the other entrances closed, if there is
more than one entrance;
.2 with the entrance to the wind closed and the other entrances open, if there is
more than one entrance; and
.3 with all entrances closed.
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The liferaft or liferafts should show no sign of damage affecting its/their efficient
function as a result of this test.
5.21 Test for self-draining of floors of canopied reversible liferafts and
automatically self-righting liferafts
5.21.1 Water should be pumped into the interior of the liferaft, while it is afloat,
at a rate of 2300 l per minute for 1 min.
5.21.2 After the water has been shut off and has drained, there should be no
appreciable accumulation of water in the liferaft.
5.21.3 If a liferaft is divided into separate areas, by thwarts or other means,
each such area should be subjected to the test.
5.22 Liferaft light tests
The liferaft lights should be subjected to the tests prescribed in 10.1.
•
Liferafts - rigid and inflatable

•

81(70)
•
5.16
5.16 Davit-launched liferafts - strength test of lifting components

5.16.1 The breaking strength of the webbing or rope and the attachments to the
liferaft used for the lifting bridle should be established by tests on three separate
pieces of each different item. The combined strength of the lifting bridle
components should be at least six times the mass of the liferaft when loaded
with the number of persons for which it is to be approved and its equipment.
Impact test
5.16.2 The liferaft should he loaded with a mass equal to the mass of the
number of persons for which it is to be approved and its equipment. With the
liferaft in a free hanging position it should be pulled laterally to a position so that
when released it will strike a rigid vertical surface at a velocity of 3.5 m/s. The
liferaft should then be released to impact against the rigid vertical surface. After
this test the liferaft should show no signs of damage which would affect its
efficient functioning.
Drop test
5.16.3 The liferaft, loaded as prescribed in 5.16.2, should be suspended from an
on-load release at a height of 3 m above the water, be released and allowed to
fall freely into the water. The liferaft should then be examined to ensure that no
damage has been sustained which would affect its efficient functioning.
Davit-launched liferaft boarding test
5.16.4 A davit-launched liferaft should, in addition to the boarding test
prescribed in 5.8, be subjected to the following test. The liferaft, should be
suspended from a liferaft launching appliance, or from a crane with a head
sheave of similar height, and bowsed in to the ship's side or simulated ship's side.
The liferaft should then be boarded by the number of persons for which it is to be
approved of average mass 82.5 kg. There should be no undue distortion of the
liferaft. The bowsing should then be released and the liferaft left hanging for 5
min. It should then be lowered to the sea or floor and unloaded. At least three
tests are required in succession, with the hook of the lowering appliance so
positioned that its distance from the ship's side is:
.1 half the beam of the liferaft +150 mm;
.2 half the beam of the liferaft; and
Page 112

Report No. 2019 48150 B04, Rev. Rev. 0 –

.3 half the beam of the liferaft -150 mm.
The boarding, which is intended to simulate actual shipboard conditions, should
be timed and the time recorded
•
David launched liferafts

•

81(70)
•
5.17
5.17 Additional tests applicable to inflatable liferafts only
Damage test

5.17.1 It should be demonstrated that, in the event of any one of the buoyancy
compartments being damaged or failing to inflate, the intact compartment or
compartments should support, with positive freeboard over the liferaft's
periphery, the number of persons for which the liferaft is to be approved. This
can be demonstrated with persons each having a mass of 82.5 kg and seated in
their normal positions or by an equally distributed mass.
Righting test
5.17.2 This test is not required for a canopied reversible liferaft. For this test the
liferaft should be inverted so as to simulate inverted inflation.
.1 The inflatable liferaft should be loaded with its heaviest equipment pack. All of
the entrances, ports, and other openings in the liferaft canopy should be open in
order to allow the infiltration of water into the canopy when capsized;
.2 the canopy of the liferaft should then be completely filled with water. Except
for an automatically self-righting liferaft, this may be accomplished, if necessary
by partially collapsing the canopy support, or alternatively the uninflated liferaft
should be flaked out onto the surface of the water upside down and inflation
initiated. An automatically self-righting liferaft should self-right in this condition,
and should become boardable in the upright position within 1 min after the start
of the test. If the inflatable liferaft, other than an automatically self-righting
liferaft, does not self-right, it should be allowed to remain in an inverted position
for at least 10 min before righting is attempted;
.3 the righting test should be carried out by the same team of persons required
for the boarding test similarly clothed and wearing lifejackets and after
completing the swim required in 5.8. At least one of the persons righting the
inflatable liferaft should weigh less than 82.5 kg. Each person should attempt to
right the liferaft unaided. The water should be of sufficient depth to give no
external assistance to the swimmers when mounting the inverted liferaft;
.4 the righting arrangements will be considered satisfactory if each person rights
the liferaft unaided. There should be no damage to the structure of the inflatable
liferaft, and the equipment pack should remain secured in its place.
Inflation test
5.17.3 A liferaft, packed in each type of container, should be inflated by pulling
the painter and the time recorded:
.1 for it to become boardable, i.e. when buoyancy tubes are inflated to full shape
and diameter;
.2 for the cover to be erect; and
.3 for the liferaft to reach its full operational pressure* when tested:
.3.1 at an ambient temperature of between 18 degrees C and 20 degrees C;
.3.2 at a temperature of -30 degrees C; and
.3.3 at a temperature of +65 degrees C.
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• The term "operational pressure" has the same meaning as the term
"working pressure"; i.e. the pressure determined by the designed reseat
pressure of the relief valves, if fitted, except that, if the actual reseat pressure of
the relief valves, determined by testing, exceeds the designed reseat pressure by
more than 15%, the higher figure should be used.
5.17.4 When inflated in an ambient temperature of between 18 degrees C and 20
degrees C, it should achieve total inflation in not more than 1 min. In the case of
automatic self-righting liferaft, the liferaft should achieve total inflation and be
boardable in the upright position in not more than 1 min, regardless of the
orientation in which the liferaft inflates. The force required to pull the painter and
start inflation should not exceed 150 N.
5.17.5 For the inflation test at -30 degrees C the packed liferaft should be kept
at room temperature for at least 24 h, then placed in a refrigerated chamber at a
temperature of -30 degrees C for 24 h prior to inflation by pulling the painter.
Under these conditions the liferaft should reach working pressure in 3 min. Two
liferafts should be subject to an inflation test at this temperature. There should
be no seam slippage, cracking, or other defect in the liferaft and it should be
ready for use after the tests.
5.17.6 For the inflation test at +65 degrees C the packed liferaft should be kept
at room temperature for at least 24 h, then placed in a heating chamber at a
temperature of +65 degrees C for not less than 7 h prior to inflation by pulling
the painter. Under these conditions the gas pressure relief valves must be of
sufficient capacity to prevent damage to the liferaft by excess pressure and to
prevent the maximum pressure during the inflation from reaching twice the
reseat pressure of the release valve. There must be no seam slippage, cracking
or other defect in the liferaft.
Pressure test
5.17.7 Each inflatable compartment in the liferaft should be tested to a pressure
equal to three times the working pressure. Each pressure relief valve should be
made inoperative, compressed air should be used to inflate the inflatable liferaft
and the inflation source removed. The test should continue for at least 30 min.
The pressure should not decrease by more than 5% as determined without
compensating for temperature and atmospheric pressure changes, and there
should be no seam slippage, cracking or other defect in the liferaft.
5.17.8 The measurement of pressure drop due to leakage can be started when it
has been assumed that compartment material has completed stretching due to
the inflation pressure and achieved equilibrium.
Seam strength test
5.17.9.1 It should be demonstrated that sample seams, prepared in the same
condition as in production, can withstand a test load equal to the minimum
specified liferaft fabric tensile strength. Sewn seams on outer canopy fabric shall
withstand a test load of at least 70% of the minimum specified fabric tensile
strength when tested by the method described in ISO 1421:1998 and by using
test samples as shown in figure 1 below.
5.17.9.2 Weld strength
.2.1 When tested by the method prescribed below, the load required to initiate
failure of the weld should be not less than 175 N;
.2.2 Specimens should be prepared and tested as given in .3.3 below:
.3 Hydrolysis tests should be conducted on sample welded seams where
thermoplastic coated materials are to be used. The tests should be conducted as
follows:
.3.1 When tested by the method prescribed below, the weld strength of the
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sample seam should achieve 125 N/25 mm minimum.
.3.2 Test method:
.1 Store the test specimens for 12 weeks over water in a closed container at 93
+/- 2 degrees C.
.2 After the conditioning as above, dry the specimens for 1 h at 80 +/- 2 degrees
C and condition at 20 +/- 2 degrees C, 65% RH for 24 h.
.3.3 Welded test samples should be prepared as follows:
Two samples of fabric 300 mm x 200 mm, cut with the short side parallel to the
warp direction, should be superimposed face to back for double coated fabrics, or
coated face to coated face for single or asymmetrically coated fabrics. They
should be welded with a tool 10 +/- 1 mm width of convenient length. 25 mm
wide test specimens should be cut transversely to the line of the weld. The test
samples should be mounted in a test machine as in ISO 1421:1998. The
maximum peel load should be recorded.
Davit-launched inflatable liferafts - strength test
5.17.10 It should be demonstrated by an overload test on the liferaft hanging
from its centre support that the bridle system has an adequate factor of safety as
follows:
.1 the liferaft should be placed in a temperature of 20 +/- 3 degrees C for a
period of at least 6 h;
.2 following this period of conditioning, the liferaft should be suspended from its
lifting hook or bridle and the buoyancy chambers (not including an inflatable floor)
inflated;
.3 when fully inflated and when the relief valves have reseated themselves, all
relief valves should be made inoperative;
.4 the liferaft should then be lowered and loaded with a distributed mass
equivalent to four times the mass of the number of persons for which it is to be
approved and its equipment, the mass of each person being taken as 82.5 kg;
.5 the liferaft should then be raised and remain suspended for at least 5 min;
.6 the pressure before and after the test after the weight is removed and while it
remains suspended, should be recorded; and
.7 any dimensional deflections or distortions of the liferaft should be recorded.
During the test and after its completion, the inflatable liferaft should remain
suitable for its intended use.
5.17.11 It should be demonstrated, after a period of 6 h in a chamber at a
temperature of -30 degrees C, that the liferaft will support a load of 1.1 times
the number of persons for which it is to be approved and its equipment with all
relief valves operative. The liferaft should be loaded with the test weight in the
refrigerated chamber. The floor should not be inflated. The loaded inflatable
liferaft should remain suspended for at least 5 min. If the inflatable liferaft must
be removed from the chamber in order to suspend it, the inflatable liferaft should
be suspended immediately upon removal from the chamber. During the test and
after its completion, the inflatable liferaft should remain suitable for its intended
use.
5.17.12 The inflatable liferaft should be loaded with a weight equal to the mass
of its heaviest equipment pack and the number of persons for which it is to be
approved, the mass of each person being taken as 82.5 kg. Except for the floor
which should not be inflated, the inflatable liferaft should be fully inflated with all
relief valves operative. A liferaft should be lowered for a distance of at least 4.5m
in continuous contact against a structure erected to represent the side of a ship
having a 20 degrees adverse list. The height of the point from which the hook is
suspended should be comparable to that of a shipboard launching appliance.
During the test and after its completion, the liferaft should not sustain damage or
distortion, or assume a position which would render it unsuitable for its intended
purpose.
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Material tests
5.17.13 The materials when tested should meet the following requirements:
.1 The fabric should be marked in such a manner as to allow traceability of the
fabric manufacturer and production lot number.
.2 Tests and performance criteria
.2.1 Test samples should be randomly selected; and test pieces cut from each
sample as required by the relevant ISO standard or as otherwise prescribed for
each individual test.
.2.2 Fabric used for manufacture of buoyancy tubes, inflatable supports for
canopies and floors should meet the following requirements:
.2.2.1 Tensile strength
When tested by the method described in ISO 1421:1998, the tensile strength
should be a minimum of 2255 N/50 mm width for warp and weft. Maximum
elongation, for the above should be 30% over a 200 mm gauge length, the
elongation should be expressed as a percentage of the initial test length between
the jaws. Where two layers of floor fabric are provided to form an inflatable floor
the main floor should be as specified. The inner/outer layer may have a
minimum tensile strength of 1470 N/50 mm widths in warp and weft direction.
.2.2.2 Tear strength
When tested with the apparatus described in ISO 1421:1998, the tear strength
should be 1030 N minimum, in warp and weft directions. Where two layers of the
floor fabric are provided to form an inflatable floor, the main floor should be as
specified. The inner/outer layer may have a minimum tear strength of 735 N in
warp and weft directions. The preparation of the test specimens should be as
follows:
.1 from the test sample cut 3 specimens each in warp and weft directions, 76
mm +/- 1 mm wide and 400 mm long, with the length closely parallel to the
warp and weft yarns. Space the selection across the full length and width of the
sample. Make a 12.5 mm cut across the middle of each specimen at right angles
to the length.
.2 grip the specimen under test securely and evenly in the grips, which should be
200 mm apart, so that the specimen length is closely in the direction of the pull.
Operate the machine in accordance with ISO 1421:1998. The maximum load
sustained is recorded as the wound tear strength, and the average for the 3
specimens is calculated.
.2.2.3 Surface receptiveness and adhesion of surface coating
.1 When tested by the method described in ISO 2411:2000 the Surface
Receptiveness on either face should not be less than 75 N/50 mm width.
.2 For dry Surface Coating Adhesion a minimum of 75 N/50 mm is required.
.3 For wet Surface Coating Adhesion as described in .2.2.3.8 a minimum of 50
N/50 mm is required.
.4 Each coated face should be tested. The specimens should be made up as in
ISO 2411:2000 bonding like coated face to like coated face.
.5 The bonding used and the method of application should be agreed between
the liferaft manufacturer and the finished fabric manufacturer, and should be the
same as those used during the manufacture of the liferaft.
.6 On each test specimen the bonding between the adhesive or weld and the
coating should be initially measured to determine the surface receptivity.
.7 The adhesion of the coating to the base textile is then measured by cutting
through one coating layer to initiate the required mode of separation.
.8 After testing in .4 for adhesion of coating to the base textile the specimen
should be immersed for 24 h in a 3% aqueous solution of sodium chloride at 20
degrees C +/- 2 degrees C. At the end of the immersion period the specimen
should be removed from the solution, and while still wet tested by the method
specified in ISO 2411:2000.
.2.2.4 Effects of ageing
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.1 Folding Test
When tested as prescribed below there should be no cracks, separation of plies
or brittleness visible when the samples are inspected under a magnification of 2.
.2 Tensile Test
When tested as prescribed below the tensile strength after ageing should be not
less than 90% of the original tensile strength before ageing.
.3.1 Ultra-Violet Resistance
This test should be performed in accordance with the methods specified in ISO
4892-4:2004 - Open-flame carbon-arc lamps, as follows:
.1 Expose the conditioned samples to an enclosed carbon arc lamp without
"Corex D" filters for 100 h. The carbons should be Copper Clad Sunshine Arc
Type, No.22 for the upper pair and No.13 for the lower pair, or equivalent. Only
the intended outside surface of the fabric is to be exposed to the arc in the
testing apparatus. The specimens should be exposed to water spray, with the
apparatus operated so that the specimens are exposed to successive cycles of
102 min of light without spray and 18 min of light with spray. The black panel
temperature should be 80 degrees C +5 degrees C. The total exposure time
should be 100 h.
.2 Test the tensile strength of the material after exposure following the
procedure in 2.2.1. The tensile strength should be not less than 90% of the
original tensile strength before ageing.
.3 The exposed material should be bent, more heavily coated side out, around a
3.2 mm mandrel and examined visually for cracking. There should be no cracking.
.3.2 Alternative Ultra-Violet Resistance
Alternatively, this test may be performed in accordance with the methods
specified in ISO 4892-2:2006 with amendment 1:2009 - Xenon Arc type testing.
The specimens should be exposed under conditions specified below, using a
controlled irradiance water cooled Xenon Arc apparatus for a total exposure time
of 150 h.
Exposure conditions
(2 hours)

Dark cycle (1 hour)

Light cycle

Automatic irradiance
- nm at 340 nm

Nil

0.55 W/m**2

(Filter Q/B)
Black panel temperature
degrees C
Dry bulb temperature
degrees C
Relative humidity

38 +/- 2 degrees C
38 +/- 2 degrees C
95 +/- 5%

70 +/- 2
47 +/- 2
50 +/- 5%

Conditioning water
degrees C

40 +/- 4 degrees C

45 +/- 4

Water spray
min - 60 min

60 min on front and

40 min - 20

back of specimen

Nil

Front of Nil
specimen
only
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Only the intended outside surface of the fabric should be exposed to the arc. The
tensile strength of the material should be tested after exposure following the
procedure in .2.2.1. The tensile strength should be not less than 90% of the
original strength before ageing. The exposed material should be bent, with
heavily coated side out, around a 3.2 mm mandrel and each coated face
examined visually for cracking. There should be no cracking during this
examination.
The performance requirements specified in this subparagraph relate to the
behaviour of individual specimens under particular conditions of test. As the
spectrum of light from the Carbon Arc differs from that of the Xenon Arc, caution
should be exercised in interpreting the test results of both methods.
.4 Three separate specimens should be tested as follows:
.1 dimensional stability;
.2 folding; and
.3 tensile strength.
For .1 and .2 cut from the test sample 4 specimens at least 100 mm square with
the sides closely parallel to the warp and weft threads. Measure the dimensions
of two specimens accurately for .1. For .3 cut two sets of specimens as in .2.2.1.
.5 When tested as prescribed below the difference in dimensions of the sample
before and after ageing should not differ by more than 2%.
.6 Ageing of specimens test procedure:
.1 Freely suspend one specimen each for 2.2.4.4.1 and 2.2.4.4.2, and one set of
specimens for 2.2.4.4.3 in air for 7 days at 70 degrees +/- 2 degrees C. Suspend
the other specimens above water in a loosely closed vessel for seven days at 70
degrees +/- 2 degrees C.
.2 Remove the two measured specimens from the ageing oven. After 15 min at
room temperature measure the dimensions and report the percentage changes in
warp and weft directions.
.3 Remove the other two specimens. After 15 min at room temperature fold the
specimens consecutively in two directions parallel to the edges at right angles to
each other so as to reduce the exposed area of each specimen to one quarter of
its original size. Unfold and refold along the same creases but with each fold
reversed in direction. After each folding, press the fold by rubbing fingers and
thumb along it: inspect the specimens for cracks, separation of plies, stickiness
or brittleness.
.4 For the Tensile Strength Test remove the two sets of specimens from the
ageing oven. Dry the wet aged specimens for 1 h in air at 70 degrees +/- 2
degrees C, and then condition both sets for 24 h. Test in accordance with
paragraph .2.2.1.
.2.2.5 Low temperature flexing
.1 When tested at a temperature no higher than -50 degrees C by the method
prescribed below, there should be no visible cracking of the sample when
inspected under a magnification of 2. The test should be independently applied to
each face of the coated fabric.
.2 The apparatus, preparation of test specimens and test procedure should be as
described in ISO 4675:1990, except that:
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.1 when tested at the specified low temperature no specimen should show cracks;
and
.2 there should be 6 test specimens, 3 cut with the long side closely parallel to
the warp and 3 cut with the long side closely parallel to the weft direction.
.2.2.6 Flex cracking
After the specimen has been conditioned by exposing the outer face to a 3%
aqueous solution of sodium chloride for seven days at 20 degrees +/- 2 degrees
C, it should be tested as described in ISO 7854:1995. After 200,000 flexings no
cracking or delamination should be visible when inspected under a magnification
of 2.
.2.2.7 Porosity
When tested by the method prescribed below and with a pressure of 27.5 kPa
applied and maintained beneath the fabric, there should be no signs of any
leakage over a minimum period of 5 min.
.1 Test for porosity
A specimen of the fabric should be prepared and tested in accordance with ISO
TR 6065 paragraph A.2.10.2.
.2.2.8 Oil resistance
.1 When tested by the method prescribed below, after exposing the outer surface
to oil ASTM No. 1, for 2 h at 20 degrees +/- 2 degrees C, there should be no
separation of coating from textile and no residual tackiness when two exposed
faces are pressed together. The coating should not smear when rubbed with a
single pass of the finger.
.2 The test should be carried out not less than 16 h after vulcanisation or curing.
.3 The apparatus, preparation of specimens and test procedure should be in
accordance with ISO TR 6065, paragraph A.2.5. Each coated face should be
tested.
.2.2.9 Weft distortion
The weft distortion should be not more than the equivalent of 100 mm maximum
over a fabric width of 1.5 m. A line should be drawn across the fabric at right
angles to the selvedge. The weft distortion, skew and/or bow should be
measured.
.2.2.10 Resistance to blocking
.1 When tested by the method prescribed below the fabric should exhibit no
blocking
.2 The preparation of specimens and test procedure should be in accordance with
ISO 5978:1990 except that and the duration of time under load should be 7
days.
.2.2.11 Hydrolysis resistance for thermoplastic coated materials only
.1 When tested by the methods prescribed below, the following performance
values should be achieved:
.1 Coating adhesion 50 N/50 mm minimum
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.2 Blocking resistance 100 g maximum
.3 Folding test No cracks, delamination or visual deterioration
.2 The following test requirements should apply to fabrics or test specimens
which have been stored for 12 weeks over water in a closed container at 93
degrees C.
.3 The following test should be performed after drying the specimens for 1 h at
80 degrees +/- 2 degrees C, and conditioning at 20 degrees +/- 2 degrees C, 65%
RH for 24 h.
.4 The coating adhesion of the stored material specimen should be made up and
tested in accordance with paragraph .2.2.3 after the requirements of .2.2.11.2
above have been carried out.
.5 The blocking resistance should be tested in accordance with paragraph .2.2.10.
.6 Two test samples 100 mm +/- 2 mm square should be cut from the stored
material. The samples should be folded as defined in section .2.2.4.6.3 and
examined for evidence of cracks, ply separation, stickiness or brittleness.
.2.2.12 Ozone resistance
.1 When tested by the method prescribed below, no cracks should be visible at a
magnification of 5.
.2 The preparation of samples and test procedure should be in accordance with
specification ISO 3011:1997.
The following conditions should apply:
.1 Ozone concentration 50 pphm
.2 Temperature 20 degrees +/- 2 degrees C
.3 Exposure time 8 h
.4 Mandrel diameter 6 x sample thickness.
.2.3 Fabric used for the manufacture of outer canopies should meet the following
requirements:
.2.3.1 Tensile strength
When tested by the method prescribed in .2.2.1, the tensile strength should be
minimum 930 N/50 mm of width in warp and weft directions.
.2.3.2 Tear strength
When tested by the method prescribed in .2.2.2, the tear strength should be
minimum 490 N in warp and weft direction.
.2.3.3 Low temperature flexing
When tested at a temperature not higher than -30 degrees C by the method
prescribed in .2.2.5, there should be no visible cracking of the sample when
inspected under a magnification of 2. The test should be independently applied to
each face of the coated fabric.
.2.3.4 Waterproofness
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.1 When tested by the method prescribed below, no water should pass through
the cone within 30 min. The coated fabric should not contain any material that is
known to be injurious to a survivor drinking rainwater collected from the canopy.
Fabrics may be coated on one or both sides.
.2 The test specimen should be cut to a size of 300 mm x 300 mm and tested in
accordance with the following procedure: Fold the specimen twice at right angles
and open it out into the form of a cone. Secure the cone with a paper clip and
insert it into a suitable funnel supported on a flask. Pour 500 ml of water into the
cone. Record any penetration of water to the outside of the cone after 30 min.
.2.3.5 Surface receptiveness and adhesion of surface coating When tested by the
method prescribed in .2.2.3, the surface receptiveness on either face should not
be less than 25 N/50 mm width surface. For coating adhesion a minimum of 25
N/50 mm is required.
.2.3.6 Colour
The liferaft canopy should be evaluated after the mooring out test in 5.5 or an
equivalent method using artificial light to determine whether the coating is
sufficiently colour fast.
.2.3.7 Effects of ageing
.1 Folding Test
When tested by the method prescribed in .2.2.4 there should be no cracks,
separation of plies or brittleness visible when the samples are inspected under a
magnification of 2.
.2 Tensile Test
When tested by the method prescribed in .2.2.4 at least 90% of the original
tensile strength should be retained in both warp and weft direction.
.2.4 Fabric used for the manufacture of inner canopies should meet the following
requirements:
.2.4.1 Tensile strength
When tested by the method prescribed in .2.2.1 the tensile strength should be
minimum 100 N/50 mm of width in warp and weft directions.
.2.4.2 Porosity

•

As the inner canopy serves as a barrier to provide a static layer of air, it should
either be of a close weave construction or have a low porosity to air.
•
Inflatable liferafts

LSA
•

6.2.3
6.2.3

Inflatable liferafts associated with marine evacuation systems

Any inflatable liferaft used in conjunction with the marine evacuation system
shall:
.1 conform with the requirements of section 4.2 ;
.2 be sited close to the system container but be capable of dropping clear of
the deployed system and boarding platform;
.3 be capable of release one at a time from its stowage rack with
arrangements which will enable it to be moored alongside the platform;
.4 be stowed in accordance with regulation III/13.4; and
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.5 be provided with pre-connected or easily connected retrieving lines to the
platform.
•
Inflatable liferaft for MES

•

81(70)
•
6
6.1 Definitions and general conditions

6.1.1 Except as specified otherwise, the mass of an average person as used
herein should be taken to be 75 kg for a lifeboat intended for a passenger ship or
82.5 kg for a lifeboat intended for a cargo ship.
6.1.2 When weights are placed in the lifeboat to simulate the effects of an
occupant sitting in a seat, the centre of gravity of the weight in each seat shall
be placed 300 mm above the seat pan along the seat back.
6.2 Lifeboat material tests
Material fire-retardancy test
6.2.1 The hull and canopy material should be flame tested to determine its fireretarding characteristics by placing a test specimen in a flame. After removal
from the flame the burning time and burning distance should be measured and
should be to the satisfaction of the Administration.
Lifeboat buoyant material test
6.2.2 When inherent buoyant material is required, the material should be
subjected to the tests prescribed in 2.6, other than 2.6.8, except that in 2.6.6.3
high-octane petroleum spirit should be substituted for diesel oil. ( Replaced by
MSC 89/25/Add.1/Corr.1)
6.2.3 In addition to the test in 6.2.2, specimens of the material should be
immersed in each of the following for a period of 14 days under a 100 mm head:
.1 two specimens in crude oil;
.2 two specimens in marine fuel oil (grade C);
.3 two specimens in diesel oil (grade A);
.4 two specimens in high octane petroleum spirit; and
.5 two specimens in kerosene.
6.2.4 The specimens should be tested as supplied by the manufacturer and at
normal room temperature (approximately 18 degrees C).
6.2.5 Two additional specimens, which have already been subjected to the
temperature cycling tests, should be tested against high octane petroleum spirit
and afterwards subjected to the water absorption test as prescribed in 2.6.5 to
2.6.8.
6.2.6 The dimensions of the specimens should be recorded at the beginning and
end of these tests.
6.2.7 The reduction of buoyancy must not exceed 5% and the specimens should
show no sign of damage such as shrinking, cracking, swelling, dissolution or
change of mechanical qualities.
6.3 Lifeboat overload test
Davit-launched lifeboats
6.3.1 The unloaded lifeboat should be placed on blocks or suspended from the
lifting hooks and sights should be erected for measuring keel sag. The
measurements required in 6.3.4 should then be made.
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6.3.2 The lifeboat should then be loaded with properly distributed weights to
represent the fully equipped lifeboat loaded with the full complement of persons
for the type of ship for which it is to be approved. The measurements required in
6.3.4 should again be made.
6.3.3 Additional weights should then be added so that the suspended load is
25%, 50%, 75% and 100% greater than the weight of the fully equipped and
loaded lifeboat. In the case of metal lifeboats, the testing should stop at 25%
overload. The weights for the various overload conditions should be distributed in
proportion to the loading of the lifeboat in its service condition, but the weights
used to represent the persons need not be placed 300 mm above the seatpan.
Testing by filling the lifeboat with water should not be accepted as this method of
loading does not give the proper distribution of weight. Machinery may be
removed in order to avoid damage to it, in which case weights should be added
to the lifeboat to compensate for the removal of such machinery. At each
incremental overload, the measurements required in 6.3.4 should be made.
6.3.4 The following should be measured and recorded at each condition of load
specified in 6.3.1 through 6.3.3:
.1 deflection of keel amidships;
.2 change in length as measured between the top of stem and stern posts;
.3 change in breadth over the gunwale at the quarter length forward, amidships
and the quarter length aft; and
.4 change in depth measured from gunwale to keel.
6.3.5 The keel deflection and change in breadth in 6.3.4.1 and 6.3.4.3 should not
exceed 1/400 of the lifeboat's length when the lifeboat is subjected to 25%
overload; the results at 100% overload, if required by 6.3.3, should be
approximately in proportion to those obtained at 25% overload.
6.3.6 The weights should then be removed and the dimensions of the lifeboat
checked. No significant residual deflection should result. Any permanent
deflection as a result of these tests should be recorded. If the lifeboat is made of
GRP, such measurement should be taken after a lapse of time sufficient to permit
the GRP to recover its original form (approximately 18 h).
Free-fall lifeboats
6.3.7 It should be demonstrated that the lifeboat has sufficient strength to
withstand the forces acting upon it when loaded with a distributed mass equal to
the mass of the number of persons for which it is to be approved and its
equipment when free-fall launched from a height of 1.3 times the height for
which it is to be approved. If the lifeboat is normally ramp-launched, and a ramp
is not available, this test may be conducted by dropping the lifeboat vertically
with the keel at the same angle that normally occurs during water entry.
6.3.8 After this test the lifeboat should be unloaded, cleaned and carefully
examined to detect the position and extent of damage that may have occurred
as a result of this test. An operational test should then be conducted in
accordance with 6.10.1. After this test the lifeboat should again be unloaded,
cleaned, and inspected for possible damage.
6.3.9 This test should be considered successful if the lifeboat passes the
operational test to the satisfaction of the Administration; no damage has been
sustained that would affect the lifeboat's efficient functioning; and any
deflections of the hull or canopy as measured during the test would not cause
injury to lifeboat occupants.
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6.4 Davit-launched lifeboat impact and drop test
Impact test
6.4.1 The fully equipped lifeboat, including its engine, should be loaded with
weights equal to the mass of the number of persons for which the lifeboat is to
be approved. In totally enclosed lifeboats, representative safety belts and
fastenings which will experience high loads as a result of the impact should be
secured about weights equal to 100 kg to simulate holding a person during the
test. The weights should be distributed to represent the normal loading in the
lifeboat. Skates or fenders, if required, should be in position. The lifeboat, in a
free hanging position, should be pulled laterally to a position so that when
released it will strike a fixed rigid vertical surface at a velocity of 3.5 m/s. It
should be released to impact against the rigid vertical surface.
6.4.2 In the case of totally enclosed lifeboats, the acceleration forces should be
measured and evaluated in accordance with 6.17 at different positions within the
prototype lifeboat to determine the most severe occupant exposure to
acceleration considering the effects of fenders, lifeboat elasticity, and seating
arrangement.
Drop test
6.4.3 The fully equipped lifeboat, with its engine, should be loaded with weights
equal to the mass of the maximum number of persons for which the lifeboat is to
be approved. Included in this loading should be a weight of 100 kg loaded in one
of each type of seat installed in the lifeboat. The remainder of the weights should
be distributed to represent the normal loading condition but need not be placed
300 mm above the seatpan. The lifeboat should then be suspended above the
water so that the distance from the lowest point of the lifeboat to the water is 3
m. The lifeboat should then be released so that it falls freely into the water.
6.4.4 The drop test should be conducted with the lifeboat that was used in the
impact test.
Operational test after impact and drop test
6.4.5 After the impact and drop tests, the lifeboat should be unloaded, cleaned
and carefully examined to detect the position and extent of damage that may
have occurred as a result of the tests. An operational test should then be
conducted in accordance with 6.10.1.
Acceptability criteria for impact and drop tests
6.4.6 After the tests required in this section, the lifeboat should be unloaded,
cleaned, and inspected for possible damage.
6.4.7 The impact and drop tests should be considered successful if:
.1 no damage has been sustained that would affect the lifeboat's efficient
functioning;
.2 the damage caused by the impact and drop tests has not increased
significantly as a result of the test specified in 6.4.5;.
.3 machinery and other equipment has operated to full satisfaction;
.4 no significant ingress of seawater has occurred; and
.5 accelerations measured during the impact and subsequent rebound, if required
during the impact test, are in compliance with the criteria of either 6.17.9 to
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6.17.12 or 6.17.13 to 6.17.17 when using the emergency limits specified in table
2 or table 3, respectively.
6.5 Free-fall lifeboat free-fall test
Required free-fall tests
6.5.1 A lifeboat designed for free-fall launching should be subjected to test
launches conducted from the height at which the lifeboat is intended to be
stowed taking into account conditions of unfavourable list and trim, unfavourable
locations of the centre of gravity, and extreme conditions of load.
6.5.2 During the free-fall launches required in this section, acceleration forces
should be measured and the data evaluated in accordance with 6.17 at different
locations in the lifeboat to determine the worst occupant exposure to acceleration
taking into consideration the seating arrangement.
6.5.3 The tests required in this section may be conducted with correctly scaled
models that are at least 1 m in length. As a minimum, the dimensions and mass
of the lifeboat, the location of its centre-of-gravity, and its second moment of
mass, must be scaled in a reasonable manner. Depending on the construction
and behaviour of the free-fall lifeboat, other parameters may also have to be
reasonably scaled to effect correct behaviour of the model. If models are used,
sufficient full-scale tests should be conducted to verify the accuracy of the model
measurements. As a minimum, the following full-scale tests should be conducted
with the ship on an even keel using the same type of launching arrangement as
the production lifeboat and from the height for which the lifeboat is to be
approved:
.1 lifeboat fully loaded;
.2 lifeboat loaded with its required equipment and minimum launching crew only;
.3 lifeboat loaded with its required equipment and one half of the full
complement of persons distributed in the forward half of the seating positions of
the lifeboat; and
.4 lifeboat loaded with its required equipment and one half of the full
complement of persons seated in the after half of the seating positions of the
lifeboat. Acceptability criteria for free-fall tests
6.5.4 The free-fall tests required in this section should be considered acceptable
if:
.1 the acceleration forces are in compliance with the "Training" condition
specified in tables 2 and 3 of 6.17 during the launch, free-fall, and subsequent
water entry for those tests with the ship on even keel;
.2 the acceleration forces are in compliance with the "Emergency" condition
specified in tables 2 and 3 of 6.17 during the launch, free-fall, and subsequent
water entry for those tests with the ship under unfavourable conditions of list
and trim; and
.3 the lifeboat makes positive headway immediately after water entry
6.6 Lifeboat seating strength test
Davit-launched lifeboats
6.6.1 The seating should be loaded with a mass of 100 kg in each position
allocated for a person to sit in the lifeboat. The seating should be able to support
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this loading without any permanent deformation or damage.
Free-fall lifeboats
6.6.2 The seats experiencing the highest acceleration forces, and those seats
which are supported in a manner different from the other seats in the lifeboat,
should be loaded with a mass of 100 kg. The load should be arranged in the seat
so that both the seatback and the seatpan are affected. The seating should be
able to support this load during a free-fall launch from a height of 1.3 times the
approved height, without any permanent deformation or damage. This test may
be conducted as part of the test in 6.3.7 to 6.3.9.
6.7 Lifeboat seating space test
6.7.1 The lifeboat should be fitted with its engine and its equipment. The number
of persons for which the lifeboat is to be approved, having an average mass of
75 kg for a lifeboat intended for a passenger ship or 82.5 kg for a lifeboat
intended for a cargo ship, and wearing a lifejacket and any other essential
equipment, should be able to board the lifeboat and be properly seated within a
period of 3 min in the case of a lifeboat intended for a cargo ship and as rapidly
as possible in the case of a lifeboat intended for a passenger ship. The lifeboat
should then be manoeuvred and all equipment on board tested by an individual
to demonstrate that the equipment can be operated without difficulty and
without interference with the occupants.
6.7.2 The surfaces on which persons might walk should be visually examined to
determine that they have a non-skid finish.
6.8 Lifeboat freeboard and stability tests
Flooded stability test
6.8.1 The lifeboat should be loaded with its equipment. If provision lockers,
water tanks and fuel tanks cannot be removed, they should be flooded or filled to
the final waterline resulting from the test in 6.8.3. Lifeboats fitted with watertight
stowage compartments to accommodate individual drinking water containers
should have these containers aboard and placed in the stowage compartments
which should be sealed watertight during the flooding tests. Ballast of equivalent
weight and density should be substituted for the engine and any other installed
equipment that can be damaged by water.
6.8.2 Weights representing persons who would be in the water when the lifeboat
is flooded (water level more than 500 mm above the seat pan) may be omitted.
Weights representing persons who would not be in the water when the lifeboat is
flooded (water level less than 500 mm above seat pan) should be placed in the
normal seating positions of such persons with their centre of gravity
approximately 300 mm above the seat pan. Weights representing persons who
would be partly submerged in the water when the lifeboat is flooded (water level
between 0 and 500 mm above the seat pan) should additionally have an
approximate density of 1 kg/dm³ (for example water ballast containers) to
represent a volume similar to a human body.
6.8.3 When loaded as specified in 6.8.1 and 6.8.2, the lifeboat should have
positive stability when filled with water to represent flooding which would occur
when the lifeboat is holed in any one location below the waterline assuming no
loss of buoyancy material and no other damage. Several tests may have to be
conducted if holes in different areas would create different flooding conditions.
Freeboard test
6.8.4 The lifeboat with its engine should be loaded with a mass equal to that of
all the equipment. One half of the number of persons for which the lifeboat is to
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be approved should be seated in a proper seating position on one side of the
centreline. The freeboard should then be measured on the low side.
6.8.5 This test should be considered successful if the measured freeboard on the
low side is not less than 1.5% of the lifeboat's length or 100 mm, whichever is
greater.
6.9 Release mechanism test
Davit-launched lifeboats
6.9.1 The lifeboat with its engine fitted should be suspended from the release
mechanism just clear of the ground or the water. The lifeboat should be loaded
so that the total mass equals 1.1 times the mass of the lifeboat, all its equipment
and the number of persons for which the lifeboat is to be approved. The lifeboat
should be released simultaneously from each fall to which it is connected without
binding or damage to any part of the lifeboat or the release mechanism.
6.9.2 It should be confirmed that the lifeboat will simultaneously release from
each fall to which it is connected when fully waterborne in the light condition and
in a 10% overload condition.
6.9.3 With the operating mechanism disconnected it should be demonstrated
when the lifeboat is loaded with its full complement of persons and equipment
and towed at speeds of 5 knots that the moveable hook component stays closed.
Furthermore, with the operating mechanism connected, it should be
demonstrated that the lifeboat when loaded with its full complement of persons
and equipment when towed at speeds of 5 knots can be released. Both of the
above should be demonstrated as follows as follows:
.1 a force equal to 25% of the safe working load of the hook should be applied to
the hook in the lengthwise direction of the boat at an angle of 45° to the vertical.
This test should be conducted in the aftward as well as the forward direction;
.2 a force equal to the safe working load of the hook should be applied to the
hook in an athwartships direction at an angle of 20° to the vertical. This test
should be conducted on both sides; and
.3 a force equal to the safe working load of the hook should be applied to the
hook in a direction halfway between the positions of tests 1 and 2 (i.e. 45° to the
longitudinal axis of the boat in plan view) at an angle of 33° to the vertical. This
test should be conducted in four positions.
There should be no damage as a result of these tests.
6.9.4 A release mechanism should be conditioned and tested as follows:
.1 the lifeboat release and retrieval system and the longest used connection
cable/linkage associated with the system should be mounted and adjusted
according to instructions from the original equipment manufacturer and then
loaded to 100% of its safe working load and released. Load and release should
be repeated 50 times. During the 50 releases, the lifeboat release and retrieval
system should be released simultaneously from each fall to which it is connected
without any binding or damage to any part of the lifeboat release and retrieval
system. The system should be considered as "failed" if any failure during the
conditioning or unintended release occurs when load is applied but the system
has not yet been operated;
.2 the lifeboat release and retrieval system should then be disassembled, the
parts examined and wear recorded. The release and retrieval system should then
be reassembled;
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.3 the hook assembly, whilst disconnected from the operating mechanism, should
then be tested 10 times with cyclic loading from zero load to 1.1 times the safe
working load, at a nominal 10 seconds per cycle; unless the release mechanism
has been specifically designed to operate as an off-load hook with on-load
capability using the weight of the boat to close the hook, in this case the cyclic
load should be from no more than 1% to 1.1 times the SWL. For cam-type
designs, the test should be carried out at an initial cam rotation of 0º (fully reset
position), and repeated at 45º in either direction, or 45º in one direction if
restricted by design. The specimen should remain closed during the test. The
system should be considered as "failed" if any failure during this test or any
unintended release or opening occurs; and
.4 the cable and operating mechanism should then be reconnected to the hook
assembly; and the lifeboat release and retrieval system should then be
demonstrated to operate satisfactorily under its safe working load. The actuation
force should be no less than 100 N and no more than 300 N, if a cable is used it
should be the maximum length specified by the manufacturer, and secures in the
same manner it would be secured in the lifeboat. The demonstration should
verify that any interlocks, indicators and handles are still functioning and are
correctly positioned in accordance with the operation and safety instruction from
the original equipment manufacturer. The release mechanism is deemed to have
passed the testing under paragraph 6.9.4 when the tests have been conducted
successfully. The system should be considered as "failed" if any failure during
this test or any unintended release or opening occurs.
6.9.5 A second release mechanism should be tested as follows:
.1 the actuation force of the release mechanism should be measured loaded with
100% of its safe working load. The actuation force should be no less than 100 N
and no more than 300 N. If a cable is used, it should be of the maximum length
specified by the manufacturer, and secured in the same manner it would be
secured in a lifeboat. The demonstration should verify that any interlocks,
indicators and handles are still functioning and are correctly positioned in
accordance with the operation and safety instruction from the original equipment
manufacturer; and
.2 the release mechanism should be mounted on a tensile strength testing device.
The load should be increased to at least six times the working load of the release
mechanism without failure of the release mechanism.
Free-fall lifeboats
6.9.6 It should be demonstrated that the free-fall release mechanism can
operate effectively when loaded with a force equal to at least 200% of the
normal load caused by the fully equipped lifeboat when loaded with the number
of persons for which it is to be approved.
6.9.7 The release mechanism should be mounted on a tensile strength testing
device. The load should be increased to at least six times the working load of the
release mechanism without failure of the release mechanism.
6.10 Lifeboat operational test
Operation of engine and fuel consumption test
6.10.1 The lifeboat should be loaded with weights equal to the mass of its
equipment and the number of persons for which the lifeboat is to be approved.
The engine should be started and the lifeboat manoeuvred for a period of at least
4 h to demonstrate satisfactory operation. The lifeboat should be run at a speed
of not less than 6 knots for a period which is sufficient to ascertain the fuel
consumption and to establish that the fuel tank has the required capacity. The
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maximum towing force of the lifeboat should be determined. This information
should be used to determine the largest fully loaded liferaft the lifeboat can tow
at 2 knots. The fitting designated for towing other craft should be secured to a
stationary object by a tow rope. The engine should be operated ahead at full
speed for a period of at least 2 min, and the towing force measured and recorded.
There should be no damage to the towing fitting or its supporting structure. The
maximum towing force of the lifeboat should be recorded on the type approval
certificate.
Cold engine starting test
6.10.2 The engine may be removed from the lifeboat for this test; however, it
should be equipped with accessories and the transmission that will be used in the
lifeboat. The engine, along with its fuel and coolant, should be placed in a
chamber at a temperature of -15 degrees C.
6.10.3 The temperature of the fuel, lubricating oil and cooling fluid (if any)
should be measured at the beginning of this test and should not be higher than 15 degrees C. Samples of each fluid at this temperature should be collected in a
container for observation.
6.10.4 The engine should be started three times. The first two times, the engine
should be allowed to operate long enough to demonstrate that it runs at
operating speed. After the first two starts, the engine should be allowed to stand
until all parts have again reached chamber temperature. After the third start, the
engine should be allowed to continue to run for a least 10 min and during this
period the transmission should be operated through its gear positions.
Engine-out-of-water test
6.10.5 The engine should be operated for at least 5 min at idling speed under
conditions simulating normal storage. The engine should not be damaged as a
result of this test.
Submerged engine test
6.10.6 The engine should be operated for a least 5 min while submerged in water
to the level of the centreline of the crankshaft with the engine in a horizontal
position. The engine should not be damaged as a result of this test.
Compass
6.10.7 It should be determined that the compass performance is satisfactory and
that it is not unduly affected by magnetic fittings and equipment in the lifeboat.
Survival recovery test
6.10.8 It should be demonstrated by test that it is possible to bring helpless
people on board the lifeboat from the sea.
6.11 Lifeboat towing and painter release test
Towing test
6.11.1 It should be demonstrated that the fully equipped lifeboat, loaded with a
properly distributed mass equal to the mass of the number of persons for which
it is to be approved, can be towed at a speed of not less than 5 knots in calm
water and on an even keel. There should be no damage to the lifeboat or its
equipment as a result of this test.
Davit-launched lifeboat painter release test
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6.11.2 It should be demonstrated that the painter release mechanism can
release the painter on a fully equipped and loaded lifeboat that is being towed at
a speed of not less than 5 knots in calm water.
6.11.3 The painter release mechanism should be tested in several distinct
directions of the upper hemisphere not obstructed by the canopy or other
constructions in the lifeboat. The directions specified in 6.9.3 should be used if
possible.
6.12 Lifeboat light tests
The lifeboat light should be subjected to the tests prescribed in 10.1.
6.13 Canopy erection test
6.13.1 This test is required only for partially enclosed lifeboats. During the test
the lifeboat should be loaded with the number of persons for which it is to be
approved.
6.13.2 If the lifeboat is partially enclosed it should be demonstrated that the
canopy can be easily erected by not more than two persons.
•
Lifeboats

