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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govermmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with

Internation
Internation
The main

adopted b

Internation

Attention id
rights. ISO

ISO 12402

bl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
bl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
fask of technical committees is to prepare International Standards. Draft International Standa

y the technical committees are circulated to the member bodies for voting\»*Publication as
bl Standard requires approval by at least 75 % of the member bodies casting.a\wote.

shall not be held responsible for identifying any or all such patent rights.

the

rds
an

drawn to the possibility that some of the elements of this document.fmay be the subject of patent

10 was prepared by the European Committee for Standardization (CEN) Technical Comm

CEN/TC 162, Protective clothing including hand and arm protection/and lifejackets, in collaboration

Technical
between 19

ISO 12402

Part 1

Part 2

Part 3

Part 4

Part 5

Part 6

Part 7|

Part 8

O and CEN (Vienna Agreement).

consists of the following parts, under the general titte Personal flotation devices:

Lifejackets for seagoing ships — Safety requirements

Lifejackets, performance level 275 —Safety requirements

Lifejackets, performance level 150-— Safety requirements

Lifejackets, performance level 100 — Safety requirements

Buoyancy aids (level(50) — Safety requirements

Special purpose_lifejackets and buoyancy aids — Safety requirements and additional test meth
Materials and components — Safety requirements and test methods

Accessories — Safety requirements and test methods

Part 9

Committee ISO/TC 188, Small craft, in accordance with the Agreement on technical coopera\}?on

iftee

ith

hds

Test methods

Part 10: Selection and application of personal flotation devices and other relevant devices
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Introduction

ISO 12402 has been prepared to give guidance on the design and application of personal flotation devices
(hereafter referred to as PFDs) for persons engaged in activities, whether in relation to their work or their
leisure, in or near water. PFDs manufactured, selected, and maintained to this standard should give a
reasonable assurance of safety from drowning to a person who is immersed in water.

Al Maritime
0 12402-1

Regiuirements for lifejackets on large, commercial seagoing ships are regulated by the Internation
Organisation (IMO) under the International Convention for the Safety of Life at Sea (SOLAS). IS
addresses lifejackets for seagoing ships.

1SQ
wh
blo|

s, some of
cylinder or

D 12402 allows for the buoyancy of a PFD to be provided by a wide variety of materials or desigrn
ch may require preparation before entering the water (e.g. inflation of chambers by gas from a
wn in orally). However, PFDs can be divided into the following two main classes:

those which provide face up in-water support to the user regardless-of physical conditions (
and

ifejackets),

those which require the user to make swimming and other postural movements to position the user with

the face out of the water (buoyancy aids).

Within these main two classes there are a number of levels\of support, types of buoyancy, activatign methods
for|inflatable devices, and auxiliary items (such as locatiofaids), all of which will affect the user‘s prjobability of
sunvival. Within the different types of buoyancy allowed, inflatable PFDs either provide full buoyancy without
any user intervention other than arming (i.e. PFDs>inflated by a fully automatic method) or require fthe user to

initfate the inflation. Hybrid PFDs always provide 'some buoyancy but rely on the same methods as inflatable
PFPs to achieve full buoyancy. With inhereftly buoyant PFDs, the user only needs to put the PFD on to
achjieve the performance of its class.

PF
arg
arg
clo

Ds that do not require intervention_(automatically operating PFDs) are suited to activities whefre persons
likely to enter the water unexpectedly; whereas PFDs requiring intervention (e.g. manually inflated PFDs)
only suitable for use if the-user believes there will be sufficient time to produce full buoyancy} or help is

e at hand. In every circumstance, the user should ensure that the operation of the PFD is suited to the

of:
Cird
im({

cific application. The gonformity of a PFD to this part of ISO 12402 does not imply that it is sui
umstances. The relative amount of required inspection and maintenance is another factor of
ortance in the chgice and application of specific PFDs.

12402 is intended to serve as a guide to manufacturers, purchasers, and users of such safety
nsuring that the equipment provides an effective standard of performance in use. Equally esse

able for all
paramount

equipment
ntial is the

d for thesdesigner to encourage the wearing of the equipment by making it comfortable and aftractive for
tinuous-wear on or near water, rather than for it to be stored in a locker for emergency use. [Throwable
s part of ISO 12402. The primary function of @ PFD is to

HRHA erpative i Ffake some
than others.

PFDs better suited to some circumstances than others or make them easier to use and care for
Important alternatives allowed by ISO 12402 are the following:

— to provide higher levels of support (levels 100, 150, or 275) that generally float the user with greater water
clearance, enabling the user’'s efforts to be expended in recovery rather than avoiding waves; or to
provide lighter or less bulky PFDs (levels 50 to 100);

to provide the kinds of flotation (inherently buoyant foam, hybrid, and inflatable) that will accommodate
the sometimes conflicting needs of reliability and durability, in-water performance, and continuous wear;

© I1SO 2006 — All rights reserved
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to provide automatically operating (inherently buoyant or automatically inflated) PFDs that float users

without any intervention on their part, except in initially donning the PFD (and regular inspection and
rearming of inflatable types), or to provide user control of the inflatable PFD’s buoyancy by manual and
oral operation; and

to ass

ist in detection (location aids) and recovery of the user.

