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Preface

This is the First Edition of the ANSI/CAN/UL 15027-3, Standard for Immersion suits — Part 3: Test
methods, which is a National Adoption of the second edition of ISO 15027-3: 2012-11-01.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.

This ANS
approved

Developmént Organization. In the event that no revisions are issued for a period of four yed

date of puk

In Canada
and Englis
markings 3

Comments
Proposals

Developmgnt System (CSDS) at http://csds.ul.com.

UL's Stang
should be
those Stan|

To purchas

CAN/UL 15027-3 Standard is under continuous maintenance, whereby each
n compliance with the requirements of ANSI and SCC for accreditation. of a

lication, action to revise, reaffirm, or withdraw the standard shall be initiated:
there are two official languages, English and French. All safety ‘warnings must b

h. Attention is drawn to the possibility that some Canadian authorities may requir
nd/or installation instructions to be in both official languages.

should be submitted via a Proposal Request ih JUL's On-Line Collaborative

ards for Safety are copyrighted by UL. Neither a printed nor electronic copy of
altered in any way. All of UL's Standards and all copyrights, ownerships, and right
dards shall remain the sole and exclusive property of UL.

e UL Standards, visit the UL Standards Sales Site at

revision is
Standards
rs from the

B in French
b additional

or proposals for revisions on any part of the Standafd may be submitted to UL at any time.

Standards

a Standard
S regarding

http://www|shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.
This Editioh of the Standard has been formally approved by the UL Standards Technical Pangl (STP) on
Personal Hlotation Devices, STR 1123.
This list represents the STP)1123 membership when the final text in this standard was balloted. Since that
time, changes in the membership may have occurred.
STP 1123 MEMBERSHIP
Name Representing Interest Category Region
Susan Balistreri Balistreri Consulting Producer USA
David Broadbent American Boat & Yacht Testing and Standards USA
Council
Dennis Campbell IMANNA Laboratory, Inc. Testing and Standards USA
Shelly Dalke Canadian Red Cross Consumer Ontario, Canada
Swimming & Water Safety
Thomas Dardis USCG — Boating Safety Government USA
Division
Jack Davis Takashina Life Preservers Producer Japan
Company, Ltd.

STP 1123 MEMBERSHIP Continued on Next Page
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STP 1123 MEMBERSHIP Continued

Name Representing Interest Category Region

Zeland D. DelLoach Deloach Marine Services, Commercial/Industrial User USA
LLC

Brenda Espelien PFD Consultants, Inc. General USA
Troy Faletra Customs Captains Producer USA
Ryan Ford Fish Safe BC Consumer British Columbia, Canada
Sam Fowlkes American Canoe Association General USA
Stewart Frank Fisheries Association of Nova General Nova Scotia, Canada
John Gullick Canadian Power Squadrons Consumer Ontario,"\Cgnada
Robin Holconb Sport Dimension Producer USA
Betty Holthodyiser self Consumer USA
Peter Hopkirls Marine and Safety Tasmania General Australfa
Robert Hurlbut Georgian Bay Association Consumer Ontario, Cgnada
Chris James UL LLC Testing and Standards USA

Ross Johnstpn Industry Consultant Life Producer Ontario, Cgdnada
Jackets & Survival Gear

Leon Larson USA Water Ski General USA

Bob Markle Markle Marine Safety General USA
Services

Jennifer Matfhews

Canadian Association of
Petroleum Producers

Commercial/Industrial User

Nova Scotia, [Canada

Larry Meddofk Water Sports Industry General USA
Association

Louis Novak USCG - Boating Safety Government USA
Division

Samuel Parker Salus Marine Wear: Producer Ontario, Cgdnada

Nigel Parkes Survitec Group Producer United Kingdom

Ernie Parolin Canadian(Armed Forces Government Ontario, Cgnada

Joachim Pektzilikoglou CNSQPB Government Nova Scotia, [Canada

Guy Perrin SaikCanada Consumer Ontario, Cgnada

Robin Pope self Consumer USA

Paul Potter The Cord Group Limited General Nova Scotia, [Canada

Todd Powis Better Boating Safe Boat General Ontario, Cdnada
Training

Fred Ray self General USA

Robert Rippy The Coleman company, Inc. Producer USA

Tim Rogers Charlotte Fire Department Commercial/ Industrial User USA

Steve Rogier Halkey-Roberts Corporation Producer USA

Larry Spears Transport Canada Marine Government Ontario, Canada
Safety

Roxanne Standefer self General Quebec, Canada

Lee Stanford Leland Limited, Inc. Producer USA

Tony Stimatz self Consumer USA

Dana Sweeney

Falck Safety Services Canada

Testing and Standards

Nova Scotia, Canada

Wendell Uglene

Mustang Survival

Producer

British Columbia, Canada

STP 1123 MEMBERSHIP Continued on Next Page
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STP 1123 MEMBERSHIP Continued

Name Representing Interest Category Region
Allen Van Camp Sagittarius Sporting Goods, Producer USA
Inc.
Matthew Vartola Bestway USA Producer USA
Mike Vollmer Michael Vollmer Yacht General Ontario, Canada
Design, Inc.
Wayne Walters Kent Sporting Goods, Inc. Producer USA
Samuel Wehr self Consumer USA
Kent Woottgr CeanadianTire-Company Stpply-Cheain Ontarte-Sanada
Jacqi Yurkoyich USCG - Lifesaving & Fire Government USA
Safety Division
John Zimmgrman Ocean Rodeo Producer British Columbfa, Canada
Chris Brookg self Non-Voting Ontario, Canada
Astrid Lozarjo Public Works & Government Non-Voting Quebec, Canada
Services Canada Standards
Division
Joe Musso { Chair STP 1123 Underwriters Laboratories, Non-Voting USA
Inc.
David Toshgck Underwriters Laboratories of Non#Voting Ontario, Cpnada
Canada, Inc.
Nicolette Weeks — Project Underwriters Laboratories, Non-Voting USA

Manager

Inc.

LABELING TASK GROUP

Member

Representing

Rob Rippy ([Fhair)

The"€oleman Company, Inc

Roxanne Standefer

Self

Stephanie Groleau

USCG - Lifesaving & Fire Safety Division

Jacqueline Yurklovich

USCG - Lifesaving & Fire Safety Division

Mike Vollmer

Michael Vollmer Yacht Design, Inc.