•

81(70)
•
6.14
6.14 Additional tests for totally enclosed lifeboats
Self-righting test

6.14.1 A suitable means should be provided to rotate the lifeboat about a
longitudinal axis to any angle of heel and then release it. The lifeboat, in the
enclosed condition, should be incrementally rotated to angles of heel up to and
including 180 degrees and should be released. After release, the lifeboat should
always return to the upright position without the assistance of the occupants.
These tests should be conducted in the following conditions of load:
.1 when the lifeboat with its engine is loaded in the normal position with properly
secured weights representing the fully equipped lifeboat with a full complement
of persons on board. The weight used to represent each person, assumed to
have an average mass of 75 kg, should be secured at each seat location and
have its centre of gravity approximately 300 mm above the seatpan so as to
have the same effect on stability as when the lifeboat is loaded with the number
of persons for which it is to be approved; and
.2 when the lifeboat is in the light condition.
6.14.2 At the beginning of these tests, the engine should be running in neutral
position and:
.1 unless arranged to stop automatically when inverted, the engine should
continue to run when inverted and for 30 min after the lifeboat has returned to
the upright position;
.2 if the engine is arranged to stop automatically when inverted, it should be
easily restarted and run for 30 min after the lifeboat has returned to the upright
position.
Flooded capsizing test
6.14.3 The lifeboat should be placed in the water and fully flooded until the
lifeboat can contain no additional water. All entrances and openings should be
secured to remain open during the test.
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6.14.4 Using a suitable means, the lifeboat should be rotated about a
longitudinal axis to a heel angle of 180 degrees and then released. After release,
the lifeboat should attain a position that provides an above-water escape for the
occupants.
6.14.5 For the purpose of this test, the mass and distribution of the occupants
may be disregarded. However, the equipment, or equivalent mass, should be
secured in the lifeboat in the normal operating position.
Engine inversion test
6.14.6 The engine and its fuel tank should be mounted on a frame that is
arranged to rotate about an axis equivalent to the longitudinal axis of the boat. A
pan should be located under the engine to collect any oil which may leak from
the engine so that the quantity of such oil can be measured.
6.14.7 The following procedure should be followed during this test:
.1 start the engine and run it at full speed for 5 min;
.2 stop the engine and rotate it in a clockwise direction through 360 degrees ;
.3 restart the engine and run it at full speed for 10 min;
.4 stop the engine and rotate it in a counter-clockwise direction through 360
degrees ;
.5 restart the engine, run it at full speed for 10 min, and then stop the engine;
.6 allow the engine to cool;
.7 restart the engine and run it at full speed for 5 min;
.8 rotate the running engine in a clockwise direction through 180 degrees , hold
at the 180 degrees position for 10 s, and then rotate it 180 degrees further in a
clockwise direction to complete one revolution;
.9 if the engine is arranged to stop automatically when inverted, restart it;
.10 allow the engine to continue to run at full speed for 10 min;
.11 shut the engine down and allow it to cool;
.12 repeat the procedure in 6.14.7.7 through 6.14.7.11, except that the engine
should be turned in a counter-clockwise direction;
.13 restart the engine and run it at full speed for 5 min;
.14 rotate the engine in a clockwise direction through 180 degrees and stop the
engine. Rotate it 180 degrees further to complete a full clockwise revolution;
.15 restart the engine and run it at full speed for 10 min;
.16 repeat the procedure in 6.14.7.14, turning the engine counter-clockwise;
.17 restart the engine, run it at full speed for 10 min and then shut it down; and
.18 dismantle the engine for examination.
6.14.8 During these tests, the engine should not overheat, fail to operate, or
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leak more than 250 ml of oil during any one inversion. When examined after
being dismantled the engine should show no evidence of overheating or
excessive wear.
•
totally enclosed lifeboats

•

81(70)
•
12
12.1 Materials

Materials used in the construction of marine evacuation systems are to be tested
to the standards laid down in paragraph 5.17.13 where applicable.
12.2 Marine evacuation system container
12.2.1 It should be demonstrated that the passage and platform if fitted, or
liferafts in any other case, can be deployed from the container by one person in a
sequence prescribed in the manufacturer's instruction. If more than one action is
necessary to operate the system means should be provided to prevent incorrect
operation.
12.2.2 A static load of 2.2 times the maximum load on the system should be
applied to its structural attachment to the ship for a period of 30 min. This static
load is to be equivalent to the calculated load imposed by the maximum number
and size of fully loaded liferafts for which the system is designed, attached to the
loaded platform with the ship moving through the water at 3 knots against a
head wind of force 10 on the Beaufort scale. There should be no evidence of
significant deformation or other damage as a result of this factory test.
12.2.3 The exterior of the container as installed should be hose tested in a
similar manner to the canopy closure test in paragraph 5.12 to ensure that it is
reasonably weathertight to prevent the ingress of water. Alternatively, when
hose testing is required to verify the tightness of the structures the minimum
pressure in the hose, at least equal to 2 bar, is to be applied at a maximum
distance of 1.5 m. The nozzle diameter is not to be less than 12 mm.
12.2.4 The release and securing arrangements for any internal or external doors
are to be satisfactorily tested by 5 dry release operations carried out
consecutively.
12.2.5 It should be demonstrated by 2 dry deployments of the system, with the
container angled back to simulate an unfavourable trim of up to 10 degrees and
list of up to 20 degrees either way, that the outer door, the passage and
platform (if fitted), will not suffer damage which render it unusable for its
intended purpose.
12.3 Marine evacuation passage
12.3.1 For an inclined inflated passage the following requirements are to be
complied with:
.1 a fully inflated passage should be arranged on solid base at the height at
which it is to be stowed on board. When loaded at mid length with a weight of
150 kg for each single slide path the passage must not become unduly distorted;
.2 a fully inflated passage should be subjected to individual sliding operations
twice the number for which it is to be certificated. For this test actual persons of
varied physique and weight should be used. On completion the slide path must
remain in a serviceable condition;
.3 it should be demonstrated using actual persons that the loss of pressure in
any one section of the passage will not limit its use as a means of evacuation;
.4 a static load of 2.2 times the maximum to which the system is to be designed,
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in accordance with paragraph 12.2.2, should be applied for a period of 30
minutes to the connection between the passage and the container. On
completion there must be no signs of any fracture or stranding of its connections;
.5 the uninflated passage with its gas cylinders should be placed in a cold
chamber at a temperature of -30 degrees C. After a period of not less than 24 h
at this temperature the chute should reach its working pressure within 5 min.
The components must show no sign of cracking, seam slippage or other defects;
.6 the uninflated passage with its gas cylinders should be placed in a hot
chamber at a temperature of +65 degrees C for not less than 7 h. On inflation
the pressure relief valves on the passage should be of sufficient capacity to
prevent pressure in excess of twice the designed working pressure;
.7 it should be demonstrated with at least 10 sliding operations on a slide path
thoroughly wetted with water to simulate wet weather conditions, that the speed
of descent is not excessive or dangerous; and
.8 a pressure test is to be carried out in accordance with paragraphs 5.17.7 and
5.17.8.
12.3.2 For vertical passage systems the following requirements are to be
complied with:
.1 the passage(s) should be subjected to individual descent operations twice the
number for which it is to be certificated. For this test actual persons of varied
physique and weight should be used. On completion the passage path should
remain in a serviceable condition;
.2 a load of 2.2 times the maximum to which the system is to be designed, in
accordance with paragraph 12.2.2, should be applied for a period of 30 min to
the connection between the passage and the container. On completion there
must be no signs of any fracture or stranding of its connections;
.3 the stowed passage should be placed in a cold chamber at a temperature of 30 degrees C. After a period of 24 h at this temperature the passage should
show no signs of cracking or other defects; and
.4 it should be demonstrated with at least 10 descent operations, in the case of
open vertical passages with the path thoroughly wetted with water to simulate
wet weather conditions, that the speed of descent is not excessive or dangerous.
12.4 Marine evacuation platform, if fitted
12.4.1 The platform should be inflated and loaded with the number of persons
carried in accordance with the number specified by paragraph 6.2.1.3.3 of the
Code, all wearing an approved lifejacket. Freeboards are to be measured all
round, and should not be less than 300 mm.
12.4.2 It should be demonstrated that in the event of the loss of 50% of the
buoyancy in the tubes the platform should be capable of supporting, with a
positive freeboard all round, the number of persons specified in paragraph
6.2.1.3.3 of the Code.
12.4.3 It should be demonstrated that the platform is self draining with no
possibility of a build up of water.
12.4.4 The platform with its inflation system should be placed in a cold chamber
at a temperature of -30 degrees C. After a period of not less than 24 h at this
temperature the platform on being inflated should achieve its normal working
pressure in not more than 5 min. There should be no seam slippage, cracking or
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other defects on the platform, and it should be ready for use on completion of
the test.
12.4.5 The platform with its inflation system should be placed in a hot chamber
at a temperature of +65 degrees C for not less than 7 h. On being inflated the
pressure relief valves should be of sufficient capacity to prevent pressure in
excess of twice the designed working pressure.
12.4.6 A pressure test is to be carried out in accordance with paragraphs 5.17.7
and 5.17.8 of the Code.
12.5 Associated inflatable liferafts
12.5.1 Liferafts used in conjunction with the marine evacuation system should
conform and be prototype tested to the requirements of paragraph 5.
12.5.2 It should be demonstrated that the liferafts can be deployed from their
stowage position, and moored alongside the platform, if fitted, before being
inflated, and bowsed in ready for boarding.
12.5.3 It should be demonstrated that the liferafts can be deployed from their
stowage positions independently of the marine evacuation system.
12.5.4 It should be demonstrated that the liferafts will float free from their
stowage positions, inflate and then break free in the event of the ship sinking.
12.5.5 If the passage is to give direct access to the liferaft(s), it should be
demonstrated that it can be easily and quickly detached.
12.6 Performance
12.6.1 It should be demonstrated in harbour by a full deployment of a system,
including the launching and inflation of all the associated liferafts, that the
system will provide a satisfactory means of evacuation. For this trial the number
of persons to be used should be that for which the system is to be certificated.
The various stages of this trial should be timed so as to permit the calculation of
the number of persons that can be evacuated in any specified period.
12.6.2 It should be demonstrated at sea by a full deployment of a system,
including the launching and inflation of the associated liferafts, that the system
will provide a satisfactory means of evacuation in a sea state associated with a
wind of force 6 on the Beaufort scale, and in association with a significant wave
height of at least 3 m. During the sea trial, a spectrum analysis of the recorded
wave height shall be performed. The signal shall be high-pass filtered at 0.08 Hz
to exclude any contributions from swell. The significant wave height shall be
calculated based on filtered spectrum and shall not be less than 3.0 m. The
demonstration should be carried out in accordance with the following procedures:
.1 Phase 1 - Initial deployment of system
.1 with the ship in a simulated "dead ship" condition, and the bow into the wind
the system (passage and platform or any other configuration) should be
deployed in its normal design manner, and
.2 the platform and passage are to be observed from the ship to verify in this
condition that it forms a stable evacuation system for the platform crew to
descend and carry out their initial duties in preparation for evacuation;
.2 Phase 2 - Lee side trial
.1 the ship to be manoeuvred to place the system on the lee side and then
allowed to freely drift;
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.2 where the system employs a platform, the nominated number of the platform
crew are to descend via the passage and retrieve at least two liferafts which
have been launched separately;
.3 where the system employs a passage giving direct access to the liferaft, the
nominated number of liferaft boarding crew are to descend via the passage. If
additional liferafts are employed with the system, then they should be launched
separately and be retrieved by the liferaft crew; and
.4 after the liferafts have been satisfactorily deployed, dependant upon safety
consideration 20 persons in suitable protective clothing are to evacuate to the
liferafts through the passage;
.3 Phase 3 - Loaded trial lee side
.1 the platform, if fitted, and the required number of liferafts are to be loaded to
their certified capacity with weights representing 75 kg/person; and
.2 when loaded with the required weights the system is to be observed for a
period of 30 min, with the ship free to drift, to confirm the system continues to
provide a safe and stable evacuation system;
.4 Phase 4 - Loaded trial weather side
.1 the trials in paragraphs 12.6.2.2 and 12.6.2.3 should be repeated with the
system deployed on the weather side of the ship. The lee side trial and the
weather side trial may be conducted in any convenient order;
.2 where ship manoeuvres are required to place the system on any one side, any
damage or failure sustained during this manoeuvre should not constitute a failure
of the system; and

•

.3 the system should be tested, as far as practicable, on a vessel having similar
characteristics to the types of ships the equipment is to be fitted to.
•
MES

III
•

26.2.1, .3, .4
2 Liferafts
2.1 The ro-ro passenger ship’s liferafts shall be served by marine evacuation
systems complying with the requirements of section 6.2 of the Code or launching
appliances complying with the requirements of paragraph 6.1.5 of the Code,
equally distributed on each side of the ship.
2.3 Every liferaft on ro-ro passenger ships shall be of a type fitted with a
boarding ramp complying with the requirements of paragraph 4.2.4.1 or 4.3.4.1
of the Code, as appropriate.
2.4 Every liferaft on ro–ro passenger ships shall either be automatically selfrighting or be a canopied reversible liferaft which is stable in a seaway and is
capable of operating safely whichever way up it is floating. Alternatively, the ship
shall carry automatically self-righting liferafts or canopied reversible liferafts, in
addition to its normal complement of liferafts, of such aggregate capacity as will
accommodate at least 50%of the persons not accommodated in lifeboats. This
additional liferaft capacity shall be determined on the basis of the difference
between the total number of persons on board and the number of persons
accommodated in lifeboats. Every such liferaft shall be approved by the
Administration having regard to the recommendations adopted by the
Organization.*
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•

•

III
•

Lifraft, Ro-PAX
canopied, selfrighting or reversible
•
MSC/Circ.809

26.3
3 Fast rescue boats
3.1 At least one of the rescue boats on a ro-ro passenger ship shall be a fast
rescue boat complying with section 5.1.4 of the Code.
3.2 Each fast rescue boat shall be served by a suitable launching appliance
complying with section 6.1.7 of the Code.
3.3 At least two crews of each fast rescue boat shall be trained and drilled
regularly having regard to the Seafarers Training, Certification and Watchkeeping
(STCW) Code and recommendations adopted by the Organization,* including all
aspects of rescue, handling, manoeuvring, operating these craft in various
conditions, and righting them after capsize.

•

3.4 In the case where the arrangement or size of a ro-ro passenger ship,
constructed before 1 July 1997, is such as to prevent the installation of the fast
rescue boat required by paragraph 3.1, the fast rescue boat may be installed in
place of an existing lifeboat which is accepted as a rescue boat or, in the case of
ships constructed prior to 1 July 1986, boats for use in an emergency, provided
that all of the following conditions are met:
.1 the fast rescue boat installed is served by a launching appliance complying
with the provisions of paragraph 3.2;
.2 the capacity of the survival craft lost by the above substitution is
compensated by the installation of liferafts capable of carrying at least an equal
number of persons served by the lifeboat replaced; and
.3 such liferafts are served by the existing launching appliances or marine
evacuation systems.
•
Fast rescue boats, Ro-PAX
•
MSC/Circ.809; A.771(18)

III
•

33
1 Cargo ship survival craft embarkation arrangements shall be so designed
that lifeboats can be boarded and launched directly from the stowed position and
davit-launched liferafts can be boarded and launched from a position
immediately adjacent to the stowed position or from a position to which the
liferaft is transferred prior to launching in compliance with the requirements of
regulation 13.5.
2 On cargo ships of 20,000 gross tonnage and upwards, lifeboats shall be
capable of being launched, where necessary utilizing painters, with the ship
making headway at speeds up to 5 knots in calm water.
•
Survival craft embarkation and launching arrangements
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FR 8
SSE 4 (FR 9): Provide means for the safety and survivability of
all persons after abandonment for the time until expected rescue
SSE 4 (FR 10): Provide ready access to survival systems for all
persons
SSE 6 (combines old FR 9 and 10): All ships should provide
means for the safety and survivability of all persons after
abandonment for the time until expected rescue.
EP 1
Survival craft should provide a habitable environment for all persons on board that prevent
exposure to a long-term CO2 concentration of more than 5,000 ppm for at least 24 hours.
•
LSA
•
2.5
2.5 Thermal protective aids
2.5.1 A thermal protective aid shall be made of waterproof material
having a thermal conductance of not more than 7800 W/(m2K) and shall
be so constructed that, when used to enclose a person, it shall reduce
both the convective and evaporative heat loss from the wearer's body.
2.5.2 The thermal protective aid shall:
.1 cover the whole body of persons of all sizes wearing a lifejacket with
the exception of the face. Hands shall also be covered unless
permanently attached gloves are provided;
.2 be capable of being unpacked and easily donned without assistance
in a survival craft or rescue boat; and
.3 permit the wearer to remove it in the water in not more than 2 min,
if it impairs ability to swim.
2.5.3 The thermal protective aid shall function properly throughout an
air temperature range -30°C to +20 °C.
•
Thermal Protective Aid

EP 2
Survival craft should provide adequate ventilation and protection for its complement against
wind, rain and spray at all ambient temperatures between -15 and 30 degrees C.
•
LSA
•
1.2.2
1.2 General requirements for life-saving appliances

•

.2 not be damaged in stowage throughout the air temperature range 30°C to +65°C and, in the case of personal life-saving appliances, unless
otherwise specified, remain operational throughout the air temperature
range -15°C to +40°C;
•
General requirements, temperature range

LSA
•

4.1.1.5
4.1 General requirements for liferafts
4.1.1.5 The liferaft shall have a canopy to protect the occupants from
exposure which is automatically set in place when the liferaft is launched
and waterbome. The canopy shall comply with the following:
.1 it'shall provide insulation against heat and cold by means of either
two layers of material separated by an air gap or other equally efficient
means. Means shall be provided to prevent accumulation of water in the
air gap;
.2 its interior shall be of a colour that does not cause discomfort to the
occupants;
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•

.3 each entrance shall be clearly indicated and be provided with
efficient adjustable closing arrangements which can be easily and quickly
opened by persons clothed in immersion suits from inside and outside,
and closed from inside, the liferaft so as to permit ventilation but exclude
seawater, wind and cold. Liferafts accommodating more than eight
persons shall have at least two diametrically opposite entrances;
.4 it shall admit sufficient air for the occupants at all times, even with
the entrances closed;
.5 it shall be provided with at least one viewing port;
.6 it shall be provided with means for collecting rain water;
.7 it shall be provided with means to mount a survival craft radar
transponder at a height of at least 1 m above the sea; and
.8 it shall have sufficient headroom for sitting occupants under all parts
of the canopy.
•
Liferafts - canopy requirement

LSA
•

4.4.6
4.4 General requirements for lifeboats
4.4.6

Lifeboat propulsion

4.4.6.2 The engine shall be provided with either a manual starting
system, or a power starting system with two independent rechargeable
energy sources. Any necessary starting aids shall also be provided. The
engine starting systems and starting aids shall start the engine at an
ambient temperature of - 15°C within 2 min of commencing the start
procedure unless, in the opinion of the Administration having regard to
the particular voyages in which the ship carrying the lifeboat is
constantly engaged, a different temperature is appropriate. The starting
systems shall not be impeded by the engine casing, seating or other
obstructions.
•
Lifeboat propulsion

•

81(70)
•
6.10.1
6.10 Lifeboat operational test
Cold engine starting test

6.10.2 The engine may be removed from the lifeboat for this test;
however, it should be equipped with accessories and the transmission
that will be used in the lifeboat. The engine, along with its fuel and
coolant, should be placed in a chamber at a temperature of -15 degrees
C.
6.10.3 The temperature of the fuel, lubricating oil and cooling fluid (if
any) should be measured at the beginning of this test and should not be
higher than -15 degrees C. Samples of each fluid at this temperature
should be collected in a container for observation.
6.10.4 The engine should be started three times. The first two times, the
engine should be allowed to operate long enough to demonstrate that it
runs at operating speed. After the first two starts, the engine should be
allowed to stand until all parts have again reached chamber temperature.
After the third start, the engine should be allowed to continue to run for
a least 10 min and during this period the transmission should be
operated through its gear positions.
•
Lifeboats, cold engine starting

EP 3
Each survival craft shall have sufficient buoyancy when loaded with its full complement of
persons and when punctured in any one location.
•
LSA
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•

4.4.4 + .5
4.4 General requirements for lifeboats
4.4.4 Lifeboat buoyancy
All lifeboats shall have inherent buoyancy or shall be fitted with
inherently buoyant material which shall not be adversely affected by
seawater, oil or oil products, sufficient to float the lifeboat with all its
equipment on board when flooded and open to the sea. Additional
inherently buoyant material, equal to 280 N of buoyant force per person
shall be provided for the number of persons the lifeboat is permitted to
accommodate. Buoyant material, unless in addition to that required
above, shall not be installed external to the hull of the lifeboat.
4.4.5 Lifeboat freeboard and stability
4.4.5.1 All lifeboats shall be stable and have a positive GM value when
loaded with 50% of the number of persons the lifeboat is permitted to
accommodate in their normal positions to one side of the centreline.
4.4.5.2 Under the condition of loading in paragraph 4.4.5.1:
.1 each lifeboat with side openings near the gunwale shall have a
freeboard, measured from the waterline to the lowest opening through
which the lifeboat may become flooded, of at least 1.5% of the lifeboat's
length or 100 mm, whichever is the greater; and
.2 each lifeboat without side openings near the gunwale shall not
exceed an angle of heel of 20° and shall have a freeboard, measured
from the waterline to the lowest opening through which the lifeboat may
become flooded, of at least 1.5% of the lifeboat's length or 100 mm,
whichever is the greater.
•
Buoyancy and stability of lifeboats

EP 4
All passenger ships must have sufficient self-propelled craft capable of marshalling all nonself-propelled survival craft sufficient for the total number of persons on board.
•
III
•
21.3
3 Marshalling of liferafts

3.1 The number of lifeboats and rescue boats that are carried on
passenger ships shall be sufficient to ensure that in providing for
abandonment by the total number of persons on board not more than six
liferafts need be marshalled by each lifeboat or rescue boat.

•

3.2 The number of lifeboats and rescue boats that are carried on
passenger ships engaged on short international voyages and shall be
sufficient to ensure that in providing for abandonment by the total
number of persons on board not more than nine liferafts need be
marshalled by each lifeboat or rescue boat.
•
Marshallig of Liferafts, PAX

LSA
•

5.1.1.7
5.1 Rescue boats
5.1.1

General requirements

5.1.1.7 Rescue boats shall have sufficient mobility and manoeuvrability
in a seaway to enable persons to be retrieved from the water, marshal
liferafts and tow the largest liferaft carried on the ship when loaded with
its full complement of persons and equipment or its equivalent at a speed
of at least 2 knots.
•
2 kn towing for rescue boats

EP 5
Self-propelled survival and rescue craft should be capable of proceeding ahead in calm water
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at least at 2 knots when towing the largest passive survival craft carried on the ship loaded
with its full complement of persons and equipment.
•
LSA
•
5.1.1.7
5.1 Rescue boats
5.1.1

General requirements

5.1.1.7 Rescue boats shall have sufficient mobility and manoeuvrability
in a seaway to enable persons to be retrieved from the water, marshal
liferafts and tow the largest liferaft carried on the ship when loaded with
its full complement of persons and equipment or its equivalent at a speed
of at least 2 knots.
•
2 kn towing for rescue boats

•

81(70)
•
6.10.1
6.10 Lifeboat operational test

Operation of engine and fuel consumption test
6.10.1 The lifeboat should be loaded with weights equal to the mass of
its equipment and the number of persons for which the lifeboat is to be
approved. The engine should be started and the lifeboat manoeuvred for
a period of at least 4 h to demonstrate satisfactory operation. The
lifeboat should be run at a speed of not less than 6 knots for a period
which is sufficient to ascertain the fuel consumption and to establish that
the fuel tank has the required capacity. The maximum towing force of
the lifeboat should be determined. This information should be used to
determine the largest fully loaded liferaft the lifeboat can tow at 2 knots.
The fitting designated for towing other craft should be secured to a
stationary object by a tow rope. The engine should be operated ahead at
full speed for a period of at least 2 min, and the towing force measured
and recorded. There should be no damage to the towing fitting or its
supporting structure. The maximum towing force of the lifeboat should
be recorded on the type approval certificate.
Towing test
6.11.1 It should be demonstrated that the fully equipped lifeboat, loaded
with a properly distributed mass equal to the mass of the number of
persons for which it is to be approved, can be towed at a speed of not
less than 5 knots in calm water and on an even keel. There should be no
damage to the lifeboat or its equipment as a result of this test.
•
Lifeboats, speed, towing capability

EP 6
Survival craft should be able to reach a safe distance from the ship in a timely manner,
either by its own propulsion or by assistance from other survival craft or rescue craft.
•
LSA
•
4.4.6
4.4 General requirements for lifeboats
4.4.6

Lifeboat propulsion

4.4.6.1 Every lifeboat shall be powered by a compression ignition
engine. No engine shall be used for any lifeboat if its fuel has a flashpoint
of 43 °C or less (closed cup test).
4.4.6.2 The engine shall be provided with either a manual starting
system, or a power starting system with two independent rechargeable
energy sources. Any necessary starting aids shall also be provided. The
engine starting systems and starting aids shall start the engine at an
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ambient temperature of - 15°C within 2 min of commencing the start
procedure unless, in the opinion of the Administration having regard to
the particular voyages in which the ship carrying the lifeboat is
constantly engaged, a different temperature is appropriate. The starting
systems shall not be impeded by the engine casing, seating or other
obstructions.
4.4.6.3 The engine shall be capable of operating for not less than 5
min after starting from cold with the lifeboat out of the water.
4.4.6.4 The engine shall be capable of operating when the lifeboat is
flooded up to the centreline of the crank shaft.
4.4.6.5 The propeller shafting shall be so arranged that the propeller
can be disengaged from the engine. Provision shall be made for ahead
and astern propulsion of the lifeboat.
4.4.6.6 The exhaust pipe shall be so arranged as to prevent water from
entering the engine in normal operation.
4.4.6.7 All lifeboats shall be designed with due regard to the safety of
persons in the water and to the possibility of damage to the propulsion
system by floating debris.
4.4.6.8 The speed of a lifeboat when proceeding ahead in calm water,
when loaded with its full complement of persons and equipment and with
all engine powered auxiliary equipment in operation, shall be at least 6
knots and at least 2 knots when towing the largest liferaft carried on the
ship loaded with its full complement of persons and equipment or its
equivalent. Sufficient fuel, suitable for use throughout the temperature
range expected in the area in which the ship operates, shall be provided
to run the fully loaded lifeboat at 6 knots for a period of not less than 24
h.
4.4.6.9 The lifeboat engine, transmission and engine accessories shall
be enclosed in a fire-retardant casing or other suitable arrangements
providing similar protection. Such arrangements shall also protect
persons from coming into accidental contact with hot or moving parts
and protect the engine from exposure to weather and sea. Adequate
means shall be provided to reduce the engine noise so that a shouted
order can be heard. Starter batteries shall be provided with casings
which form a watertight enclosure around the bottom and sides of the
batteries. The battery casings shall have a tight fitting top which provides
for necessary gas venting.
4.4.6.10 The lifeboat engine and accessories shall be designed to limit
electromagnetic emissions so that engine operation does not interfere
with the operation of radio life-saving appliances used in the lifeboat.
4.4.6.11 Means shall be provided for recharging all engine starting, radio
and searchlight batteries. Radio batteries shall not be used to provide
power for engine starting. Means shall be provided for recharging lifeboat
batteries from the ship's power supply at a supply voltage not exceeding
50 * V which can be disconnected at the lifeboat embarkation station, or
by means of a solar battery charger.