PFDs provide various degrees of buoyancy in garments that are light in weight and only as bulky and
restrictive as needed for their intended use. They will need to be secure when worn, in order to provide
positive support in the water and to allow the user to swim or actively assist herself/himself or others. The PFD

selected s,

expected d

Under cert
provide (in
as tool bel
this is tak
temperatu
conditions

specific requirements of use. If the user intends taking a PFD into such conditions).she/he has to be assu

that the PH
a safety h
example tq
required to}

In compilin
service thg
potential g
the owner,
relevant ag
example,
guarantee
completely
further imp

It is essen
circumstan

prospectivg purchasers the product(properties, alternative choices and the limitations to normal use, prio
5e.

the purcha

Similarly, t

and perforinance levels afe most appropriate for the foreseeable conditions of use, allowing for the higher

circumstan
accidental

k

arness designed to conform to 1ISO 12401, or an integral part of a\garment with other uses,

bpects of performance in real-life use, they dornot accurately simulate all conditions of this.
ne fact that a device passes the self-righting4ests in swimming attire, as described herein, does
that it will self-right an unconscious userwwearing waterproof clothing; neither can it be expecteq

ede the self-righting action of a lifejacket.

onditions of use and the user’s ability to assist.

bin conditions (such as rough water and waves), the use of watertight and multilayer clothing, wh
entionally or otherwise) additional buoyancy, or the use of equipment with additional ‘weight (s
s) will likely alter the performance of the PFD. Users, owners and employers need/to ensure f
into account when selecting a PFD. Similarly, PFDs may not perform as Well"in extremes

of use, such as chemical exposure and welding, and may require additional*protection to meet
D will not be adversely affected. This part of ISO 12402 also allows a\PFD to be an integral parn

provide thermal protection during immersion, in which case the Complete assembly as useq
conform to this part of ISO 12402.

g the attributes required of a PFD, consideration has, also been given to the potential length
t the user might expect. Whilst a PFD needs to be-of substantial construction and material,
ngth of service often depends on the conditions of use and storage, which are the responsibilit
user and/or employer. Furthermore, whilst the performance tests included are believed to ass

all ansurae that thg usar is enppr\rfnd with—the—mouth—and-—nose—clear—of-the—waterunder-the

ich

ich
hat

of

although fully approved under this part of 1ISO 12402. PFDs may alsocbe"affected by other
the
red
t of

for

| is

of
its
of

PSS
For

not

| to

protect the airway of an unconscious person in rough water. Waterproof clothing can trap air and

ial that owners, users and emiployers choose those PFDs that meet the correct standards for
ces in which they will be used. Manufacturers and those selling PFDs have to make clear

nose framing legiSlation regarding the use of these garments should consider carefully which cl

ces. Thesehigher risk circumstances should account for the highest probabilities of occurrencs
mmersion-and the expected consequences in such emergencies.

the
to
F to

ASS
risk
 Of
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Selection and application of personal flotation devices
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Thi
cor
1S(

2

The
refe
doq

1S(
req

1S

1S(
req

1S(
req

1S
1S(

1S
req

Scope

s part of 1ISO 12402 gives guidance for the selection and application pof/personal flotatid
hplying with the other relevant parts of ISO 12402 and immersion suits according to ISO
D 15027-3.

Normative references
e following referenced documents are indispensable forithe application of this document.
brences, only the edition cited applies. For undated*references, the latest edition of the

ument (including any amendments) applies.

D 12401, Small craft — Deck safety harness;and safety line for use on recreational craft
uirements and test methods

12402-1, Personal flotation devices —Part 1: Lifejackets for seagoing ships — Safety requiren

12402-2, Personal flotation devices
uirements?)

Part 2: Lifejackets, performance level 275

) 12402-3, Personal flotation devices
uirements?)

Part 3: Lifejackets, performance level 150

12402-4, Personal\lotation devices — Part 4: Lifejackets, performance level 100 — Safety requir
D 12402-5, Péersonal flotation devices — Part 5: Buoyancy aids (level 50) — Safety requirements

12402-6)Personal flotation devices — Part 6: Special purpose lifejackets and buoyancy aids
uirements and additional test methods")

n devices
5027-1 to

For dated
referenced

— Safety

ents

Safety

Safety

bments?)

~

— Safety

[{¢

12402-7, Personal flotation devices — Part 7: Materials and components — Safety requiremern

ts and test

me

thods")

ISO 12402-8, Personal flotation devices — Part 8: Accessories — Safety requirements and test methods

ISO 12401-9, Personal flotation devices — Part 9: Test methods’)

ISO 15027-1, Immersion suits — Part 1: Constant wear suits, requirements including safety

1)

To be published.
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ISO 15027-2, Immersion suits — Part 2: Abandonment suits, requirements including safety

ISO 15027-3, Immersion suits — Part 3: Test methods

International Convention for the Safety of Life at Sea (SOLAS), 1974, as amended, International Maritime

Organizati

on?)