Samuel Welr

Self

Wendell Uglene

Mustang Survival

Jack Davis

Takashina Life Preservers Company, Ltd.

Larry Spearg

Transport Canada Marine Safety

Susan Balisjreri

Balistreri Consulting

Dennis Campbell

IMANNA Laboratory, Inc.

Chris James ULLLC
Wayne Walters Kent Sporting Goods, Inc.
Joe Musso Underwriters Laboratories, Inc.

Nicolette Weeks

Underwriters Laboratories, Inc.
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Member Representing
Paul Potter (Chair) The Cord Group Limited
Rob Rippy The Coleman Company, Inc.
Roxanne Standefer Self
Stephanie Groleau USCG - Lifesaving & Fire Safety Division
Jacqueline Yurkovich USCG - Lifesaving & Fire Safety Division
Mike Vollmer Michael Vollmer Yacht Design, Inc.
Samuel We Self
Wendell Uglgne Mustang Survival
Tony StimatZ Self
Jack Davis Takashina Life Preservers Company, Ltd.
Larry Spearg Transport Canada Marine Safety
Susan Balistferi Balistreri Consulting
Dennis Campbell IMANNA Laboratory, Inc.
Chris James ULLLC
Wayne Waltgrs Kent Sporting Goods, Inc.
Paul Houghtpn ISPL
Robin Holcomb Sport Dimension
Doug Thomdgs DSS Group
Steve Wagngr Salus Marine Wear
Ernie Parolin Canadian Armed€arces
Jerry Dzugat AMSEA
Todd Powis Better Boating Safe Boat Training
Nigel Parkes| Survitec’Group
Allen Van Camp Sagittarius Sporting Goods, Inc.
Z. Dave Delpach DelLoach Marine Services, LLC
Peter Hopkirls Marine and Safety Tasmania
Kent Wootto Canadian Tire Company
Joe Musso Underwriters Laboratories, Inc.
Nicolette Wegks Underwriters Laboratories, Inc.
InternationTI Classification for Standards (ICS): 13.220; 27.100; 29.220

For further information on UL standards, please contact:

Underwriters Laboratories Inc.
171 Nepean Street, Suite 400
Ottawa, Ontario K2P 0B4
Phone: 1-613.755.2729

E-mail: ULCStandards@ul.com
Web site: ul.org

This Standard is intended to be used for conformity assessment.

The intended primary application of this standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.
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CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE
Copyright Notice

The text, figures, and tables of ISO Publication, ISO 15027-3, First edition of ISO 15027-3: 2006-09-01,
are used in this Standard with the consent of the ISO and the American National Institute (ANSI). The ISO
copyrighted material has been reproduced with permission from ANSI. The ISO Foreward and Introduction
are not a part of the requirements of this Standard but are included for information purposes only. Copies
of ISO Publication 15027-3 may be purchased from:

ISO copyright office

Case post:ﬁle 56 + CH-1211 Geneva 20
Tel. + 4122749 01 11

Fax + 41 2P 749 09 47

E-mail coplyright@iso.org

Web www.|so.org

Reasons flor Differences from ISO

National Djfferences from the ISO standard are being added in order‘to address regulatory| and safety
situations present in the US and Canada.
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NATIONAL DIFFERENCES

There are six types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences. The National Differences in this standard were developed via a binational effort by the
Canada / US 15027 Task Group.

DR - These are National Differences based on the national regulatory requirements.

D1 - These are National Differences which are based on basic safety principles and requirements,
elimination of which would compromise safety for consumers and users of products.

D2 - These are National Differences from ISO requirements based on existing safety pract
requirements reflect national safety practices, where empirical substantiation (for the IEC
requirement) is not available or the text has not been included in the IEC standard.

DC — Thes
particular g

DE - Thes
editorial cd
paragraph

DT — Thes

agreed internationally by ISO TC188/SC1 for the next edition of the standard and therefore a

outcomes
changes in

e are National Differences based on the component standards and Wwill not be de
omponent standard is harmonized with the ISO component standard.

e are National Differences based on editorial comments or.corrections. Some ¢
mments or corrections include replacing "lifejacket" with¢"PFD" or vice versa anc
references.

e are National Differences that are the result of pending changes that have beer

bf the second edition of ISO 15027. These changes include both clarifications and
requirements and that will be reviewed whenrthe next edition of ISO 15027 is publis

ces. These
or national

eted until a

xamples of
| correcting

tentatively
e expected
substantive
hed.

Each natiopal difference contains a description of'what the national difference entails. Typically one of the
following wWords is used to explain how the text.6f the national difference is to be applied to the base ISO
text:

Ad
figu

Mo
ado
sub

Deletion / Delete — A deletion entails complete deletion of an entire numbered clause,

tab

ition / Add — An addition.entails adding a complete new numbered clause, subcl
re, or annex. Addition ishotmeant to include adding select words to the base ISO te]

ification / Modify-= A modification is an altering of the existing base 1SO text s

ition, replacement)or deletion of certain words or the replacement of an en
clause, table, figure, or annex of the base I1SO text.

e, figure, or annex without any replacement text.

buse, table,
Xt.

uch as the
ire clause,

subclause,
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Foreword (ISO)

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-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

InternationalStandards are drafted in accordance with the rules gi\/pn in the ISQ/IEC Directives, Part 2.

The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
Internationpl Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention i$ drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15027-3 was prepared by the European Committee for Standardization (CEN) Technical| Committee
CEN/TC 182, Protective clothing including hand and arm protection-and lifejackets, in collabpration with
Technical [Committee ISO/TC 188, Small craft, Subcommitt€e)'SC 1, Personal safety equipment, in
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreg¢ment).

This secorld edition cancels and replaces the first edition (ISO 15027-3:2002), which has beer] technically
revised. The main technical changes are:

a) dlarification that test subjects are human test subjects;

b) 4ddition of two sites for skin temperature measurement;

c) revision of field of vision test;

d) merger of 3.10 and 3.1 into one clause and renumbering of consecutive clauses;
e) mean body temperature deleted;

f) clarification‘that underclothing shall be specified by the manufacturer

g) revision-of requirements regarding the testing of a Class D suit.

ISO 15027 Hy £ 4l £=o11 H oy ol 4l L 4:4l L H H
CUTISISLS UT LT TUNTUWITTY patto, UTTutTh Ui yoiricTalr Uac nmrirrrieT SIvunT Sults.