•

LSA
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4.4.6.12 Water-resistant instructions for starting and operating the
engine shall be provided and mounted in a conspicuous place near the
engine starting controls.
•
Lifeboat propulsion
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•

4.1.1.4
4.1 General requirements for liferafts
4.1.1.4 The liferaft and its fittings shall be so constructed as to enable
it to be towed at a speed of 3 knots in calm water when loaded with its
full complement of persons and equipment and with one of its seaanchors streamed.
•
Liferafts - capability being towed

•

81(70)
•
5.4

5.4 Towing test
It should be demonstrated by towing that the fully loaded and equipped
liferaft is capable of being satisfactorily towed at speeds of up to 3 knots
in calm water. Towing should be by a line attached to the liferafts towing
connection. The sea anchor should be streamed while the liferaft is towed.
The liferaft should be towed for a distance of at least 1 km. During the
test the force required to tow the liferaft should be measured at speeds
of 2 knots and 3 knots and recorded on the type approval certificate.
•
Liferafts - towing test

EP 7
Each survival craft should have sufficient first aid supplies, anti-seasickness medication, and
supply of food and water for the number of persons on board.
•
LSA
•
4.4.8 + .9
4.4 General requirements for lifeboats
4.4.8

Lifeboat equipment

All items of lifeboat equipment, whether required by this paragraph or
elsewhere in section 4.4, shall be secured within the lifeboat by lashings,
storage in lockers or compartments, storage in brackets or similar
mounting arrangements or other suitable means. However, in the case of
a lifeboat to be launched by falls the boat-hooks shall be kept free for
fending off purposes. The equipment shall be secured in such a manner
as not to interfere with any abandonment procedures. All items of
lifeboat equipment shall be as, small and of as little mass as possible and
shall be packed in a suitable and compact form. Except where otherwise
stated, the normal equipment of every lifeboat shall consist of:
.1 except for free-fall lifeboats, sufficient buoyant oars to make
headway in calm seas. Thole pins, crutches or equivalent arrangements
shall be provided for each oar provided. Thole pins or crutches shall be
attached to the boat by lanyards or chains;
.2 two boat-hooks;
.3 a buoyant bailer and two buckets;
.4 a survival manual
.5 an operational compass which is luminous or provided with suitable
means of illumination. In a totally enclosed lifeboat, the compass shall be
permanently fitted at the steering position; in any other lifeboat, it shall
be provided with a binnacle if necessary to protect it from the weather,
and suitable mounting arrangements;
.6 a sea-anchor of adequate size fitted with a shock-resistant hawser
which provides a firm hand grip when wet. The strength of the seaanchor, hawser and tripping line if fitted shall be adequate for all sea
conditions;
.7 two efficient painters of a length equal to not less than twice the
distance from the stowage position of the lifeboat to the waterline in the
lightest seagoing condition or 15 m, whichever is the greater. On
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lifeboats to be launched by free-fall launching, both painters shall be
stowed near the bow ready for use. On other lifeboats, one painter
attached to the release device required by paragraph 4.4.7.7 shall be
placed at the forward end of the lifeboat and the other shall be firmly
secured at or near the bow of the lifeboat ready for use;
.8 two hatchets, one at each end of the lifeboat;
.9 watertight receptacles containing a total of 3 l of fresh water as
described in paragraph 4.1.5.1.19 for each person the lifeboat is
permitted to accommodate, of which either 1 l per person may be
replaced by a desalting apparatus capable of producing an equal amount
of fresh water in 2 days, or 2 l per person may be replaced by a manually
powered reverse osmosis desalinator as described in paragraph 4.4.7.5
capable of producing an equal amount of fresh water in 2 days;
.10 a rustproof dipper with lanyard;
.11 a rustproof graduated drinking vessel;
.12 a food ration as described in paragraph 4.1.5.1.18 totalling not less
than 10,000 kJ for each person the lifeboat is permitted to accommodate;
these rations shall be kept in airtight packaging and be stowed in a
watertight container;
.13 four rocket parachute flares complying with the requirements of
section 3.1;
.14 six hand flares complying with the requirements of section 3.2;
.15 two buoyant smoke signals complying with the requirements of
section 3.3;
.16 one waterproof electric torch suitable for Morse signalling together
with one spare set of batteries and one spare bulb in a waterproof
container;
.17 one daylight signalling mirror with instructions for its use for
signalling to ships and aircraft;
.18 one copy of the life-saving signals prescribed by regulation V/16 on
a waterproof card or in a waterproof container;
.19 one whistle or equivalent sound signal;
.20 a first-aid outfit in a waterproof case capable of being closed tightly
after use;
.21 anti-seasickness medicine sufficient for at least 48 h and one
seasickness bag for each person;
.22 a jack-knife to be kept attached to the boat by a lanyard;
.23 three tin openers;
.24 two buoyant rescue quoits, attached to not less than 30 m of
buoyant line;
.25 if the lifeboat is not automatically self-bailing, a manual pump
suitable for effective bailing;
.26 one set of fishing tackle;
.27 sufficient tools for minor adjustments to the engine and its
accessories;
.28 portable fire-extinguishing equipment of an approved type suitable
for extinguishing oil fires; *
.29 a searchlight with a horizontal and vertical sector of at least 6 °
and a measured luminous intensity of 2500 cd which can work
continuously for not less than 3 h;
.30 an efficient radar reflector, unless a survival craft radar
transponder is stowed in the lifeboat;
.31 thermal protective aids complying with the requirements of section
2.5 sufficient for 10% of the number of persons the lifeboat is permitted
to accommodate or two, whichever is the greater; and
.32 in the case of ships engaged on voyages of such a nature and
duration that, in the opinion of the Administration, the items specified in
paragraphs 4.4.8.12 and 4.4.8.26 are unnecessary, the Administration
may allow these items to be dispensed with.
4.4.9
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4.4.9.1 The number(s) of persons for which the lifeboat is approved,
for passenger ships and/or cargo ships, as applicable, shall be clearly
marked on it in clear permanent characters.
4.4.9.2 The name and port of registry of the ship to which the lifeboat
belongs shall be marked on each side of the lifeboat's bow in block
capitals of the Roman alphabet.

•

4.4.9.3 Means of identifying the ship to which the lifeboat belongs and
the number of the lifeboat shall be marked in such a way that they are
visible from above.
•
Equipment + Markings of Lifeboats

LSA
•

5.1.2
5.1.2

Rescue boat equipment

5.1.2.1 All items of rescue boat equipment, with the exception of boathooks which shall be kept free for fending off purposes, shall be secured
within the rescue boat by lashings, storage in lockers or compartments,
storage in brackets or similar mounting arrangements, or other suitable
means. The equipment shall be secured in such a manner as not to
interfere with any launching or recovery procedures. All items of rescue
boat equipment shall be as small and of as little mass as possible and
shall be packed in suitable and compact form.
5.1.2.2 The normal equipment of every rescue boat shall consist of:
.1 sufficient buoyant oars or paddles to make headway in calm seas.
Thole pins, crutches or equivalent arrangements shall be provided for
each oar. Thole pins or crutches shall be attached to the boat by lanyards
or chains;
.2 a buoyant bailer;
.3 a binnacle containing an efficient compass which is luminous or
provided with suitable means of illumination;
.4 a sea-anchor and tripping line if fitted with a hawser of adequate
strength not less than 10 m in length;
.5 a painter of sufficient length and strength, attached to the release
device complying with the requirements of paragraph 4.4.7.7 and placed
at the forward end of the rescue boat;
.6 one buoyant line, not less than 50 m in length, of sufficient strength
to tow a liferaft as required by paragraph 5.1.1.7;
.7 one waterproof electric torch suitable for Morse signalling, together
with one spare set of batteries and one spare bulb in a waterproof
container;
.8 one whistle or equivalent sound signal;
.9 a first-aid outfit in a waterproof case capable of being closed tightly
after use;
.10 two buoyant rescue quoits, attached to not less than 30 m of
buoyant line;
.11 a searchlight with a horizontal and vertical sector of at least 6° and
a measured luminous intensity of 2500 cd which can work continuously
for not less than 3 h;
.12 an efficient radar reflector;
.13 thermal protective aids complying with the requirements of section
2.5 sufficient for 10% of the number of persons the rescue boat is
permitted to accommodate or two, whichever is the greater; and
.14 portable fire-extinguishing equipment of an approved type suitable
for extinguishing oil fires.
5.1.2.3
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In addition to the equipment required by paragraph 5.1.2.2,
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the
.1
.2
.3

•

normal equipment of every rigid rescue boat shall include:
a boat-hook;
a bucket; and
a knife or hatchet.

5.1.2.4 In addition to the equipment required by paragraph 5.1.2.2,
the normal equipment of every inflated rescue boat shall consist of:
.1 a buoyant safety knife;
.2 two sponges;
.3 an efficient manually operated bellows or pump;
.4 a repair kit in a suitable container for repairing punctures; and
.5 a safety boat-hook.
•
Rescue boats Equipment

LSA
•

4.1.5
4.1 General requirements for liferafts
4.1.5 Equipment
4.1.5.1 The normal equipment of every liferaft shall consist of:
.1 one buoyant rescue quoit, attached to not less than 30 m of buoyant
line;
.2 one knife of the nonfolding type having a buoyant handle and
lanyard attached and stowed in a pocket on the exterior of the canopy
near the point at which the painter is attached to the liferaft. In addition,
a liferaft which is permitted to accommodate 13 persons or more shall be
provided with a second knife which need
not be of the nonfolding type;
.3 for a liferaft which is permitted to accommodate not more than 12
persons, one buoyant bailer. For a liferaft which is permitted to
accommodate 13 persons or more, two buoyant bailers;
.4 two sponges;
.5 two sea-anchors each with a shock resistant hawser and tripping
line if fitted, one being spare and the other permanently attached to the
liferaft in such a way that when the liferaft inflates or is waterborne it will
cause the liferaft to lie oriented to the wind in the most stable manner.
The strength of each sea-anchor and its hawser and tripping line if fitted
shall be adequate in all sea conditions. The sea-anchors shall have
means to prevent twisting of the line and shall be of a type which is
unlikely to turn inside out between its shroud lines. The sea-anchor
permanently attached to davitlaunched liferafts and liferafts fitted on
passenger ships shall be arranged for manual deployment only. All other
liferafts are to have the sea-anchor deployed automatically when the
liferaft inflates;
.6 two buoyant paddles;
.7 three tin-openers and a pair of scissors. Safety knives containing
special tinopener blades are satisfactory for this requirement;
.8 one first-aid outfit in a waterproof case capable of being closed
tightly after use;
.9 one whistle or equivalent sound signal;
.10 four rocket parachute flares complying with the requirements of
section 3.1;
.11 six hand flares complying with the requirements of section 3.2;
.12 two buoyant smoke signals complying with the requirements of
section 3.3;
.13 one waterproof electric torch suitable for Morse signalling together
with one spare set of batteries and one spare bulb in a waterproof
container;
.14 an efficient radar reflector, unless a survival craft radar
transponder is stowed in the liferaft;
.15 one daylight signalling mirror with instructions on its use for
signalling to ships and aircraft;
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.16 one copy of the life-saving signals referred to in regulation V/16 on
a waterproof card or in a waterproof container;
.17 one set of fishing tackle;
.18 a food ration consisting of not less than 10,000 kJ (2,400 kcal) for
each person the liferaft is permitted to accommodate. These rations shall
be palatable, edible throughout the marked life, and packed in a manner
which can be readily divided and easily opened, taking into account
immersion suit gloved hands. The rations shall be packed in permanently
sealed metal containers or vacuum packed in a flexible packaging
material with a negligible vapour transmission rate (<0.1 g/m2 per 24
hours at 23ºC/85% relative humidity when tested to a standard
acceptable to the Administration. Flexible packaging materials shall be
further protected by outer packaging if needed to prevent physical
damage to the food ration and other items as result of sharp edges. The
packaging shall be clearly marked with date of packing and date of expiry,
the production lot number, the content in the package and instructions
for use. Food rations complying with the requirements of an international
standard acceptable to the Organization are acceptable in compliance
with these requirements;
.19 1.5 l of fresh water for each person the liferaft is permitted to
accommodate, of which either 0.5 l per person may be replaced by a desalting apparatus capable of producing an equal amount of fresh water in
2 days or 1 l per person may be replaced by a manually powered reverse
osmosis desalinator, as described in paragraph 4.4.7.5, capable of
producing an equal amount of fresh water in 2 days. The water shall
satisfy suitable international requirements for chemical and
microbiological content, and shall be packed in sealed watertight
containers that are of corrosion resistant material or are treated to be
corrosion resistant. Flexible packaging materials, if used, shall have a
negligible vapour transmission rate (<0.1 g/m2 per 24 hours at 23ºC /
85% relative humidity when tested to a standard acceptable to the
Administration, except that individually packaged portions within a larger
container need not meet this vapour transmission requirement. Each
water container shall have a method of spill proof reclosure, except for
individually packaged portions of less than 125 ml. Each container shall
be clearly marked with date of packing and date of expiry, the production
lot number, the quantity of water in the container, and instructions for
consumption. The containers shall be easy to open, taking into account
immersion suit gloved hands. Water for emergency drinking complying
with the requirements of an international standard acceptable to the
Organization is acceptable in compliance with these requirements;
.20 one rustproof graduated drinking vessel;
.21 anti-seasickness medicine sufficient for at least 48 h and one
seasickness bag for each person the liferaft is permitted to accommodate;
.22 instructions on how to survive;
.23 instructions for immediate action; and
.24 thermal protective aids complying with the requirements of section
2.5 sufficient for 10% of the number of persons the liferaft is permitted
to accommodate or two, whichever is the greater.
•
Liferafts Equipment

EP 8
Survival craft should be approved for the maximum number of persons it is permitted to
accommodate, as decided by practical seating tests afloat and based upon the number of
adult persons wearing individual buoyancy equipment who can be seated without, in any way,
interfering with the normal operation of its equipment or means of propulsion.
•
LSA
•
4.4.2
4.4 General requirements for lifeboats
4.4.2
4.4.2.1
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Carrying capacity of lifeboats
No lifeboat shall be approved to accommodate more than 150
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persons.
4.4.2.2 The number of persons which a lifeboat to be launched by falls
shall be permitted to accommodate shall be equal to the lesser of:
.1 the number of persons having an average mass of 75 kg (for a
lifeboat intended for a passenger ship) or 82.5 kg (for a lifeboat intended
for a cargo ship), all wearing lifejackets, that can be seated in a normal
position without interfering with the means of propulsion or the operation
of any of the lifeboat's equipment; or
.2 the number of spaces that can be provided on the seating
arrangements in accordance with figure 1. The shapes may be
overlapped as shown, provided footrests are fitted and there is sufficient
room for legs and the vertical separation between the upper and lower
seat is not less than 350 mm.

•

4.4.2.3 Each seating position shall be clearly indicated in the lifeboat.
•
Carrying capacity of Lifeboats

LSA
•

•

4.2.3
4.2 Inflatable liferafts
4.2.3 Carrying capacity of inflatable liferafts
The number of persons which a liferaft shall be permitted to
accommodate shall be equal to the lesser of:
.1 the greatest whole number obtained by dividing by 0.096 the
volume, measured in cubic metres of the main buoyancy tubes (which for
this purpose shall include neither the arches nor the thwarts if fitted)
when inflated; or
.2 the, greatest whole number obtained by dividing by 0.372 the inner
horizontal cross-sectional area of the liferaft measured in square metres
(which for this purpose may include the thwart or thwarts, if fitted)
measured to the innermost edge of the buoyancy tubes; or
.3 the number of persons having an average mass of 82.5 kg, all
wearing either immersion suits and lifejackets or, in the case of davitlaunched liferafts, lifejackets, that can be seated with sufficient comfort
and headroom without interfering with the operation of any of the
liferaft's equipment.
•
Inflatable liferaft

LSA
•

4.3.3
4.3 Rigid liferafts
4.3.3

Carrying capacity of rigid liferafts

The number of persons which a liferaft shall be permitted to
accommodate shall be equal to the lesser of:
.1 the greatest whole number obtained by dividing by 0.096 the
volume, measured in cubic metres of the buoyancy material multiplied by
a factor of 1 minus the specific gravity of that material; or
.2 the greatest whole number obtained by dividing by 0.372 the
horizontal crosssectional area of the floor of the liferaft measured in
square metres; or
.3 the number of persons having an average mass of 82.5 kg, all
wearing immersion suits and lifejackets, that can be seated with
sufficient comfort and headroom without interfering with the operation of
any of the liferaft's equipment.
•
Rigid liferafts

•

81(70)
•
6.6, 6.7
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6.6 Lifeboat seating strength test
Davit-launched lifeboats
6.6.1 The seating should be loaded with a mass of 100 kg in each
position allocated for a person to sit in the lifeboat. The seating should be
able to support this loading without any permanent deformation or
damage.
Free-fall lifeboats
6.6.2 The seats experiencing the highest acceleration forces, and those
seats which are supported in a manner different from the other seats in
the lifeboat, should be loaded with a mass of 100 kg. The load should be
arranged in the seat so that both the seatback and the seatpan are
affected. The seating should be able to support this load during a free-fall
launch from a height of 1.3 times the approved height, without any
permanent deformation or damage. This test may be conducted as part
of the test in 6.3.7 to 6.3.9.
6.7 Lifeboat seating space test
6.7.1 The lifeboat should be fitted with its engine and its equipment. The
number of persons for which the lifeboat is to be approved, having an
average mass of 75 kg for a lifeboat intended for a passenger ship or
82.5 kg for a lifeboat intended for a cargo ship, and wearing a lifejacket
and any other essential equipment, should be able to board the lifeboat
and be properly seated within a period of 3 min in the case of a lifeboat
intended for a cargo ship and as rapidly as possible in the case of a
lifeboat intended for a passenger ship. The lifeboat should then be
manoeuvred and all equipment on board tested by an individual to
demonstrate that the equipment can be operated without difficulty and
without interference with the occupants.
6.7.2 The surfaces on which persons might walk should be visually
examined to determine that they have a non-skid finish.
•
Lifeboats seating tests

•

81(70)
•
5.7

5.7 Loading and seating test
The freeboard of the liferaft in the light condition, including its full
equipment but no personnel, should be recorded. The freeboard of the
liferaft should again be recorded when the number of persons for which
the liferaft is to be approved, having an average mass of 82.5 kg, and
each wearing an immersion suit and lifejacket, have boarded and are
seated. It should be established that all the seated persons have
sufficient space and headroom and it should be demonstrated that the
various items of equipment can be used within the liferaft in this
condition and, in the case of an inflated liferaft, with the floor inflated.
The freeboard, when loaded with the mass of the number of persons for
which it is to be approved and its equipment, with the liferaft on an even
keel and, in the case of an inflatable liferaft, with the floor not inflated,
should not be less than 300 mm. Unless the configuration of both sides
of a canopied reversible liferaft areidentical, this test should be repeated
for both sides of the liferaft.
•
Liferafts - load and seating test

EP 9
All life-saving appliances and arrangements should be designed to reflect the expected
capabilities and characteristics of persons on board.
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EP 10
All survival craft should provide means for persons in the water to cling to the survival craft,
and permit persons to board the survival craft from the water when wearing individual
buoyancy equipment.
•
LSA
•
4.4.3.3
4.4 General requirements for lifeboats
4.4.3.3 Lifeboats shall have a boarding ladder that can be used at any
boarding entrance of the lifeboat to enable persons in the water to board
the lifeboat. The lowest step of the ladder shall be not less than 0.4 m
below the lifeboat's light waterline.

•

•

LSA
•

4.4.7.3, .4
4.4 General requirements for lifeboats
4.4.7

•

Lifeboat fittings

4.4.7.3 Except in the vicinity of the rudder and propeller, suitable
handholds shall be provided or a buoyant lifeline shall be becketed
around the outside of the lifeboat above the waterline and within reach of
a person in the water.
4.4.7.4 Lifeboats which are not self-righting when capsized shall have
suitable handholds on the underside of the hull to enable persons to cling
to the lifeboat. The handholds shall be fastened to the lifeboat in such a
way that, when subjected to an impact sufficient to cause them to break
away from the lifeboat, they break away without damaging the lifeboat.
•
Lifeboat fittings

LSA
•

4.2.4
4.2 Inflatable liferafts
4.2.4

•

Access into Lifeboats

Access into inflatable liferafts

4.2.4.1 At least one entrance shall be fitted with a boarding ram,
capable of supporting person weighting 100 kg sitting or kneeling and
not holding onto any other part of the liferaft, to enable persons to board
the liferafts at sea. The boarding ramp shall be so arranged as to prevent
significant deflation of the liferaft if the ramp is damaged. In the case of
a davit-launched liferaft having more than one entrance, the boarding
ramp shall be fitted at the entrance opposite the bowsing lines and
embarkation facilities.
4.2.4.2 Entrances not provided with a boarding ramp shall have a
boarding ladder, the lowest step of which shall be situated not less than
0.4 m below the liferaft's light waterline.
4.2.4.3 There shall be means inside the liferaft to assist persons to pull
themselves into the liferaft from the ladder.
•
Inflatable liferaft

LSA
•

4.3.4
4.3 Rigid liferafts
4.3.4

Access into rigid liferafts

4.3.4.1 At least one entrance shall be fitted with a boarding ramp,
capable of supporting a person weighing 100 kg sitting or kneeling and
not holding onto any other part of the liferaft, to enable persons to board
the liferaft from the sea. In the case of a davit-launched liferaft having
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more than one entrance, the boarding ramp shall be fitted at the
entrance opposite to the bowsing and embarkation facilities.
4.3.4.2 Entrances not provided with a boarding ramp shall have a
boarding ladder, the lowest step of which shall be situated not less than
0.4 m below the liferaft's light waterline.
4.3.4.3 There shall be means inside the liferaft to assist persons to pull
themselves into the liferaft from the ladder.
•
Rigid liferafts

•

81(70)
•
5.8

5.8 Boarding and closing arrangement test

•

The boarding test should be carried out in a swimming pool by a team of
not more than four persons who should be of mature age and of differing
physiques as determined by the Administration. Preferably they should
not be strong swimmers. For this test they should be clothed in shirt and
trousers or a boiler suit and should wear approved lifejackets suitable for
an adult. They must each swim about 100 m before reaching the liferaft
for boarding. There must be no rest period between the swim and the
boarding attempt. Boarding should be attempted by each person
individually with no assistance from other swimmers or persons already
in the liferaft. The water should be of a depth sufficient to prevent any
external assistance when boarding the liferaft. The arrangements will be
considered satisfactory if three of the persons board the liferaft unaided
and the fourth boards with the assistance of any of the others. The
above-mentioned test should be carried out also with persons clothed in
immersion suits and lifejackets. After the boarding test, it should be
demonstrated by a person clothed in an approved immersion suit that
the canopy entrance can be easily and quickly closed in 1 min and can be
easily and quickly opened from inside and outside in 1 min. Unless the
configuration of both sides of a canopied reversible liferaft are identical,
this test should be repeated for both sides of the liferaft.
•
Liferafts - rigid and inflatable, boarding test

III
•

11
Regulation 11
Survival craft muster and embarkation arrangements
1 Lifeboats and liferafts for which approved launching appliances are required
shall be stowed as close to accommodation and service spaces as possible.
2 Muster stations shall be provided close to the embarkation stations. Each
muster station shall have sufficient clear deck space to accommodate all persons
assigned to muster at that station, but at least 0.35 m2 per person.
3 Muster and embarkation stations shall be readily accessible from
accommodation and work areas.
4 Muster and embarkation stations shall be adequately illuminated by lighting
supplied fromthe emergency source of electrical power required by regulation II1/42 or II-1/43, as appropriate.
5 Alleyways, stairways and exits giving access to the muster and embarkation
stations shall be lighted. Such lighting shall be capable of being supplied by the
emergency source of electrical power required by regulation II-1/42 or II-1/43,
as appropriate. In addition to and as part of the markings required under
regulation II-2/28.1.10,[*][1] routes to muster stations shall be indicated with
the muster station symbol, intended for that purpose, in accordance with the
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recommendations of the Organization.[†][2]
6 Davit-launched and free-fall launched survival craft muster and embarkation
stations shall be so arranged as to enable stretcher cases to be placed in survival
craft.
7 An embarkation ladder complying with the requirements of paragraph 6.1.6
of the Code extending, in a single length, from the deck to the waterline in the
lightest seagoing condition under all conditions of trim of up to 10° and a list of
up to 20° either way shall be provided at each embarkation station or at every
two adjacent embarkation stations for survival craft launched down the side of
the ship. However, the Administration may permit such ladders to be replaced by
approved devices to afford access to the survival craft when waterborne,
provided that there shall be at least one embarkation ladder on each side of the
ship. Other means of embarkation enabling descent to the water in a controlled
manner may be permitted for the liferafts required by regulation 31.1.4.

•

8 Where necessary, means shall be provided for bringing the davit launched
survival craft against the ship’s side and holding them alongside so that persons
can be safely embarked.
•
Survival craft muster and embarkation arrangements
•
A.760(18) as amended; A752(18); IACS UI SC213

III
•

•

24
Regulation 24
Stowage of survival craft
The stowage height of a survival craft on a passenger ship shall take into account
the requirements of regulation 13.1.2, the escape provisions of regulation II2/28,* the size of the ship, and the weather conditions likely to be encountered
in its intended area of operation. For a davit-launched survival craft, the height
of the davit head with the survival craft in embarkation position, shall, as far as
practicable, not exceed 15 m to the waterline when the ship is in its lightest
seagoing condition.
•
Stowage of survival craft, PAX

LSA
•

4.7
4.7

Free-fall lifeboats

4.7.1 General requirements
Free-fall lifeboats shall comply with the requirements of section 4.6 and in
addition shall comply with the requirements of this section.
4.7.2

Carrying capacity of a free-fall lifeboat

4.7.2.1 The carrying capacity of a free-fall lifeboat is the number of persons
having an average mass of
82.5 kg that can be provided with a seat without interfering with the means of
propulsion or the operation of any of the lifeboat’s equipment. The seating
surface shall be smooth and shaped and provided with cushioning of at least 10
mm over all contact areas to provide support for the back and pelvis and flexible
lateral side support for the head. The seats shall be of the non-folding type,
permanently secured to the lifeboat and arranged so that any deflection of the
hull or canopy during launching will not cause injury to the occupants. The
location and structure of the seat shall be arranged to preclude the potential for
injury during launch if the seat is narrower than the occupant’s shoulders. The
passage between the seats shall have a clear width of at least 480 mm from the
deck to the top of the seats, be free of any obstruction and provided with an
antislip surface with suitable footholds to allow safe embarkation in the ready-tolaunch position. Each seat shall be provided with a suitable locking harness
capable of quick release under tension to restrain the body of the occupant
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during launching.
4.7.2.2 The angle between the seat pan and the seat back shall be at least 90o.
The width of the seat pan shall be at least 480 mm. Free clearance in front of the
backrest (buttock to knee length) shall be at least 650 mm measured at an angle
of 90° to the backrest. The backrest shall extend at least 1,075 mm above the
seat pan. The seat shall provide for shoulder height, measured along the seat
back, of at least 760 mm. The footrest shall be oriented at not less than half of
the angle of the seat pan and shall have a foot length of at least 330 mm (see
figure 2).
4.7.3

Performance requirements

4.7.3.1 Each free-fall lifeboat shall make positive headway immediately after
water entry and shall not come into contact with the ship after a free-fall
launching against a trim of up to 10° and a list of up to 20° either way from the
certification height when fully equipped and loaded with:
.1 its full complement of persons;
.2 occupants so as to cause the centre of gravity to be in the most forward
position;
.3 occupants so as to cause the centre of gravity to be in the most aft position;
and
.4 its operating crew only.
4.7.3.2 For oil tankers, chemical tankers and gas carriers with a final angle of
heel greater than 20° calculated in accordance with the International Convention
for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of
1978 relating thereto and the recommendations of the Organization*, as
applicable, a lifeboat shall be capable of being free-fall launched at the final
angle of heel and on the base of the final waterline of that calculation.
4.7.4

Construction

Each free-fall lifeboat shall be of sufficient strength to withstand, when loaded
with its full complement of persons and equipment, a free-fall launch from a
height of at least 1.3 times the free-fall certification height.
4.7.5

Protection against harmful acceleration

Each free-fall lifeboat shall be so constructed as to ensure that the lifeboat is
capable of rendering protection against harmful accelerations resulting from
being launched from the height for which it is to be certified in calm water under
unfavourable conditions of trim of up to 10° and list of up to 20° either way
when it is fully equipped and loaded with:
.1 its full complement of persons;
.2 occupants so as to cause the centre of gravity to be in the most forward
position;
.3 occupants so as to cause the centre of gravity to be in the most aft position;
and
.4 the operating crew only.
4.7.6 Lifeboat fittings
Each free-fall lifeboat shall be fitted with a release system which shall:
.1 have two independent activation systems for the release mechanisms which
may only be operated from inside the lifeboat and be marked in a colour that
contrasts with its surroundings;
.2 be so arranged as to release the boat under any condition of loading from
no load up to at least 200% of the normal load caused by the fully equipped
lifeboat when loaded with the number of persons for which it is to be approved;
.3 be adequately protected against accidental or premature use;
.4 be designed to test the release system without launching the lifeboat; and
.5 be designed with a factor of safety of 6 based on the ultimate strength of
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the materials used.

•

4.7.7 Certificate of approval
In addition to the requirements of paragraph 4.4.1.2 the certificate of approval
for a free-fall lifeboat shall also state:
- free-fall certification height;
- required launching ramp length; and
- launching ramp angle for the free-fall certification height.
•
Free-fall Lifeboats

LSA
•

4.4.1
4.4.1 Construction of lifeboats
4.4.1.1 All lifeboats shall be properly constructed and shall be of such form and
proportions that they have ample stability in a seaway and sufficient freeboard
when loaded with their full complement of persons and equipment, and are
capable of being safely launched under all conditions of trim of up to 10° and list
of up to 20° either way. All lifeboats shall have rigid hulls and shall be capable of
maintaining positive stability when in an upright position in calm water and
loaded with their full complement of persons and equipment and holed in any
one location below the waterline, assuming no loss of buoyancy material and no
other damage.
4.4.1.2 Each lifeboat shall be fitted with a permanently affixed approval plate,
endorsed by the Administration or its representative, containing at least the
following items:
.1 manufacturer’s name and address;
.2 lifeboat model and serial number;
.3 month and year of manufacture;
.4 number of persons the lifeboat is approved to carry; and
.5 the approval information required under paragraph 1.2.2.9.
Each production lifeboat shall be provided with a certificate or declaration of
conformity which, in addition to the above items, specifies:
.6 number of the certificate of approval;
.7 material of hull construction, in such detail as to ensure that compatibility
problems in repair should not occur;
.8 total mass fully equipped and fully manned;
.9 the measured towing force of the lifeboat; and
.10 statement of approval as to sections 4.5, 4.6, 4.7, 4.8 or 4.9.
4.4.1.3 All lifeboats shall be of sufficient strength to:
.1 enable them to be safely launched into the water when loaded with their full
complement of persons and equipment; and
.2 be capable of being launched and towed when the ship is making headway at
a speed of 5 knots in calm water.
4.4.1.4 Hulls and rigid covers shall be fire-retardant or non-combustible.
4.4.1.5 Seating shall be provided on thwarts, benches or fixed chairs which are
constructed so as to be capable of supporting:
.1 a static load equivalent to the number of persons each weighing 100 kg for
which spaces are provided in compliance with the requirements of paragraph
4.4.2.2.2;
.2 a load of 100 kg in any single seat location when a lifeboat to be launched by
falls is dropped into the water from a height of at least 3 m; and
.3 a load of 100 kg in any single seat location when a free-fall lifeboat is
launched from a height of at least 1.3 times its free-fall certification height.
4.4.1.6 Except for free-fall lifeboats, each lifeboat to be launched by falls shall be
of sufficient strength to withstand a load, without residual deflection on removal
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of that load:
.1 in the case of boats with metal hulls, 1.25 times the total mass of the lifeboat
when loaded with its full complement of persons and equipment; or
.2 in the case of other boats, twice the total mass of the lifeboat when loaded
with its full complement of persons and equipment.
4.4.1.7 Except for free-fall lifeboats, each lifeboat to be launched by falls shall be
of sufficient strength to withstand, when loaded with its full complement of
persons and equipment and with, where applicable, skates or fenders in position,
a lateral impact against the ship's side at an impact velocity of at least 3.5 m/s
and also a drop into the water from a height of at least 3 m.

•

4.4.1.8 The vertical distance between the floor surface and the interior of the
enclosure or canopy over 50% of the floor area shall be:
.1 not less than 1.3 m for a lifeboat permitted to accommodate nine persons or
less;
.2 not less than 1.7 m for a lifeboat permitted to accommodate 24 persons or
more; and
.3 not less than the distance as determined by linear interpolation between 1.3
m and 1.7 m for a lifeboat permitted to accommodate between nine and 24
persons.
•
Construction of Lifeboats

LSA
•

4.4.6
4.4 General requirements for lifeboats
4.4.6

Lifeboat propulsion

4.4.6.1 Every lifeboat shall be powered by a compression ignition engine. No
engine shall be used for any lifeboat if its fuel has a flashpoint of 43 °C or less
(closed cup test).
4.4.6.2 The engine shall be provided with either a manual starting system, or a
power starting system with two independent rechargeable energy sources. Any
necessary starting aids shall also be provided. The engine starting systems and
starting aids shall start the engine at an ambient temperature of - 15°C within 2
min of commencing the start procedure unless, in the opinion of the
Administration having regard to the particular voyages in which the ship carrying
the lifeboat is constantly engaged, a different temperature is appropriate. The
starting systems shall not be impeded by the engine casing, seating or other
obstructions.
4.4.6.3 The engine shall be capable of operating for not less than 5 min after
starting from cold with the lifeboat out of the water.
4.4.6.4 The engine shall be capable of operating when the lifeboat is flooded
up to the centreline of the crank shaft.
4.4.6.5 The propeller shafting shall be so arranged that the propeller can be
disengaged from the engine. Provision shall be made for ahead and astern
propulsion of the lifeboat.
4.4.6.6 The exhaust pipe shall be so arranged as to prevent water from
entering the engine in normal operation.
4.4.6.7 All lifeboats shall be designed with due regard to the safety of persons
in the water and to the possibility of damage to the propulsion system by floating
debris.
4.4.6.8 The speed of a lifeboat when proceeding ahead in calm water, when
loaded with its full complement of persons and equipment and with all engine
Page 154

Report No. 2019 48150 B04, Rev. Rev. 0 –

powered auxiliary equipment in operation, shall be at least 6 knots and at least 2
knots when towing the largest liferaft carried on the ship loaded with its full
complement of persons and equipment or its equivalent. Sufficient fuel, suitable
for use throughout the temperature range expected in the area in which the ship
operates, shall be provided to run the fully loaded lifeboat at 6 knots for a period
of not less than 24 h.
4.4.6.9 The lifeboat engine, transmission and engine accessories shall be
enclosed in a fire-retardant casing or other suitable arrangements providing
similar protection. Such arrangements shall also protect persons from coming
into accidental contact with hot or moving parts and protect the engine from
exposure to weather and sea. Adequate means shall be provided to reduce the
engine noise so that a shouted order can be heard. Starter batteries shall be
provided with casings which form a watertight enclosure around the bottom and
sides of the batteries. The battery casings shall have a tight fitting top which
provides for necessary gas venting.
4.4.6.10 The lifeboat engine and accessories shall be designed to limit
electromagnetic emissions so that engine operation does not interfere with the
operation of radio life-saving appliances used in the lifeboat.
4.4.6.11 Means shall be provided for recharging all engine starting, radio and
searchlight batteries. Radio batteries shall not be used to provide power for
engine starting. Means shall be provided for recharging lifeboat batteries from
the ship's power supply at a supply voltage not exceeding 50 * V which can be
disconnected at the lifeboat embarkation station, or by means of a solar battery
charger.