3 Terms and definitions

For the pu

NOTE

rpases of this document _the terms and definitions given in ISO 15027-1 and the following apply

The terms and definitions from ISO 15027-1 are reproduced in Annex A for the convenience of-the u

Where termp are defined below and in ISO 15027-1, the definitions given below apply.

3.1

personal flotation device

PFD

garment ol device which, when correctly worn and used in water, will provide the user\with a specific amo
of buoyanqy which will increase the likelihood of survival

3.2

inherently|buoyant material
material winich is permanently less dense than water

3.3

automaticplly operating PFD
PFD in whjch buoyancy is provided by permanent means (inheréntly buoyant material) or by suitable me
(gas inflatipn) effected by a system which automatically activates upon immersion and which, except for

inspection

3.4

and rearming of inflatable types, when correctly-donned requires no further action by the user

automatichlly inflated PFD
PFD in which inflation is effected as a result of.immersion without the user carrying out any action at the t

of immers

3.5
manually

ion

inflated PFD

PFD in which inflation is effected as aresult of the user operating a mechanism

3.6
orally infl

ated PFD

PFD inflatgd by mouth te/produce buoyancy

3.7
PFD with
PFD for w

unt

hns
the

me

yrcondary donning

ich.additional donning or adjustment that is needed to place the PFD in its functioning position frlom

the positiom

NOTE

3.8
vest-type

W narmaallv vaaen
oo ety v Ot

Pouch-type devices are examples of the type of PFDs which usually require such additional positioning.

PFD

PFD covering the upper trunk of the user like a vest

2) IMO is an institution with domicile in London issuing regulations which are then published as laws by its Member State.
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3.9
yoke-type PFD
PFD worn around the neck and secured by a waist strap

3.10
emergency light
device which emits light so as to increase the chances of a user being located

3.11
multi-chamber buoyancy system
system tha divides the buoyvan

lifting loop
deyice which facilitates manual recovery of a person from water

3.1p
sprayhood

coVer brought or placed in front of the airways of a user in order to reduce or eliminate the splashi
from waves or the like onto the airways’ and thereby to promote the survival of the user in rd
conditions

3.16
prqtective cover
coyer that is normally in place over the functional elements of a PFD in order to protect them fro
dagnage, or snagging ob-external objects

NO[TE 1 The protective cover may be designed to provide additional properties i.e. to make the PFDs suit
whéen the subject is’exposed to additional hazards, e.g. significant abrasion, molten metal splash, flame and fir

NOJTE 2 . The'inflatable chamber of an inflatable PFD is an example of a functional element.

3.7

0:2006(E)

partments,
5 to aid the

to prevent
ed from the

er objects,
hus rescue

hg of water
ugh water

m physical

able for use

b
.

overpressure relief valve

valve which may be used in an inflatable system to avoid the likelihood of destruction caused by overpressure

3.18
whistle

device which, when blown by mouth, produces an audible sound which can aid in the location of the user

3.19
hybrid-type PFD
PFD of combined buoyancy types, i.e. inherent and inflatable

© I1SO 2006 — All rights reserved
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4 Classification, risks and recommended areas of application of PFDs

41 Gen

eral

ISO 12402-1 to 1ISO 12402-9 have been developed to set minimum safety requirements and test methods for
PFDs as well as to give support for design and application of PFDs for persons engaged in activities, whether
in relation to their work or leisure, in or near water.

Requirements for lifejackets on large, commercial seagoing ships are regulated by the International Maritime
Organization (IMO) under the International Convention for Safety of Life At Sea (SOLAS). IMO/SOLAS

requires sy
allow thos
designed
lifejackets

A system

numerous
the recomr
will be use
distinction

case of an
victim to K
Pictograms
in accorda
from drowr
always to h

PFDs can
entering th

Lifejackets
aids requir

ch ships to have primary lifesaving appliances — lifeboats and/or literafts — which are intende
e onboard to evacuate the ship dry. SOLAS lifejackets are therefore backup equipment
b be compatible with the primary lifesaving appliances. ISO 12402-1 is intended for evaluation
ivhich may comply with SOLAS regulations.

pf various classes and performance levels (see 4.3 and Figure 1) was established to serve

nended standard application, the conditions of location (offshore, near shore, ete.) in which the B
d and the type of clothing worn are the overriding criteria for the range of\PFDs. The fundame
between lifejackets and buoyancy aids divides the system into PFDs which’are more suitable in
unconscious victim and those which are more likely to be used but¢may require more effort by
eep the airway clear of the water. Figure 1 conveys this information in a plain text vers

hce with the relevant part of ISO 12402 shall be used to previde a reasonable assurance of saf
ing to a person who is immersed in water. None of the PEDs however guarantee rescue. They
e seen as means to reduce the risk of drowning.

be provided in a wide variety of materials or desigh.»Some of them may require preparation bef
e water, e.g. inflation of chamber by gas from a cylinder or blown in orally.

provide face-up in-water support to the user in most conditions appropriate to their level. Buoya
b the user to be conscious to orientate herself/himself with the face out of the water.

to
nd
of

the

heeds. The buoyancy of the device is the ruling factor to indicate performance level. With regard to

FD
htal
the
the
on.

visualizing this information are shown in Figure 2. PFDs manufactured, selected, and maintaiped

ety
are

pore

ncy
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NOJTE Clause 6 in ISO 12402-1 does net.specify a label layout.