— Part 1: Constant wear suits, requirements including safety
— Part 2: Abandonment suits, requirements including safety

— Part 3: Test methods
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1 Scope

This part of ISO 15027 specifies the test methods for constant wear suits, including helicopter transit suits,
and abandonment suits.

1DV DR Modification of 1st paragraph of Clause 1 by replacing it with the following:

This part of ISO 15027 specifies the test methods for constant wear and abandonment suit
systems.

Requiremgnts for constant wear suits are given in ISO 15027-1:2012 and requirements for\alfandonment
suits are given in ISO 15027-2:2012.

2 Normative references

The followjng referenced documents are indispensable for the application ‘ofythis document| For dated
references| only the edition cited applies. For undated references, the latest edition of the|referenced
document {including any amendments) applies.

EN 590, Aditomotive fuels — Diesel — Requirements and test methods
ISO 811, Textile fabrics — Determination of resistance to water penetration — Hydrostatic pressure test
ISO 12402 (all parts), Personal flotation devices

ISO 1393%-2, Textiles — Seam tensile properties of fabrics and made-up textile articled — Part 2:
Determination of maximum force to seam ruptire using the grab method

ISO 15027}1:2012, Immersion suits — Part 1: Constant wear suits, requirements including safety
ISO 15027}2:2012, Immersion suits= Part 2: Abandonment suits, requirements including safet)
20V D2 Modification'of Clause 2 by adding the following:

ANSI/UL 1191,,Components for Personal Flotation Devices

ISP 15831:2004, Clothing — Physiological effects — Measurement of thermal insulation by
mfans of a thermal manikin

3 Testing of the device
3.1 General

Requirements, for which no special test methods are given in this part of ISO 15027, shall be tested in one
of the following ways:

a) by tests referred to in ISO 15027-1 and ISO 15027-2; or
b) by measurement; or

¢) by visual assessment; or
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d) by functional test.

Prior to testing, materials and components shall be conditioned for (24 + 0,1) h under standard
atmosphere. The temperature cycling test and the rotating shock bin test shall be carried out as pre-
conditioning before any other tests are carried out.

3.2 Samp

ling

Where materials and components are common to a range of suits, it is permitted to test just one sample of
each material or component, unless specified otherwise by the relevant test procedure.

3.3 Humg
3.3.1

All human
instructed @
prove their

NOTE Attentig
2000.

3.3

All
inf
NOT
ame
3.3.2 Nun
Where test:
each weari
and masse

Instruction and selection

n test subjects

est subjects shall be familiar with the use of the suit under test. They,shall be inf
n the potential hazards of the tests. The human test subjects shallhave a medical g
medical fitness for completing the test. See also 3.8.

n is drawn to the principles of the Declaration of Helsinki (World Medical ‘Association, 1964) as amended

1DV D2 Modification of Clause 3.3.1 by replacing with the following:

human test subjects shall be familiar with the use of the suit under test. The
brmed and instructed on the potential hazards of the tests.

[E Attention is drawn to the principles of(the Declaration of Helsinki (World Medical Associati

nded at Edinburgh 2000.

nber and sizes of human test subjects

5 call for the use ofshuman test subjects, unless otherwise specified, six people sha
Ng a suit of a size.category suitable for their build. Their body sizes shall be within
5 shown in Table.

Table 1
Human test subject sizes

brmed and
heck-up to

at Edinburgh

y shall be

on, 1964) as

Il be used,
he heights

Mass
kg

Height
mm

1 person under 60

1400 to 1 600 1 person over 60

1 person under 70

>1600to 1800 1 person over 70

1 person under 80

>1800 1 person over 80
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3.3.2DV D2 Modification of Clause 3.3.2 and Table 1 by replacing with the following and

Table 1DV:

Where tests call for the use of human test subjects, unless otherwise specified, 8 people
shall be used, each wearing a suit system of a size category suitable for their build. Their

body sizes shall be within the heights and masses shown in Table 1DV.

Table 1DV
Category Body Mass Mean Height Minimum height
kg em difference
Ci
1 <60
160,0 11
60 <x <67
<70
180,0 12
70 <x <80
5 <80
>180,0 15
62 >90
Npte 1 — Of the two subjects in Category 1, one must have a body mass between 51,5 and 55,1 kg and the other
shall be between 55,1 and 59,6 kg.
Npte 2 — Of the two subjects in Category 6, one must have a body‘mass between 94,3 and 104,0 kg and the
ofher shall be between 104,0 and 115,5 kg.

3.3.3 Gender of human test subjects

At least ong and not more than three of the persons should be females.

3.3.3DV D2 Modification of Clause’ 3.3.3 by replacing with the following:

ca

FT A2 suits, 4 male and(4,female including at least one subject from each of t
egories specified in Table 1DV shall be used.

he six size

Far Class A3, B,/.C ;and D suits, at least one and not more than three of the persons should

be|females.

3.34 FitTess of human test subjects

The persons complying with the criteria of 3.3.1 shall be capable of relaxing when in water out of their
depth, be able to swim for 20 min and cover a distance of 350 m with the aid of an approved personal
flotation device as recommended by the manufacturer and, after sufficient rest, board the platform

specified in 3.10.6.6.

3.3.5 Dress of human test subjects

Throughout the following tests, unless otherwise specified, the underclothing specified by the
manufacturer or, if not specified by the manufacturer, the standard underclothing according to 3.8.1.3 shall

be worn by each human test subject.


https://ulnorm.com/api/?name=UL 15027-3 2020.pdf

18 ANSI/CAN/UL 15027-3 SEPTEMBER 8, 2020

3.3.6 Pass/fail criteria

All samples shall pass all objective tests for the entire device to meet the requirements of ISO 15027-
1:2012 or ISO 15027-2:2012. However, due to the high variability between human test subjects and the
difficulty in assessing some subjective measures, it is permitted that a device does not completely meet
the requirements of the following subjective tests' in a single sample and in no more than one human test
subject. In these circumstances, two other human test subjects within the same weight category and with
the same gender, wearing the same size of suit should be subjected to the same test and before the same
test panel as at 3.10.3. If this additional test is still not clearly passed as required in ISO 15027-1:2012 or
ISO 15027-2:2012, then the device shall be deemed to have failed, whilst if it is clearly passed by the
additional two subijects, the test panel may deem that the device has passed the test overall.