•

4.4.6.12 Water-resistant instructions for starting and operating the engine shall
be provided and mounted in a conspicuous place near the engine starting
controls.
•
Lifeboat propulsion

LSA
•

4.4.7
4.4 General requirements for lifeboats
4.4.7

Lifeboat fittings

4.4.7.1 All lifeboats except free-fall lifeboats shall be provided with at least one
drain valve fitted near the lowest point in the hull, which shall automatically open
to drain water from the hull when the lifeboat is not waterborne and shall
automatically close to prevent entry of water when the lifeboat is waterborne.
Each drain valve shall be provided with a cap or plug to close the valve, which
shall be attached to the lifeboat by a lanyard, a chain, or other suitable means.
Drain valves shall be readily accessible from inside the lifeboat and their position
shall be clearly indicated.
4.4.7.2 All lifeboats shall be provided with a rudder and tiller. When a wheel or
other remote steering mechanism is also provided the tiller shall be capable of
controlling the rudder in case of failure of the steering mechanism. The rudder
shall be permanently attached to the lifeboat. The tiller shall be permanently
installed on, or linked to, the rudder stock; however, if the lifeboat has a remote
steering mechanism, the tiller may be removable and securely stowed near the
rudder stock. The rudder and tiller shall be so arranged as not to be damaged by
operation of the release mechanism or the propeller.
4.4.7.3 Except in the vicinity of the rudder and propeller, suitable handholds
shall be provided or a buoyant lifeline shall be becketed around the outside of
the lifeboat above the waterline and within reach of a person in the water.
4.4.7.4
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handholds on the underside of the hull to enable persons to cling to the lifeboat.
The handholds shall be fastened to the lifeboat in such a way that, when
subjected to an impact sufficient to cause them to break away from the lifeboat,
they break away without damaging the lifeboat.
4.4.7.5 All lifeboats shall be fitted with sufficient watertight lockers or
compartments to provide for the storage of the small items of equipment, water
and provisions required by paragraph 4.4.8 the lifeboat shall be equipped with a
means for collecting rain water, and in addition if required by the Administration
a means for producing drinking water from seawater with a manually powered
desalinator. The desalinator must not be dependent upon solar heat, nor on
chemicals other than seawater. Means shall be provided for the storage of
collected water.
4.4.7 Lifeboat fittings
4.4.7.1 All lifeboats except free-fall lifeboats shall be provided with at least one
drain valve fitted near the lowest point in the hull, which shall automatically open
to drain water from the hull when the lifeboat is not waterborne and shall
automatically close to prevent entry of water when the lifeboat is waterborne.
Each drain valve shall be provided with a cap or plug to close the valve, which
shall be attached to the lifeboat by a lanyard, a chain, or other suitable means.
Drain valves shall be readily accessible from inside the lifeboat and their position
shall be clearly indicated.
4.4.7.2 All lifeboats shall be provided with a rudder and tiller. When a wheel or
other remote steering mechanism is also provided the tiller shall be capable of
controlling the rudder in case of failure of the steering mechanism. The rudder
shall be permanently attached to the lifeboat. The tiller shall be permanently
installed on, or linked to, the rudder stock; however, if the lifeboat has a remote
steering mechanism, the tiller may be removable and securely stowed near the
rudder stock. The rudder and tiller shall be so arranged as not to be damaged by
operation of the release mechanism or the propeller.
4.4.7.3 Except in the vicinity of the rudder and propeller, suitable handholds
shall be provided or a buoyant lifeline shall be becketed around the outside of
the lifeboat above the waterline and within reach of a person in the water.
4.4.7.4 Lifeboats which are not self-righting when capsized shall have suitable
handholds on the underside of the hull to enable persons to cling to the lifeboat.
The handholds shall be fastened to the lifeboat in such a way that, when
subjected to an impact sufficient to cause them to break away from the lifeboat,
they break away without damaging the lifeboat.
4.4.7.5 All lifeboats shall be fitted with sufficient watertight lockers or
compartments to provide for the storage of the small items of equipment, water
and provisions required by paragraph 4.4.8. The lifeboat shall be equipped with a
means for collecting rain water, and in addition if required by the Administration
a means for producing drinking water from seawater with a manually powered
desalinator. The desalinator must not be dependent upon solar heat, nor on
chemicals other than seawater. Means shall be provided for the storage of
collected water.
4.4.7.6 Every lifeboat to be launched by a fall or falls, except a free-fall lifeboat,
shall be fitted with a release mechanism complying with the following
requirements subject to subparagraph .17 below:
.1 the mechanism shall be so arranged that all hooks are released
simultaneously;
.2 notwithstanding subparagraph .7.2 the mechanism shall only open when the
release mechanism is operated with the boat fully waterborne or, if the boat is
not waterborne, by multiple, deliberate and sustained action which shall include
the removal or bypassing of safety interlocks designed to prevent premature or
inadvertent release;
.2.1 the mechanism shall not be able to open due to wear, misalignment and
unintended force within the hook assembly or operating mechanism, control rods
or cables as may be connected to, or form part of the hook assembly and with
trim of up to 10º and a list of up to 20º either way; and
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.2.2 the functional criteria of 4.4.7.6.2 and 4.4.7.6.2.1 apply for the range of
loads, representing 0% to 100% of the safe working load of the lifeboat release
and retrieval system for which it may be approved;
.3 unless a release mechanism is of the load over centre type, which is held fully
closed by the weight of the lifeboat, the hook assembly shall be designed so that
the moveable hook component is kept fully closed by the hook locking parts
capable of holding its safe working load under any operational conditions until
the hook locking part is deliberately caused to open by means of the operating
mechanism. For designs utilizing the tail of the movable hook component and
cam either directly or indirectly securing the tail of the movable hook component,
the hook assembly shall continue to be closed and hold its safe working load
through rotation of the cam of up to 45 degrees in either direction, or 45 degrees
in one direction if restricted by design, from its locked position;
.4 to provide hook stability, the release mechanism shall be designed so that,
when it is fully reset in the closed position, the weight of the lifeboat does not
cause any force to be transmitted to the operating mechanism;
.5 locking devices shall be designed so that they can not turn to open due to
forces from the hook load; and
.6 if a hydrostatic interlock is provided, it shall automatically reset upon lifting
the boat from the water.
.7 the mechanism shall have two release capabilities: normal (off-load) release
capability and on-load release capability:
.7.1 normal (off-load) release capability shall release the lifeboat when it is
waterborne or when there is no load on the hooks, and not require manual
separation of the lifting ring or shackle from the jaw of the hook; and
.7.2 on-load release capability shall release the lifeboat with a load on the hooks.
This release mechanism shall be provided with a hydrostatic interlock unless
other means are provided to ensure that the boat is waterborne before the
release mechanism can be activated. In case of failure or when the boat is not
waterborne, there shall be a means to override the hydrostatic interlock or
similar device to allow emergency release. This interlock override capability shall
be adequately protected against accidental or premature use. Adequate
protection shall include special mechanical protection not normally required for
off-load release, in addition to a danger sign. The protection shall be deliberately
destroyed by applying a suitable minimum force, for instance by breaking a
protection glass or translucent cover. A label or thin wire seal is not considered
sufficiently robust. To prevent a premature on-load release, on-load operation of
the release mechanism shall require multiple, deliberate and sustained action or
actions by the operator;
.8 to prevent an accidental release during recovery of the boat, unless the hook
is completely reset, either the hook shall not be able to support any load, or the
handle or safety pins shall not be able to be returned to the reset (closed)
position, and any indicators shall not indicate the release mechanism is reset.
Additional danger signs shall be posted at each hook station to alert crew
members to the proper method of resetting;
.9 all components of the hook unit, release handle unit, control cables or
mechanical operating links and the fixed structural connections in a lifeboat shall
be of material corrosion resistant in the marine environment without the need for
coatings or galvanizing. Design and manufacturing tolerances shall be such that
anticipated wear throughout the service life of the mechanism shall not adversely
affect its proper functioning. Mechanical operating links such as control cables
shall be waterproof and shall have no exposed or unprotected areas;
.10 the release mechanism shall be so designed and installed that crew members
from inside the lifeboat can unambiguously determine when the system is ready
for lifting by:
.10.1 directly observing that the movable hook portion or the hook portion that
locks the movable hook portion in place is properly and completely reset at each
hook; or
.10.2 observing a non-adjustable indicator that confirms that the mechanism
that locks the movable hook portion in place is properly and completely reset at
each hook; or
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.10.3 easily operating a mechanical indicator that confirms that the mechanism
that locks the movable hook in place is properly and completely reset at each
hook;
.11 clear operating instructions shall be provided with a suitably worded warning
notice using colour coding, pictograms, and/or symbols as necessary for clarity.
If colour coding is used, green shall indicate a properly reset hook and red shall
indicate danger of improper or incorrect setting;
.12 the release control shall be clearly marked in a colour that contrasts with its
surroundings;
.13 means shall be provided for hanging-off the lifeboat to free the release
mechanism for maintenance;
.14 the load-bearing components of the release mechanism and the fixed
structural connections in the lifeboat shall be designed with a calculated factor of
safety of 6 based on the ultimate strength of the materials used, and the mass of
the lifeboat when loaded with its full complement of persons, fuel and equipment,
assuming the mass of the lifeboat is equally distributed between the falls, except
that the factor of safety for the hanging-off arrangement may be based upon the
mass of the lifeboat when loaded with its full complement of fuel and equipment
plus 1,000 kg; and
.15 a hydrostatic interlock shall be designed for a factor of safety of not less than
6 times maximum operating force based on the ultimate strength of the
materials used;
.16 the operating cables shall be designed for a factor of safety of not less than
2.5 times maximum operating force based on the ultimate strength of the
materials used; and
.17 where a single fall and hook system is used for launching a lifeboat or rescue
boat in combination with a suitable painter, the requirements of paragraphs
4.4.7.6.7, 4.4.7.6.8 and 4.4.7.6.15 need not be applicable; in such an
arrangement a single capability to release the lifeboat or rescue boat, only when
it is fully waterborne, will be adequate.
4.4.7.7 Every lifeboat shall be fitted with a device to secure a painter near its
bow. The device shall be such that the lifeboat does not exhibit unsafe or
unstable characteristics when being towed by the ship making headway at
speeds up to 5 knots in calm water. Except for free-fall lifeboats, the painter
securing device shall include a release device to enable the painter to be released
from inside the lifeboat, with the ship making headway at speeds up to 5 knots in
calm water.
4.4.7.8 Every lifeboat which is fitted with a fixed two-way VHF radiotelephone
apparatus with an antenna which is separately mounted shall be provided with
arrangements for siting and securing the antenna effectively in its operating
position.
4.4.7.9 Lifeboats intended for launching down the side of a ship shall have
skates and fenders as necessary to facilitate launching and prevent damage to
the lifeboat.
4.4.7.10 A manually controlled exterior light shall be fitted. The light shall be
white and be capable of operating continuously for at least 12 h with a luminous
intensity of not less than 4.3cd in all directions of the upper hemisphere.
However if the light is a flashing light it shall flash at a rate of not less than 50
flashes and not more than 70 flashes per min for the 12 h operating period with
an equivalent effective luminous intensity.
4.4.7.11 A manually controlled interior light shall be fitted inside the lifeboat
capable of continuous operation for a period of at least 12 h. It shall produce an
arithmetic mean luminous intensity of not less than 0.5 cd when measured over
the entire upper hemisphere to permit reading of survival and equipment
instructions; however, oil lamps shall not be permitted for this purpose.
4.4.7.12 Every lifeboat shall be so arranged that an adequate view forward, aft
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•

and to both sides is provided from the control and steering position for safe
launching and manoeuvring.
•
Lifeboat fittings

LSA
•

4.6
4.6

Totally enclosed lifeboats

4.6.1 Totally enclosed lifeboats shall comply with the requirements of section
4.4 and in addition shall comply with the requirements of this section.
4.6.2 Enclosure
Every totally enclosed lifeboat shall be provided with a rigid watertight enclosure
which completely encloses the lifeboat. The enclosure shall be so arranged that:
.1 it provides shelter for the occupants;
.2 access to the lifeboat is provided by hatches which can be closed to make
the lifeboat watertight;
.3 except for free-fall lifeboats, hatches are positioned so as to allow launching
and recovery operations to be performed without any occupant having to leave
the enclosure;
.4 access hatches are capable of being opened and closed from both inside and
outside and are equipped with means to hold them securely in open positions;
.5 except for a free-fall lifeboat, it is possible to row the lifeboat;
.6 it is capable, when the lifeboat is in the capsized position with the hatches
closed and without significant leakage, of supporting the entire mass of the
lifeboat, including all equipment, machinery and its full complement of persons;
.7 it includes windows or translucent panels which admit sufficient daylight to
the inside of the lifeboat with the hatches closed to make artificial light
unnecessary;
.8 its exterior is of a highly visible colour and its interior of a light colour which
does not cause discomfort to the occupants;
.9 handrails provide a secure handhold for persons moving about the exterior
of the lifeboat, and aid embarkation and disembarkation;
.10 persons have access to their seats from an entrance without having to
climb over thwarts or other obstructions; and
.11 during operation of the engine with the enclosure closed, the atmospheric
pressure inside the lifeboat shall never be above or below the outside
atmospheric pressure by more than 20 hPa.
4.6.3

Capsizing and re-righting

4.6.3.1 Except in free-fall lifeboats, a safety belt shall be fitted at each
indicated seating position. The safety belt shall be designed to hold a person with
a mass of 100 kg securely in place when the lifeboat is in a capsized position.
Each set of safety belts for a seat shall be of a colour which contrasts with the
belts for seats immediately adjacent. Free-fall lifeboats shall be fitted with a
safety harness at each seat in contrasting colour designed to hold a person with
a mass of 100 kg securely in place during a free-fall launch as well as with the
lifeboat in capsized position.
4.6.3.2 The stability of the lifeboat shall be such that it is inherently or
automatically self-righting when loaded with its full or a partial complement of
persons and equipment and all entrances and openings are closed watertight and
the persons are secured with safety belts.
4.6.3.3 The lifeboat shall be capable of supporting its full complement of
persons and equipment when the lifeboat is in the damaged condition prescribed
in paragraph .4.4.1.1 and its stability shall be such that in the event of capsizing,
it will automatically attain a position that will provide an above-water escape for
its occupants. When the lifeboat is in the stable flooded condition, the water level
inside the lifeboat, measured along the seatback, shall not be more than 500 mm
above the seat pan at any occupant seating position.
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4.6.3.4 The design of all engine exhaust pipes, air ducts and other openings
shall be such that water is excluded from the engine when the lifeboat capsizes
and re-rights.
4.6.4

Propulsion

4.6.4.1 The engine and transmission shall be controlled from the helmsman's
position.
4.6.4.2 The engine and engine installation shall be capable of running in any
position during capsize and continue to run after the lifeboat returns to the
upright or shall automatically stop on capsizing and be easily restarted after the
lifeboat returns to the upright. The design of the fuel and lubricating systems
shall prevent the loss of fuel and the loss of more than 250 ml of lubricating oil
from the engine during capsize.
4.6.4.3 Air-cooled engines shall have a duct system to take in cooling air from,
and exhaust it to, the outside of the lifeboat. Manually operated dampers shall be
provided to enable cooling air to be taken in from, and exhausted to, the interior
of the lifeboat.

•

4.6.5 Protection against acceleration
Notwithstanding paragraph 4.4.1.7, a totally enclosed lifeboat, except a free-fall
lifeboat, shall be so constructed and fendered such that the lifeboat renders
protection against harmful accelerations resulting from an impact of the lifeboat,
when loaded with its full complement of persons and equipment, against the
ship's side at an impact velocity of not less than 3.5 m/s.
•
Totally enclosed lifeboats

LSA
•

4.5
4.5

Partially enclosed lifeboats

4.5.1 Partially enclosed lifeboats shall comply with the requirements of section
4.4 and in addition shall comply with the requirements of this section.
4.5.2 Partially enclosed lifeboats shall be provided with permanently attached
rigid covers extending over not less than 20% of the length of the lifeboat from
the stem and not less than 20% of the length of the lifeboat from the aftermost
part of the lifeboat. The lifeboat shall be fitted with a permanently attached
foldable canopy which together with the rigid covers completely encloses the
occupants of the lifeboat in a weatherproof shelter and protects them from
exposure. The lifeboat shall have entrances at both ends and on each side.
Entrances in the rigid covers shall be weathertight when closed. The canopy shall
be so arranged that:
.1 it is provided with adequate rigid sections or battens to permit erection of
the canopy;
.2 it can be easily erected by not more than two persons;
.3 it is insulated to protect the occupants against heat and cold by means of
not less than two layers of material separated by an air gap or other equally
efficient means; means shall be provided to prevent accumulation of water in the
air gap;
.4 its exterior is of a highly visible colour and its interior is of a colour which
does not cause discomfort to the occupants;
.5 entrances in the canopy are provided with efficient adjustable closing
arrangements which can be easily and quickly opened and closed from inside or
outside so as to permit ventilation but exclude seawater, wind and cold; means
shall be provided for holding the entrances securely in the open and closed
position;
.6 with the entrances closed, it admits sufficient air for the occupants at all
times;
.7 it has means for collecting rainwater; and
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.8

the occupants can escape in the event of the lifeboat capsizing.

4.5.3
The interior of the lifeboat shall be of a light colour which does not cause
discomfort to the occupants.

•

4.5.4 If a fixed two-way VHF radiotelephone apparatus is fitted in the lifeboat,
it shall be installed in a cabin large enough to accommodate both the equipment
and the person using it. No separate cabin is required if the construction of the
lifeboat provides a sheltered space to the satisfaction of the Administration.
•
Partially enclosed lifeboats

III
•

31.2
2 Rescue boats
Cargo ships shall carry at least one rescue boat complying with the requirements
of section 5.1 of the Code. A lifeboat may be accepted as a rescue boat, provided
that it and its launching and recovery arrangements also comply with the
requirements for a rescue boat.
[3 In addition to their lifeboats, all cargo ships constructed before 1 July 1986
shall carry:
.1 one or more liferafts capable of being launched on either side of the ship
and of such aggregate capacity as will accommodate the total number of persons
on board. The liferaft or liferafts shall
be equipped with a lashing or an
equivalent means of securing the liferaft which will automatically release it from
a sinking ship; and

•

.2 where the horizontal distance from the extreme end of the stem or stern of
the ship to the nearest end of the closest survival craft is more than 100 m, in
addition to the liferafts required by paragraph 3.1, a liferaft stowed as far
forward or aft, or one as far forward and another as far aft, as is reasonable and
practicable. Notwithstanding the requirements of paragraph 3.1, such liferaft or
liferafts may be securely fastened so as to permit manual release.]
•
Rescue boats, Cargo

LSA
•

5.1
5.1
5.1.1

Rescue boats
General requirements

5.1.1.1 Except as provided by this section, all rescue boats shall comply with the
requirements of paragraphs 4.4.1 to 4.4.7.4 inclusive , exluding paragraph
4.4.6.8, and 4.4.7.6, 4.4.7.8, 4.4.7.10, 4.4.7.11 and 4.4.9, except that, for all
rescue boats, an average mass of 82.5 kg shall apply to paragraph 4.4.2.2.1. A
lifeboat may be approved and used as a rescue boat if it meets all of the
requirements of this section, if it successfully completes the testing for a rescue
boat required in regulation III/4.2, and if its stowage, launching and recovery
arrangements on the ship meet all of the requirements for a rescue boat.
5.1.1.2 Notwithstanding the requirements of paragraph 4.4.4 required buoyant
material for rescue boats may be installed external to the hull, provided it is
adequately protected against damage and is capable of withstanding exposure as
specified in paragraph 5.1.3.3 .
5.1.1.3 Rescue boats may be either of rigid or inflated construction or a
combination of both and shall:
.1 be not less than 3.8 m and not more than 8.5 m in length; and
.2 be capable of carrying at least five seated persons and a person lying on a
stretcher all wearing immersion suits, and lifejackets if required..
Notwithstanding paragraph 4.4.1.5, seating, except for the helmsman, may be
provided on the floor, provided that the seating space analysis in accordance
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with paragraph 4.4.2.2.2 uses shapes similar to figure 1 , but altered to an
overall length of 1190 mm to provide for extended legs. No part of a seating
space shall be on the gunwale, transom, or on inflated buoyancy at the sides of
the boat.
5.1.1.4 Rescue boats which are a combination of rigid and inflated construction
shall comply with the appropriate requirements of this section to the satisfaction
of the Administration.
5.1.1.5 Unless the rescue boat has adequate sheer, it shall be provided with a
bow cover extending for not less than 15% of its length.
5.1.1.6
Every rescue boat shall be provided with sufficient fuel, suitable for
use throughout the temperature range expected in the area in which the ship
operates, and be capable of manoeuvring at a speed of at least 6 knots and
maintaining that speed, for a period of at least 4 h, when loaded with its full
complement of persons and equipment.
5.1.1.7 Rescue boats shall have sufficient mobility and manoeuvrability in a
seaway to enable persons to be retrieved from the water, marshal liferafts and
tow the largest liferaft carried on the ship when loaded with its full complement
of persons and equipment or its equivalent at a speed of at least 2 knots.
5.1.1.8 A rescue boat shall be fitted with an inboard engine or outboard motor.
If it is fitted with an outboard motor, the rudder and tiller may form part of the
engine. Notwithstanding the requirements of paragraph 4.4.6.1 , petrol-driven
outboard engines with an approved fuel system may be fitted in rescue boats
provided the fuel tanks are specially protected against fire and explosion.
5.1.1.9 Arrangements for towing shall be permanently fitted in rescue boats
and shall be sufficiently strong to marshal or tow liferafts as required by
paragraph 5.1.1.7.
5.1.1.10 Unless expressly provided otherwise, every rescue boat shall be
provided with effective means of bailing or be automatically self-bailing.
5.1.1.11 Rescue boats shall be fitted with weathertight stowage for small items
of equipment.
5.1.1.12 Every rescue boat shall be so arranged that an adequate view forward,
aft and to both sides is provided from the control and steering position for safe
launching and manoeuvring and, in particular, with regard to visibility of areas
and crew members essential to man-overboard retrieval and marshalling of
survival craft.
5.1.2

Rescue boat equipment

5.1.2.1 All items of rescue boat equipment, with the exception of boat-hooks
which shall be kept free for fending off purposes, shall be secured within the
rescue boat by lashings, storage in lockers or compartments, storage in brackets
or similar mounting arrangements, or other suitable means. The equipment shall
be secured in such a manner as not to interfere with any launching or recovery
procedures. All items of rescue boat equipment shall be as small and of as little
mass as possible and shall be packed in suitable and compact form.
5.1.2.2 The normal equipment of every rescue boat shall consist of:
.1 sufficient buoyant oars or paddles to make headway in calm seas. Thole pins,
crutches or equivalent arrangements shall be provided for each oar. Thole pins or
crutches shall be attached to the boat by lanyards or chains;
.2 a buoyant bailer;
.3 a binnacle containing an efficient compass which is luminous or provided
with suitable means of illumination;
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.4 a sea-anchor and tripping line if fitted with a hawser of adequate strength
not less than 10 m in length;
.5 a painter of sufficient length and strength, attached to the release device
complying with the requirements of paragraph 4.4.7.7 and placed at the forward
end of the rescue boat;
.6 one buoyant line, not less than 50 m in length, of sufficient strength to tow
a liferaft as required by paragraph 5.1.1.7;
.7 one waterproof electric torch suitable for Morse signalling, together with one
spare set of batteries and one spare bulb in a waterproof container;
.8 one whistle or equivalent sound signal;
.9 a first-aid outfit in a waterproof case capable of being closed tightly after
use;
.10 two buoyant rescue quoits, attached to not less than 30 m of buoyant line;
.11 a searchlight with a horizontal and vertical sector of at least 6° and a
measured luminous intensity of 2500 cd which can work continuously for not less
than 3 h;
.12 an efficient radar reflector;
.13 thermal protective aids complying with the requirements of section 2.5
sufficient for 10% of the number of persons the rescue boat is permitted to
accommodate or two, whichever is the greater; and
.14 portable fire-extinguishing equipment of an approved type suitable for
extinguishing oil fires.
5.1.2.3 In addition to the equipment required by paragraph 5.1.2.2, the
normal equipment of every rigid rescue boat shall include:
.1 a boat-hook;
.2 a bucket; and
.3 a knife or hatchet.
5.1.2.4 In addition to the equipment required by paragraph 5.1.2.2, the
normal equipment of every inflated rescue boat shall consist of:
.1 a buoyant safety knife;
.2 two sponges;
.3 an efficient manually operated bellows or pump;
.4 a repair kit in a suitable container for repairing punctures; and
.5 a safety boat-hook.
5.1.3

Additional requirements for inflated rescue boats

5.1.3.1 The requirements of paragraphs 4.4.1.4 and 4.4.1.6 do not apply to
inflated rescue boats.
5.1.3.2 An inflated rescue boat shall be constructed in such a way that, when
suspended by its bridle or lifting hook:
.1 it is of sufficient strength and rigidity to enable it to be lowered and
recovered with its full complement of persons and equipment;
.2 it is of sufficient strength to withstand a load of 4 times the mass of its full
complement of persons and equipment at an ambient temperature of 20 ± 3°C,
with all relief valves inoperative; and
.3 it is of sufficient strength to withstand a load of 1.1 times the mass of its full
complement of persons and equipment at an ambient temperature of -30 °C,
with all relief valves operative.
5.1.3.3 Inflated rescue boats shall be so constructed as to be capable of
withstanding exposure:
.1 when stowed on an open deck on a ship at sea;
.2 for 30 days afloat in all sea conditions.
5.1.3.4 In addition to complying with the requirements of paragraph 4.4.9,
inflated rescue boats shall be marked with a serial number, the maker's name or
trade mark and the date of manufacture.
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5.1.3.5 The buoyancy of an inflated rescue boat shall be provided by either a
single tube subdivided into at least five separate compartments of approximately
equal volume or two separate tubes neither exceeding 60% of the total volume.
The buoyancy tubes shall be so arranged that the intact compartments shall be
able to support the number of persons which the rescue boat is permitted to
accommodate, each having a mass of 82.5 kg, when seated in their normal
positions with positive freeboard over the rescue boat's entire periphery under
the following conditions:
.1 with the forward buoyancy compartment deflated;
.2 with the entire buoyancy on one side of the rescue boat deflated; and
.3 with the entire buoyancy on one side and the bow compartment deflated.
5.1.3.6 The buoyancy tubes forming the boundary of the inflated rescue boat
shall on inflation provide a volume of not less than 0.17 m3 for each person the
rescue boat is permitted to accommodate.
5.1.3.7 Each buoyancy compartment shall be fitted with a nonreturn valve for
manual inflation and means for deflation. A safety relief valve shall also be fitted
unless the Administration is satisfied that such an appliance is unnecessary.
5.1.3.8 Underneath the bottom and on vulnerable places on the outside of the
inflated rescue boat, rubbing strips shall be provided to the satisfaction of the
Administration.
5.1.3.9 Where a transom is fitted it shall not be inset by more than 20% of the
overall length of the rescue boat.
5.1.3.10 Suitable patches shall be provided for securing the painters fore and aft
and the bucketed lifelines inside and outside the boat.
5.1.4

Additional requirements for fast rescue boats

5.1.4.1 Fast rescue boats shall be so constructed as to capable of being safely
launched and retrieved under adverse weather and sea conditions.
5.1.4.2 Except as provided by this section, all fast rescue boats shall comply
with the requirements of section 5.1, except for paragraphs 4.4.1.5.3, 4.4.1.6,
4.4.7.2, 5.1.1.6 and 5.1.1.10.
5.1.4.3 Notwithstanding paragraph 5.1.1.3.1, fast rescue boats shall have a
hull length of not less than 6 m and not more than 8.5 m, including inflated
structures or fixed fenders.
5.1.4.4 Fast rescue boats shall be provided with sufficient fuel, suitable for use
throughout the temperature range expected in the area in which the ship
operates, and be capable of manoeuvring, for a period of at least 4 h, at a speed
of at least 20 knots in calm water with a crew of 3 persons and at least 8 knots
when loaded with its full complement of persons and equipment.
5.1.4.5 Fast rescue boats shall be self-righting or capable of being readily
righted by not more than two of their crew.
5.1.4.6 Fast rescue boats shall be self-bailing or be capable of being rapidly
cleared of water.
5.1.4.7 Fast rescue boats shall be steered by a wheel at the helmsman’s
position remote from the tiller. An emergency steering system providing direct
control of the rudder, water jet, or outboard motor shall also be provided.
5.1.4.8 Engines in fast rescue boats shall stop automatically or be stopped by
the helmsman’s emergency release switch, should the rescue boat capsize. When
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the rescue boat has righted, each engine or motor shall be capable of being
restarted provided that the helmsman’s emergency release, if fitted, has been
reset. The design of the fuel and lubricating systems shall prevent the loss of
more than 250 ml of fuel or lubricating oil from the propulsion system, should
the rescue boat capsize.
5.1.4.9 Fast rescue boats shall, if possible, be equipped with an easily and
safely operated fixed single-point suspension arrangement or equivalent.
5.1.4.10 A rigid fast rescue boat shall be constructed in such a way that, when
suspended by its lifting point, it is of sufficient strength to withstand a load of 4
times the mass of its full complement of persons and equipment without residual
deflection upon removal of the load.
5.1.4.11 The normal equipment of a fast rescue boat shall include a VHF
radiocommunication set which is hands-free and watertight.
•
Rescue boats

FR 9
SSE 4 (FR11): Provide means to enable survival in water until
rescue
SSE 6: Each person should be provided with means to facilitate
survival in the water until rescued into a survival craft or rescue
unit.
EP 1
Each person on a cargo ship and each crew member assigned to operate the life-saving
appliances on any ship should be provided with individual garments for protection against
hypothermia.
•
III
•
7.3
3 Immersion suits and anti-exposure suits
An immersion suit, complying with the requirements of section 2.3 of the
Code or an anti-exposure suit complying with section 2.4 of the Code, of
an appropriate size, shall be provided for every person assigned to crew
the rescue boat or assigned to the marine evacuation system party. If
the ship is constantly engaged in warm climates[*][1] where, in the
opinion of the Administration thermal protection is unnecessary, this
protective clothing need not be carried.
•
Immersion suits and anti-exposure suits
•
MSC/Circ.1046 Guidelines for Assessment of Thermal
Protection
•

III
•

32.3
3 Immersion suits
3.1 This paragraph applies to all cargo ships. However, with respect to
cargo ships constructed before 1 July 2006, paragraphs 3.2 to 3.5 shall
be complied with not later than the first safety equipment survey on or
after 1 July 2006.
3.2 An immersion suit of an appropriate size complying with the
requirements of section 2.3 of the Code shall be provided for every
person on board the ship. However, for ships other than bulk carriers, as
defined in regulation IX/1, these immersion suits need not be required if
the ship is constantly engaged on voyages in warm climates where, in
the opinion of the Administration, immersion suites are unnecessary.
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3.3 If a ship has any watch or work stations which are located remotely
from the place or places where immersion suits are normally stowed
including remotely located survival craft carried in accordance with the
regulation 31.1.4, additional immersion suits of an appropriate size shall
be provided at these locations for the number of persons normally on
watch or working at those locations at any time.
3.4 Immersion suits shall be so placed as to be readily accessible and
their position shall be plainly indicated.

•

3.5 The Immersion suits required by this regulation may be used to
comply with the requirements of regulation 7.3.
•
Immersion suits, Cargo
•
MSC/Circ.1046

LSA
•

2.3
2.3

Immersion suits

2.3.1

General requirements for immersion suits

2.3.1.1 An immersion suit shall be constructed with waterproof
materials such that:
.1 it can be unpacked and donned without assistance within 2 min,
taking into account donning of any associated clothing, donning of a
lifejacket if the immersion suit must be worn in conjunction with a
lifejacket to meet the requirements of paragraph 2.3.1.2, and inflation of
orally inflatable chambers if fitted;
.2 it will not sustain burning or continue melting after being totally
enveloped in a fire for a period of 2 s;
.3 it will cover the whole body with the exception of the face, except
that covering for the hands may be provided by separate gloves which
shall be permanently attached to the suit;
.4 it is provided with arrangements to minimize or reduce free air in
the legs of the suit; and
.5 following a jump from a height of not less than 4.5 m into the water
there is no undue ingress of water into the suit.
2.3.1.2
An immersion suit on its own, or worn in conjunction with a
lifejacket if necessary, shall have sufficient buoyancy and stability in calm
fresh water to:
.1 ift the mouth of an exhausted or unconscious person clear of the
water by not less than 120 mm; and
.2 allow the wearer to turn from a face-down to a face-up position in
not more than 5 s.
2.3.1.3 An immersion suit shall permit the person wearing it, and also
wearing a lifejacket if the immersion suit is to be worn in conjunction
with a lifejacket, to:
.1

climb up and down a vertical ladder at least 5 m in length;

.2

perform normal duties associated with abandonment;

.3 jump from a height of not less than 4.5 m into the water without
damaging or dislodging the immersion suit, or its attachements, or being
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injured; and
.4

swim a short distance through the water and board a survival craft.

2.3.1.4 An immersion suit which has buoyancy and is designed to be
worn without a lifejacket shall be fitted with a light complying with the
requirements of paragraph 2.2.3 and the whistle prescribed by paragraph
2.2.1.8.
2.3.1.5 An immersion suit which has buoyancy and is designed to be
worn without a lifejacket shall be provided with a releasable buoyant line
or other means to secure it to a suit worn by another person in the water.
2.3.1.6 An immersion suit which has buoyancy and is designed to be
worn without a lifejacket shall be provided with a suitable means to allow
a rescuer to lift the wearer from the water into a survival craft or rescue
boat.
2.3.1.7 If an immersion suit is to be worn in conjunction with a lifejacket,
the lifejacket shall be worn over the immersion suit. Persons wearing
such an immersion suit shall be able to don a lifejacket without
assistance. The immersion suit shall be marked to indicate that it must
be worn in conjunction with a compatible lifejacket.
2.3.1.8 An immersion suit shall have buoyancy which is not reduced by
more than 5% after 24 h submersion in fresh water and does not depend
on the use of loose granulated materials
2.3.2

Thermal performance requirements for immersion suits

2.3.2.1 An immersion suit made of material which has no inherent
insulation shall be:
.1 marked with instructions that it must be worn in conjunction with
warm clothing; and
.2 so constructed that, when worn in conjunction with warm clothing,
and with a lifejacket if the immersion suit is to be worn with a lifejacket,
the immersion suit continues to provide sufficient thermal protection,
following one jump by the wearer into the water from a height of 4.5 m,
to ensure that when it is worn for a period of 1h in calm circulating water
at a temperature of 5°C, the wearer's body core temperature does not
fall more than 2°C.
2.3.2.2 An immersion suit made of material with inherent insulation,
when worn either on its own or with a lifejacket, if the immersion suit is
to be worn in conjunction with a lifejacket, shall provide the wearer with
sufficient thermal insulation, following one jump into the water from a
height of 4.5 m, to ensure that the wearer's body core temperature does
not fall more than 2°C after a period of 6h immersion in calm circulating
water at a temperature of between 0°C and 2°C.
2.3.3

•

LSA
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Buoyancy requirements

A person in fresh water wearing either an immersion suit or an
immersion suit with a lifejacket,
shall be able to turn from a face-down to a face-up position in not more
than 5 s.
•
Immersion suits
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2.4
2.4

Anti-exposure suits

2.4.1

General requirements for anti-exposure suits

2.4.1.1 An anti-exposure suit shall be constructed with waterproof
materials such that it:
.1

provides inherent buoyancy of at least 70 N;

.2 is made of material which reduces the risk of heat stress during
rescue and evacuation operations;
.3 covers the whole body except, where the Administration so permits,
the feet; covering for the hands and head may be provided by separate
gloves and a hood, both of which shall be permanently attached to the
suit;
.4

can be unpacked and donned without assistance within 2 min;

.5 does not sustain burning or continue melting after being totally
enveloped in a fire for a period of 2 s;
.6

is equipped with a pocket for a portable VHF telephone; and

.7

has a lateral field of vision of at least 120 °.