Figure 1 — Label specification

275 1509 |

ISO 12402-2
PERSONAL FLOTATION DEVICE to (1)
ISO 12402-6
Application Perf:‘g\r/‘reljnce (2)
Offshore, extreme conditions, special protective " 275 3)
clothing, heavy equipment Eg
Offshore, foul weather clothing ,::"; 150 (4)
Sheltered waters, light clothing = 100 (5)
3
Swimmers only, sheltered waters, help at hand, S & 50 )
limited protection against drowning, not a lifejacket §‘ ©
0
all
Special purpose device performance | (7)
levels
Manufactured by: ... R e (8)
WARNING:
FLOTATION DEVICES.ONLY REDUCE (9)
THE RISK OF\DROWNING
THEY DO NOT .GUARANTEE RESCUE

Figure 2 — Pictograms
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4.2 Performance criteria

Among lifejackets and buoyancy aids there are a number of performance levels, types of buoyancy, activation
methods for inflatable devices, and auxiliary items (such as location aids), all of which will affect the user’s
probability of survival. Within the different types of buoyancy allowed, inflatable PFDs either provide full
buoyancy without any user intervention at the time of immersion (e.g. those inflated by a fully automatic
method) or require the user to initiate the inflation. In particular, all inflatable PFDs require the user to regularly
service them and require checks of the status indicators before each donning/use of the PFD. Hybrid PFDs
always provide some buoyancy but rely on these same methods to achieve full buoyancy. With inherently
buoyant PFDs, the user only needs to put the PFD on to achieve the performance required.

PFDs that|do not require intervention are suited to activities where persons are likely to enter the weLter
unexpectedlly; whereas PFDs requiring intervention (e.g. manually inflated PFDs) are only suitable fer-usg if
the user bglieves there will be sufficient time to produce full buoyancy, or help is close at hand. In every
circumstance, the user shall ensure that the operation of the PFD is suited to the specific application. The
conformity|of a PFD to the relevant part of ISO 12402 does not imply that it is suitable for all eircumstandes.
The relative amount of required inspection and maintenance is another factor of paramountimportance in the

The primary function of a PFD according to the relevant parts of ISO 12402 (is)to support the usef in
reasonablg safety in water, enabling his efforts to be expended in recovery rather than in remaining aflpat.
Alternative| attributes make some PFDs better suited to certain circumstances than others or make them
easier to use and care for than others. Important alternatives allowed by the relevant parts of ISO 12402 fre

a) to proyide higher levels of support (level 100, 150, or 275) that generally float the user with greater water
clearapce, enabling his efforts to be expended in rescue ratherthan avoiding waves, or to provide lighter
or lesg bulky PFDs (levels 50 and 100);

b) to prqvide the kinds of flotation media (inherently,"buoyant foam, hybrid, and inflatable) that |will
acconjmodate the sometimes conflicting needs of\reliability and durability, in-water performance, and
continpious use;

c) to proyide automatically operating (inherently buoyant or automatically inflated) PFDs that float users
withoyt any intervention on their part, except in initially donning the PFD (and regular inspection Ind
rearming of inflatable types), or to provide user control of the inflatable PFD’s buoyancy with manual and
oral operation;

d) to proyide devices that are(easy to use on a continuous basis while on or near water, thus ensufing
flotatign in the event of sudden immersion, as opposed to having to find and don the PFD when fthe
unexpgcted happens;

e) to enaple the userio.propel himself in the water without it being a significant encumbrance;

f) to assjst in detection and rescue of the user through the use of location aids and/or buddy lines, liffing

restrictive as needed for thelr intended use. They will need to be secure when worn and to provide positive
support in the water, allowing the user to swim or actively assist himself or others. The PFD selected shall
ensure that the user is supported with his mouth and nose clear of the water under the expected conditions of
use and user’s ability to assist.

Under certain conditions (such as rough water and waves), the use of watertight and multilayer clothing, which
provide intentionally or otherwise additional buoyancy, or the use of equipment with additional weight (such as
tool belts) will likely alter this performance. Users, owners and employers shall ensure that this is taken into
account when selecting a PFD. Similarly, certain PFDs may not perform as well in extreme climate conditions,
although fully approved under the relevant part of ISO 12402. PFDs may also be affected by other conditions
of use, such as chemical exposure and welding, and may require additional protection to meet the specific

6 © I1SO 2006 — All rights reserved
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requirements of use. If the user intends taking a PFD into such conditions, he shall satisfy himself that it will

not

be adversely affected.