" For the purpgse of this clause, "subjective tests" includes all tests that require the participation of human test subjeets.

3.4 Fuel flesistance test

Place threq samples each of all exterior fabrics, typical seams, apertures and)components il a suitable
container ahd submerge them under a 100 mm head of diesel according to EN 590 at a temperature of (20
+ 2) °C for 24 h. After removal from the container, remove the surface oil by*wiping. Subject the samples to
a hydrostafjc test according to ISO 811 with a speed of 10 cm/min until 1 000 mm water head and then
carry out a fensile seam strength test according to ISO 13935-2.
3.4DV D2 Modification of Clause 3.4 by replacing with Clause 3.4DV.1 to 3.4DV.1.3
3.4pV.1 Oil resistance test
3.4pV.1.1 Sampling
Ong suit or suit system shall be subjected to the oil resistance test.

3.4DV.1.2 Procedure

A.lu“ shall be immersed under a (100 * 10) mm head of diesel oil for 24 hours at room
perature. Before immersion, all apertures shall be sealed.

At the conclusion of the 24 hours, any surface oil should be wiped off and the syit shall be
turped inside out. The suit shall then be placed on surface that is suitable for|collecting

and draining of water. The suit shall then be filled water to the neck level which shall be
(300 £.20) mm above the surface. The suit shall be left in this position for 1| h. At the
co i i ured and

recorded.
3.4DV.1.3 Results

At the conclusion of the test, the leakage of any water from the suit shall be measured and
recorded.
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3.5 Flammability test
3.5.1 Principle

The test suit is passed over a test pan with burning test fuel to determine if the suit burns or continues to
melt after removal.

3.5.1DV D2 Modification of Clause 3.5.1 by replacing with the following:
The test suit system and storage bag are separately passed over a test pan with burning
test fuel to determine if the suit and storage bag burns or continues to melt after removal.
3.5.2 Apparatus
Test pan, (B00 + 20) mm % (350 £ 20) mm x (65 + 5) mm.
Test fuel: petrol or n-heptane.
3.5.3 Sampling
One suit system shall be subjected to the flammability test.
3.%.3DV D2 Modification of Clause 3.5.3 by replacing with the following:

One suit system, including the storage bag, shall be subjected to the flammability test.

3.5.4 Prqcedure

Place the test pan in a draught-fre€ area so that the suit, which is folded so that the neck part and feet are
even, travgls freely across the diagonal distance of the test pan.

3.5.4DV.1 D2 Modification of the 1st paragraph of Clause 3.5.4 by replacing with the
following:

Place the test pan in a draught-free area so that the suit and bag separately|can travel
frdely across the diagonal distance of the test pan.

Fill the test pan with water to a depth of 10 mm, followed by enough petrol or n-heptane to make a
minimum total depth of 40 mm.

Ignite the petrol or n-heptane and allow to burn freely for 30 s.

Drape the suit over a suitable hanger, folded at the waist with the front outward. The bottom of the suit
shall be (250 + 20) mm from the top edge of the test pan, see Figure 1. Secure loose parts above the lower
part of the suit.
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3.5.4DV.2 D2 Modification of the 4th paragraph of Clause 3.5.4 by replacing with the
following:

Drape the suit over a suitable hanger, folded at the waist with the front outward. Separately,
the storage bag shall be draped over a suitable hanger, folded at the center. The bottom of
the suit and storage bag shall be (250 £ 20) mm from the top edge of the test pan, see
Figure 1. Secure loose parts above the lower part of the suit and storage bag.

Then expose the suit with a constant speed of 0,29 m/s through the flames for 2 s. The suit shall start and
finish the test 2 m away from the closest edge of the test pan.

3.5{4DV.3 Modification of the 5th paragraph of Clause 3.5.4 by replacing with-the

Then expose the suit at a constant speed that allows the suit to be exposed to 1

for

closest edge of the test pan.

3.5.5 Eva

It shall be

burning or ¢ontinues melting 6 s after being removed from the flames.

3.5

re
be

It {lall be reported if the suit and storage bag is destroyed by the flames.

2 £ 0,1 s. The suit and storage bag shall start and finish the test 2 m away

Juation

eported if the suit is destroyed by the flames. It shall be reported whether the sy

5DV D2 Modification of Clause 3.5.5 by replacing with the following:

orted whether the suit and storagebag sustains burning or continues meltin
g removed from the flames.

following:

he flames
y from the

it sustains

t shall be
6 s after
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Dimensions in millimetres
a b

2000 2000

250 $20

su1057a

Key
1 suit
2 test pan

a Start.
b Finish.

Figure1

Flammability test

3.6 Rotating shock bin test

3.6.1 General

The rotating shock bin test shall be carried out as a preconditioning before all other tests.
3.6.2 Apparatus

The equipmentwsed shall be that shown in Figure 2, consisting of a box of specific design|made from

plywood bpard,.the inside surface of which shall be coated with hard plastic laminate or gimilar. The
bearing of thezbin shall be in the centre of the mass and pnrmif the bin to be rotated frpnly

3.6.2DV D2 Modification of Clause 3.6.2 by replacing with the following:

The equipment used shall be that shown in Figure 2, consisting of a box of specific design
made from plywood board or equivalent, the inside surface of which shall be coated with
hard plastic laminate or similar. The bearing of the bin shall be in the centre of the mass
and permit the bin to be rotated freely.

3.6.3 Procedure

Place a test sample in the bin through a flush panel in one of the bin's faces, then close and secure it. The
bin shall be operated for a total of 150 rotations at a steady rate of 6 rotations per minute.
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3.6.4 Eva

luation

On completion of the rotations, the test sample shall be removed from the bin and examined by the panel

for signs of

wear and tear, and for any signs that the thermal insulation material has migrated.

/ ]

|
|
|
|
AN

14 1

.__{}____

1800

300

e

600

su1055
Figure 2

Design_of rotation shock bin apparatus

3.7 Leak3age measurement

3.71 Lea

3711 C
them prior 1
the manufa

kage measurement for jumping

ean the.suit samples in accordance with the manufacturer's cleaning instructions t
0 leakage measurement and thermal testing. The number of cleaning cycles recom
cturer or five cleaning cycles shall be undertaken.

b condition
mended by

NOTE The amount of leakage will be used as the threshold value for the thermal test.