2.4.1.2
.1

An anti-exposure suit shall permit the person wearing it, to:

climb up and down a vertical ladder of at least 5 m in length;

.2 jump from a height of not less than 4.5 m into the water with feet
first, without damaging or dislodging the suit, or its attachements, or
being injured;
.3

swim through the water at least 25 m and board a survival craft;

.4

don a lifejacket without assistance; and

.5 perform all duties associated with abandonment, assist others and
operate a rescue boat.
2.4.1.3 An anti-exposure suit shall be fitted with a light complying with
the requirements of
paragraph 2.2.3 such that it shall be capable of complying with
paragraphs 2.2.3.1.3 and 2.4.1.2.2, and the whistle prescribed by
paragraph 2.2.1.14.
2.4.2
•

Thermal performance requirements for anti-exposure suits
Anti exposure suits

EP 2
Each person on board should have ready access to a physically suitable personal life-saving
appliance, regardless of their location on the vessel.
•
III
•
22.2
2 Lifejackets
2.1 In addition to the lifejackets required by regulation 7.2, every
passenger ship shall carry lifejackets for not less than 5% of the total
number of persons on board. These lifejackets shall be stowed in
conspicuous places on deck or at muster stations.
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•

2.2 Where lifejackets for passengers are stowed in staterooms which
are located remotely from direct routes between public spaces and
muster stations, the additional lifejackets for these passengers required
under regulation 7.2.2, shall be stowed either in the public spaces, the
muster stations, or on direct routes between them. The lifejackets shall
be stowed so that their distribution and donning does not impede orderly
movement to muster stations and survival craft embarkation stations.
•
Lifejackets, PAX

III
•

26.5
5 Lifejackets
5.1 Notwithstanding the requirements of regulations 7.2 and 22.2, a
sufficient number of lifejackets shall be stowed in the vicinity of the
muster stations so that passengers do not have to return to their cabins
to collect their lifejackets.

•

5.2 In ro-ro passenger ships, each lifejacket shall be fitted with a light
complying with the requirements of paragraph 2.2.3 of the Code.
•
Lifejackets, Ro-PAX

III
•

7.1
Regulation 7
Personal life-saving appliances
1 Lifebuoys
1.1 Lifebuoys complying with the requirements of paragraph 2.1.1 of
the Code shall be:
.1 so distributed as to be readily available on both sides of the ship and
as far as practicable on all open decks extending to the ship’s side; at
least one shall be placed in the vicinity of the stern; and
.2 so stowed as to be capable of being rapidly cast loose, and not
permanently secured in any way.
1.2 At least one lifebuoy on each side of the ship shall be fitted with a
buoyant lifeline complying with the requirements of paragraph 2.1.4 of
the Part B: Code equal in length to not less than twice the height at
which it is stowed above the waterline in the lightest seagoing condition,
or 30 m, whichever is the greater.
1.3 Not less than one half of the total number of lifebuoys shall be
provided with lifebuoy self-igniting lights complying with the
requirements of paragraph 2.1.2 of the Code; not less than two of these
shall also be provided with lifebuoy self-activating smoke signals
complying with the requirements of paragraph 2.1.3 of the Code and be
capable of quick release from the navigation bridge; lifebuoys with lights
and those with lights and smoke signals shall be equally distributed on
both sides of the ship and shall not be the lifebuoys provided with
lifelines in compliance with the requirements of paragraph 1.2.
1.4 Each lifebuoy shall be marked in block capitals of the Roman
alphabet with the name and port of registry of the ship on which it is
carried.
•
Lifebuoys

EP 3
All ships must ensure individual wearable buoyancy equipment are available for persons on
watch and at remote locations on the ship so that they are readily accessible in an
emergency.
•
III
•
7.2.1.4
2 Lifejackets
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2.1 A lifejacket complying with the requirements of paragraph 2.2.1 or
2.2.2 of the Code shall be provided for every person on board the ship
and, in addition:
.4 a sufficient number of lifejackets shall be carried for persons on
watch and for use at remotely located survival craft stations. The
lifejackets carried for persons on watch should be stowed on the bridge,
in the engine control room and at any other manned watch station; and
•
Lifejackets for watch and remote locations
EP 4
All ships shall ensure that each adult on board has a suitable individual wearable buoyancy
equipment considering their weight and girth.
•
III
•
7.2
2 Lifejackets
2.1 A lifejacket complying with the requirements of paragraph 2.2.1 or
2.2.2 of the Code shall be provided for every person on board the ship
and, in addition:
.1 for passenger ships on voyages less than 24 h, a number of infant
lifejackets equal to at least 2.5% of the number of passengers on board
shall be provided;
.2 for passenger ships on voyages 24 h or greater, infant lifejackets
shall be provided for each infant on board;
.3 a number of lifejackets suitable for children equal to at least 10% of
the number of passengers on board shall be provided or such greater
number as may be required to provide a lifejacket for each child;
.4 a sufficient number of lifejackets shall be carried for persons on
watch and for use at remotely located survival craft stations. The
lifejackets carried for persons on watch should be stowed on the bridge,
in the engine control room and at any other manned watch station; and
.5 if the adult lifejackets provided are not designed to fit persons
weighing up to 140 kg and with a chest girth of up to 1,750 mm, a
sufficient number of suitable accessories shall be available on board to
allow them to be secured to such persons.
2.2 Lifejackets shall be so placed as to be readily accessible and their
position shall be plainly indicated. Where, due to the particular
arrangements of the ship, the lifejackets provided in compliance with the
requirements of paragraph 2.1 may become inaccessible, alternative
provisions shall be made to the satisfaction of the Administration which
may include an increase in the number of lifejackets to be carried.
2.3 The lifejackets used in totally enclosed lifeboats, except free-fall
lifeboats, shall not impede entry into the lifeboat or seating, including
operation of the seat belts in the lifeboat.
2.4 Lifejackets selected for free-fall lifeboats, and the manner in which
they are carried or worn, shall not interfere with entry into the lifeboat,
occupant safety or operation of the lifeboat.
•
Lifejackets

EP 5
Passenger ships shall ensure that each infant and child on board has a suitable individual
wearable buoyancy equipment, as appropriate, for the duration of the voyage and the type
of service.
•
III
•
7.2.1.1, .2, .3
2 Lifejackets

2.1 A lifejacket complying with the requirements of paragraph 2.2.1 or
2.2.2 of the Code shall be provided for every person on board the ship
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and, in addition:
.1 for passenger ships on voyages less than 24 h, a number of infant
lifejackets equal to at least 2.5% of the number of passengers on board
shall be provided;
.2 for passenger ships on voyages 24 h or greater, infant lifejackets
shall be provided for each infant on board;
.3 a number of lifejackets suitable for children equal to at least 10% of
the number of passengers on board shall be provided or such greater
number as may be required to provide a lifejacket for each child;
•
Lifejackets for infants
EP 6
Throwable personal flotation devices are distributed so that they are readily available on both
sides of the ship and as far as practicable on all open decks extending to the ship's side or to
the stern.
•
III
•
7.1
Regulation 7
Personal life-saving appliances
1 Lifebuoys
1.1 Lifebuoys complying with the requirements of paragraph 2.1.1 of
the Code shall be:
.1 so distributed as to be readily available on both sides of the ship and
as far as practicable on all open decks extending to the ship’s side; at
least one shall be placed in the vicinity of the stern; and
.2 so stowed as to be capable of being rapidly cast loose, and not
permanently secured in any way.
1.2 At least one lifebuoy on each side of the ship shall be fitted with a
buoyant lifeline complying with the requirements of paragraph 2.1.4 of
the Part B: Code equal in length to not less than twice the height at
which it is stowed above the waterline in the lightest seagoing condition,
or 30 m, whichever is the greater.
1.3 Not less than one half of the total number of lifebuoys shall be
provided with lifebuoy self-igniting lights complying with the
requirements of paragraph 2.1.2 of the Code; not less than two of these
shall also be provided with lifebuoy self-activating smoke signals
complying with the requirements of paragraph 2.1.3 of the Code and be
capable of quick release from the navigation bridge; lifebuoys with lights
and those with lights and smoke signals shall be equally distributed on
both sides of the ship and shall not be the lifebuoys provided with
lifelines in compliance with the requirements of paragraph 1.2.

•

1.4 Each lifebuoy shall be marked in block capitals of the Roman
alphabet with the name and port of registry of the ship on which it is
carried.
•
Lifebuoys

III
•

32.1
1 Lifebuoys
1.1 Cargo ships shall carry not less than the number of lifebuoys
complying with the requirements of regulation 7.1 and section 2.1 of the
Code prescribed in the following table:
Length of ship in metres**
Minimum number of lifebuoys**
Under 100
8
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100 and under 150
10
150 and under 200
12
200 and over
14

•

1.2 Self-igniting lights for lifebuoys on tankers required by regulation
7.1.3 shall be of an electric battery type.
•
Lifebuoys, Cargo

III
•

22.1
1 Lifebuoys
1.1 A passenger ship shall carry not less than the number of lifebuoys
complying with the requirements of regulation 7.1 and section 2.1 of the
Code prescribed in the following table:
Length of ship in metres
Minimum number of lifebuoys
Under 60
8
60 and under 120
12
120 and under 180
18
180 and under 240
24
240 and over
30
1.2 Notwithstanding regulation 7.1.3, passenger ships of under 60 m in
length shall carry not less than six lifebuoys provided with self-igniting
lights.
•
Lifebuoys, PAX

EP 7
Throwable personal flotation devices are stowed so as to be capable of being rapidly cast
loose and not permanently secured in any way.
•
III
•
7.1.1.2
Regulation 7
Personal life-saving appliances

1 Lifebuoys
1.1 Lifebuoys complying with the requirements of paragraph 2.1.1 of
the Code shall be:
.1 so distributed as to be readily available on both sides of the ship and
as far as practicable on all open decks extending to the ship’s side; at
least one shall be placed in the vicinity of the stern; and
.2 so stowed as to be capable of being rapidly cast loose, and not
permanently secured in any way.
•
Lifebuoys

EP 8
Personal life-saving appliances should be provided with adequate spare capacity.
•
III
•
7.2.2
2 Lifejackets

2.2 Lifejackets shall be so placed as to be readily accessible and their
position shall be plainly indicated. Where, due to the particular
arrangements of the ship, the lifejackets provided in compliance with the
requirements of paragraph 2.1 may become inaccessible, alternative
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•

provisions shall be made to the satisfaction of the Administration which
may include an increase in the number of lifejackets to be carried.
•
Lifejackets

LSA
•

2.1
2.1
2.1.1

Lifebuoys
Lifebuoy specification

Every lifebuoy shall:
.1 have an outer diameter of not more than 800 mm and an inner diameter of
not less than 400 mm;
.2 be constructed of inherently buoyant material; it shall not depend upon
rushes, cork shavings or granulated cork, any other loose granulated material or
any air compartment which depends on inflation for buoyancy;
.3 be capable of supporting not less than 14.5 kg of iron in fresh water for a
period of 24 h;
.4 have a mass of not less than 2.5 kg;
.5 not sustain burning or continue melting after being totally enveloped in a
fire for a period of 2 s;
.6 be constructed to withstand a drop into the water from the height at which it
is stowed above the waterline in the lightest seagoing condition or 30 m,
whichever is the greater, without impairing either its operating capability or that
of its attached components;
.7 if it is intended to operate the quick release arrangement provided for the
selfactivated smoke signals and self-igniting lights, have a mass of less than 4 kg;
and
.8 be fitted with a grabline not less than 9.5 mm in diameter and not less than
4 times the outside diameter of the body of the buoy in length. The grabline shall
be secured at four equidistant points around the circumference of the buoy to
form four equal loops.
2.1.2

Lifebuoy self-igniting lights

Self-igniting lights required by regulation III/7.1.3 shall:
.1 be such that they cannot be extinguished by water;
.2 be of white colour and capable of either burning continuously with a
luminous intensity of not less than 2 cd in all directions of the upper hemisphere
or flashing (discharge flashing) at a rate of not less than 50 flashes and not more
than 70 flashes per min with at least the corresponding effective luminous
intensity;
.3 be provided with a source of energy capable of meeting the requirement of
paragraph 2.1.2.2 for a period of at least 2 h; and
.4 be capable of withstanding the drop test required by paragraph 2.1.1.6.
2.1.3

Lifebuoy self-activating smoke signals

Self-activating smoke signals required by regulation III/7.1.3 shall:
.1 emit smoke of a highly visible colour at a uniform rate for a period of at
least 15 min when floating in calm water;
.2 not ignite explosively or emit any flame during the entire smoke emission
time of the signal;
.3 not be swamped in a seaway;
.4 continue to emit smoke when fully submerged in water for a period of at
least 10 s; and
.5 be capable of withstanding the drop test required by paragraph 2.1.1.6.
.6 be provided with a quick-release arrangement that will automatically release
and activate the signal and associated self-igniting light connected to a lifebuoy
having a mass of not more than 4 kg.
2.1.4
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Buoyant lifelines required by regulation III/7.1.2 shall:
.1 be non-kinking;
.2 have a diameter of not less than 8 mm; and
.3 have a breaking strength of not less than 5 kN.
•
Lifebuoys

•

81(70)
•
1
1 LIFEBUOYS
1.1 Lifebuoys specification
It should be established by measurement, weighing and inspection that:
.1 the lifebuoy has an outer diameter of not more than 800 mm and an inner
diameter of not less than 400 mm;
.2 the lifebuoy has a mass of not less than 2.5 kg;
.3 if it is intended to operate the quick-release arrangement provided for a selfactivated smoke signal and self-igniting light, the lifebuoy has a mass sufficient
to operate such quick-release arrangement or 4 kg, whichever is greater (see
1.8); and
.4 the lifebuoy is fitted with a grabline of not less than 9.5 mm in diameter and
of not less than four times the outside diameter of the body of the buoy in length
and secured in four equal loops.
1.2 Temperature cycling test
The following test should be carried out on two lifebuoys.
1.2.1 The lifebuoys should be alternately subjected to surrounding temperatures
of -30°C and +65°C. These alternating cycles need not follow immediately after
each other and the following procedure, repeated for a total of 10 cycles, is
acceptable:
.1 an 8 h cycle at +65°C to be completed in one day; and
.2 the specimens removed from the warm chamber that same day and left
exposed under ordinary room conditions until the next day;
.3 an 8 h cycle at -30°C to be completed the next day; and
.4 the specimens removed from the cold chamber that same day and left
exposed under ordinary room conditions until the next day.
1.2.2 The lifebuoys should show no sign of loss of rigidity under high
temperatures and, after the tests, should show no sign of damage such as
shrinking, cracking, swelling, dissolution or change of mechanical qualities.
1.3 Drop test
The two lifebuoys should be dropped into the water from the height at which
they are intended to be stowed on ships in their lightest seagoing condition, or
30 m, whichever is the greater, without suffering damage. In addition, one
lifebuoy should be dropped three times from a height of 2 m on to a concrete
floor.
1.4 Test for oil resistance
One of the lifebuoys should be immersed horizontally for a period of 24 h under a
100 mm head of diesel oil at normal room temperature. After this test the
lifebuoy should show no sign of damage such as shrinking, cracking, swelling,
dissolution or change of mechanical qualities.
1.5 Fire test
The other lifebuoy should be subjected to a fire test. A test pan 30 cm x 35 cm x
6 cm should be placed in an essentially draught-free area. Water should be put in
the bottom of the test pan to a depth of 1 cm followed by enough petrol to make
a minimum total depth of 4 cm. The petrol should then be ignited and allowed to
burn freely for 30 s. The lifebuoy should then be moved through flames in an
upright, forward, free-hanging position, with the bottom of the lifebuoy 25 cm
above the top edge of the test pan so that the duration of exposure to the flames
is 2 s. The lifebuoy should not sustain burning or continue melting after being
removed from the flames.
1.6 Flotation test
The two lifebuoys subjected to the above tests should be floated in fresh water
with not less than 14.5 kg of iron suspended from each of them and should
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remain floating for a period of 24 h.
1.7 Strength test
Alifebuoybodyshouldbesuspendedbya50mmwidestrap.
Asimilarstrapshouldbepassedaroundthe opposite side of the body with a 90 kg
mass suspended from it. After 30 min, the lifebuoy body should be examined.
There should be no breaks, cracks or permanent deformation.
1.8 Test for operation with a light and smoke signal
A lifebuoy intended for quick release with a light and smoke signal should be
given this test. The lifebuoy should be arranged in a manner simulating its
installation on a ship for release from the navigating bridge. A lifebuoy light and
smoke signal should be attached to the lifebuoy in the manner recommended by
the manufacturers. The lifebuoy should be released and should activate both the
light and the smoke signal.
1.9 Lifebuoy self-activating smoke signal tests
1.9.1 Nine self-activating smoke signals should be subjected to temperature
cycling as prescribed in 1.2.1 and, after the tests, should show no sign of
damage such as shrinking, cracking, swelling, dissolution or change of
mechanical qualities.
1.9.2 After at least 10 complete temperature cycles, the first three smoke signals
should be subjected to a temperature of -30oC for at least 48 h, then taken from
this stowage temperature and be activated and operated in seawater at a
temperature of -1oC and the next three smoke signals should be subjected to a
temperature of +65oC for at least 48 h then taken from this stowage
temperature and be activated and operated in seawater at a temperature of
+30oC. After the smoke signals have been emitting smoke for 7 min, the smokeemitting ends of the smoke signals should be immersed to a depth of 25 mm for
10 s. On being released the smoke signals should continue operating for a total
period of smoke emission of not less than 15 min. The signals should not ignite
explosively or in a manner dangerous to persons close by.
1.9.3 The last three smoke signals taken from ordinary room conditions and
attached by a line to a lifebuoy should undergo the drop test into water
prescribed in 1.3. The lifebuoy should be dropped from a quick-release fitting.
The smoke signals should not be damaged and should function for a period of at
least 15 min.
1.9.4 Smoke signals should also be subjected to the tests and examinations
prescribed in 4.2.4, 4.3.1, 4.3.3, 4.5.5, 4.5.6, 4.8.2 and 4.8.3.
1.9.5 A smoke signal should be tested in waves at least 300 mm high. The signal
should function effectively and for not less than 15 min.
•
Lifebuoys

LSA
•

2.2
2.2
2.2.1

Lifejackets
General requirements for lifejackets

2.2.1.1 A lifejacket shall not sustain burning or continue melting after being
totally enveloped in a fire for a period of 2 s.
2.2.1.2
Lifejackets shall be provided in three sizes in accordance with table 2.1.
If a lifejacket fully complies with the requirements of two adjacent size ranges, it
may be marked with both size ranges, but the specified ranges shall not be
divided. Lifejackets shall be marked by either weight or height, or by both weight
and height, according to table 2.1.
Table 2.1 – Lifejacket sizing criteria
Lifejacket marking
Infant
Child
Adult
User’s size
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Weight (kg)
less than 15
15 or more but less than 43
43 or more
Height (cm)
less than 100
100 or more but less than 155
155 or more
2.2.1.3 If an adult lifejacket is not designed to fit persons weighing up to 140
kg and with a chest girth of up to 1,750 mm, suitable accessories shall be
available to allow it to be secured to such persons.
2.2.1.4 The in-water performance of a lifejacket shall be evaluated by
comparison to the performance of a suitable size standard reference lifejacket,
i.e. reference test device (RTD) complying with the recommendation of the
Organization.
2.2.1.5 An adult lifejacket shall be so constructed that:
.1 at least 75% of persons who are completely unfamiliar with the lifejacket
can correctly don it within a period of 1 min without assistance, guidance or prior
demonstration;
.2 after demonstration, all persons can correctly don it within a period of 1 min
without assistance;
.3 it is clearly capable of being worn in only one way or inside-out and, if
donned incorrectly, it is not injurious to the wearer;
.4 the method of securing the lifejacket to the wearer has quick and positive
means of closure that do not require tying of knots;
.5 it is comfortable to wear; and
.6 it allows the wearer to jump into the water from a height of at least 4.5 m
while holding on to the lifejacket, and from a height of at least 1m with arms
held overhead, without injury and without dislodging or damaging the lifejacket
or its attachments.
2.2.1.6 When tested according to the recommendations of the Organization on
at least 12 persons, adult lifejackets shall have sufficient buoyancy and stability
in calm fresh water to:
.1 lift the mouth of exhausted or unconscious persons by an average height of
not less than the average provided by the adult RTD;
.2 turn the body of unconscious, face-down persons in the water to a position
where the mouth is clear of the water in an average time not exceeding that of
the RTD, with the number of persons not turned by the lifejacket no greater than
that of the RTD;
.3 incline the body backwards from the vertical position for an average torso
angle of not less than that of the RTD minus 5°;
.4 lift the head above horizontal for an average faceplane angle of not less
than that of the RTD minus 5°; and
.5 return the wearer to a stable face-up position after being destabilized when
floating in the flexed foetal position.
2.2.1.7 An adult lifejacket shall allow the person wearing it to swim a short
distance and to board a survival craft.
2.2.1.8 An infant or child lifejacket shall perform the same as an adult
lifejacket except as follows:
.1 donning assistance is permitted for small children and infants;
.2 the appropriate child or infant RTD shall be used in place of the adult RTD;
and
.3 assistance may be given to board a survival craft, but wearer mobility shall
not be reduced to any greater extent than by the appropriate size RTD.
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2.2.1.9 With the exception of freeboard and self-righting performance, the
requirements for infant lifejackets may be relaxed, if necessary, in order to:
.1 facilitate the rescue of the infant by a caretaker;
.2 allow the infant to be fastened to a caretaker and contribute to keeping the
infant close to the caretaker;
.3 keep the infant dry, with free respiratory passages;
.4 protect the infant against bumps and jolts during evacuation; and
.5 allow a caretaker to monitor and control heat loss by the infant.
2.2.1.10 In addition to the markings required by paragraph 1.2.2.9, an infant or
child lifejacket shall be marked with:
.1 the size range in accordance with paragraph 2.2.1.2; and
.2 an “infant” or “child” symbol as shown in the “infant’s lifejacket” or “child’s
lifejacket” symbol adopted by the Organization.
2.2.1.11 A lifejacket shall have buoyancy which is not reduced by more than 5%
after 24 h submersion in fresh water.
2.2.1.12 The buoyancy of a lifejacket shall not depend on the use of loose
granulated materials.
2.2.1.13 Each lifejacket shall be provided with means of securing a lifejacket
light as specified in paragraph 2.2.3 such that it shall be capable of complying
with paragraphs 2.2.1.5.6 and 2.2.3.1.3.
2.2.1.14 Each lifejacket shall be fitted with a whistle firmly secured by a lanyard.
2.2.1.15 Lifejacket lights and whistles shall be selected and secured to the
lifejacket in such a way that their performance in combination is not degraded.
2.2.1.16 A lifejacket shall be provided with a releasable buoyant line or other
means to secure it to a lifejacket worn by another person in the water.
2.2.1.17 A lifejacket shall be provided with a suitable means to allow a rescuer to
lift the wearer from the water into a survival craft or rescue boat.
2.2.2 Inflatable lifejackets
A lifejacket which depends on inflation for buoyancy shall have not less than two
separate compartments, shall comply with the requirements of paragraph 2.2.1
and shall:
.1 inflate automatically upon immersion, be provided with a device to permit
inflation by a single manual motion and be capable of having each chamber
inflated by mouth;
.2 in the event of loss of buoyancy in any one compartment be capable of
complying with the requirements of paragraphs 2.2.1.5, 2.2.1.6 and 2.2.1.7; and
.3 comply with the requirements of paragraph 2.2.1.11 after inflation by
means of the automatic mechanism.
2.2.3

Lifejacket lights

2.2.3.1 Each lifejacket light shall:
.1 have a luminous intensity of not less than 0.75 cd in all directions of the
upper hemisphere;
.2 have a source of energy capable of providing a luminous intensity of 0.75 cd
for a period of at least 8 h;
.3 be visible over as great a segment of the upper hemisphere as is practicable
when attached to a lifejacket; and
.4 be of white colour.
2.2.3.2 If the light referred to in paragraph 2.2.3.1 is a flashing light, it shall,
in addition:
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.1 be provided with a manually operated switch; and
.2 flash at a rate of not less than 50 flashes and not more than 70 flashes per
minute with an effective luminous intensity of at least 0.75 cd.
•
Lifejackets

•

81(70)
•
2
2.1 Temperature cycling test
A lifejacket should be subjected to the temperature cycling as prescribed in 1.2.1
and should then be externally examined. If the buoyancy material has not been
subjected to the tests prescribed in 2.7, the lifejacket should also be examined
internally. The lifejacket materials should show no sign of damage such as
shrinking, cracking, swelling, dissolution or change of mechanical qualities.
2.2 Buoyancy test
The buoyancy of the lifejacket should be measured before and after 24 h
complete submersion to just below the surface in fresh water. The difference
between the initial buoyancy and the final buoyancy should not exceed 5% of the
initial buoyancy.
2.3 Fire test
A lifejacket should be subjected to the fire test prescribed in 1.5. The lifejacket
should not sustain burning for more than 6 s or continue melting after being
removed from the flames.
2.4 Tests of components other than buoyancy materials
All the materials, other than buoyancy materials, used in the construction of the
lifejacket, including the cover, tapes, seams and closures should be tested to an
international standard acceptable to the Organization to establish that they are
rot-proof, colour-fast and resistant to deterioration from exposure to sunlight and
that they are not unduly affected by seawater, oil or fungal attack.
2.5 Strength tests
Body or lifting loop strength tests
2.5.1 The lifejacket should be immersed in water for a period of 2 min. It should
then be removed from the water and closed in the same manner as when it is
worn by a person. A force of not less than 3,200 N (2,400 N in the case of a child
or infant-size lifejacket) should be applied for 30 min to the part of the lifejacket
that secures it to the body of the wearer (see figure 1) and separately to the
lifting loop of the lifejacket. The lifejacket should not be damaged as a result of
this test. The test should be repeated for each encircling closure.
Shoulder lift test
2.5.2 The lifejacket should be immersed in water for a period of 2 min. It should
then be removed from the water and closed on a form as shown in figure 2, in
the same manner as when it is worn by a person. A force of not less than 900 N
(700 N in the case of a child- or infant-size lifejacket) should be applied for 30
min across the form and the shoulder section of the lifejacket (see figure 3). The
lifejacket should not be damaged as a result of this test. The lifejacket should
remain secured on the form during this test.
For sketches and tables see MSC Res.200(80)
2.6 Tests for lifejacket buoyancy material
The following tests should be carried out on eight specimens of each lifejacket
buoyancy material. The specimens should be at least 300 mm square and be of
the same thickness as used in the lifejacket. In the case of kapok, the entire
lifejacket should be subjected to the test. The dimensions should be recorded at
the beginning and end of these tests. Where multiple layers of materials are used
to achieve the total thickness desired for the lifejacket, the specimens should be
of the thinnest material used.
Test for stability under temperature cycling
. 2.6.1 Six specimens should be subjected to temperature cycling as
prescribed in 1.2.1.
. 2.6.2 The dimensions of the specimens (except kapok) should be recorded at
the end of
the last cycle. The specimens should be carefully examined and should not show
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any sign of external change of structure or of mechanical qualities.
2.6.3 Two of the specimens should be cut open and should not show any sign of
internal change of structure.
2.6.4 Four of the specimens should be used for compression and water
absorption tests, two of which should be so tested after they have also been
subjected to the diesel oil test as prescribed in 1.4.
Tests for compression and water absorption
2.6.5 The tests should be carried out in fresh water and the specimens should be
immersed for a period of seven days under a 1.25 m head of water.
. 2.6.6 The tests should be carried out:
. .1 on two specimens as supplied;
. .2 on two specimens which have been subjected to the temperature cycling
as prescribed in 2.6.1; and
. .3 on two specimens which have been subjected to the temperature cycling
as prescribed in 2.6.1 followed by the diesel oil test as prescribed in 1.4.
. 2.6.7 The results should state the buoyant force in N which each specimen
exerts when
submerged in water after one and seven daysí immersion. The reduction of
buoyancy should not exceed 10% for specimens which have been exposed to the
diesel oil conditioning and must not exceed 5% for all other specimens. The
specimens should show no sign of damage such as shrinking, cracking, swelling,
dissolution or change of mechanical qualities.
Tensile strength test
2.6.8 The tensile strength at break of the material should be measured before
and after the combined exposure described in 2.6.6.3. When tested according to
an international standard acceptable to the Organization , the materials should
have a minimum tensile strength of 140 kPa before exposure, which should not
be reduced by more than 25% following the combined exposures. In the case of
kapok, the protective cover should have a minimum breaking strength of 13 kPa
before exposure, which should not be reduced by more than 25% following the
combined exposures.
2.7 Donning test
2.7.1 To minimize the risk of incorrect donning by uninitiated persons, often in
adverse conditions, lifejackets should be examined for the following features and
tested as follows:
.1 fastenings necessary for proper performance should be few and simple, and
provide quick and positive closure that does not require tying of knots;
. .2 adult lifejackets should readily fit various sizes of adults, both lightly and
heavily clad; and
. .3 all lifejackets should be capable of being worn inside-out, or clearly in only
one way.
Test subjects
2.7.2 These tests should be carried out with at least 12 able-bodied persons who
are completely unfamiliar with the lifejacket and selected according to the
heights and weights in table 2.1 and the following:
. .1 small test subjects need not be adults;
. .2 at least 1/3, but not more than 1/2 of test subjects should be females,
including at least 1 per height category but excluding the tallest height;
. .3 at least one male and one female should be from the lowest and highest
weight group;
.

.4 at least one subject should be selected from each cell containing a ì1î; and

. .5 enough additional subjects should be selected from cells containing a ìXî
to total the required number of test subjects, with no more than one subject per
cell. A uniform distribution across weight ranges should be maintained. Table
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2.1 − Test subject selection for adult lifejackets
Clothing
2.7.3 Each test subject should be tested wearing the clothing specified for the
test and appropriate to their size as follows:
. .1 Normal clothing means normal indoor clothing, which would not normally
interfere with the donning of a lifejacket; and
. .2 Heavy-weather clothing means the attire appropriate for a hostile
environment, including a hooded arctic parka and warm cotton gloves.
2.7.4 Each test should be timed from when the order is given until the test
subject declares that donning is complete. For assessment purposes donning is
considered complete when the subject has donned and securely adjusted all
methods of securing the lifejacket to the extent needed to meet the in-water
performance requirements, including inflation, if needed.
Test without instruction
2.7.4.1 The test subjects may be tested individually or as a group. Wearing
normal clothing, the first attempt should be with no assistance, guidance or prior
demonstration. The lifejacket, with closures in the stored condition, should be
placed on the floor, face up, in front of the test subject. The instruction provided
should be identical for each subject and should be equivalent to the following:
ìPLEASE DON THIS LIFEJACKET AS QUICKLY AS POSSIBLE AND ADJUST IT TO A
SNUG FIT SO YOU CAN ABANDON SHIP.î The lifejacket should be capable of
being donned by at least 75 % of the subjects, and within 1 min. If a subject
dons the lifejacket substantially correctly but fails to secure and/or adjust all
closures, the jump test in 2.8.8 and in-water performance tests in 2.8.5 and
2.8.6 should be performed with the lifejacket as donned to establish whether the
performance is acceptable and the donning is successful.
Test after instruction
2.7.4.2 For each subject whose first attempt exceeds 1 min or is incomplete,
after demonstration or instruction to familiarize the subject with the donning
procedure, the test subject should then don the lifejacket without assistance
while wearing normal clothing, using the same instruction and timing method as
in 2.7.4.1. Each subject should correctly don the lifejacket within a period of 1
min.
Heavy-weather clothing test
2.7.4.3 Each subject should then don the lifejacket without assistance while
wearing heavy-weather clothing, using the same instruction and timing method
as in 2.7.4.1. Each subject should don the lifejacket correctly within a period of 1
min.
2.8 Water performance tests
2.8.1 This portion of the test is intended to determine the ability of the lifejacket
to assist a helpless person or one in an exhausted or unconscious state and to
show that the lifejacket does not unduly restrict movement. The in-water
performance of a lifejacket is evaluated by comparison to the performance of a
suitable size standard reference lifejacket, i.e. Reference Test Device (RTD) as
specified in appendices 1 to 3. All tests should be carried out in fresh water
under still conditions.
Test subjects
2.8.2 These tests should be carried out with at least 12 persons as described in
2.7.2. Only good swimmers should be used, since the ability to relax in the water
is rarely otherwise obtained.
Clothing
2.8.3 Subjects should wear only swimming costumes.
Preparation for water performance tests
2.8.4 The test subjects should be made familiar with each of the tests set out
below, particularly the requirement regarding relaxing and exhaling in the facedown position. The test subject should don the lifejacket, unassisted, using only
the instructions provided by the manufacturer. After entering the water, care
should be taken to ensure that there is no significant amount of air
unintentionally trapped in the lifejacket or swimming costume.
Righting tests
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2.8.5 Each test subject should assume a prone, face down position in the water,
but with the head lifted up so the mouth is out of the water. The subjectís feet
should be supported, shoulder width apart, with the heels just below the surface
of the water. After assuming a starting position with the legs straight and arms
along the sides, the subject should then be instructed in the following sequence
to allow the body to gradually and completely relax into a natural floating
posture: allow the arms and shoulders to relax; allow the legs to relax; and then
the spine and neck, letting the head fall into the water while breathing out
normally. During the relaxation phase, the subject should be maintained in a
stable face down position. Immediately after the subject has relaxed with the
face in the water, simulating a state of utter exhaustion, the subjectís feet should
be released. The period of time until the mouth of the test subject comes clear of
the water should be recorded to the nearest 1/10 of a second, starting from
when the subjectís feet are released. The above test should be conducted for a
total of six times, and the highest and lowest times discarded. The test should
then be conducted for a total of six times in the RTD and the highest and lowest
times discarded.
Static balance measurements
2.8.6 At the conclusion of the righting tests without making any adjustments in
body or lifejacket position, measurements should be made with the subject
floating in the relaxed face-up position of static balance resulting from the
preceding tests. The following measurements should be made (see figure 4):
. .1 freeboard − the distance measured perpendicularly from the surface of
the water to the lowest point of the subjectís mouth where respiration may be
impeded, if the mouth were not held shut. The lowest side of the mouth should
be measured if the left and right sides are not level;
. .2 faceplane angle − the angle, relative to the surface of the water, of the
plane formed between the most forward part of the forehead and the chin;
. .3 torso angle − the angle, relative to vertical, of the line formed by the
forward points of the shoulder and hipbone (ilium portion of the pelvis); and
. .4 list angle − the angle relative to the surface of the water and a line
between the left and right shoulder or a line through the ears if only the head is
tilted.
Assessment
2.8.7 After the water tests described in 2.8.5 and .6 above:
. .1 Turning time: The average turn time for all subjects in the candidate
lifejacket should not exceed the average time in the RTD, and the number of ìnoturnsî, if any, should not exceed the number in the RTD;
. .2 Freeboard: The average freeboard of all the subjects should not be less
than the average for the RTD;
. .3 Torso angles: The average of all subjectsí torso angles should be not less
than the average for the RTD minus 5f;
. .4 Faceplane (head) angles: The average of all subjectsí faceplane angles
should be not less than the average for the RTD minus 5f;
. .5 Lifejacket light location: The position of the lifejacket light should permit it
to be visible over as great a segment of the upper hemisphere as is practicable.
Jump and drop tests
2.8.8 Without readjusting the lifejacket, the test subject should jump vertically
into the water, feet first, from a height of at least 1 m while holding the arms
over the head. Upon entering the water, the test subject should relax to simulate
a state of utter exhaustion. The freeboard to the mouth should be recorded after
the test subject comes to rest. The test should be repeated from a height of at
least 4.5 m but, when jumping into
the water, the test subject should hold on to the lifejacket during water entry to
avoid possible injury. Upon entering the water, the test subject should relax to
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simulate a state of utter exhaustion. The freeboard to the mouth should be
recorded after the test subject comes to rest. The lifejacket and its attachments
should be examined for any damage. If injury is believed likely from any jump or
drop test the lifejacket should be rejected or the test delayed until tests from a
lower height or with additional precautions demonstrate that the risk from the
required test is acceptable.
Assessment
2.8.9
Following the drop test, the lifejacket should:
surface the test subject in a face up position with an average freeboard for all
the subjects of not less than the average for the RTD determined in accordance
with 2.8.6;
not be dislodged or cause harm to the test subject;
have no damage that would affect its in-water performance or buoyancy; and
have no damage to its attachments.
Stability test
.1
.2 .3
.4
2.8.10 The test subject should attain a relaxed face-up position of static balance
in the water. The subject should be instructed to assume a foetal position as
follows: ìplace your elbows against your sides, your hands on your stomach,
under the lifejacket if possible, and bring your knees up as close to your chest as
possible.î The subject should be rotated clockwise around the longitudinal axis of
the torso by grasping the subjectís shoulders or upper areas of the lifejacket so
that the subject attains a 55 ± 5 degree list. The subject should then be released.
The subject should return to a stable face-up position. The test should then be
conducted with the subject rotated counter-clockwise. The entire test should
then be repeated with the test subject wearing the RTD. The candidate lifejacket
should not roll any subject face down in the water. The number of subjects who
are returned to the stable face-up foetal position in the candidate lifejacket
should be at least equal to the number who are returned to the stable face-up
foetal position in the RTD.
Swimming and water emergence test
2.8.11 All test subjects, without wearing the lifejacket, should attempt to swim
25 m and board a liferaft or a rigid platform with its surface 300 mm above the
water surface. All test subjects who successfully complete this task should
perform it again wearing the lifejacket. At least two thirds of the test subjects
who can accomplish the task without the lifejacket should also be able to perform
it with the lifejacket.
2.9 Infant and childrenís lifejacket tests
As far as possible, similar tests should be applied for approval of lifejackets
suitable for infants and children.
Infant and child test subjects
2.9.1 For child-size lifejackets, tests should be carried out with at least 9 ablebodied persons, and for infant-size lifejackets, tests should be carried out with at
least 5 able-bodied persons. All test subjects should be selected according to
table 2.2 or table 2.3 as follows:
.1 .2
.3 .4 .5
One subject should be selected per each cell containing a ì1î.
Remaining subjects should be selected from cells containing an ìXî, without
repeating a cell.
At least 40% of the subjects should be male and at least 40% female.
Devices for infants should be tested on infants as small as 6 kg mass.
A manikin or manikins may be substituted for infant lifejacket test subjects if the
manikin or manikins have been demonstrated to provide representative results
compared to human subjects.
Table 2.2 − Selection of child test subjects
When conducting water performance tests under 2.8, infant and child-size
lifejackets should meet the following requirements for their critical flotation
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stability characteristics:
.1 Turning time: The average turn time for all subjects in the candidate lifejacket
should not exceed the average time in the appropriate size RTD;
2.9.2
. .2 Freeboard: The average results for clearance of the mouth above the
water for all subjects should not be less than the average for the appropriate size
RTD;
. .3 Torso angle: The average of all subjectsí results should be not less than
the average for the appropriate size RTD minus 10f;
. .4 Faceplane (head) angle: The average of all subjectsí results should be not
less than the average for the appropriate size RTD minus 10f; and
. .5 Mobility: Mobility of the subject both in and out of the water should be
given consideration in determining the acceptability of a device for approval and
should be compared to mobility when wearing the appropriate size RTD when
climbing out of the water, going up and down stairs, picking up an article from
the floor, and then drinking from a cup.
2.9.3 With the exception of reducing freeboard and self-righting performance,
the requirements for infant lifejackets may be relaxed if necessary in order to:
. .1 contribute to the rescue of the infant by a caretaker;
. .2 allow the infant to be fastened to a caretaker and contribute to keeping
the infant close to the caretaker;
.