A PFD can also be an integral part of a safety harness designed to conform to ISO 12401 or of a garment with
other uses, e.g. to provide thermal protection during immersion, in which case the complete assembly as used
shall conform to the relevant part of ISO 12402.

In compiling the attributes required of a PFD, consideration shall also be given to the potential length of
service that the user might expect. Whilst a PFD which conforms to the specification needs to be of
substantial construction and material, its potential length of service often depends on the conditions of use

an
pe
nofj
deg
can

4.3

It i
1SC
cle
usq

Si
alld
sha
cof
likg

ISC
prg

a)

b)

iormance tests included are believed to assess relevant aspects of performance in real-life(ug

peq}ormance level and/or intended application is most appropriate for the foreseeable conditio]

accurately simulate all conditions of use. For example, the fact that a device passes the self>rig
cribed herein does not guarantee that it will self-right an unconscious user using waterproof c
it be expected to completely protect the airway of an unconscious person in rough water:

Performance levels

5 essential that owners, users and employers select those PFDs that-conform to the relev
12402 for the circumstances in which they will be used. Manufacturers-and those selling PFDs
ar to prospective purchasers the product properties and alternative.choices, and the limitations

, prior to the purchase.
ilarly, those framing legislation regarding the use of these RBEDs shall consider carefully whic

wing for the wide variety of use and for the higher risk . gircumstances. These higher risk cirg
Il account for the highest probabilities of occurrence of accidental immersion and the
sequences in such emergencies. Apart from the sea conditions and distance to shore, the type

D 12402 specifies different performance levels and design features to satisfy the need of differe
perly maintained and used, once deployed;-the classes and performance levels are as follows.

Lifejackets for seagoing ships in aceordance with ISO 12402-1 are intended primarily for use o
ships under IMO rules.

Lifejackets, performance (evel 275, in accordance with ISO 12402-2 are intended primarily f
use and by people who.are using items of significant weight and thus require additional buoy:
are also of value to.those who are using clothing which traps air and which will adversely affg
righting capacity of‘the lifejacket. They are designed to ensure that the user is floating with his
nose clear of theZsurface at an angle and with sufficient freeboard to limit mouth immersions in

Lifejacketsperformance level 150, in accordance with ISO 12402-3 are intended for general of
rough weather use where a high standard of performance is required. As tested, they W

uncenscious person in swimming attire into a safe position. Additionally they should main
clothed person in a safe position with no subsequent action by the user.

whilst the
e, they do
hting tests
othing, nor

Ant part of
shall make
to normal

h PFD and
ns of use,
umstances

expected
of clothing

ly to be worn shall be considered because clothing will probably impair the performance of the lifiejacket.

nt users. If

n seagoing

br offshore
ancy. They
ct the self-
mouth and
waves.

fshore and
ill turn an
ain a fully

Lifejackets, performance level 100, in accordance with ISO 12402-4 are intended for those who may have
to wait for rescue, but are likely to do so in sheltered and calm water. Whilst these lifejackets may be less
bulky than other types of lifejacket, they should not be used in rough conditions or when there is wave

splash.

Buoyancy aids (level 50) in accordance with ISO 12402-5 are intended for use by those who are
competent swimmers and who are near to bank or shore, or who have help and a means of rescue close

at hand. These devices have minimal bulk and cost, but they are of limited use in disturbed
cannot be expected to keep the user safe for a long period of time. They do not have sufficien

water and
t buoyancy

to protect people who are unable to help themselves. They require active participation by the user.
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f)  PFDs (both lifejackets and buoyancy aids) may also be approved in accordance with ISO 12402-6, which
recognizes that 1SO 12402-1 to ISO 12402-5 are required to be general in their nature and real-world
needs may conflict. ISO 12402-6 provides general requirements for the approval of special purpose

device

s such as those for use in white water.

4.4 Selection and use

These different devices conform to different levels of buoyancy, performance and use. By allowing
intermediate steps within the range of performance level, they create the opportunity to design and
manufacture PFDs which meet the diverse needs of everyone working or participating in leisure activities on

water. For

Before pur
be expose

capsizing and the like. Certain users, e.g. dinghy sailors, may be better served by devices of less-than 10

buoyancy,

In principle
determine
sought by

Having me
design and
whether th
additional i

Performan

controllabl¢ standard conditions. The unforeseeable circumstances of an emergency are neither known

can they b

gagomy stips;, MO Tutesappty:

chasing a lifejacket or buoyancy aid, the user shall evaluate the risks to which he or she,is likel
d. Certain activities present a somewhat higher risk of sudden immersion due to falls:overbod

if help is close at hand.