3.7.1.2 Each human test subject shall wear the suit system with the standard underclothing as specified
by the manufacturer or, if not specified by the manufacturer, the standard underclothing according to
3.8.1.3. The human test subject shall carefully enter the pool using the pool ladder and remain there for 2
min in order to completely pre-wet the suit. The suit shall be vented of excess air prior to this test
according to the instructions of the manufacturer. If a PFD is not required and there is an inflatable element

on the suit,

it shall not be inflated for this test.

3.7.1.3 The human test subject shall then climb out using the pool ladder, crouch, stretch, shake limbs
and then stand to permit excess water to run off the exterior of the suit and to remove the water from all
trapped areas. After 1 min the human test subject shall be weighed, in order to establish the human test
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subject's gross weight before the leak test starts. The weighing scales shall have a capacity up to 150 kg,
and a resolution of 0,02 kg or better.

3.7.1.4 Immediately after the "pre-wetting" and weighing, a PFD shall be donned and inflated if required.
The human test subject shall then cover the mouth and nose with one hand and cross the other arm over
the top, grasping the shoulder of the suit or of the PFD. The human test subject shall then jump vertically,
feet first, into the pool from a height of (4,575 ,).

3.7.1.5 After the jump, the human test subject shall climb out using the pool ladder, remove the PFD if
used, crouch, stretch, shake limbs and then stand to remove free water from all trapped areas. After 1 min
the human test subject shall be weighed again. The increase in weight shall be recorded, to be used
together with the amount of leakage from swimming (see 3.7.2.4) as the amount of leakage fer|the thermal
test according to 3.8. The suit shall then be removed to record the location of leakage in the $uit and the
areas of wetted underclothing.

3.1.1DV D2 Modification of Clause 3.7.1 by replacing with Clause 3.7-1DV.1 to 3.7{1DV.1.2.1:
3.7.1DV.1 Leakage measurement for jumping for class A2, A3, B;.C'and D suits
3.17.1DV.1.1 Apparatus

3.7.1DV.1.1.1 The following shall be used to conductthe leaking measurement dyring
jumping:

a) A scale capable of measuring 250 * 0,020 kg
b) A tray to catch dripping water

3.17.1DV.1.2 Procedure

3.7.1DV.1.2.1 Prior to entering.the water, the test subject shall don the suit using a dry set
of underclothing and vent-the suit.

3.7.1DV.1.2.2 Each human test subject shall wear the suit system with the standafd
underclothing as specified by the manufacturer or, if not specified by the manufgcturer, the

.1.1DVA.2.3 Pre-wetting shall occur before the test is conducted. Prior to entering the

j i i i nd vent
the suit. The subject shall enter the water and ensure that all face and head seals remain
out of the water. Any areas of the suit not immersed in water shall not be sprayed with
water. This procedure shall continue for 3 min. The subject shall then exit the water.

3.7.1DV.1.2.4 Once on deck, the subject shall perform the following steps:

a) Where hand protection is not integral to the suit system, the subject shall remove
the hand protection and hold inverted to drain excess water,

b) The subject shall stand for a period of 2 min. to allow excess water to drain from
the exterior of the suit system,
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c) During this time, the subject shall perform two series of forward and side bends
and squats, holding each position for 10 s, to promote trapped water in the exterior

of the suit to drain.

3.7.1DV.1.2.5 Following the 2 min. of draining the exterior of the suit, the subject shall be
weighed using a scale on which the tray is positioned to catch the dripping water.

3.7.1DV.1.2.6 Immediately after the “pre-wetting” and weighing, a PFD shall be donned and
inflated if required. The human test subject shall then cover the mouth and nose with one
hand and cross the other arm over the top, grasping the shoulder of the suit or of the PFD.
The human test subject shall then jump vertically, feet first, into the pool from a height of

(4,4

b
3.7
we

3.7

3.7

-0,+0,5m).

1DV.1.2.7 After the jump, the human test subject shall exit the water. Once’on

ghing of the subject shall be conducted in accordance with 3.7.1DV.1.2.4 -
1DV.1.2.5.

1DV.1.2.8 The total water ingress measurement shall be calculated by subtrac

prg-wetting weight from the weight after the jump.

3.7

testt.

3.7

3.7

3.7.2 Lea

3721 F
system usir
the pool us

D

3722 T

1DV.1.2.9 The total water ingress shall be introduced during the thermal perfo

1DV.1.3 Report

1DV.1.3.1 Report the total water ingress estimate amount in grams.

kage measurement for swimming

llowing the leakage measurement for jumping, the human test subject shall re-d

g a dry set of underclothing and vent the suit. The human test subject shall then car|
ng the pool ladder and remain there for 2 min in order to completely pre-wet the suit.

e human test subject shall then climb out using the pool ladder, crouch, stretch, s

and then sfand to permitiexcess water to run off the exterior of the suit and to remove the wa
trapped ardas. After<’min the human test subject shall be weighed in order to establish the
subject's grpss weight before the swim starts.

3.7.23 |

mediately after the "pre-wetting" and weighing, any hand protection provided with th

Heck, the

ting the

'mance

bn the suit
efully enter

hake limbs
ter from all
numan test

e suit shall

be donned and a PFD shall be donned and inflated if required. The human test subject shall then carefully
re-enter the pool using the pool ladder and swim on the back for 20 min, covering a distance of at least
350 m in this time. The hands and arms shall be kept in the water even if not being used for propulsion.

3.7.2.4 After the swim, the human test subject shall climb out using the pool ladder, remove the hand
protection and PFD if used, crouch, stretch, shake limbs and then stand to remove free water from all
trapped areas. After 1 min the human test subject shall be weighed again. The increase in weight shall be
recorded, to be used together with the amount of leakage from jumping (see 3.7.1.5) as the amount of
leakage for the thermal test according to 3.8. The suit shall then be removed to record the location of
leakage in the suit and the areas of wetted underclothing.
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3.7.2DV D2 Modification of Clause 3.7.2 by replacing with 3.7.2DV.1 to 3.7.2DV.1.3.2.1:
3.7.2DV.1 Leakage measurement for swimming

3.7.2DV.1.1 Class A1 Suit — Reserved for future use

3.7.2DV.1.2 Class A2 Suit

3.7.2DV.1.2.1 Procedure

bjeetshal-don-the-suitsystem-usinga-edry-setofunderelgthing and

vent the suit. All detachable components, if any, removed (e.g. hood, gloves, bugyancy
element), shall climb into the water and pre-wetting shall occur in accordance'with

3.7.2DV.1.2.1.2 At the start of the test, each subject, with the suit system fully donned
in¢luding detachable components, shall slowly enter the water ahd-proceed to S{.‘im on
legs for swimming throughout. The distance covered shall’be recorded and must lie
between 1000 and 1200 m.