.3 keep the infant dry, with free respiratory passages;

.

.4 protect the infant against bumps and jolts during the evacuation; and

.

.5 allow a caretaker to monitor and control heat loss by the infant.

2.10 Tests for inflatable lifejackets
2.10.1 Inflation tests
2.10.1.1 Two inflatable lifejackets should be subjected to the temperature cycling
test prescribed in 1.2.1 in the uninflated condition and should then be externally
examined. The inflatable lifejacket materials should show no sign of damage such
as shrinking, cracking, swelling, dissolution or change of mechanical qualities.
The automatic and manual inflation systems should each be tested immediately
after each temperature cycling test as follows:
. .1 After a high temperature cycle, the two inflatable lifejackets should be
taken from the stowage temperature of +65fC. One should be activated using
the automatic inflation system by placing it in seawater at a temperature of
+30fC and the other should be activated using the manual inflation system. Each
should fully inflate.
. .2 After a low temperature cycle, the two inflatable lifejackets should be
taken from the stowage temperature of -30fC. One should be activated using the
automatic inflation system by placing it in seawater at a temperature of -1fC and
the other should be activated using the manual inflation system. Each should
fully inflate.
2.10.1.2 After exposure to a temperature of -15fC for a period of at least 8 h,
two lifejackets should be activated using the manual inflation system and should
fully inflate.
2.10.1.3 After exposure to a temperature of +40fC for a period of at least 8 h,
two lifejackets should be activated using the manual inflation system and should
fully inflate.
2.10.2 The test in 2.7 should be conducted using lifejackets both in the inflated
and uninflated conditions.
2.10.3 The tests in 2.8 should be conducted using lifejackets that have been
inflated both automatically and manually, and also with one of the compartments
uninflated. The tests with one of the compartments uninflated should be
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repeated as many times as necessary to perform the test once with each
compartment in the uninflated condition.
2.10.4 Tests of materials for inflatable bladders, inflation systems and
components
The material used for the inflatable bladder, inflation system and components
should be tested to establish that they are rot-proof, colour fast and resistant to
deterioration from exposure to sunlight and that they are not duly affected by
seawater, oil or fungal attack.
2.10.4.1 Material tests
Resistance to rot and illumination tested according to AATCC Method 30:1981
and
ISO 105-B04:1988 Illumination should take place to class 4-5.
Following exposure to rot or illumination tests above the tensile strength should
be measured using the grab method given in ISO 5082. Minimum tensile
strength should be not less than 300 N per 25 mm in the warp and weft direction.
2.10.4.2 Coated fabrics
Coated fabrics used in the construction of inflatable buoyancy chambers should
comply
with the following requirements:
. .1 Coating adhesion should be tested in accordance with ISO 2411:1991
using the method described in paragraph 5.1 at 100 mm/min and should be not
less than 50 N per 50 mm width.
. .2 Coating adhesion should be tested when wet following ageing according to
ISO 188 with an exposure of 336 ± 0.5 h in fresh water at (70 ± 1)°C, following
which the method at ISO 2411:1991, paragraph 5.1 should be applied at 100
mm/min and should not be less than 40 N per 50 mm width.
. .3 Tear strength should be tested in accordance with ISO 4674:1977 using
method A1 and should not be less than 35 N.
. .4 Resistance to flex cracking should be tested in accordance with ISO
7854:1984 method A using 9000 flex cycles, there should be no visible cracking
or deterioration.
. .5 Breaking strength should be tested in accordance with ISO 1421:1977
using the constant-rate-of-extension (CRE) or constant-rate-of-traverse (CRT)
method, following conditioning for 24 ± 0.5 h at room temperature and should
not be less than 200 N per 50 mm width.
. .6 Breaking strength should be tested in accordance with ISO 1421:1977
using the CRE or CRT method, following conditioning immersed in fresh water for
24 ± 0.5 h at room temperature and should not be less than 200 N per 50 mm
width.
. .7 Elongation to break should be tested in accordance with ISO 1421:1977
using the CRE or CRT method following conditioning at room temperature for 24
± 0.5 h and should not be more than 60%.
. .8 Elongation to break should be tested in accordance with ISO 1421:1977
using the CRE or CRT method following conditioning immersed in fresh water at
room temperature for 24 ± 0.5 h and should not be more than 60%.
. .9 The resistance to exposure to light when tested in accordance with ISO
105-BO2:1988 and the contrast between the unexposed and exposed samples
should not be less than class 5.
. .10 The resistance to wet and dry rubbing when tested in accordance with
ISO 105-X12:1995 and should not be less than class 3.
. .11 The resistance to seawater should not be less than class 4 in accordance
with ISO 105 EO2:1978 and the change in colour of the specimen should not be
less than class 4.
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2.10.4.3 Operating head load test
The operating head load test should be carried out using two lifejackets one
lifejacket to be conditioned at -30°C for 8 h and the other at +65°C for 8 h. After
mounting on the manikin or the test form the lifejackets should be inflated, and a
steady force of 220 ± 10 N applied to the operating head as near as possible to
the point where it enters the buoyancy chamber. This load should be maintained
for 5 min during which the direction and angle in which it is applied should be
continuously varied. On completion of the test the lifejacket should remain intact
and should hold its pressure for 30 min.
2.10.4.4 Pressure test
2.10.4.4.1 Overpressure test: The inflatable buoyancy chambers should be
capable of withstanding an internal over pressure at ambient temperature. A
lifejacket should be inflated using the manual method of inflation, after inflation
the relief valves should be disabled and a fully charged gas cylinder according to
the manufacturers recommendation
should be fitted to the same inflation device and fired. The lifejacket should
remain intact and should hold its pressure for 30 min. The lifejackets should
show no signs of damage such as cracking, swelling or changes of mechanical
qualities and that there has been no significant damage to the lifejacket inflation
component. All fully charged gas cylinders used in this test should be sized
according to the markings on lifejacket.
2.10.4.4.2 Relief valve test: With one buoyancy chamber inflated, the operating
head on the opposite buoyancy chamber should be fired manually, using a fully
charged gas cylinder according to the manufacturers recommendations. The
operation of the relief valves should be noted to ensure that the excess pressure
is relieved. The lifejacket should remain intact and should hold its pressure for 30
min. The lifejackets should no signs of damage such as cracking, swelling or
changes of mechanical qualities and that there has been no significant damage to
the lifejacket inflation component.
2.10.4.4.3 Air retention test: One inflation chamber of a lifejacket is filled with
air until air escapes from the over-pressure valve or, if the lifejacket does no
have an over-pressure valve, until its design pressure, as stated in the plans and
specifications, is reached. After 12 h the drop in pressure should not be greater
than 10%. This test is then repeated as many times as necessary to test a
different chamber until each chamber has been tested in this manner.
2.10.4.5 Compression test
The inflatable lifejacket, packed in the normal manner should be laid on a table.
A bag containing 75 kg of sand and having a base of 320 mm diameter should be
lowered onto the lifejacket from a height of 150 mm in a time of 1 second. This
should be repeated ten times, after which the bag should remain on the jacket
for not less than 3 h. The lifejacket should be inflated by immersion into water
and should inflate fully, the jacket to be inspected to ensure that no swelling or
change of mechanical properties has occurred, the jacket should be checked for
leaks.
2.10.4.6 Test of metallic components
2.10.4.6.1 Metal parts and components of a lifejacket should be corrosionresistant to seawater and should be tested in accordance with ISO 9227:1990 for
a period of 96 h. The metal components should be inspected and should not be
significantly affected by corrosion, or affect any other part of the lifejacket and
should not impair the performance of the lifejacket.
2.10.4.6.2 Metal components should not affect a magnetic compass of a type
used in small boats by more than 1f, when placed at a distance of 500 mm from
it.
2.10.4.7 Inadvertent inflation test
2.10.4.7.1 The resistance of an automatic inflation device to inadvertent
operation should be assessed by exposing the entire lifejacket to sprays of water
for fixed period. The lifejacket should be fitted correctly to a free-standing
manikin of adult size, with a minimum shoulder height of 1,500 mm (see figure
5), or alternatively to an appropriately sized form as shown in figure 2. The
lifejacket should be deployed in the mode in which it is worn ready for use but
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not deployed as used in the water (i.e. if it is equipped with a cover which is
normally worn closed, then the cover should be closed for the test). Two sprays
should be installed so as to spray fresh water onto the lifejacket, as shown in the
diagram. One should be positioned 500 mm above the highest point of the
lifejacket, and at an angle of 15° from the vertical centre line of the manikin and
the bottom line of the lifejacket. The other nozzle should be installed horizontally
at a distance of 500 mm from the bottom line of the lifejacket, and points
directly at the lifejacket. These nozzles should have a spray cone of 30°, each
orifice being 1.5 ± 0.1 mm in diameter, and the total area of the orifice should
be 50 ± 5 mmr, the orifice being evenly spread over the spray nozzle area.
2.10.4.7.2 The air temperature should be 20°C, and water should be supplied to
the sprays at a pressure of 0.3 kPa - 0.4 kPa, a flow of 600 l/h, and a
temperature of 18°C to 20°C.
2.10.4.7.3 The sprays should be turned on, and the lifejacket exposed to the
following series of test to access the ability of the jacket to resist inadvertent
inflation:
. .1 5 min with the high spray on the front of the lifejacket;
. .2 5 min with the high spray on the left side of the lifejacket;
.

.3 5 min with the high spray on the back of the lifejacket; and

.

.4 5 min with the high spray on the right side of the lifejacket.

During exposures .1, .2 and .4, the horizontal spray should be applied for 10
periods of 3 s each to the front, left or right sides (but not back) as with the high
spray.

•

•

Figure 5 − Test set-up for test of automatic inflation system
2.10.4.7.4 After completing the above test, the lifejacket should be removed
from the
manikin and immersed in water to verify that the auto-inflation system
functions.î
•
Lifejackets
Part 2 2.1
•
Lifejackets
•
MSC/Circ.922 Rec. on thermal protective Lifejackets

81(70)
•
3
3 IMMERSION SUITS, ANTI-EXPOSURE SUITS AND THERMAL PROTECTIVE AIDS
3.1 Tests common to non-insulated and insulated immersion suits and antiexposure suits
Test subjects
3.1.1 These tests should be carried out with at least six able-bodied persons of
the following heights and weights:
Height
Weight
1.4m - 1.6m
1 person under 60 kg
1 person over 60 kg
1.6m - 1.8m
1 person under 70 kg
1 person over 70 kg
over 1.8m
1 person under 80 kg
1 person over 80 kg

Page 186

Report No. 2019 48150 B04, Rev. Rev. 0 –

At least one and not more than two of the persons should be females with not
more than one female in the same height range.
3.1.2 If the immersion suit or anti-exposure suit is to be worn in conjunction with
a life-jacket, the lifejacket should be worn over the immersion suit or antiexposure suit for the tests prescribed in 3.1.3 to 3.1.12 inclusive.
Donning test
3.1.3 Following a demonstration, each test subject should be able to unpack, don
and secure the immersion suit or anti-exposure suit over their test clothing
without assistance in less than 2 min. This time should include the time to don
any associated clothing, inflate any orally inflated chambers if fitted and
don(Added by Res.MSC.226(82)), a lifejacket, if such is to be worn in conjunction
with the immersion suit or anti-exposure suit, and the test subjects should be
able to don such lifejacket without assistance.
3.1.4 The immersion suit or anti-exposure suit should be capable of being
donned in 5 min(Amended by Res.MSC.226(82)) at an ambient temperature as
low as -30 degrees C. Before the donning test the packed immersion suit or antiexposure suit should be kept in a refrigerated chamber at a temperature of -30
degrees C for 24 h.
Ergonomic test
3.1.5 When wearing the immersion suit or anti-exposure suit, the test subjects
should be able to climb up and down a vertical ladder of at least 5 m in length
and demonstrate no restriction in walking, bending over or arm movement. The
test subjects should be able to pick up a pencil and write. The diameter of the
pencil should be 8 to 10 mm.
Field of vision test
3.1.6 With the heads of the seated test subjects in a fixed position, the lateral
fields of vision should be at least 120 degrees when wearing the immersion suit
or anti-exposure suit.
Flotation test
3.1.7 When wearing the immersion suit or anti-exposure suit in conjunction with
a lifejacket if required, the test subjects should float face-up with their mouths
clear of the water by at least 120 mm and be stable in that position. For a
buoyant insulated immersion suit worn without a lifejacket, an auxiliary means of
buoyancy such as an orally inflated bladder behind the wearer’s head may be
used to obtain this freeboard, provided that the freeboard obtained without the
auxiliary means of buoyancy is at least 50 mm. The freeboard should be
measured from the water surface to the nose and mouth with the test subject at
rest. The freeboard of the anti-exposure suit without a lifejacket should be at
least 50 mm. The position of the lifejacket light should permit it to be visible over
as great a segment of the upper hemisphere as is practicable.
Righting test
3.1.8 Except where it has been demonstrated that the immersion suit or antiexposure suit will right the test subjects within 5 s, the test subjects should each
demonstrate that they can turn themselves from a face-down to a face-up
position in not more than 5 s. Water ingress and jump test
3.1.9 Following a jump by each test subject into water from a height sufficient to
totally immerse the body, the ingress of water into the immersion suit or anti-
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exposure suit should not exceed a mass of 500 g. This may be determined from
the difference in the combined mass of the test subject and the immersion suit
or anti-exposure suit (pre-wetted), as measured prior to the jump and
immediately after the jump. Weighings should be performed on a machine
accurate to +/- 100 g.
3.1.10 The immersion suit or anti-exposure suit and its attachments should not
be damaged or dislodged in any way following a jump from a height of 4.5 m
vertically into the water. It should be established by questioning the test subjects
that the suit does not injure the wearer as a result of this test.
Leak test
3.1.11 The ingress of water into the pre-wetted suit should not exceed a mass of
200 g following:
.1 a period of flotation in calm water for 1 h; or
.2 swimming for 20 min for a distance of at least 200 m.
The mass of water ingress should be measured by weighing the test subject and
the suit in accordance with the method prescribed in subparagraph 3.1.9.
Swimming and water emergence test
3.1.12 All test subjects, each wearing a lifejacket but not the immersion suit or
anti-exposure suit should attempt to swim 25 m and board a liferaft or a rigid
platform with its surface 300 mm above the water surface. Test subjects who
successfully complete this task should also perform it wearing the immersion suit
or anti-exposure suit.
Tests for oil resistance
3.1.13 After all its apertures have been sealed, an immersion suit or antiexposure suit should be immersed under a 100 mm head of diesel oil for 24 h.
The surface oil should then be wiped off and the immersion suit or anti-exposure
suit subjected to the test prescribed in 3.1.11. The ingress of water should not
exceed a mass of 200 g.
3.1.14 In lieu of the test for oil resistance prescribed in 3.1.13, either of the
following tests may be conducted:
.1 After all apertures have been sealed, the suit should be immersed under a 100
mm head of diesel oil for a period of 24 h at normal room temperature, if
necessary using weights to keep the suit submerged. Any surface oil should then
be wiped off and the suit turned inside out. The suit should then be laid on a
table suitable for collecting and draining off any leakage and be supported at the
neck aperture by a suitably designed hanger. The suit should then be filled with
water to neck level which should be 300 mm above the table. The suit should be
left in this position for 1 h and the leakage collected and weighed. The leakage
should not exceed a mass of 200 g.
.2 Representative samples of the exterior fabric and seams should be immersed
under a 100 mm head of diesel oil for 24 h. After removal from the oil, samples
should be wiped off before being subjected to a hydrostatic test of a 1 m water
head and a tensile seam strength of 150 N.
Fire test
3.1.15 An immersion suit or anti-exposure suit should be subjected to the fire
test as prescribed in 1.5. If necessary, the immersion suit or anti-exposure suit
should be draped over a hanger to ensure the whole immersion suit or antiPage 188
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exposure suit is enveloped in the flames. The immersion suit or anti-exposure
suit should not sustain burning for more than 6 s or continue melting after being
removed from the flames.
Temperature cycling test
3.1.16 An immersion suit or anti-exposure suit should be subjected to the tempe
cycling as prescribed in 1.2.1 and should show no sign of damage such as
shrinking, cracking, swelling, dissolution or change of mechanical qualities.
Buoyancy test
3.1.17 A buoyancy test, as prescribed in 2.2, should be carried out to establish
that the buoyancy of an immersion suit or anti-exposure suit designed to be
worn without a lifejacket is not reduced by more than 5% after 24 h submersion
in fresh water.
Strength test
3.1.18 The immersion suit or anti-exposure suit should be subjected to the body
strength tests prescribed in 2.5.1, except the load applied should be 1350 N. For
the lifting loop strength test, a force of not less than 3200 N should be applied.
The immersion suit or anti-exposure suit may be cut if necessary to
accommodate the test device to the parts other than the lifting loop.
3.2 Thermal protective tests
General
3.2.1 these tests should be performed as described below. The thermal
protective qualities may be measured using a thermal manikin, when such a
method is required by an Administration and has been demonstrated to provide
test results which correlate satisfactorily in all aspects to test results using
human subjects.
3.2.2 If the test should be performed by human subjects, they should be
medically examined before being accepted for participation in the tests. Each
design of immersion suit- or anti-exposure suit is to be tested by the test
subjects specified in subparagraph 3. 1. 1
3.2.3 Where human subjects are used, the tests should always be conducted
under the supervision of a physician. Emergency resuscitation equipment should
be available during all tests. For safety reasons, ECG should be monitored during
every test. Testing should be stopped at the wish of the test subjects, if the
falling rate of the core temperature Is more than 1.5 degrees C per hour after
the first half hour, if the skin temperature of the hand, foot or lumbar region
should fall below 10 degrees C, or if the attending physician considers it
advisable.
3.2.4 When testing with human subjects, continuous body core temperature
(rectal temperature) and skin temperatures of lumbar region, both hands, calves,
feet (foot instep) and heels, should be measured. The accuracy of the measuring
system should be +/- 0.2 degrees C. Appropriate corresponding measurements
should be taken if a manikin is used in lieu of human subjects.
3.2.5 Prior to the tests, the same amount of water resulting from the jump test
in paragraph 3.1.9 should be poured into the dry immersion suit or anti-exposure
suit worn over the dry test clothing specified in 3.2.6 by the test subject lying
down.
Test clothing
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3.2.6 The test subjects should wear a standard range of clothing consisting of:
.1 underwear (short sleeved, short legged);
.2 shirt (long sleeved);
.3 trousers (not woollen); and
.4 woollen socks.
3.2.7 If the immersion suit or anti-exposure suit is to be worn in conjunction with
a lifejacket, the lifejacket should be worn during the thermal protective tests.
Specific tests for non-insulated immersion suits
3.2.8 In addition to the clothing specified in paragraphs 3.2.6 and 3.2.7, the test
subject should wear two woollen pullovers.
3.2.9 Each test subject should wear an immersion suit previously subjected to
the jump test in paragraph 3.1.10. Following a 1 h period of immersion, with the
hands gloved, in circulating calm water at +5 degrees C, each test subject's body
core temperature should not fall more than 2 degrees C below the normal level
of the subject's temperature.
3.2.10 Immediately on leaving the water after completion of the test prescribed
in 3.2.9 the test subject should be able to pick up a pencil as specified in
paragraph 3.1.5 and write.
Specific tests for insulated immersion suits
3.2.11 Each test subject should wear an immersion suit previously subjected to
the jump test in paragraph 3.1.10. Following a 6 h period of immersion, with the
hands gloved, in circulating calm water at between 0 degrees and +2 degrees C,
each test subject's body core temperature should not fall more than 2 degrees C
below the normal level of the test subject's temperature.
3.2.12 The immersion suit should provide sufficient thermal protection to ensure
that immediately on leaving the water after a 1 h period of immersion, with
hands gloved, in circulating calm water at +5 degrees C, each test subject can
pick up a pencil as specified in paragraph 3.1.5 and write. Alternatively, at the
manufacturer's option, the ability to pick up a pencil as specified in paragraph
3.1.5 and write may be demonstrated immediately on leaving the water after
completion of the test prescribed in 3.2.11.
Specific tests for anti-exposure suits
3.2.13 Each test subject should wear an anti-exposure suit previously subjected
to the jump test in paragraph 3.1.10. Following a 1 h period of immersion, with
the hands gloved and hood donned, in circulating calm water at a temperature of
+5 degrees C, each test subject's body core temperature should not fall more
than 2 degrees C below the normal level of the test subject's temperature.
3.2.14 Immediately on leaving the water after completion of the test prescribed
in paragraph 3.2.13, the test subject should be able to pick up a pencil as
specified in paragraph 3.1.5 and write.
3.3 Thermal protective aids for survival craft
Fabric test
3.3.1 It should be demonstrated that the fabric from which the thermal
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protective aid is constructed can maintain its watertight integrity when
supporting a column of water 2 m high.
3.3.2 It should be demonstrated by test that the fabric has a thermal
conductance of not more than 7,800 W/(m2·K).
Temperature cycling test
3.3.3 A thermal protective aid should be subjected to temperature cycling as
prescribed in 1.2.1 and should show no sign of damage such as shrinking,
cracking, swelling, dissolution or change of mechanical qualities.
Test subjects
3.3.4 For these tests a group of at least six test subjects of different ages, both
male and female in the large, medium and small size range should be selected.
Test clothing
3.3.5 The test clothing worn by the test subjects should be as prescribed in 3.2.6
and 3.2.8.
Donning test
3.3.6 Following a demonstration, the test subjects should be able to unpack and
don the thermal protective aid over a lifejacket when seated in a survival craft.
3.3.7 The thermal protective aid should be capable of being unpacked and
donned at an ambient temperature of -30 degrees C. Before the donning test the
thermal protective aid should be kept in a refrigerated chamber at a temperature
of -30 degrees C for 24 h.
Discarding test
3.3.8 If the thermal protective aid impairs the ability of the test subjects to swim,
it should be demonstrated that it can be discarded by the test subjects, when
immersed in water, in not more than 2 min.
Test for oil resistance

•
•

III
•

3.3.9 After all its apertures have been sealed, a thermal protective aid should be
immersed under a 100 mm head of diesel oil for 24 h. The surface oil should
then be wiped off and it should be established that the thermal conductance is
not more than 7,800 W/(m2·K).
•
Immersion suits, anti-exposure suits and thermal protective aids
Part 2 2.2
•
Immersion suits and anti-exposure suits
22.4
4 Immersion suits and thermal protective aids
4.1 All passenger ships shall carry for each lifeboat on the ship at least three
immersion suits complying with the requirements of section 2.3 of the Code and,
in addition, a thermal protective aid complying with the requirements of section
2.5 of the Code for every person to be accommodated in the lifeboat and not
provided with an immersion suit. These immersion suits and thermal protective
aids need not be carried:
.1

for persons to be accommodated in totally or partially enclosed lifeboats; or

.2

if the ship is constantly engaged on voyages in warm climates* where, in
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the opinion of the Administration, they are unnecessary.
4.2 The provisions of paragraph 4.1.1 also apply to partially or totally enclosed
lifeboats not complying with the requirements of section 4.5 or 4.6 of the Code,
provided they are carried on ships constructed before 1 July 1986.
•
Immersion suits and thermal protective aids, PAX
•
MSC/Circ.1046

FR 10
SSE 4. Part of 12, Provide active and passive means for detection
of survival units by survival units and by rescue units
SSE 6: Each survival craft should provide active and passive
means of detection by other survival and rescue craft.
EP 1
Survival craft should have active and passive means of detection which makes it possible to
visually locate or detect the survival craft in a seaway from a ship or an aircraft.
•
III
•
6.3
3 Distress flares

•

Not less than 12 rocket parachute flares, complying with the
requirements of section 3.1 of the Code, shall be carried and be stowed
on or near the navigation bridge.
•
Distress flares

LSA
•

3.1
3.1

Rocket parachute flares

3.1.1 The rocket parachute flare shall:
.1 be contained in a water-resistant casing;
.2 have brief instructions or diagrams clearly illustrating the use of the
rocket parachute flare printed on its casing;
.3 have integral means of ignition; and
.4 be so designed as not to cause discomfort to the person holding the
casing when used in accordance with the manufacturer's operating
instructions.

•

3.1.2 The rocket shall, when fired vertically, reach an altitude of not
less than 300 m. At or near the top of its trajectory, the rocket shall eject
a parachute flare, which shall:
.1 burn with a bright red colour;
.2 burn uniformly with an average luminous intensity of not less than
30,000 cd;
.3 have a burning period of not less than 40 s;
.4 have a rate of descent of not more than 5 m/s; and
.5 not damage its parachute or attachments while burning.
•
Rocket parachute flares
3.2
3.2 Hand flares
3.2.1 The hand flare shall:
.1 be contained in a water-resistant casing;
.2 have brief instructions or diagrams clearly illustrating the use of the
hand flare printed on its casing;
.3 have a self-contained means of ignition; and
.4 be so designed as not to cause discomfort to the person holding the
casing and not endanger the survival craft by burning or glowing
residues .when used in accordance with the manufacturer's operating
instructions.
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•

3.2.2 The hand flare shall:
.1 burn with a bright red colour;
.2 burn uniformly with an average luminous intensity of not less than
15,000 cd;
.3 have a burning period of not less than 1 min; and
•
Hand flares
3.3
3.3 Buoyant smoke signals
3.3.1 The buoyant smoke signal shall:
.1 be contained in a water-resistant casing;
.2 not ignite explosively when used in accordance with the
manufacturer's operating instructions; and
.3 have brief instructions or diagrams clearly illustrating the use of the
buoyant smoke signal printed on its casing.

•

3.3.2 The buoyant smoke signal shall:
.1 emit smoke of a highly visible colour at a uniform rate for a period
of not less than 3 min when floating in calm water;
.2 not emit any flame during the entire smoke emission time;
.3 not be swamped in a seaway; and
.4 continue to emit smoke when submerged in water for a period of 10
s under 100 mm of water.
•
Buoyant smoke signals

III
•

26.2.5
2 Liferafts
2.5 Liferafts carried on ro-ro passenger ships shall be fitted with a
search and rescue locating device in the ratio of one search and rescue
locating device for every four liferafts. The search and rescue locating
device shall be mounted inside the liferaft so its antenna is more than
one metre above the sea level when the liferaft is deployed, except that
for canopied reversible liferafts the search and rescue locating device
shall be so arranged as to be readily accessed and erected by survivors.
Each search and rescue locating device shall be arranged to be manually
erected when the liferaft is deployed. Containers of liferafts fitted with
search and rescue locating devices shall be clearly marked.
•
Lifraft, Ro-PAX, locating device

EP 2
Visual means of detection for survival craft should make it possible for an aircraft at an
altitude of up to 3,000 meters to detect the survival craft at a range of at least 10 miles; and
for a ship to detect the survival craft in a seaway in clear conditions at a range of at least 2
miles.
•
LSA
•
1.2.2.6 +.7
1.2.2 Unless expressly provided otherwise or unless, in the opinion of
the Administration having regard to the particular voyages on which the
ship is constantly engaged, other requirements are appropriate, all lifesaving appliances prescribed in this part shall:

•

III
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.6 be of international or vivid reddish orange, or a comparably highly
visible colour on all parts where this will assist detection at sea;
.7 be fitted with retro-reflective material where it will assist in
detection and in accordance with the recommendations of the
Organization;
•
Color and reflective material
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•

6.2
2 Radio life-saving appliances
2.1

Two-way VHF radiotelephone apparatus*

2.1.1 At least 3 two-way VHF radiotelephone apparatus shall be provided on
every passenger ship and on every cargo ship of 500 gross tonnage and upwards.
At least 2 two-way VHF radiotelephone apparatus shall be provided on every
cargo ship of 300 gross tonnage and upwards but less than 500 gross tonnage.
Such apparatus shall conform to performance standards not inferior to those
adopted by the Organization.[][1] If a fixed two-way VHF radiotelephone
apparatus is fitted in a survival craft it shall conform to performance standards
not inferior to those adopted by the Organization.
2.1.2 Two-way VHF radiotelephone apparatus provided on board ships prior to
1 February 1992 and not complying fully with the performance standards
adopted by the Organization may be accepted by the Administration until 1
February 1999 provided the Administration is satisfied that they are compatible
with approved two-way VHF radiotelephone apparatus.
2.2

Search and rescue locating devices*

**At least one search and rescue locating device shall be carried on each side of
every passenger ship and of every cargo ship of 500 gross tonnage and upwards.
At least one search and rescue locating device shall be carried on every cargo
ship of 300 gross tonnage and upwards but less than 500 gross tonnage. Such
search and rescue locating devices shall conform to the applicable performance
standards not inferior to those adopted by the Organization[†][2]. The search
and rescue locating devices[‡][3] shall be stowed in such location that they can
be rapidly placed in any survival craft other than the liferaft or liferafts required
by regulation 31.1.4. Alternatively one search and rescue locating device shall be
stowed in each survival craft other than those required by regulation 31.1.4. On
ships carrying at least two search and rescue locating devices and equipped with
free-fall lifeboats one of the search and rescue locating devices shall be stowed
in a free-fall lifeboat and the other located in the immediate vicinity of the
navigation bridge so that it can be utilized on board
and ready for transfer to
any of the other survival craft.
•
6.2.1
2.1 Two-way VHF radiotelephone apparatus

•
•

**2.1.1 At least 3 two-way VHF radiotelephone apparatus shall be
provided on every passenger ship and on every cargo ship of 500 gross
tonnage and upwards. At least 2 two-way VHF radiotelephone apparatus
shall be provided on every cargo ship of 300 gross tonnage and upwards
but less than 500 gross tonnage. Such apparatus shall conform to
performance standards not inferior to those adopted by the
Organization.[][1] If a fixed two-way VHF radiotelephone apparatus is
fitted in a survival craft it shall conform to performance standards not
inferior to those adopted by the Organization.
•
Two-way VHF radiotelephone apparatus
•
A.809(19) as amended; Res. MSC.149(77)
Radio life-saving appliances
6.2.2
2.2 Search and rescue locating devices
**At least one search and rescue locating device shall be carried on each
side of every passenger ship and of every cargo ship of 500 gross
tonnage and upwards. At least one search and rescue locating device
shall be carried on every cargo ship of 300 gross tonnage and upwards
but less than 500 gross tonnage. Such search and rescue locating
devices shall conform to the applicable performance standards not
inferior to those adopted by the Organization[†][2]. The search and
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rescue locating devices[‡][3] shall be stowed in such location that they
can be rapidly placed in any survival craft other than the liferaft or
liferafts required by regulation 31.1.4. Alternatively one search and
rescue locating device shall be stowed in each survival craft other than
those required by regulation 31.1.4. On ships carrying at least two
search and rescue locating devices and equipped with free-fall lifeboats
one of the search and rescue locating devices shall be stowed in a freefall lifeboat and the other located in the immediate vicinity of the
navigation bridge so that it can be utilized on board
and ready for
transfer to any of the other survival craft.
•
Search and rescue locating devices
•
A.809(19) as amended

•

81(70)
•
4
4.2 Temperature tests

Three specimens of each type of pyrotechnic should be subjected to:
.1 temperature cycling as prescribed in 1.2.1. After the test each specimen
should show no sign of damage such as shrinking, cracking, swelling, dissolution
or change of mechanical qualities and then function effectively at ambient
temperature *;
.2 a temperature of -30 degrees C for at least 48 h and then function effectively
immediately upon removal from the cold chamber*;
.3 a temperature of +65 degrees C for at least 48 h and then function effectively
immediately upon removal from the hot chamber*;
• Not applicable to smoke signals, for which see paragraphs 1.9.2 and 4.8.1.
.4 a temperature of +65 degrees C and 90% relative humidity for at least 96 h,
followed by ten days at 20 degrees C to 25 degrees C at 65% relative humidity
and then function effectively.
4.3 Water and corrosion resistance test
Nine specimens of each type of pyrotechnic should function effectively after
being subjected to the following tests (three specimens to each test):
.1 immersed horizontally for 24 h under 1 m of water;
.2 immersed in the ready-to-fire condition for 5 min under 10 cm of water;
.3 subjected to a salt spray (5% natrium chloride solution) at a temperature of
+35 +/- 3 degrees C for at least 100 h.
4.4 Handling safety test
Three specimens of each type of pyrotechnic should:
.1 be dropped in turn end-on and horizontally from a height of 2 m on to a steel
plate about 6 mm thick cemented on to a concrete floor. It should remain in a
safe condition after this test and should subsequently be operated and function
effectively; and
.2 be activated in accordance with the manufacturer's operating instructions by
an operator wearing an insulated buoyant immersion suit or the gloves taken
from an insulated buoyant immersion suit, to establish that it can be operated
effectively without injury to the operator, or any person in close proximity,
during firing or burning.
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4.5 Safety inspection
It should be established by visual inspection that each type of pyrotechnic:
.1 is indelibly marked with clear and precise instructions on how it should be
operated and that the danger end can be identified by day or night;
.2 can, if hand operated, be operated from the bottom (safe end) or that it
contains an operational safety delay of 2 s;
.3 has, in the case of a rocket parachute flare and hand flare, an integral means
of ignition;
.4 has a simple means of ignition which requires the minimum of preparation and
can be readily operated in adverse conditions without external aid and with wet,
cold or gloved hands;
.5 does not depend on adhesive tapes or plastic envelopes for its water-resistant
properties; and
.6 can be indelibly marked with means for determining its age.
4.6 Rocket parachute flares test
4.6.1 Three rockets should be fired vertically. After firing it should be established
by means of accurate measuring instruments that the parachute flare is ejected
at a height of not less than 300 m. The height at which the flare burns out and
the burning period should also be measured. It should be established from these
measurements that the rate of descent is not more than 5 m/s and the burning
period is not less than 40 s.
4.6.2 Laboratory testing of the flare material should establish that it will burn
uniformly with an average luminous intensity of not less than 30,000 cd and that
the colour of the flame is a vivid red with CIE co-ordinates x = 0.61 to 0.69 and
y = 0.3 to 0.39, or computed from these co-ordinates: a wavelength of 608 + 11
nm.
• Special Publication 440, National Institute of Science and Technology,
Gaithersburg, Md., 20899-0001, USA.
4.6.3 Three rockets should function efficiently when tested by firing at an angle
of 45 degrees to the horizontal.
4.6.4 If the rocket is hand-held when operated, it should be demonstrated that
its recoil is minima
4.7 Hand flares test
4.7.1 Three flares should be activated and should burn for a period of not less
than 1 min. After burning for 30 s, each flare should be immersed under 100 mm
of water for a period of 10 s and should continue burning for at least a further 20
s.
• Special Publication 440, National Institute of Science and Technology,
Gaithersburg, Md., 20899-0001, USA.
4.7.3 Three flares should be activated 1.2 m above a test pan 1 m square
containing 2 1 of heptane floating on a layer of water. The test should be
conducted at an ambient temperature of +20 degrees C to +25 degrees C. The
flare should be allowed to burn completely and the heptane should not be ignited
by the flare or material from the flare.
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4.8 Buoyant smoke signals test
4.8.1 Nine buoyant smoke signals should be subjected to temperature cycling as
prescribed in 1.2.1. After at least ten complete temperature cycles, three smoke
signals should be taken from a stowage temperature of -30 degrees C, be
activated and should then operate in seawater at a temperature of -1 degrees C.
The next three smoke signals should be taken from a stowage temperature +65
degrees C, be activated and should then operate in seawater at a temperature of
+30 degrees C. The last three smoke signals should be taken from ordinary room
conditions and activated. After emitting smoke for 1 min, they should be fully
submerged for a period of not less than 10 s and should continue emitting smoke
during and after submersion and demonstrate a total period of smoke emission
of not less than 3 min.
4.8.2 Three smoke signals should function in water covered by a 2 mm layer of
heptane without igniting the heptane.
4.8.3 The smoke density and colour of the smoke signal should be determined by
laboratory testing conducted at a water temperature of +20°C to +25°C as
follows:
.1 The smoke should be drawn through an apparatus consisting of a 190 mm
diameter duct with a fan capable of producing an entrance air flow of 18.4
m3/min. By means of a light source with at least 10 cd on one side of the tunnel
and a photoelectric cell on the other side the density of the passing smoke
should be recorded. If the photocell picks up the total emitted light from the light
source, then the smoke density is zero percent which means that no smoke is
passing through the tunnel. The smoke density is then considered to be 100%
when the photocell is not able to pick up any light of the light source through the
passing smoke in the tunnel. From the amount of light which the photocell is able
to pick up the smoke density should be calculated. Before each measurement,
the light intensity of the 100% value should be checked. Each measurement
should be recorded. Smoke density should be at least 70% throughout the
minimum emission time.
.2 The colour of the orange smoke should be evaluated by means of visual
comparison, in daylight, to a colour comparison chart containing the range of
acceptable orange colours. The colour comparison chart should have a gloss or
matte finish, and consist of a series of at least five orange colour chips, covering
the range from reddish orange (Munsell notation 8.75 R 6/14) to yellowish
orange (Munsell notation 5 YR MAX) in gradual steps of hue, chroma, and
lightness. The colour chips should be secured adjacent to one another, in order
of progression from reddish orange to yellowish orange, and extend on at least
one side to the edge of the chart. Each colour chip should be at least 50 mm x
100 mm in size.
Note: A typical acceptable progression would be 8.75 YR 6/14; 10 R 6/14; 1.25
YR 6/14; 3.75 YR MAX; 5 YR MAX.
Note: ASTM D1535-97 specifies a method to convert between Munsell notation
and CIE co-ordinates.
4.8.4 A smoke signal should be tested in waves at least 300 mm high. The signal
should function effectively for not less than 3 min.
•
Pyrotechnics - rocket parachute flares, hand flare and buoyant smoke
signals
•