, hational bodies, in particular those responsible for making recommendations, should be lef]
what is appropriate for the activities under their jurisdiction. The advice of such bodies should
jroups, clubs or authorities in order to select a suitable device.

de a decision about the appropriate class, detailed information with regard to operational siz

is device shall be usable over foul weather clothing. Manufacturers are encouraged to proy
hformation for selection of PFDs, as shown in Figure 3.

b simulated in laboratories.

to
rd,
D N

to
be

es,

buoyancy has to be considered. When selecting a lifejacket, it\has to be taken into consideration

ide

ce tests shall be undertaken under conditions whichcean be replicated, i.e. under calculable and

nor
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5 Essential items to be observed by legislative authorities, manufacturers, retailers
and users

5.1 Personal flotation devices (PFDs)

5.1.1 General

The performance of a PFD may be altered when it is worn in addition to or in combination with other personal
protective equipment (PPE). For example the interaction between protective clothing, in particular immersion
suits, and is diffi i ' i i
isolation is| always likely to be a problem when integrated assemblies are used. The ideal situation is_ on
which it is possible to identify the buoyancy of an integrated assembly intended for an individual in aspecified
water envifonment.

Certain ocgupational uses, such as welding, need special attention to avoid damaging the RFED: There is| no
protective yalue in a PFD if it has become damaged in normal use so that it no longer funcCtions as intended.
The use of protective covers and multi-chamber buoyancy devices are ways to protectthe PFD. A user ¢an
come into pontact with some corrosive or noxious chemicals and it may be that they ‘require elaborate PPE.
No two applications are precisely the same; but the additional items detailed in ISO 12402 are designed to
cover most common hazards. PPE manufacturers have to be advised by the purchaser of special industrial
circumstances when specifying equipment for such applications.

Another fundamental decision which influences all requirements for PFDs)is whether or not the item will{be
worn all the time that immersion is a possibility. The aim is to ensure¢that no one enters the water without
having dorjned a PFD. Once more, however, some element of compromise may be necessary. If a devicg is
to be worn|for prolonged periods, then it should not hinder the mability of the user and it shall not endanger|his
safety in olher respects. Persons working in confined spaces, orWhere there is rigging or other material which
could entrgap them, should also have provisions for reducing“snagging hazards and provide easy remoyal,
such as a pover specified as an additional item and quicksrelease closure. They may also not be able to yse
inherently puoyant devices and inflatable PFDs may bé ‘required. Consideration should be given first to the
use of a sdfety harness or other technical means to minimize the risk of an accidental immersion.

PFDs shall be simple to don and to doff. Altheugh the relevant standards include timed tests for donning, it
may be nefessary in certain circumstances to_¢onsider additional requirements beyond those required by [the
standards;| for example, the requirement.to: ensure rapid and reliable donning in complete darkness of in
confined spaces or when using gloves-ermittens. Donning is also affected by the compatibility of the PFD with
other equipment.

The physiqal circumstances of ihtended use are also of importance in determining the specification required of
a PFD. If inflatable PFDs are_stored or worn in temperatures below 0 °C, CO,, the traditional inflation gas, will
dversely affected and result in only partial inflation. Other components such as nylon poppers may
become rigid and difficult to open. ISO 12402 is intended to provide a reasonable performance for all PFD$ in
climates from the tropi¢s to cold temperate but do not require all devices to meet extreme climatic conditigns.
Temperatures have.a considerable influence on the performance of the inflation mechanism. They can |not
only slow flown\€O, inflation, but also increase activation times of the firing heads. It is very important to
specify thel lowest performance temperature for firing tests, if the PFD is to be exposed to temperatures miich
below 0 °O—Anetherfeature-of-the-environmentof-highertatitudesin—winteri hort-daytength—Al-these-who
are at all likely to use their PFDs during the hours of darkness should also use emergency lights that comply
with the additional items specified in ISO 12402-8.

5.1.2 Risk assessment

Occupational health and safety guidelines or requirements such as the EU Directive for Occupational Health
and Safety (89/391 EEC) and the EU Directive 89/656/EEC on the minimum health and safety requirements
for the use by workers of personal protective directive equipment at the workplace may recommend or require
a risk analysis that evaluates all surrounding conditions and influences. The outcome has to be a system of
management activities and at least a proposal for the choice of adequate PPE.
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It is a popular belief that most immersion deaths result from hypothermia and exhaustion after some time in
water, but in fact recent research has shown that it is often the first seconds or minutes that are most critical
because of shock or cold shock responses of the body. Not only is it essential that the PFD be worn, but also
in order for the PFD to be effective, it should be fully functional rapidly after entry into the water.

For ‘inflatables’, therefore, the most obvious feature which needs careful consideration is the mode of inflation,
as it is this that determines how rapidly and effectively the lifejacket can perform. In foreseeable conditions of
use in which the user can enter cold water suddenly, or in a disabled or unconscious condition, the PFD
should be of an automatically operating type. Thus once it has been properly armed, inspected and donned, it
requires no further action by the user.

NO[TE Freezing weather and near freezing water will delay inflation of the PFD.