3.7.2DV.1.2.1.3 Each subject shall then leave the water'and remove the detachable
ponents immediately. Once on deck, the weighing of the subject shall be conjducted in
accordance with 3.7.1DV.1.2.4 — 3.7.1DV.1.2.5 Calculation of Water Ingress — Calcplate the
amount of water, W, to be introduced at the start of the insulation measurement ysing the
following formula:

wW=Ww1+3L
where:
W = mass of water to be introduced, in grams

W1 = water'ingress, in grams, average for eleven subjects, measured at jump
test

L\=water ingress, in grams, average for eleven subjects, measured|at 60 min
swim test.

Note: W1 and L should be taken as one standard deviation above the mean for the eleven
subjects tested.

3.7.2DV.1.2.1.4 Where water ingress has been recorded specific to each detachable
component, the greatest ingress value recorded from the tests described in 3.7.2DV.1.2.1.1
—3.7.2DV.1.2.1.4 shall be introduced specific to the component it was recorded from.
3.7.2DV.1.3 Class A3, B, C and D Suits

3.7.2DV.1.3.1 Procedure

3.7.2DV.1.3.1.1 Prior to entering the water, the test subject shall don the suit system using a
dry set of underclothing and vent the suit.
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3.7.

2DV.1.3.1.2 Each subject, with the suit system fully donned and all detachable

components, if any, removed (e.g. hood, gloves, buoyancy element), shall climb into the
water and pre-wetting shall occur in accordance with 3.7.1DV.1.2.3 - 3.7.1DV.1.2.5.

3.7.2DV.1.3.1.3 The human test subject shall either float on their back in calm water for 1 h;
or swim on their back for 20 min covering a distance of at least 350 m.

3.7.2DV.1.3.1.4 Each subject shall then leave the water. Once on deck, the weighing of the
subject shall be conducted in accordance with 3.7.1DV.1.2.4 — 3.7.1DV.1.2.5.

3.7
we

3.7

test.

3.7

3.7

3.8 Thern

3.8.1 Using a thermal manikin

3.8.1.1

The test ho
immersion

NOTE The va
testing, and th

3.8

lo
of

2DV.1.3.1.5 The total water ingress shall be calculated by subtracting the pre-\

hal test

General

use shall validate that the thermal manikin used is able to provide thermal insulatior
Euits which are within £ 10 % of.the values obtained from human subject testing of th

b correlation of results between the tests with human subject and manikin.

Th
thimal mahikin. The thermal manikin test method is not intended to duplicat
ical means

enqsembles.

ght from the weight measured in 3.7.2DV.1.3.1.4.

2DV.1.3.1.6 The total water ingress shall be introduced during the thermal pert

2DV.1.3.2 Report

2DV.1.3.2.1 Report the total water ingress amount in grams.

idation should be accompanied by an exchange of experience between the manikin testing laboratorie:

1.1DV D2 Modification of Clause 3.8.1.1 by replacing with the following:

overall thermal insulation of the immersion suit system may be determined &k

vetted

ormance

values for
B suits.

, round robin

y use of a
b the heat

experienced by humans in cold water. The method provides a safe and eth

providing consistent and repeatable measurements of the thermal resistance of clothing

f

3.8.1.2 Apparatus

A thermal manikin shall be constructed so that it

a) has a surface area and shape similar to that of a 50th percentile man and at least 9 segments
representing the head, upper torso, right and left arms, hip, right and left thigh, and right and left
lower legs;

b) can be dressed in the underclothing specified by the manufacturer or in standard underclothing
according to 3.8.1.3;
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c) is capable of being heated to and controlled at a programmable uniform temperature in each
segment;

d) can control and measure temperatures and power inputs and calculate, record and present the
parameters;

e) can be immersed to the neck in water without causing failure in the electrical system if water
leaks inside the outer clothing;

f) can be calibrated both in and out of the water;

g) shows reproducible results with less than + 4 % variance for three tests on the same suit system.

3.1.1 .2DV D2 Modification of Clause 3.8.1.2 by replacing with the following:

A

hermal manikin shall be constructed so that it

a) has a surface area and shape similar to that of a 50th percentile man arJi at least 9

segments representing the head, upper torso, right and\left arms, pelvi
left thigh, and right and left lower legs;

, right and

b) can be dressed in the underclothing specified by the manufacturer or in standard

underclothing according to 3.8.1.3;

c) is capable of being heated to and controlled at a programmab
temperature in each segment;

e uniform

d) can control and measure temperatures and power inputs and calculate, record

and present the parameters;

e) can be immersed to the“neck in water without causing failure in the electrical

system if water leaks inside the outer clothing;
f) can be calibrated-both in and out of the water;

g) meets the requirements of ISO 15831 Section 5.1 except that it does n
maintain a temperature of 34,0 +0,2° C. Rather it must provide an av
temperature that is no less than 3°C greater than the water temperature.

h) An2immersion frame or equivalent system shall be used to secure ar
the manikin in the pre-determined Natural Flotation Position, for the s
being tested. The immersion system should have minimal contact poi
manikin, not restrict water flow around then manikin and allow the manik

ot need to
brage skin

d position
uit system
nts on the
n flotation

ition. This

would include adjustments to achieve mouth freeboard, abdomen freeboard and toe

freeboard.

3.8.1.3 Standard underclothing

The underclothing to be worn in connection with the suit system shall be specified by the manufacturer. If
not specified by the manufacturer, the following standard underclothing shall be used for testing.

a) For class A suit systems:

— underwear (short-sleeved, short-legged);
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— long sleeved shirt;

— trousers (not woollen);

— woollen socks;

— appropriate footwear (if the suit is used with footwear).

The thermal insulation of the dry standard underclothing shall be no more than 1 clo
measured with the thermal manikin in air.

b) For class B, C and D suit systems: as for class A, with the addition of two woollen long-sleeved
pullgvers.

The underdlothing shall be in good condition and shall not be altered by use or otherwise’damaged. The

size of each piece of underclothing shall be suitable for the individual human test subjéet.