81(70)
•
10.1
10.1 Survival craft and rescue boats light tests
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10.1.1 Twelve liferaft canopy lights, lifeboat enclosure or lifeboat cover lights, as
the case may be, and twelve survival craft interior lights should be subjected to
the temperature cycling as prescribed in 1.2.1. If the same type of light is used
for both canopy, enclosure or cover and interior, only twelve lights of that type
need to be tested. If the lifeboat enclosure light, the lifeboat cover light or the
lifeboat internal light is connected to the lifeboat's electrical network and can be
supplied with electrical power from any one of the lifeboat's batteries as well as
from the lifeboat's engine-driven generator set, the light should only be subject
to the test as far as practicable.
10.1.2 In the case of seawater cell power sources, four survival craft lights of
each type should, following at least ten complete temperature cycles be taken
from a stowage temperature of -30 degrees C and be operated immersed in
seawater at a temperature of -1 degrees C; four of each type should be taken
from a stowage temperature of +65 degrees C and be operated immersed in
seawater at a temperature of +30 degrees C; and four of each type should be
taken from ordinary room conditions and operated immersed in fresh water at
ambient temperature. The canopy, enclosure or cover lights should be of white
colour and should provide a luminous intensity of not less than 4.3 cd in all
directions of the upper hemisphere for a period of not less than 12 h (see 10.4).
The interior lights should provide an arithmetic mean luminous intensity of not
less than 0.5 cd when measured over the entire upper hemisphere to permit
reading of survival instructions and equipment instructions for a period of not
less than 12 h.
10.1.3 In the case of dry cell power sources, provided they will not come into
contact with seawater, four survival craft lights of each type should, following at
least ten complete temperature cycles be operated at an air temperature of -30
degrees C, four of each type at an air temperature of +65 degrees C, and four of
each type at ambient temperature. The canopy, enclosure or cover lights should
be white in colour and should provide luminous intensity of not less than 4.3 cd
in all directions of the upper hemisphere for a period of not less than 12 h (see
10.4). The interior lights should provide an arithmetic mean luminous intensity of
not less than 0.5 cd when measured over the entire upper hemisphere to permit
reading of survival instructions and equipment instructions for a period of not
less than 12 h.
10.1.4 In the case of a flashing light, it should be established that the rate of
flashing for the 12 h operative period is not less than 50 flashes and not more
than 70 flashes per minute and the effective luminous intensity is at least 4.3 cd
(see 10.4).
10.4 Common tests for all position-indicating lights (additional lights are required
to carry out the environmental tests.)
10.4.1 Vibration Test
Regulations: IEC 60945:2002, paragraph 8.7
Test procedure
One unit shall be subjected to a vibration test according to IEC 60945:2002,
paragraph 8.7.
Acceptance Criteria
The lights shall function after the test.
10.4.2 Mould growth test
Regulations: LSA Code 1.2.2.4
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Test procedure
One unit should be subjected to the mould growth test.
(Note: The mould growth test may be waived where the manufacturer is able to
produce evidence that the external materials employed will satisfy the test.)
The light shall be inoculated by spraying with an aqueous suspension of mould
spores containing all the following cultures:
Aspergillus niger;
Aspergillus terreus;
Aureobasidium pullulans;
Paecilomyces variotii;
Penicillium funiculosum;
Penicillium ochro-chloron;
Scopulariopsis brevicaulis; and
Trichoderma viride.
The light shall then be placed in a mould growth chamber which shall be
maintained at a temperature of 29 degrees C +/- 1 degrees C and a relative
humidity of not less than 95%. The period of incubation shall be 28 days. After
this period the light shall be inspected.
Acceptance criteria
The light shall be rot-proof and not be unduly affected by fungal attack. There
shall be no mould growth visible to the naked eye and the light shall function
after the test.
10.4.3 Switch Arrangement Test
Test procedure
One unit shall be subjected to the switch arrangement test. A person, wearing
immersion suit gloves, must be able to switch the light in its normal operational
position on and off three times.
Acceptance criteria
The light must function properly.
10.4.4 Corrosion and seawater resistance test
Test procedure
One unit shall be subjected to a corrosion and seawater resistance test according
to IEC 60945:2002, paragraph 8.12.
(Note:
.1 If there are no exposed metal parts the Corrosion and Seawater Resistance
Test need not be conducted.
.2 The Corrosion and Seawater Resistance Test may be waived where the
manufacturer is able to produce evidence that the external metals employed will
satisfy the test.)
Acceptance criteria
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There shall be no undue deterioration of metal parts and the unit shall function.
10.4.5 Solar radiation test (not for survival craft interior and lifejacket lights)
Test procedure
One unit shall be subjected to a solar radiation test according to IEC 60945:2002,
paragraph 8.10.
(Note: The Solar Radiation test may be waived where the manufacturer is able to
produce evidence that the materials employed will satisfy the test, i.e. UV
stabilised.)
Acceptance criteria
The mechanical properties and labels of the unit shall be resistant to harmful
deterioration by sunlight. The unit shall function after the test.
10.4.6 Test for oil resistance (not for survival craft interior lights)
Test procedure
One unit shall be subjected to the Oil Resistance test according to IEC
60945:2002, paragraph 8.11.
Acceptance criteria
After this test the unit shall not be unduly affected by oil and shall show no sign
of damage such as shrinking, cracking, swelling, dissolution or change of
mechanical qualities. The light shall function after the test.
10.4.7 Rain test, and watertightness test
Test procedure
One unit shall be subjected to a rain test according to IEC 60945:2002,
paragraph 8.8. After having passed the rain test, the unit and the complete
power source shall be immersed horizontally under not less than 300 mm of
fresh water for at least 24 h.
Acceptance criteria
The unit shall comply with the requirements of IEC 60945:2002, paragraph 8.8.2,
and shall function after the rain test. Additionally, after the water-tightness test
the unit shall function and there shall be no evidence of water inside the unit.
10.4.8 Fire Test (not for Survival Craft Interior Lights)
Test procedure
One unit shall be subjected to a fire test. A test pan at least 30 cm x 35 cm x 6
cm shall be placed in an essentially draught-free area. Water shall be put in the
bottom of the test pan to a depth of not less than 1 cm followed by enough
petrol to make a minimum total depth of not less than 4 cm. The petrol shall
then be ignited and allowed to burn freely for at least 30 s. The unit shall then be
moved through the flames, facing them, with the unit's light not more than 25
cm above the top edge of the test pan so that the duration of exposure to the
flames is at least 2 s.
Acceptance criteria
The unit shall not sustain burning or continue melting after being totally
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enveloped in a fire for a period of at least 2 s and after being removed from the
flames. The unit shall function after the test.
10.4.9 Measurement of luminous intensity
Test procedure
If the voltage at five minutes of operation is lower than the recorded voltage at
the end of life it is permissible to use a lamp from the same build standard for
the light output test. Using the lowest recorded voltage a light output test can be
carried out as described below. The voltage of the specified number of test units
should be monitored continuously for the specified time. To make sure that all
the test units provide a luminous intensity of not less than the specified luminous
intensity in all directions of the upper hemisphere after the specified time of
operation, the following test shall be performed.
It must be demonstrated that at least one light from each of the specified
temperature ranges reaches the required luminous intensity in all directions of
the upper hemisphere when using a photometer which is calibrated to the
photometric standards of the appropriate National or State Standards Institute.
(Note: CIE Publication No. 70 contains further information.) The lowest voltage
light of the cold temperature test sample lot, the highest voltage light of the high
temperature test sample lot and the mean voltage light of the ambient
temperature sample lot should be selected. These three lights must be used for
the light output tests. In the event that a lamp filamentburns out during the light
output test, a second light from the same performance test lot may be used.
Luminous intensity should be measured by a photometer directed at the centre
of the light source with the test light on a rotating table. Luminous intensity
should be measured in a horizontal direction at the level of the centre of the light
source and continuously recorded through a 360 degree rotation. These
measurements should be taken in the azimuth angles at 5 degree intervals
above the horizon up to the single measurement at 90 degrees , (vertical).
Luminous intensity should then be measured in a vertical direction, beginning at
the centre of the light source at the point of lowest recorded light output, and
continuously recorded through an arc of 180 degrees.
Acceptance criteria
The test lights shall continue to provide a luminous intensity of not less than the
specified intensity in all directions of the upper hemisphere for a period of at
least the specified time. All measured data of luminous intensity and voltage
shall be documented. In the case of a flashing light, it shall be established that
the rate of flashing for the specified operating period is not less than 50 flashes
and not more than 70 flashes per minute and that the effective luminous
intensity is at least the minimum specified intensity in all directions of the upper
hemisphere. The effective luminous intensity is to be found from the formula:
where:
I is the instantaneous intensity, 0.2 is the Blondel - Rey constant and t1 and t2
are time-limits of integration in seconds.
Flashing lights with a flash duration of not less than 0.3 s may be considered as
fixed/steady lights for the measurement of their luminous intensity. Such lights
should provide the required luminous intensity in all directions of the upper
hemisphere. The time interval between switching on and reaching the required
luminous intensity (incandescence time) and all time spent below the required
luminous intensity when the light switches off should be disregarded (see figure
10.4.1.)
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Figure 10.4.1 - "On-time" measurement diagram
10.4.10 Chromaticity
Test procedure
One unit shall be tested for chromaticity to determine that it lies within the
boundaries of the area "white" of the diagram specified for each colour by the
International Commission on Illumination, (CIE). The chromaticity of the light
shall be measured by means of colorimetric measurement equipment which is
calibrated to the appropriate National or State Standards Institute. (Note: CIE
Publ. No. 15.2 contains further information.) Measurements on at least four
points of the upper hemisphere shall be taken.
Acceptance criteria
The measured chromaticity coordinates should fall within the boundaries of the
area of the diagram, as per CIE. The boundaries of the area for white lights are
given by the following corner co-ordinates:
x 0.500 0.500
y

0.382

0.440

0.440

0.300

0.433

0.300

0.344

0.440

0.278

0.382

(International standard on Colours of Light Signals, with colour tables to be
developed by CIE.)
•
Survival craft light test

FR 11
SSE 4: part of FR 12, Provide active and passive means for
detection of persons in the water by survival units and by rescue
units
SSE 6: All ships should provide active and passive means for
detection of persons in the water by survival units and by rescue
craft.
EP 1
Visual means of detection for persons in the water should make it possible for a ship to
detect the person in a seaway in clear daytime conditions at a range of at least 0.2 miles;
and in clear night-time conditions at a range of at least 0.5 miles for a duration of at least 8
hours.
•
III
•
32.2
2 Lifejacket lights
2.1

This paragraph applies to all cargo ships.

2.2 On cargo ships, each lifejacket shall be fitted with a lifejacket light
complying with the requirements of paragraph 2.2.3 of the Code.

•

2.3 Lights fitted on lifejackets on board cargo ships prior to 1 July 1998
and not complying fully with paragraph 2.2.3 of the Code may be
accepted by the Administration until the lifejacket light would normally
be replaced or until the first periodical survey after 1 July 2001,
whichever is the earliest.
•
Lifejackets light, Cargo

III
•
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3.1 On all passenger ships each lifejacket shall be fitted with a light
complying with the requirements of paragraph 2.2.3 of the Code.

•

3.2 Lights fitted on lifejackets on board passenger ships prior to 1 July
1998 and not complying fully with paragraph 2.2.3 of the Code may be
accepted by the Administration until the lifejacket light would normally
be replaced or until the first periodical survey after 1 July 2002,
whichever is the earliest.
•
Lifejackets light, PAX

LSA
•

1.2.2.6 +.7
1.2.2 Unless expressly provided otherwise or unless, in the opinion of
the Administration having regard to the particular voyages on which the
ship is constantly engaged, other requirements are appropriate, all lifesaving appliances prescribed in this part shall:
.6 be of international or vivid reddish orange, or a comparably highly
visible colour on all parts where this will assist detection at sea;
.7 be fitted with retro-reflective material where it will assist in
detection and in accordance with the recommendations of the
Organization;

•

•
2.2.3
2.2.3

Color and reflective material
Lifejacket lights

2.2.3.1 Each lifejacket light shall:
.1 have a luminous intensity of not less than 0.75 cd in all directions of
the upper hemisphere;
.2 have a source of energy capable of providing a luminous intensity of
0.75 cd for a period of at least 8 h;
.3 be visible over as great a segment of the upper hemisphere as is
practicable when attached to a lifejacket; and
.4 be of white colour.
2.2.3.2 If the light referred to in paragraph 2.2.3.1 is a flashing light, it
shall, in addition:
.1 be provided with a manually operated switch; and
.2 flash at a rate of not less than 50 flashes and not more than 70
flashes per minute with an effective luminous intensity of at least 0.75 cd.
•
Lifejacket lights

•

81(70)
•
10.2
10.2 Lifebuoy self-igniting light tests

10.2.1 Three self-igniting lights should be subjected to temperature
cycling as prescribed in 1.2.1.
10.2.2 After at least ten complete temperature cycles, one self-igniting
light should then be taken from a stowage temperature of -30 degrees C
and operated immersed in seawater at a temperature of -1 degrees C,
another should be taken from a stowage temperature of +65 degrees C
and operated immersed in seawater at a temperature of +30 degrees C,
and the other should be taken from ordinary room condition and
operated immersed in fresh water at ambient temperature. All of the
lights should be of white colour and should continue to provide a
luminous intensity of not less than 2 cd in all directions of the upper
hemisphere or, in the case of a flashing light, flash at a rate of not less
than 50 flashes and not more than 70 flashes per minute with at least
the corresponding effective luminous intensity for a period of not less
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than 2 h (see 10.4). At the end of the first hour of operation the lights
should be immersed to a depth of 1 m for 1 min. The lights should not be
extinguished and should continue operating for at least an hour longer.
10.2.3 A self-igniting light should be subjected to two drop tests into
water as prescribed in 1.3. The light should be dropped twice, first by
itself and then attached to a lifebuoy. The light should operate
satisfactorily after each drop.
10.2.4 A self-igniting light should be allowed to float in water in its
normal operating position for 24 h. If the light is an electric light, it
should be disassembled at the end of the test and examined for the
presence of water. There should be no evidence of water inside the light.
10.2.5 The remaining self-igniting light, which has been subjected to the
test in 10.2.1 should be immersed horizontally under 300 mm of water
for 24 h. If the light is an electric light, it should be dismantled at the end
of the test and examined for the presence of water. There should be no
evidence of water inside the light.
10.2.6 If a self-igniting light has a lens, the light should be cooled to -18
degrees C and dropped twice from a height of 1 m on to a rigidly
mounted steel plate or concrete surface. The distance should be
measured from the top of the lens to the impact surface. The light should
strike the surface on the top centre of the lens. The lens should not
break or crack.
10.2.7 A self-igniting light should be placed on its side on a rigid surface
and a steel sphere having a mass of 500 g should be dropped from a
height of 1.3 m on to the case three times. The sphere should strike the
case near its centre on one drop, approximately 12 mm from one end of
the case on another drop and approximately 12 mm from the other end
of the case on the third drop. The case should not break or crack, or be
distorted in a way that would affect its watertightness.
10.2.8 A force of 225 N should be applied to the fitting that attaches the
light to a lifebuoy. Neither the fitting nor the light should be damaged as
a result of this test.
10.4 Common tests for all position-indicating lights (additional lights are
required to carry out the environmental tests.)
10.4.1 Vibration Test
Regulations: IEC 60945:2002, paragraph 8.7
Test procedure
One unit shall be subjected to a vibration test according to IEC
60945:2002, paragraph 8.7.
Acceptance Criteria
The lights shall function after the test.
10.4.2 Mould growth test
Regulations: LSA Code 1.2.2.4
Test procedure
One unit should be subjected to the mould growth test.
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(Note: The mould growth test may be waived where the manufacturer is
able to produce evidence that the external materials employed will
satisfy the test.)
The light shall be inoculated by spraying with an aqueous suspension of
mould spores containing all the following cultures:
Aspergillus niger;
Aspergillus terreus;
Aureobasidium pullulans;
Paecilomyces variotii;
Penicillium funiculosum;
Penicillium ochro-chloron;
Scopulariopsis brevicaulis; and
Trichoderma viride.
The light shall then be placed in a mould growth chamber which shall be
maintained at a temperature of 29 degrees C +/- 1 degrees C and a
relative humidity of not less than 95%. The period of incubation shall be
28 days. After this period the light shall be inspected.
Acceptance criteria
The light shall be rot-proof and not be unduly affected by fungal attack.
There shall be no mould growth visible to the naked eye and the light
shall function after the test.
10.4.3 Switch Arrangement Test
Test procedure
One unit shall be subjected to the switch arrangement test. A person,
wearing immersion suit gloves, must be able to switch the light in its
normal operational position on and off three times.
Acceptance criteria
The light must function properly.
10.4.4 Corrosion and seawater resistance test
Test procedure
One unit shall be subjected to a corrosion and seawater resistance test
according to IEC 60945:2002, paragraph 8.12.
(Note:
.1 If there are no exposed metal parts the Corrosion and Seawater
Resistance Test need not be conducted.
.2 The Corrosion and Seawater Resistance Test may be waived where the
manufacturer is able to produce evidence that the external metals
employed will satisfy the test.)
Acceptance criteria
There shall be no undue deterioration of metal parts and the unit shall
function.
10.4.5 Solar radiation test (not for survival craft interior and lifejacket
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lights)
Test procedure
One unit shall be subjected to a solar radiation test according to IEC
60945:2002, paragraph 8.10.
(Note: The Solar Radiation test may be waived where the manufacturer
is able to produce evidence that the materials employed will satisfy the
test, i.e. UV stabilised.)
Acceptance criteria
The mechanical properties and labels of the unit shall be resistant to
harmful deterioration by sunlight. The unit shall function after the test.
10.4.6 Test for oil resistance (not for survival craft interior lights)
Test procedure
One unit shall be subjected to the Oil Resistance test according to IEC
60945:2002, paragraph 8.11.
Acceptance criteria
After this test the unit shall not be unduly affected by oil and shall show
no sign of damage such as shrinking, cracking, swelling, dissolution or
change of mechanical qualities. The light shall function after the test.
10.4.7 Rain test, and watertightness test
Test procedure
One unit shall be subjected to a rain test according to IEC 60945:2002,
paragraph 8.8. After having passed the rain test, the unit and the
complete power source shall be immersed horizontally under not less
than 300 mm of fresh water for at least 24 h.
Acceptance criteria
The unit shall comply with the requirements of IEC 60945:2002,
paragraph 8.8.2, and shall function after the rain test. Additionally, after
the water-tightness test the unit shall function and there shall be no
evidence of water inside the unit.
10.4.8 Fire Test (not for Survival Craft Interior Lights)
Test procedure
One unit shall be subjected to a fire test. A test pan at least 30 cm x 35
cm x 6 cm shall be placed in an essentially draught-free area. Water shall
be put in the bottom of the test pan to a depth of not less than 1 cm
followed by enough petrol to make a minimum total depth of not less
than 4 cm. The petrol shall then be ignited and allowed to burn freely for
at least 30 s. The unit shall then be moved through the flames, facing
them, with the unit's light not more than 25 cm above the top edge of
the test pan so that the duration of exposure to the flames is at least 2 s.
Acceptance criteria
The unit shall not sustain burning or continue melting after being totally
enveloped in a fire for a period of at least 2 s and after being removed
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from the flames. The unit shall function after the test.
10.4.9 Measurement of luminous intensity
Test procedure
If the voltage at five minutes of operation is lower than the recorded
voltage at the end of life it is permissible to use a lamp from the same
build standard for the light output test. Using the lowest recorded voltage
a light output test can be carried out as described below. The voltage of
the specified number of test units should be monitored continuously for
the specified time. To make sure that all the test units provide a
luminous intensity of not less than the specified luminous intensity in all
directions of the upper hemisphere after the specified time of operation,
the following test shall be performed.
It must be demonstrated that at least one light from each of the specified
temperature ranges reaches the required luminous intensity in all
directions of the upper hemisphere when using a photometer which is
calibrated to the photometric standards of the appropriate National or
State Standards Institute. (Note: CIE Publication No. 70 contains further
information.) The lowest voltage light of the cold temperature test
sample lot, the highest voltage light of the high temperature test sample
lot and the mean voltage light of the ambient temperature sample lot
should be selected. These three lights must be used for the light output
tests. In the event that a lamp filamentburns out during the light output
test, a second light from the same performance test lot may be used.
Luminous intensity should be measured by a photometer directed at the
centre of the light source with the test light on a rotating table. Luminous
intensity should be measured in a horizontal direction at the level of the
centre of the light source and continuously recorded through a 360
degree rotation. These measurements should be taken in the azimuth
angles at 5 degree intervals above the horizon up to the single
measurement at 90 degrees , (vertical). Luminous intensity should then
be measured in a vertical direction, beginning at the centre of the light
source at the point of lowest recorded light output, and continuously
recorded through an arc of 180 degrees.
Acceptance criteria
The test lights shall continue to provide a luminous intensity of not less
than the specified intensity in all directions of the upper hemisphere for a
period of at least the specified time. All measured data of luminous
intensity and voltage shall be documented. In the case of a flashing light,
it shall be established that the rate of flashing for the specified operating
period is not less than 50 flashes and not more than 70 flashes per
minute and that the effective luminous intensity is at least the minimum
specified intensity in all directions of the upper hemisphere. The effective
luminous intensity is to be found from the formula:

where:
I is the instantaneous intensity, 0.2 is the Blondel - Rey constant and t1
and t2 are time-limits of integration in seconds.
Flashing lights with a flash duration of not less than 0.3 s may be
considered as fixed/steady lights for the measurement of their luminous
intensity. Such lights should provide the required luminous intensity in all
directions of the upper hemisphere. The time interval between switching
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on and reaching the required luminous intensity (incandescence time)
and all time spent below the required luminous intensity when the light
switches off should be disregarded (see figure 10.4.1.)
Figure 10.4.1 - "On-time" measurement diagram
10.4.10 Chromaticity
Test procedure
One unit shall be tested for chromaticity to determine that it lies within
the boundaries of the area "white" of the diagram specified for each
colour by the International Commission on Illumination, (CIE). The
chromaticity of the light shall be measured by means of colorimetric
measurement equipment which is calibrated to the appropriate National
or State Standards Institute. (Note: CIE Publ. No. 15.2 contains further
information.) Measurements on at least four points of the upper
hemisphere shall be taken.
Acceptance criteria
The measured chromaticity coordinates should fall within the boundaries
of the area of the diagram, as per CIE. The boundaries of the area for
white lights are given by the following corner co-ordinates:
x 0.500 0.500
y

0.382

0.440

0.440

0.300

0.433

0.300

0.344

0.440

0.278

0.382

(International standard on Colours of Light Signals, with colour tables to
be developed by CIE.)
•
Lifebuoy self-igniting lights test

•

81(70)
•
10.3
10.3 Lifejacket light tests

10.3.1 Twelve lifejacket lights should be subjected to temperature
cycling as prescribed in 1.2.1.
10.3.2 After at least ten temperature cycles, four of these lifejacket lights
should be taken from a stowage temperature of -30 degrees C and then
be operated immersed in seawater at a temperature of -1 degrees C.
Four should be taken from a stowage temperature of +65 degrees C and
then immersed in seawater at a temperature of +30 degrees C and four
should be taken from ordinary room conditions and operated immersed
in freshwater at ambient temperature. Water-activated lights should
commence functioning within 2 min and have reached a luminous
intensity of 0.75 cd within 5 min in seawater. In fresh water a luminous
intensity of 0.75 cd should have been attained within 10 min. At least 11
out of the 12 lights, which should all be of white colour, should continue
to provide a luminous intensity of not less than 0.75 cd in all directions of
the upper hemisphere for a period of at least 8 h.
10.3.3 One light attached to a lifejacket should be subjected to a drop
test from 4.5 m as prescribed in 2.8.8. The light should not suffer
damage, should not be dislodged from the lifejacket and should be
switched on and seen to be illuminated and conspicuous whilst the test
subject is still in the water.
10.3.4 One light should be dropped from a height of 2 m onto a rigidly
mounted steel plate or concrete surface. The light should not suffer
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damage and should be capable of providing a luminous intensity of not
less than 0.75 cd for a period of at least eight hours when operated
immersed in freshwater at ambient temperature.
10.3.5 In the case of a flashing light it should be established that:
.1 the light can be operated by a manual switch;
.2 the rate of flashing is not less than 50 flashes and not more than 70
flashes per minute; and
.3 the effective luminous intensity is at least 0.75 cd (see 10.4).
10.4 Common tests for all position-indicating lights (additional lights are
required to carry out the environmental tests.)
10.4.1 Vibration Test
Regulations: IEC 60945:2002, paragraph 8.7
Test procedure
One unit shall be subjected to a vibration test according to IEC
60945:2002, paragraph 8.7.
Acceptance Criteria
The lights shall function after the test.
10.4.2 Mould growth test
Regulations: LSA Code 1.2.2.4
Test procedure
One unit should be subjected to the mould growth test.
(Note: The mould growth test may be waived where the manufacturer is
able to produce evidence that the external materials employed will
satisfy the test.)
The light shall be inoculated by spraying with an aqueous suspension of
mould spores containing all the following cultures:
Aspergillus niger;
Aspergillus terreus;
Aureobasidium pullulans;
Paecilomyces variotii;
Penicillium funiculosum;
Penicillium ochro-chloron;
Scopulariopsis brevicaulis; and
Trichoderma viride.
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The light shall then be placed in a mould growth chamber which shall be
maintained at a temperature of 29 degrees C +/- 1 degrees C and a
relative humidity of not less than 95%. The period of incubation shall be
28 days. After this period the light shall be inspected.
Acceptance criteria
The light shall be rot-proof and not be unduly affected by fungal attack.
There shall be no mould growth visible to the naked eye and the light
shall function after the test.
10.4.3 Switch Arrangement Test
Test procedure
One unit shall be subjected to the switch arrangement test. A person,
wearing immersion suit gloves, must be able to switch the light in its
normal operational position on and off three times.
Acceptance criteria
The light must function properly.
10.4.4 Corrosion and seawater resistance test
Test procedure
One unit shall be subjected to a corrosion and seawater resistance test
according to IEC 60945:2002, paragraph 8.12.
(Note:
.1 If there are no exposed metal parts the Corrosion and Seawater
Resistance Test need not be conducted.
.2 The Corrosion and Seawater Resistance Test may be waived where the
manufacturer is able to produce evidence that the external metals
employed will satisfy the test.)
Acceptance criteria
There shall be no undue deterioration of metal parts and the unit shall
function.
10.4.5 Solar radiation test (not for survival craft interior and lifejacket
lights)
Test procedure
One unit shall be subjected to a solar radiation test according to IEC
60945:2002, paragraph 8.10.
(Note: The Solar Radiation test may be waived where the manufacturer
is able to produce evidence that the materials employed will satisfy the
test, i.e. UV stabilised.)
Acceptance criteria
The mechanical properties and labels of the unit shall be resistant to
harmful deterioration by sunlight. The unit shall function after the test.
10.4.6 Test for oil resistance (not for survival craft interior lights)
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Test procedure
One unit shall be subjected to the Oil Resistance test according to IEC
60945:2002, paragraph 8.11.
Acceptance criteria
After this test the unit shall not be unduly affected by oil and shall show
no sign of damage such as shrinking, cracking, swelling, dissolution or
change of mechanical qualities. The light shall function after the test.
10.4.7 Rain test, and watertightness test
Test procedure
One unit shall be subjected to a rain test according to IEC 60945:2002,
paragraph 8.8. After having passed the rain test, the unit and the
complete power source shall be immersed horizontally under not less
than 300 mm of fresh water for at least 24 h.
Acceptance criteria
The unit shall comply with the requirements of IEC 60945:2002,
paragraph 8.8.2, and shall function after the rain test. Additionally, after
the water-tightness test the unit shall function and there shall be no
evidence of water inside the unit.
10.4.8 Fire Test (not for Survival Craft Interior Lights)
Test procedure
One unit shall be subjected to a fire test. A test pan at least 30 cm x 35
cm x 6 cm shall be placed in an essentially draught-free area. Water shall
be put in the bottom of the test pan to a depth of not less than 1 cm
followed by enough petrol to make a minimum total depth of not less
than 4 cm. The petrol shall then be ignited and allowed to burn freely for
at least 30 s. The unit shall then be moved through the flames, facing
them, with the unit's light not more than 25 cm above the top edge of
the test pan so that the duration of exposure to the flames is at least 2 s.
Acceptance criteria
The unit shall not sustain burning or continue melting after being totally
enveloped in a fire for a period of at least 2 s and after being removed
from the flames. The unit shall function after the test.
10.4.9 Measurement of luminous intensity
Test procedure
If the voltage at five minutes of operation is lower than the recorded
voltage at the end of life it is permissible to use a lamp from the same
build standard for the light output test. Using the lowest recorded voltage
a light output test can be carried out as described below. The voltage of
the specified number of test units should be monitored continuously for
the specified time. To make sure that all the test units provide a
luminous intensity of not less than the specified luminous intensity in all
directions of the upper hemisphere after the specified time of operation,
the following test shall be performed.
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It must be demonstrated that at least one light from each of the specified
temperature ranges reaches the required luminous intensity in all
directions of the upper hemisphere when using a photometer which is
calibrated to the photometric standards of the appropriate National or
State Standards Institute. (Note: CIE Publication No. 70 contains further
information.) The lowest voltage light of the cold temperature test
sample lot, the highest voltage light of the high temperature test sample
lot and the mean voltage light of the ambient temperature sample lot
should be selected. These three lights must be used for the light output
tests. In the event that a lamp filamentburns out during the light output
test, a second light from the same performance test lot may be used.
Luminous intensity should be measured by a photometer directed at the
centre of the light source with the test light on a rotating table. Luminous
intensity should be measured in a horizontal direction at the level of the
centre of the light source and continuously recorded through a 360
degree rotation. These measurements should be taken in the azimuth
angles at 5 degree intervals above the horizon up to the single
measurement at 90 degrees , (vertical). Luminous intensity should then
be measured in a vertical direction, beginning at the centre of the light
source at the point of lowest recorded light output, and continuously
recorded through an arc of 180 degrees.
Acceptance criteria
The test lights shall continue to provide a luminous intensity of not less
than the specified intensity in all directions of the upper hemisphere for a
period of at least the specified time. All measured data of luminous
intensity and voltage shall be documented. In the case of a flashing light,
it shall be established that the rate of flashing for the specified operating
period is not less than 50 flashes and not more than 70 flashes per
minute and that the effective luminous intensity is at least the minimum
specified intensity in all directions of the upper hemisphere. The effective
luminous intensity is to be found from the formula:
where:
I is the instantaneous intensity, 0.2 is the Blondel - Rey constant and t1
and t2 are time-limits of integration in seconds.
Flashing lights with a flash duration of not less than 0.3 s may be
considered as fixed/steady lights for the measurement of their luminous
intensity. Such lights should provide the required luminous intensity in all
directions of the upper hemisphere. The time interval between switching
on and reaching the required luminous intensity (incandescence time)
and all time spent below the required luminous intensity when the light
switches off should be disregarded (see figure 10.4.1.)
Figure 10.4.1 - "On-time" measurement diagram
10.4.10 Chromaticity
Test procedure
One unit shall be tested for chromaticity to determine that it lies within
the boundaries of the area "white" of the diagram specified for each
colour by the International Commission on Illumination, (CIE). The
chromaticity of the light shall be measured by means of colorimetric
measurement equipment which is calibrated to the appropriate National
or State Standards Institute. (Note: CIE Publ. No. 15.2 contains further
information.) Measurements on at least four points of the upper
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hemisphere shall be taken.
Acceptance criteria
The measured chromaticity coordinates should fall within the boundaries
of the area of the diagram, as per CIE. The boundaries of the area for
white lights are given by the following corner co-ordinates:
x 0.500 0.500
y

0.382

0.440

0.440

0.300

0.433

0.300

0.344

0.440

0.278

0.382

(International standard on Colours of Light Signals, with colour tables to
be developed by CIE.)
•
Lifejacket light test

EP 2
Individual wearable buoyancy equipment should have a manually controlled active means of
detection which makes it possible to detect a person in a seaway audibly at a range of at
least 0.2 miles in calm weather.
•
LSA
•
2.2
2.2 Lifejackets
2.2.1.14 Each lifejacket shall be fitted with a whistle firmly secured by a
lanyard.
2.2.1.15 Lifejacket lights and whistles shall be selected and secured to
the lifejacket in such a way that their performance in combination is not
degraded.
•
Lifejacket whistle

EP 3
Buoyancy equipment intended to support and enable the detection of persons in the water
should be provided on board. The buoyancy equipment should have passive means of
detection, which makes it possible to detect the buoyancy equipment in a seaway visually
and, have active means of detection attached which is automatically activated when the
buoyancy equipment is deployed.
•
III
•
7.1
Regulation 7
Personal life-saving appliances

1 Lifebuoys
1.1 Lifebuoys complying with the requirements of paragraph 2.1.1 of
the Code shall be:
.1 so distributed as to be readily available on both sides of the ship and
as far as practicable on all open decks extending to the ship’s side; at
least one shall be placed in the vicinity of the stern; and
.2 so stowed as to be capable of being rapidly cast loose, and not
permanently secured in any way.
1.2 At least one lifebuoy on each side of the ship shall be fitted with a
buoyant lifeline complying with the requirements of paragraph 2.1.4 of
the Part B: Code equal in length to not less than twice the height at
which it is stowed above the waterline in the lightest seagoing condition,
or 30 m, whichever is the greater.
1.3 Not less than one half of the total number of lifebuoys shall be
provided with lifebuoy self-igniting lights complying with the
requirements of paragraph 2.1.2 of the Code; not less than two of these
shall also be provided with lifebuoy self-activating smoke signals
complying with the requirements of paragraph 2.1.3 of the Code and be
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capable of quick release from the navigation bridge; lifebuoys with lights
and those with lights and smoke signals shall be equally distributed on
both sides of the ship and shall not be the lifebuoys provided with
lifelines in compliance with the requirements of paragraph 1.2.
1.4 Each lifebuoy shall be marked in block capitals of the Roman
alphabet with the name and port of registry of the ship on which it is
carried.
•
Lifebuoys

FR 12
SSE 4 (FR 13): Provide means for search and rescue and
assistance to other vessels
SSE 6: All ships should provide for the search, rescue and
retrieval of persons in the water.
EP 1
Rescue craft should be stowed in such a way that they are kept in a state of continuous
readiness and can be launched within 5 minutes and neither the rescue craft nor its stowage
arrangements interfere with the operation of any survival craft at any other launching station.
•
III
•
17
Regulation 17
Rescue boat embarkation, launching and recovery arrangements
1 The rescue boat embarkation and launching arrangements shall be
such that the rescue boat can be boarded and launched in the shortest
possible time.
2 If the rescue boat is one of the ship’s survival craft, the embarkation
arrangements and launching station shall comply with the requirements
of regulations 11 and 12.
3 Launching arrangements shall comply with the requirements of
regulation 16. However, all rescue boats shall be capable of being
launched, where necessary utilizing painters, with the ship making
headway at speeds up to 5 knots in calm water.
4 Recovery time of the rescue boat shall be not more than 5 min in
moderate sea conditions when loaded with its full complement of persons
and equipment. If the rescue boat is also a lifeboat, this recovery time
shall be possible when loaded with its lifeboat equipment and the
approved rescue boat complement of at least six persons.