On
o)

fe position
ability:

ce it has brought the user to the surface, an effective PFD then has to maintain the usefin-a sa
that he or she can continue to breathe. The water has two main ways in which to counteract that

by waves, water-splash and spray entering the airways, and
by waves inverting the user.
In the first

The¢ wave height above which a spray hood becomes necessary varies according to many factors

ins
eve

Th
wit

ance, higher wind speeds and steeper waves increase the likelihood\of water entering the airwg
n waves of only 30 cm height may constantly threaten the unpratected airway.

e design of the PFD and the orientation of the user with respect to waves are also very import
n a widely split front or keyholes through which the head is inserted may funnel water onto the

rig
ve

mattter how high the freeboard between mouth and“waves, if the conditions are right the fad
continually splashed. This results in inhalation _of water and drowning if the victim is uncons
breathing is rapid and uncontrollable — as occurs’on first being immersed in water below about 20

go

Th
for
suf
life

performs well in this test, it {s generally good in its overall performance in water in the sense of h

sta
wh
usi

5.1

Th
ma

t circumstances. However, it is generally accepted that conditions in which a spray hood is re
seldom encountered in inland waters; although, such conditions are relatively common in tf

d immersion protective garments. This process has the additional effect of accelerating body co

p self-righting ability of PFDs is of importance if an unconscious or disabled person is capsized. ]
self-righting is to try to provide for-this event. An unconscious person with the buoyancy of a
face inverted following initial eatry into the water if air has been trapped in their everyday clothin
ackets are tested without such clothing, experience has shown that if an otherwise well-des

bility. The tests shall be,undertaken on subjects using swimming costumes in order to ensure

ch can be replicatedyalthough it is recognized that self-righting is usually a much greater pro
hg clothing.
13 Interaction of devices

e development of modern clothing systems for foul weather gear also creates the risk of trapping

ys, so that

ant. A PFD
face in the
quired are
e sea. No
e may be
cious, or if
°C without
bling.

'he reason
PFD could
j. Although
gned PFD
hving good
conditions
blem when

) air, which

y preduce an undesirable buoyancy distribution. This shall be taken into consideration by selec

in

ting a PFD

combination with this gear. In particular, application of lifejackets to infants and children negds careful

consideration. Counter buoyancy arising from napkins has led to accidents. The anthropometric differences in
the proportions of body configuration and centre of gravity shall be adopted by design. Furthermore, the user
shall be aware of the risk of hypothermia, the principles of temperature loss, the reaction of his body to
temperature loss such as uncontrolled cold shivering, disorientation, local confusion and amnesia. See
also 5.3.

5.2 Accessories

5.2.1 Performance, safety and quality of accessories shall comply with ISO 12402-8, which specifies a
construction kit from which optional items can be chosen to meet special applications and or risks.
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5.2.2 Emergency lights are an important location aid during the hours of darkness, when they are much
more effective than retro-reflective tape alone. Lights not necessarily conforming to ISO 12402-8 are also
useful aids, particularly when legislation does not demand the fitting of a conforming light.

5.2.3 Whistles are a useful location aid at all times.

5.2.4 Multi-chamber buoyancy systems can allow the lifejacket to perform even when one chamber is
damaged, and may thus be of value in some occupational uses. Multi-chamber construction adds
considerably to the cost and complexity of a lifejacket. Nevertheless, for special application or in extreme
conditions combined with the risk of wear and tear, such as offshore work, coastal fishing or pilot transfer, the
responsible_autharities should consider making the use of such jackets mandatory Alternatively inherent
buoyancy is unlikely to be damaged. It may be bulky to be worn with comfort, but will provide the needed/gvel
of buoyanqy and performance.

5.2.5 Buddy-lines are of value if a number of survivors are likely to be in the water together but unlikely to
be able to gnter a life raft. Buddy-lines can however pose snag and trip hazards.

5.2.6 Spray hoods are of important value in protecting the airways, in rough water witmspray, but add to [the
cost and cpmplexity of the lifejacket. They should not trap water or restrict the vision exeessively, and shall be
easy to doh and doff. Spray hoods complying with ISO 12402-8 are tested to ensuré that there is no excesgive
CO,, build bip within the hood.

5.2.7 Protective covers are suitable for preventing damage to less robust lifejacket components, such| as
inflatable ¢hambers and gas inflation heads. They reduce snagging{hazards, but add to the cost and
complexity| of lifejackets. Protective covers should be used in additionvagainst risks such as chemical flu|ds,
heat impagt, molten metal splash due to welding, or the risks of fire fighting. Protective covers can be used to
provide taijor-made solutions for special applications. However, the correct functioning of the PFDs used in
hazardous| working environments shall not in any way be comipromised by the use of such a cover. The
materials dut of which protective covers are made may make them less popular with certain potential users

5.2.8 Sdfety harnesses and lines conforming to ISO 42401 are useful tools to reduce the risk of immersion.
If they are fo be used, they shall not compromise the performance of the lifejacket or hinder survival.