3.8/1.3.1DV D2 Addition of Clause 3.8.1.3.1DV.1 to 3.8.1.3.1DV.4 to.Claudse 3.8.1.3:
3.8/1.3.1DV.1 Controlled water tank

The manikin shall be immersed in a controlled water tank’at least 3 m x 2 m x 2 m (length x
width x depth). The water is to be calm but circulated: In the tank, variations with|n 0,5 m of
the manikin’s surface shall not exceed the following:

a) Air temperature *1,0°C

b) Water temperature * 0,5°C
In fhe water tank temporal variations\during the test period shall not exceed the following:
a) Air temperature * 0,5C

b) Water temperature * 0,5°C
3.811.3.1DV.2 Air temperature sensor(s)

To monitor air.temperature above the water tank during the test, one sensor with|an overall
acguracy of\#-0.2°C and a time constant not exceeding 1 minute may be used] However,
multiple sensors are preferable.

The temperature sensor(s) shall be placed at a distance of (0,5 * 0,1) m from the manikin. If
a multiple sensors are used, they shall be spaced at equal height intervals above the water
surface, and their readings averaged.

3.8.1.3.1DV.3 Water temperature sensor(s)

To monitor water temperature in the water tank during the test, two sensors (s) with an
overall accuracy of #0,2°C and a time constant not exceeding 1 minute may be used.

The water temperature sensors shall be placed at a distance of (0,25 + 0,1) m from the
manikin. If a multiple sensors are used, they shall be spaced at equal depth intervals below

the water surface, and their readings averaged.

3.8.1.3.1DV.4 Method of stirring water
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Stirred water conditions for a immersed thermal manikin test can be achieved by using a
submersible sump pump, secured to the manikin's immersion frame. The circulation pump
should be a 1/4 HP with a flow rate of approximately 2,000 GPH. The pump outflow is
attached to a 3/4 PVC pipe 1,5 m in length and the pump and pipe should be secured
approximately 0,3 to 0,5 m below the manikin. The pipe has 1/8 inches holes every 30 cm,
located 30 degrees from the top vertical position. Once the manikin and circulation system
are immersed and the pump turned on, a gentle stirring of the water in the vicinity of the
manikin should be visible.

3.8.1.4 Procedure

The therm
insulation
immersed
according

The imme
percentile
human tes

bl protection provided by a suit system shall be assessed by measurement.af t

e effective

of the whole suit system and associated underclothing placed on a thémal manikin and

in calm but circulated water. The suit shall be filled with the amount of ‘leakage
03.7.1and 3.7.2.

sed position shall be defined by using a male human test subject of approximg
5ize and having an in-water weight of (55 + 10) N, to correlate the tests with the
subjects. Both tests shall show equivalent results.

determined

tely a 50th
tests using

3.8.1.4DV.1 D2 Modification of the 2nd paragraph of €lause 3.8.1.4 by replacing with the

fo

Fl
a

(iffany) and enter the calm water. The subject shall assume a relaxed, floating p

lowing:
tation Position — A subject of approximately the same mass and height of t
wearing test clothing shall don the suit‘system, inflate the auxiliary buoyan

he manikin
cy element

frgeboard is measured to the mouth,cabdomen and toes, perpendicular from the| surface of

th

The in-warrr weight of this male human test subject wearing a swim suit is taken with the tip

and botto
weight is th

3.8.1.4DV.2 D2Delete 3rd paragraph of Clause 3.8.1.4

(1sition. The

water. This shall be the freeboard'and body position used for the thermal manikin.

of the ear lobes touching the water at the bottom of the normal breathing cycle. Tl
e highest repeatedwalue out of 10 readings or the third highest value if none is repe

3.

.1.5DV D2 Addition of Clause 3.8.1.5DV.1 to Clause 3.8.1:

of the chin
he in-water
ated.

3.8.1.5DV.1 Calculation of test results

The overall thermal resistance of the immersion suit system is calculated on the test
results gained with the manikin using the following equation.

R =(((4,/ A7)/ R)+ ((Ay / A7)/ R)+ ...+ (4, / A7)/ R))"

overall

where,

n = number of segments on manikin

A; = segment surface area (m?)
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A; = total surface area (m?)

R; = segment insulation (clo)

3.8.2 Using human test subjects

3.8.2.1

Human test subjects

Human test subjects shall be volunteers meeting the requirements in 3.3.2 and shall have signed an
informed consent form. Children (person aged 16 years or younger) are not allowed to undergo thermal

tests.

3.8
fol

Hu
si
all

Due to the
Each humg
content shz
% overweid
or from pu

2.1DV D2 Modification of the 1st paragraph of Clause 3.8.2.1 by replacing with
owing:

man test subjects shall be volunteers meeting the requirements’in 3.3.3 and
ed an informed consent form. Children (person aged 16'yéars or young
wed to undergo thermal tests.

hature of this test, different human test subjects to those used in the other tests ma
n test subject shall be familiarized with the test procedure, medically screened, a

the

hall have

eﬁ‘) are not

y be used.
hd their fat

Il be measured prior to the start of the test. Each*human test subject shall not be m
ht or underweight for his height and physical.type as determined by a physician or g
blished physiological data. Each human test subject shall have had a normal ni

before the

st, a well-balanced meal 1 h to 5 h before the test, and no alcoholic beverages for 2

re than 10
hysiologist
pht's sleep
4 h prior to

the test. In pddition to the suit system, each human test subject shall wear the underclothing specified by
the manufapturer or, if not specified by the manufacturer, the standard underclothing according 1o 3.8.1.3.

The testin

laboratory has to take care;of the safety of the human test subjects by medica

check-up,

monitoring pnd reporting the test by(@ physician or physiologist. The preparation, the test and the follow-up

have to b
hypothermi

h. For the preparation of the tests, ISO 9886, ISO 10551 and ISO 12894 should be ¢

3.8.2.2 Pilinciples

NOTE 1 The
SOLAS rules.

lesting of (immersion suits using human test subjects is based on sound and proven procedures used fi
The procedures are comparable and the results can be used vice versa. This will reduce the amount g

insulated SO

AS suit, whereas class D will be comparable to an uninsulated SOLAS suit. The ISO classes B an

supervised by a physician or physiologist experienced with the medical tr¢atment of

bnsidered.

r tests under
If tests for the
pond with an

C will fit in-

benefit of useLrls, manufacturers and human test subjects. The test of ISO 15027-2:2012 class A suit system will corre

between.