•

5 Rescue boat embarkation and recovery arrangements shall allow for
safe and efficient handling of a stretcher case. Foul weather recovery
strops shall be provided for safety if heavy fall blocks constitute a danger.
•
Rescue boat embarkation, launching and recovery arrangements
•
MSC.1/Circ.1447

III
•

14
Regulation 14
Stowage of rescue boats
Rescue boats shall be stowed:
.1 in a state of continuous readiness for launching in not more than 5
min, and if the inflatable type, in a fully inflated condition at all times;
.2 in a position suitable for launching and recovery;
.3 so that neither the rescue boat nor its stowage arrangements will
interfere with the operation of any survival craft at any other launching
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station; and
.4 if it is also a lifeboat, in compliance with the requirements of
regulation 13.
•
Stowage of rescue boats

EP 2
Launching arrangements for rescue craft should provide safe launching from the ship in a
seaway with the ship making way at speeds of up to 5 knots.
•
LSA
•
6.1.7
6.1.7 Launching appliances for fast rescue boats
6.1.7.1 Every fast rescue boat launching appliance shall comply with the
requirements of paragraphs 6.1.1
and 6.1.2 except 6.1.2.10 and, in addition, shall comply with the
requirements of this paragraph.
6.1.7.2 The launching appliance shall be fitted with a device to dampen
the forces due to interaction with the waves when the fast rescue boat is
launched or recovered. The device shall include a flexible element to
soften shock forces and a damping element to minimize oscillations.
6.1.7.3 The winch shall be fitted with an automatic high-speed tensioning
device which prevents the wire from going slack in all sea state
conditions in which the fast rescue boat is intended to operate.
6.1.7.4 The winch brake shall have a gradual action. When the fast
rescue boat is lowered at full speed and the brake is applied sharply, the
additional dynamic force induced in the wire due to retardation shall not
exceed 0.5 times the working load of the launching appliance.
6.1.7.5 The lowering speed for a fast rescue boat with its full
complement of persons and equipment shall not exceed 1 m/s.
Notwithstanding the requirements of paragraph 6.1.1.9, a fast rescue
boat launching appliance shall be capable of hoisting the fast rescue boat
with 6 persons and its full complement of equipment at a speed of not
less than 0.8 m/s. The appliance shall also be capable of lifting the
rescue boat with the maximum number of persons that can be
accommodated in it, as calculated in accordance with paragraph 4.4.2.
•
Launching appliances for fast rescue boats
EP 3
Rescue craft should be capable of maintaining a speed of at least 6 knots for at least 4 hours
in a seaway.
•
LSA
•
5.1.1.6
5.1 Rescue boats
5.1.1.6
Every rescue boat shall be provided with sufficient fuel,
suitable for use throughout the temperature range expected in the area
in which the ship operates, and be capable of manoeuvring at a speed of
at least 6 knots and maintaining that speed, for a period of at least 4 h,
when loaded with its full complement of persons and equipment.
•
Rescue boats 6 kn

EP 4
Rescue craft should be capable of being towed at speeds of up to 5 knots and be capable of
towing other survival craft.
•
LSA
•
5.1.1.7
5.1 Rescue boats

5.1.1.7 Rescue boats shall have sufficient mobility and manoeuvrability
in a seaway to enable persons to be retrieved from the water, marshal
liferafts and tow the largest liferaft carried on the ship when loaded with
its full complement of persons and equipment or its equivalent at a speed
of at least 2 knots.
5.1.1.9
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boats and shall be sufficiently strong to marshal or tow liferafts as
required by paragraph 5.1.1.7.
•
Rescue boats, marshalling
EP 5
Rescue craft should have sufficient mobility and manoeuvrability in a seaway to enable
retrieval of persons from the water. Ro-ro passenger ships should be equipped with effective
means for rapidly recovering survivors from the water and transferring survivors from rescue
or survival craft to the ship.
•
LSA
•
5.1.1.7
5.1 Rescue boats
5.1.1.7 Rescue boats shall have sufficient mobility and manoeuvrability
in a seaway to enable persons to be retrieved from the water, marshal
liferafts and tow the largest liferaft carried on the ship when loaded with
its full complement of persons and equipment or its equivalent at a speed
of at least 2 knots.
5.1.1.9 Arrangements for towing shall be permanently fitted in rescue
boats and shall be sufficiently strong to marshal or tow liferafts as
required by paragraph 5.1.1.7.

•

•

III
•

Rescue boats, marshalling

17-1
Regulation 17-1
Recovery of persons from the water
1 All ships shall have ship-specific plans and procedures for recovery of
persons from the water, taking into account the guidelines developed by
the Organization.* The plans and procedures shall identify the equipment
intended to be used for recovery purposes and measures to be taken to
minimize the risk to shipboard personnel involved in recovery operations.
Ships constructed before 1 July 2014 shall comply with this requirement
by the first periodical or renewal safety equipment survey of the ship to
be carried out after 1 July 2014, whichever comes first.
2 Ro-ro passenger ships which comply with regulation 26.4 shall be
deemed to comply with this regulation.
•
Recovery of persons from the water

EP 6
The full complement of occupants for which the rescue craft is approved to carry must be
recovered to a position where they can disembark to the deck of the ship.
EP 7
Rescue craft should be capable of carrying at least five persons seated and at least one
person lying down.
•
LSA
•
5.1.1.3
5.1 Rescue boats
•
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5.1.1.3 Rescue boats may be either of rigid or inflated construction or
a combination of both and shall:
.1 be not less than 3.8 m and not more than 8.5 m in length; and
.2 be capable of carrying at least five seated persons and a person
lying on a stretcher all wearing immersion suits, and lifejackets if
required.. Notwithstanding paragraph 4.4.1.5, seating, except for the
helmsman, may be provided on the floor, provided that the seating space
analysis in accordance with paragraph 4.4.2.2.2 uses shapes similar to
figure 1 , but altered to an overall length of 1190 mm to provide for
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•

extended legs. No part of a seating space shall be on the gunwale,
transom, or on inflated buoyancy at the sides of the boat.
•
Rescue boats

III
•

21.2
2 Rescue boats
2.1 Passenger ships of 500 gross tonnage and over shall carry at least one
rescue boat complying with the requirements of section 5.1 of the Code on each
side of the ship.
2.2 Passenger ships of less than 500 gross tonnage shall carry at least one
rescue boat complying with the requirements of section 5.1 of the Code.

•

2.3 A lifeboat may be accepted as a rescue boat provided that it and its
launching and recovery arrangements also comply with the requirements for a
rescue boat.
•
Rescue boats, PAX

LSA
•

5.1.1
5.1 Rescue boats
5.1.1

General requirements

5.1.1.1 Except as provided by this section, all rescue boats shall comply with the
requirements of paragraphs 4.4.1 to 4.4.7.4 inclusive , exluding paragraph
4.4.6.8, and 4.4.7.6, 4.4.7.8, 4.4.7.10, 4.4.7.11 and 4.4.9, except that, for all
rescue boats, an average mass of 82.5 kg shall apply to paragraph 4.4.2.2.1. A
lifeboat may be approved and used as a rescue boat if it meets all of the
requirements of this section, if it successfully completes the testing for a rescue
boat required in regulation III/4.2, and if its stowage, launching and recovery
arrangements on the ship meet all of the requirements for a rescue boat.
5.1.1.2 Notwithstanding the requirements of paragraph 4.4.4 required buoyant
material for rescue boats may be installed external to the hull, provided it is
adequately protected against damage and is capable of withstanding exposure as
specified in paragraph 5.1.3.3 .
5.1.1.3 Rescue boats may be either of rigid or inflated construction or a
combination of both and shall:
.1 be not less than 3.8 m and not more than 8.5 m in length; and
.2 be capable of carrying at least five seated persons and a person lying on a
stretcher all wearing immersion suits, and lifejackets if required..
Notwithstanding paragraph 4.4.1.5, seating, except for the helmsman, may be
provided on the floor, provided that the seating space analysis in accordance
with paragraph 4.4.2.2.2 uses shapes similar to figure 1 , but altered to an
overall length of 1190 mm to provide for extended legs. No part of a seating
space shall be on the gunwale, transom, or on inflated buoyancy at the sides of
the boat.
5.1.1.4 Rescue boats which are a combination of rigid and inflated construction
shall comply with the appropriate requirements of this section to the satisfaction
of the Administration.
5.1.1.5 Unless the rescue boat has adequate sheer, it shall be provided with a
bow cover extending for not less than 15% of its length.
5.1.1.6
Every rescue boat shall be provided with sufficient fuel, suitable for
use throughout the temperature range expected in the area in which the ship
operates, and be capable of manoeuvring at a speed of at least 6 knots and
maintaining that speed, for a period of at least 4 h, when loaded with its full
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complement of persons and equipment.
5.1.1.7 Rescue boats shall have sufficient mobility and manoeuvrability in a
seaway to enable persons to be retrieved from the water, marshal liferafts and
tow the largest liferaft carried on the ship when loaded with its full complement
of persons and equipment or its equivalent at a speed of at least 2 knots.
5.1.1.8 A rescue boat shall be fitted with an inboard engine or outboard motor.
If it is fitted with an outboard motor, the rudder and tiller may form part of the
engine. Notwithstanding the requirements of paragraph 4.4.6.1 , petrol-driven
outboard engines with an approved fuel system may be fitted in rescue boats
provided the fuel tanks are specially protected against fire and explosion.
5.1.1.9 Arrangements for towing shall be permanently fitted in rescue boats
and shall be sufficiently strong to marshal or tow liferafts as required by
paragraph 5.1.1.7.
5.1.1.10 Unless expressly provided otherwise, every rescue boat shall be
provided with effective means of bailing or be automatically self-bailing.
5.1.1.11 Rescue boats shall be fitted with weathertight stowage for small items
of equipment.

•

5.1.1.12 Every rescue boat shall be so arranged that an adequate view forward,
aft and to both sides is provided from the control and steering position for safe
launching and manoeuvring and, in particular, with regard to visibility of areas
and crew members essential to man-overboard retrieval and marshalling of
survival craft.
•
Rescue boats, General

LSA
•

5.1.2
5.1.2

Rescue boat equipment

5.1.2.1 All items of rescue boat equipment, with the exception of boat-hooks
which shall be kept free for fending off purposes, shall be secured within the
rescue boat by lashings, storage in lockers or compartments, storage in brackets
or similar mounting arrangements, or other suitable means. The equipment shall
be secured in such a manner as not to interfere with any launching or recovery
procedures. All items of rescue boat equipment shall be as small and of as little
mass as possible and shall be packed in suitable and compact form.
5.1.2.2 The normal equipment of every rescue boat shall consist of:
.1 sufficient buoyant oars or paddles to make headway in calm seas. Thole pins,
crutches or equivalent arrangements shall be provided for each oar. Thole pins or
crutches shall be attached to the boat by lanyards or chains;
.2 a buoyant bailer;
.3 a binnacle containing an efficient compass which is luminous or provided
with suitable means of illumination;
.4 a sea-anchor and tripping line if fitted with a hawser of adequate strength
not less than 10 m in length;
.5 a painter of sufficient length and strength, attached to the release device
complying with the requirements of paragraph 4.4.7.7 and placed at the forward
end of the rescue boat;
.6 one buoyant line, not less than 50 m in length, of sufficient strength to tow
a liferaft as required by paragraph 5.1.1.7;
.7 one waterproof electric torch suitable for Morse signalling, together with one
spare set of batteries and one spare bulb in a waterproof container;
.8 one whistle or equivalent sound signal;
.9 a first-aid outfit in a waterproof case capable of being closed tightly after
use;
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.10 two buoyant rescue quoits, attached to not less than 30 m of buoyant line;
.11 a searchlight with a horizontal and vertical sector of at least 6° and a
measured luminous intensity of 2500 cd which can work continuously for not less
than 3 h;
.12 an efficient radar reflector;
.13 thermal protective aids complying with the requirements of section 2.5
sufficient for 10% of the number of persons the rescue boat is permitted to
accommodate or two, whichever is the greater; and
.14 portable fire-extinguishing equipment of an approved type suitable for
extinguishing oil fires.
5.1.2.3 In addition to the equipment required by paragraph 5.1.2.2, the
normal equipment of every rigid rescue boat shall include:
.1 a boat-hook;
.2 a bucket; and
.3 a knife or hatchet.

•

5.1.2.4 In addition to the equipment required by paragraph 5.1.2.2, the
normal equipment of every inflated rescue boat shall consist of:
.1 a buoyant safety knife;
.2 two sponges;
.3 an efficient manually operated bellows or pump;
.4 a repair kit in a suitable container for repairing punctures; and
.5 a safety boat-hook.
•
Rescue boats Equipment

LSA
•

5.1.3, 5.1.4
5.1.3

Additional requirements for inflated rescue boats

5.1.3.1 The requirements of paragraphs 4.4.1.4 and 4.4.1.6 do not apply to
inflated rescue boats.
5.1.3.2 An inflated rescue boat shall be constructed in such a way that, when
suspended by its bridle or lifting hook:
.1 it is of sufficient strength and rigidity to enable it to be lowered and
recovered with its full complement of persons and equipment;
.2 it is of sufficient strength to withstand a load of 4 times the mass of its full
complement of persons and equipment at an ambient temperature of 20 ± 3°C,
with all relief valves inoperative; and
.3 it is of sufficient strength to withstand a load of 1.1 times the mass of its full
complement of persons and equipment at an ambient temperature of -30 °C,
with all relief valves operative.
5.1.3.3 Inflated rescue boats shall be so constructed as to be capable of
withstanding exposure:
.1 when stowed on an open deck on a ship at sea;
.2 for 30 days afloat in all sea conditions.
5.1.3.4 In addition to complying with the requirements of paragraph 4.4.9,
inflated rescue boats shall be marked with a serial number, the maker's name or
trade mark and the date of manufacture.
5.1.3.5 The buoyancy of an inflated rescue boat shall be provided by either a
single tube subdivided into at least five separate compartments of approximately
equal volume or two separate tubes neither exceeding 60% of the total volume.
The buoyancy tubes shall be so arranged that the intact compartments shall be
able to support the number of persons which the rescue boat is permitted to
accommodate, each having a mass of 82.5 kg, when seated in their normal
positions with positive freeboard over the rescue boat's entire periphery under
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the
.1
.2
.3

following conditions:
with the forward buoyancy compartment deflated;
with the entire buoyancy on one side of the rescue boat deflated; and
with the entire buoyancy on one side and the bow compartment deflated.

5.1.3.6 The buoyancy tubes forming the boundary of the inflated rescue boat
shall on inflation provide a volume of not less than 0.17 m3 for each person the
rescue boat is permitted to accommodate.
5.1.3.7 Each buoyancy compartment shall be fitted with a nonreturn valve for
manual inflation and means for deflation. A safety relief valve shall also be fitted
unless the Administration is satisfied that such an appliance is unnecessary.
5.1.3.8 Underneath the bottom and on vulnerable places on the outside of the
inflated rescue boat, rubbing strips shall be provided to the satisfaction of the
Administration.
5.1.3.9 Where a transom is fitted it shall not be inset by more than 20% of the
overall length of the rescue boat.
5.1.3.10 Suitable patches shall be provided for securing the painters fore and aft
and the bucketed lifelines inside and outside the boat.
5.1.4

Additional requirements for fast rescue boats

5.1.4.1 Fast rescue boats shall be so constructed as to capable of being safely
launched and retrieved under adverse weather and sea conditions.
5.1.4.2 Except as provided by this section, all fast rescue boats shall comply
with the requirements of section 5.1, except for paragraphs 4.4.1.5.3, 4.4.1.6,
4.4.7.2, 5.1.1.6 and 5.1.1.10.
5.1.4.3 Notwithstanding paragraph 5.1.1.3.1, fast rescue boats shall have a
hull length of not less than 6 m and not more than 8.5 m, including inflated
structures or fixed fenders.
5.1.4.4 Fast rescue boats shall be provided with sufficient fuel, suitable for use
throughout the temperature range expected in the area in which the ship
operates, and be capable of manoeuvring, for a period of at least 4 h, at a speed
of at least 20 knots in calm water with a crew of 3 persons and at least 8 knots
when loaded with its full complement of persons and equipment.
5.1.4.5 Fast rescue boats shall be self-righting or capable of being readily
righted by not more than two of their crew.
5.1.4.6 Fast rescue boats shall be self-bailing or be capable of being rapidly
cleared of water.
5.1.4.7 Fast rescue boats shall be steered by a wheel at the helmsman’s
position remote from the tiller. An emergency steering system providing direct
control of the rudder, water jet, or outboard motor shall also be provided.
5.1.4.8 Engines in fast rescue boats shall stop automatically or be stopped by
the helmsman’s emergency release switch, should the rescue boat capsize. When
the rescue boat has righted, each engine or motor shall be capable of being
restarted provided that the helmsman’s emergency release, if fitted, has been
reset. The design of the fuel and lubricating systems shall prevent the loss of
more than 250 ml of fuel or lubricating oil from the propulsion system, should
the rescue boat capsize.
5.1.4.9 Fast rescue boats shall, if possible, be equipped with an easily and
safely operated fixed single-point suspension arrangement or equivalent.
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5.1.4.10 A rigid fast rescue boat shall be constructed in such a way that, when
suspended by its lifting point, it is of sufficient strength to withstand a load of 4
times the mass of its full complement of persons and equipment without residual
deflection upon removal of the load.
5.1.4.11 The normal equipment of a fast rescue boat shall include a VHF
radiocommunication set which is hands-free and watertight.
•
inflated/fast rescue boats, additional

•

81(70)
•
7.3, 7.6
7.3 Rigid/inflated rescue boats

7.3.1 Rigid/inflated rescue boats should be subjected to the tests prescribed in
6.2 (for hull), 7.2.14 (for inflated part), 6.4.1, 6.6.1, 6.7.2, 6.9.1 to 6.9.5, 6.10
(except 6.10.1) to 6.12, 7.1.2 to 7.1.8, 7.2.2 to 7.2.11, 7.2.15 and 7.2.16.
7.3.2 The tests prescribed in 7.2.8, 7.2.9 and 7.2.15 do not apply to
rigid/inflated rescue boats if the boat has its waterline below the lower side of
the inflated tube.
7.6 Rigid/inflated fast rescue boats

•

Rigid/inflated fast rescue boats should be subjected to the tests prescribed in 6.2
(for hull), 7.2.14 (for inflated part), 6.4.1, 6.6.1, 6.7.2, 6.9.1 to 6.9.5, 6.10
(except 6.10.1) to 6.12, 6.14 (if rigid/inflated fast rescue boat it self-righting),
7.1.2 to 7.1.4, 7.1.6 (if rigid/inflated rescue boat is equipped with outboard
motor), 7.1.7 (if rigid/inflated fast rescue boat is not self-righting), 7.1.8, 7.2.2
to 7.2.11, 7.2.15, 7.2.16, 7.3.2 and 7.4.2.
•
Rescue boats, references to other test only
7.1, 7.4
7.1 Rigid rescue boats
7.1.1 Rigid rescue boats should be subjected to the tests prescribed in 6.2 to
6.12 (except 6.3, 6.4.2, 6.5, 6.6.2, 6.7.1, 6.9.6, 6.9.7, 6.10.1) and 7.2.4.2.
Towing test
7.1.2 The maximum towing force of the rescue boat should be determined. This
information should be used to determine the largest fully loaded liferaft the
rescue boat can tow at two knots. The fitting designated for towing other craft
should be secured to a stationary object by a tow rope. The engine should be
operated ahead at full speed for a period of at least 2 min, and the towing force
measured and recorded. There should be no damage to the towing fitting or its
supporting structure. The maximum towing force of the rescue boat should be
recorded on the type approval certificate.
7.1.3 The rigid rescue boat should be fitted with its engine and all its equipment.
The number of persons for which the rescue boat is to be approved, having an
average mass of at least 82.5 kg and all wearing lifejackets and immersion suits
and any other essential equipment required should then board; one person
should lie down on a stretcher of similar dimensions to those shown in figure 4
and the others should be properly seated in the rescue boat. The rigid rescue
boat should then be manoeuvred and all equipment on board tested to
demonstrate that it can be operated without difficulty or interference with the
occupants.
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Overload test
7.1.4 The boat should be loaded with properly distributed load of four times the
weights to represent the equipment and full complement of persons, each
weighing 82.5 kg, for which it is to be approved and suspended for five minutes
from its bridle or hooks. The weights should be distributed in proportion to the
loading of the boat in its service condition, but the weights used to represent the
persons need not be placed 300 mm above the seat pan. The boat and bridle or
hooks and fastening device should be examined after the test has been
conducted and should not show any signs of damage. Testing by filling the boat
with water should not be accepted. This method of loading does not give the
proper distribution of weight. Machinery may be removed in order to avoid
damage, in which case weights should be added to the boat to compensate for
the removal of such machinery.
Operation tests
7.1.5 Operation of engine and fuel consumption test The boat should be loaded
with weights equal to the mass of its equipment and the number of persons for
which the boat is to be approved. The engine should be started and the boat
manoeuvred for a period of at least 4 h to demonstrate satisfactory operation.
The boat should be run at a speed of not less than 6 knots for a period which is
sufficient to ascertain the fuel consumption and to establish that the fuel tank
has the required capacity.
7.1.6 Speed and manoeuvring trials should be carried out with engines of various
powers to assess the rescue boat's performance (if a rigid rescue boat is
equipped with outboard motor).
Righting test
7.1.7 It should be demonstrated that both with and without engine and fuel or an
equivalent mass in place of the engine and fuel tank, the rescue boat is capable
of being righted by not more than two persons if it is inverted on the water.
Manoeuvrability test. In the case of fast rescue boats which are not self-righting,
the engine should be running in neutral position and, after stopping automatically
or by the helmsman’s emergency release switch when inverted, it should be
easily restarted and run for 30 min after the rescue boat has returned to the
upright position. For rescue boats with inboard engines, the test without engine
and fuel is not applicable.
7.1.8 It should be demonstrated that the rigid rescue boat can be propelled and
manoeuvred by its oars or paddles in calm water conditions at a speed of at least
0.5 knots over a distance of at least 25 m, when laden with the number of
persons, all wearing lifejackets and immersion suits, for which it is to be
approved.
Detailed inspection
7.1.9 The rigid rescue boat, complete in all respects should be subjected to
detailed inspection to ensure that all the requirements are fulfilled.
7.4 Rigid fast rescue boats
7.4.1 Rigid fast rescue boats should be subjected to the tests prescribed in 6.2 to
6.12 (except 6.3, 6.4.2, 6.5, 6.6.2, 6.7.1, 6.9.6, 6.9.7, 6.10.1), 6.14 (if a rigid
fast rescue boat is self-righting), 7.1.2 to 7.1.4, 7.1.6, 7.1.7 (if a rigid fast
rescue boat is not self-righting), 7.1.8, 7.1.9 and 7.2.4.2.
In the case of open fast rescue boats, the self-righting test should only be done
in the light condition, and 6.14.1.1, 6.14.3, 6.14.4, and 6.14.5 are not applicable.
With regard to 6.14.2, a boat fitted with a helmsman’s emergency release switch
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should be considered to be arranged to stop automatically when inverted.
7.4.2 Operation tests
Operation of engine and fuel consumption test
7.4.2.1 The boat should be loaded with weights equal to the mass of its
equipment and the number of persons for which the boat is to be approved. The
engine should be started and the boat manoeuvred for a period of at least 4 h to
demonstrate satisfactory operation.

•

7.4.2.2 The boat should be run at a speed of not less than 8 knots with a full
complement of persons and equipment and 20 knots with a crew of 3 persons for
a period which is sufficient to ascertain the fuel consumption and to establish
that the fuel tank has the required capacity.
•
rigid rescue/fast rescue boats
7.2, 7.5
7.2 Inflated rescue boats
7.2.1 The inflated rescue boats should be subjected to the tests prescribed in
6.4.1, 6.6.1, 6.7.2, 6.9.1 to 6.9.5, 6.10 (except 6.10.1), 6.11, 6.12, 7.1.2, 7.1.3
and 7.1.5 to 7.1.8.
Drop tests
7.2.2 The inflated rescue boat complete with all its equipment and with a mass
equivalent to its engine and fuel in the position of its engine and fuel tank should
be dropped three times from a height of at least 3 m on to water. The drops
should be from the 45 degrees bow-down, level-trim and 45 degrees stern-down
attitudes.
7.2.3 On completion of these drop tests the rescue boat and its equipment
should be carefully examined and show no signs of damage which would affect
their efficient functioning.
Loading tests
7.2.4 The freeboard of the inflated rescue boat should be taken in the various
loading conditions as follows:
.1 rescue boat with all its equipment;
.2 rescue boat with all its equipment, engine and fuel, or an equivalent mass
positioned to represent engine and fuel;
.3 rescue boat with all its equipment and the number of persons for which it is to
be approved having an average mass of 82.5 kg so arranged that a uniform
freeboard is achieved at the side buoyancy tubes; and
.4 rescue boat with the number of persons for which it is to be approved and all
its equipment, engine and fuel or an equivalent mass to represent engine and
fuel and the rescue boat being retrimmed as necessary.
7.2.5 With the rescue boat in any of the conditions prescribed in 7.2.4, the
minimum freeboard should be not less than 300 mm at the buoyancy tubes and
not less than 250 mm from the lowest part of the transom.
Stability test
7.2.6 The following tests should be carried out with engine and fuel or an
equivalent mass in place of the engine and fuel tanks:
.1 the number of persons for which the inflated rescue boat is to be approved
should be crowded to one side with half this complement seated on the buoyancy
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tube, and then to one end. In each case the freeboard should be recorded. Under
these conditions the freeboard should be everywhere positive; and
.2 the stability of the rescue boat during boarding should be ascertained by two
persons in the rescue boat demonstrating that they can readily assist from the
water a third person who is required to feign unconsciousness. The third person
should have his back towards the side of the rescue boat so that he cannot assist
the rescuers. All persons should wear approved lifejackets.
7.2.7 These stability tests may be carried out with the rescue boat floating in still
water.
Damage test
7.2.8 The following tests should be carried out with the inflated rescue boat
loaded with the number of persons for which it is to be approved both with and
without engine and fuel or an equivalent mass in the position of the engine and
fuel tank:
.1 with forward buoyancy compartment deflated;
.2 with the entire buoyancy on one side of the rescue boat deflated; and
.3 with the entire buoyancy on one side and the bow compartment deflated.
7.2.9 In each of the conditions prescribed by 7.2.8. the full number of persons
for which the rescue boat is to be approved should be supported within the
rescue boat.
Simulated heavy weather test
7.2.10 To simulate use in heavy weather the inflated rescue boat should be fitted
with a larger powered engine than is intended to be fitted and driven hard in a
wind of force 4 or 5 or equivalent rough water for at least 30 min. As a result of
this test the rescue boat should not show undue flexing or permanent strain nor
have lost more than minimal pressure.
Swamp test
7.2.11 It should be demonstrated that the rescue boat, when fully swamped, is
capable of supporting its full equipment, the number of persons, each weighing
82.5 kg, for which it is to be approved and a mass equivalent to its engine and
fully filled fuel tank. It should also be demonstrated that the rescue boat does
not seriously deform in this condition.
Overload tests
7.2.12 The inflated rescue boat should be loaded with four times the mass of the
full complement of persons and equipment for which it is to be approved and
suspended for five minutes from its bridle at an ambient temperature of +20 +/3 degrees C with all relief valves inoperative. The rescue boat and bridle should
be examined after the test is conducted and should not show any signs of
damage.
7.2.13 The inflated rescue boat after 6 h conditioning at a temperature of -30
degrees C should be loaded with 1.1 times the mass of the full complement of
persons and equipment for which it is to be approved and suspended for five
minutes from its bridle with all relief valves operative. The rescue boat and bridle
should be examined after the test is conducted and should not show any signs of
damage.
Material tests
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7.2.14 The material used in the construction of inflated rescue boats should be
tested for the following characteristics and comply with the requirements of an
international standard acceptable to the Organization*:
• Refer to the recommendations of the International Organization for
Standardization, in particular publication ISO 15372 Ships and marine technology
- Inflatable rescue boats - Coated fabrics for inflatable chambers.
.1 tensile strength;
.2 tear strength;
.3 heat resistance;
.4 cold resistance;
.5 heat ageing;
.6 weathering;
.7 flex cracking;
.8 abrasion;
.9 coating adhesion;
.10 oil resistance;
.11 elongation at break;
.12 piercing strength;
.13 ozone resistance;
.14 gas permeability;
.15 seam strength; and
.16 ultraviolet light resistance.
Mooring out test
7.2.15 The inflated rescue boat should be subjected to the tests indicated in 5.5.
Detailed inspection
7.2.16 The inflated rescue boat complete in all respects should be fully inflated in
the manufacturer's works and subjected to detailed inspection to ensure that all
the requirements are fulfilled.
7.5 Inflated fast rescue boats

•

Inflated fast rescue boats should be subjected to the tests prescribed in 6.4.1,
6.6.1, 6.7.2, 6.9.1 to 6.9.5, 6.10 (except 6.10.1), 6.11, 6.12, 6.14 (if inflated
fast rescue boat is self-righting), 7.1.2, 7.1.3, 7.1.6 (if inflated fast rescue boat
is equipped with outboard motor), 7.1.7 (if inflated fast rescue boat is not selfrighting), 7.1.8, 7.2.2 to 7.2.16 and 7.4.2
•
inflated rescue boats
7.7

7.7 Outboard motors for rescue boats
7.7.1 When the rescue boats are fitted with outboard motors, the following tests
should be applied to the motor in place of those tests specified in 6.10. Power
test
7.7.2 The motor, fitted with a suitable propeller, should be placed in a test rig
such that the propeller is completely submerged in a water tank, simulating
service conditions.
7.7.3 The motor should be run at the maximum continuous rated speed using
the maximum power obtainable for 20 min, and should not overheat or be
damaged.
Water drench test
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7.7.4 The motor protective cover should be removed and the motor thoroughly
drenched with water, by hose, except for the intake to the carburettor. The
motor should be started and run at speed for at least 5 min while it is still being
drenched. The motor should not falter or be damaged by this test.
Hot start test
7.7.5 While still in the test rig referred to in 7.7.2, the motor should be run at
idling speed in order to heat up the cylinder block. At the maximum temperature
achievable, the motor should be stopped and immediately restarted. This test
should be carried out at least twice. The motor should not fail to restart.
Manual start test
7.7.6 The motor should be started at ambient temperature by manual means.
The means should be either a manual automatic-rewind system or a pull cord
round the top flywheel of the motor. The motor should be started twice within 2
min of commencement of the start procedure.
7.7.7 The motor should be run until normal operating temperatures are reached,
then it should be stopped and started manually twice within 2 min, in accordance
with 7.7.6.
Cold start test
7.7.8 The motor, together with the fuel, fuel lines and battery, should be placed
in a chamber at a temperature of -15 degrees C and allowed to remain until the
temperature of all parts has reached the temperature of the chamber. The
temperature of the fuel, battery and motor should be measured for this test. The
motor should be started twice, within 2 min of commencement of the start
procedure, and allowed to run long enough to demonstrate that it runs at
operating speed. It is recommended that this period should not exceed 15 s.
7.7.9 Where, in the opinion of the Administration, having regard to the particular
voyages in which the ship carrying the boat is constantly engaged, a lower
temperature is appropriate, that lower temperature should be substituted for -15
degrees C in 7.7.8 for the cold start test.
Engine-out-of-water test
7.7.10 The engine should be operated for at least 5 min at idling speed under
conditions simulating normal storage. The engine should not be damaged as a
result of this test.
Engine inversion test (for engines destined for fast rescue boats only)

•

7.7.11 The engine and its fuel tank should be mounted on a frame that is
arranged to rotate about an axis equivalent to the longitudinal axis of the boat at
the height of the boat transom. The propeller should be in a water basin to the
height of the cavitation plate. The engine should then be subjected to the test
procedure specified in paragraphs 6.14.7.1 through 6.14.7.13, and then
dismantled for examination. With regard to 6.14.7.9, the engine should be
stopped automatically or by the helmsman’s emergency release switch when
inverted. During these tests, the engine should not overheat or fail to operate or
leak more than 250 ml of oil during any one inversion. When examined after
being dismantled the engine, should show no evidence of overheating or
excessive wear.
•
rescue boats, outboard motor

III
•
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Regulation 18
Line-throwing appliances
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•

•

**A line-throwing appliance complying with the requirements of section 7.1 of
the Code shall be provided.
•
Line-throwing appliances
LSA
•
7.1
•
Line-throwing appliances

81(70)
•
9
9.1 Test for pyrotechnics

Rockets used in line-throwing appliances should be subjected to the tests
prescribed in 4.3.1, 4.3.3, 4.4, 4.5.1 (if appropriate), 4.5.5 and 4.5.6.
9.2 Function test
Three projectiles should be fired connected to a line and should carry the line at
least 230 m in calm conditions. The lateral deflection from the line of firing
should not exceed 10% of the length of flight of the projectile. If the projectile is
fired using an explosive charge, then one of the projectiles should be fired using
double the normal charge.
9.3 Line tensile test
The line should be subjected to a tensile test and should have a breaking strain
of not less than 2 kN.
9.4 Visual examination
It should be established by visual examination that the appliance:
.1 is marked with clear and precise instructions on how it should be operated;
and
.2 is marked with a means of determining its age.
9.5 Temperature test

•

Three individual units, consisting of projectile, firing system and line should be
subjected to the temperature cycling prescribed in 4.2.1 and one specimen
subjected to each of the tests prescribed in 4.2.2, 4.2.3 and 4.2.4.
•
Line-throwing appliances

III
•

26.4
4 Means of rescue
4.1

Each ro-ro passenger ship shall be equipped with efficient means for

4.2 The means of transfer of survivors to the ship may be part of a marine
evacuation system, or may be part of a system designed for rescue purposes.

•

4.3 If the slide of a marine evacuation system is intended to provide the
means of transfer of survivors to the deck of the ship, the slide shall be equipped
with handlines or ladders to aid in climbing up the slide.
•
Means of rescue, Ro-PAX
•
MSC/Circ.810

III
•

28
Regulation 28
Helicopter landing and pick-up areas

2019-04-09_Part_IV_Rev-0.docx

Page 227

1 All ro-ro passenger ships shall be provided with a helicopter pick-up area
approved by the Administration having regard to the recommendations adopted
by the Organization.
2 Ro-ro passenger ships of 130 m in length and upwards, constructed on or
after 1 July 1999, shall be fitted with a helicopter landing area approved by the
Administration having regard to the recommendations adopted by the
Organization.
•
Helicopter landing and pick-up areas, PAX
•
IAMSAR Manual; MSC/Circ.907; MSC/Circ.895; MSC.1/Circ.1431
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