5.3 Immersion suits
Immersion|suits are intended to protect against cold shock, swimming failure and hypothermia.

Immersion|of a person in water, aecidentally or otherwise, carries the risk of harmful physiological effgcts
which include cold shock, gasp ‘reflex, hypothermia, unconsciousness and cardiac arrest, in addition to fthe
obvious drpwning hazard. Immersion suits, as defined in ISO 15027-1 and ISO 15027-2, are intended to| be
worn by persons in circumstances where there is exposure to a risk of accidental immersion in water.
Immersion|suits are intended to provide thermal protection which will reduce or delay the harmful physiologjcal
effects and therefore &xtend the survival time of the user, thus providing emergency services with a greater
opportunity to effect\a rescue.

Unless the immersion suit has been additionally tested and certified as a lifejacket, protection against
drowning may not be present and a suitable lifejacket will be required to be used in conjunction with fthe
immersion suit. However, it should be noted that the air trapped in a suit will affect the performance of any
lifejacket worn with the suit. Care should therefore be taken to ensure that the lifejacket and suit combination
is compatible and that the lifejacket will turn the user to the face-up position.

ISO 15027-1 and ISO 15027-2 specify general requirements for immersion suits. They do not specify any
particular type or design of immersion suit for any specific application.

There are extremely diverse considerations which can effect the selection of an immersion suit depending
upon the application. 1SO 15027-1 and 1SO 15027-2 differentiate suits only in terms of whether they are
intended for constant use (using the suit during normal activities under occupational or leisure applications) or
abandonment (suitable for emergency donning when being forced to abandon, for example, a boat, ship or
offshore installation), and in terms of the degree of thermal protection provided.
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6 Guidance for drowning risk management

6.1 General

This guidance aims to assist decision makers to take the best risk reducing actions available on exposure to
drowning risk, and consequences of unwanted water entry. In addition, it aims to optimize the use of PPE and

PFD as risk-managing measures.

6.2 Description of operation and environment

6.211 Define actual operation/activity and state objective for organization and individual, respon
liahility for individual and for organization. Show the operative and strategic decision-making proces|

6.212 Define the area of operation geographically. Describe the prevailing weather‘condition
redard to wind, waves, water and air temperature. Identify search-and-rescue- (SAR) reso
anficipated exposure time before rescue. List all other rescue resources available and €stimate a cq
exposure time.

6.23 Define level of relevant training, fithess and age of exposed personngl. Define criteria for
actjvity.

6.3 Identification of risk areas and establishment of safety levels

6.31 Define areas and actions that induce risk of uncontrolled water entry.

6.3l2 Define all potential water entry situations withcregard to worst intended environmental
conservative SAR time and post-rescue services.

6.3l3 Define target number of exposures, expasure times, and acceptable loss.
6.4 Guidance on identification of risk:-managing measures

6.41 General

Rigk management philosophy rests on three principles: reduction of frequency, reduction of consed
sygqtematic monitoring of efféctiveness.

—| Identify available mheasures to prevent identified risk for uncontrolled water entry.
— | Identify available measures to reduce identified consequences of uncontrolled water entry.

— | Describe applied system for management and control of safety level.

sibility and
5.

5 with due
urces and
nservative

abortion of

exposure,

uence and

6.4t2 Frequency reducing measures

6.4.2.1 Safety awareness and risk knowledge.
6.4.2.2 Abortion of activities under certain conditions.
6.4.2.3 Physical barriers.

6.4.2.4 Securing personnel with lines and harnesses.

6.4.2.5 Safe job analysis.
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6.4.3 Consequence reducing measures
6.4.3.1 Emergency training.
6.4.3.2 Drowning protection.

6.4.3.3 Cold shock protection.

6.4.3.4 Swimming failure protection.

6.4.3.5 Hypothermiaprotection-

6.4.3.6 Impact protection.

6.4.3.7 Minimizing exposure and rescue time.

6.4.3.8 Rescue efficiency.

6.4.3.9 Post-rescue services.

6.4.4 Safety level management system
6.4.4.1 Reporting system.

6.4.4.2 Data processing.

6.44.3 Credibility.

6.4.4.4 Authority.
6.5 Guidance on selection of risk managingimeasures

6.5.1 General

After relevant frequency reducing measures have been applied to the process the remaining exposure fisk

should be flescribed and quantified. Relevant consequence reducing measures should then be optimized.

6.5.2 Training

Level of sdfety training and~procedures for drills should be described for all individuals involved with drownling
risk. Relevant training should include knowledge of human reaction to immersion in water, especially dold
water, as well as procedures for survival and rescue. Training should be regarded as a process of increaging
awarenesg and motivation.

6.5.3 Personal protective equipment

Selection of personal protective equipment such as PFDs or immersion suits.

6.5.4 Rescue services

SAR services and post-rescue services should be described. Time to rescue should be established. The
remaining drowning risk should be quantified and compared to the safety level decided on.
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