3.8.2.2DV.1 D2 Modification of Clause 3.8.2.2 NOTE 1 by replacing with the following:

NOTE 1 The testing of immersion suits using human test subjects is based on sound and proven procedures used
for tests under SOLAS rules. The test of UL 15027-2:2012 class A suit system will correspond with an insulated
SOLAS suit, whereas class D will be comparable to an uninsulated SOLAS suit. The UL classes B and C will fit in-
between.

Rectal temperature shall be measured. Skin temperature shall be measured using temperature
transducers placed on 16 sites (S1...S16) on the skin, see Figure 3.

The transducers shall be capable of measuring the surface temperature (accuracy + 0,2 °C).
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NOTE 2 Rectal temperature represents core temperature.

Key
1 forehead (S
2 neck (S2)

3 right scapul
4 left upper c

1)

b (S3)
est (S4)

5 right arm — Yipper location (S5)

6 leftarm —Io
7 left hand (S
8 right abdorm
9 left paravert
10 right anter|
11 left posteri
12 right shin

13 left calf (S
14 right inste
15 left heel (S

Wwer location (S6)
/)
en (S8)

ebral (S9)

or thigh (S10)
br thigh (S11)
512)

3)

(S14)

15)

su3663

16

16 small finger (S16)
Tg = rectal temperature

Figure 3

Position of measuring sites
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Mean skin temperature (MST) shall be calculated according to Figure 3:

MST = (0,07-S1+0,175-83+0,175-5S4+0,07-§5 + 0,07-S6 + 0,05-S7 + 0,19-510 + 0,2-513)

3.8.2.3 Procedure

3.8.2.3.1

General

The test shall be conducted in calm but circulating water with a temperature as specified by the different
procedures. The air temperature shall be between 5 °C and 10 °C. Each human test subject shall be fitted

with the sp¢ciffednumber of temperature transducers praced at the Sites Shown i Figare 3.

Following the placement of the transducers on the body, the human test subjects-shd
ng specified by the manufacturer or, if not specified by the manufacturer, th¢ standard

underclothi
underclothi
system ang
and second

ng according to 3.8.1.3, and the suit system. The water shall be introduced betwe
the underclothing in the approximate locations as determined in 3:7.1r and 3.7.2.
ary closures shall be secured. The human test subjects shall enterthe still water wi

assume a flelaxed position. Human test subjects may undertake moderate activity movement

discomfort

The test sh
shall be stg

juring the exposure.

Bl be stopped if any human test subject's core temperature has fallen more than 2 °
pped if any human test subject's skin temperature-has decreased to < 10 °C at an

specified transducers for more than 15 min.

3.8.2.3.2

Six human
(2*"5) °C.

3.8.2.3.3

Six human
(2"0) °C.

3.8

Eig

Class A suit system

test subjects as specified shall be exposed for a time of 6 h to water with a tem

Class B suit system

test subjects as specified shall be exposed for a time of 4 h to water with a tem

2.3.3DV D2 Medification of Clause 3.8.2.3.3 by replacing with the following:

Il don the
en the suit
All primary

h care and
to prevent

C. The test
y of the 16

berature of

berature of

ht human-test subjects as specified shall be exposed for a time of 4 h to water with a
temperature of (2*',) °C.

3.8.2.3.4 Class C suit system

Six human test subjects as specified shall be exposed for a time of 2 h to water with a temperature of

(5".0) °C.

3.8

.2.3.4DV D2 Modification of Clause 3.8.2.3.4 by replacing with the following:

Eight human test subjects as specified shall be exposed for a time of 2 h to water with a
temperature of (51 ) °C.
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3.8.2.3.5 Class D suit system

Six human test subjects as specified shall be exposed for a time of 2 h to water with a temperature of
(10*14) °C.

NOTE Class D suits will mainly cover a wide variety of designs such as wet suits, one-layer suits and thermal protection aids.
3.8.2.3.5DV D2 Modification of Clause 3.8.2.3.5 by replacing with the following:

Eight human test subjects as specified shall be exposed for a time of 2 h to water with a
temperature of (10*' ) °C.

3.9 Temperature cycling test

3.9.1 General

The tempefature cycling test shall be carried out as a preconditioning before all other tests.
3.9.2 Prgcedure

The suit, along with any attachments, shall be subjected to the,following exposures with the sujt packed in
accordance with the manufacturer's instructions. The stowage pack shall not be closed or sepled for the
exposures| The suit shall be subjected to 10 alternating cycles of 8 h continuous exposures to
temperatuies of (65 £ 2) °C and (— 30 £ 2) °C. These alternating temperatures need not follow immediately

after each|other. On completion of the temperature’cycling test, the suit shall be visually inspected for
signs of degradation to the materials or construction or to any attachments.

3.10 Ergpnomic performance testing

3.10.1 General

3.10.1.1 Bampling

The tests ghall be carried out on a representative sample set of a minimum of six suits.

3.10.1.2 Test in conjunction with other items

Where a spfetyvharness or other item tested to an International Standard forms an integral part of a suit
system, the—performance-shall be tested-inconjunctionwith-these items—andaccording-tolthe related
standards.

3.10.1.3 Procedure

The suit system shall be tested by human test subjects selected according to 3.3, in front of an
assessment panel of not less than three persons, experienced in the use and assessment of this type of
equipment. Testing shall be conducted in a swimming pool containing fresh water, treated as necessary for
hygienic purposes. Where the standard calls for testing to be conducted using a PFD tested according to
the relevant part of ISO 12402, this PFD shall not be required if the suit itself has been tested according to
the relevant part of ISO 12402. The testing shall be conducted in the order of appearance in 3.10, except
for the helicopter transit suit tests. The tests in 3.10.7 for a helicopter transit suit may be conducted as a
separate test sequence.
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3.10.1.3DV D2 Modification of Clause 3.10.1.3 by replacing with the following:

The suit system shall be tested by human test subjects selected according to 3.3. Testing
shall be conducted in a swimming pool containing fresh water, treated as necessary for
hygienic purposes. Where the standard calls for testing to be conducted using a PFD
tested according to the relevant part of UL 12402, this PFD shall not be required if the suit
itself has been tested according to the relevant part of UL 12402. The testing shall be
conducted in the order of appearance in 3.10, except for the helicopter transit suit tests.
The tests in 3.10.7 for a helicopter transit suit may be conducted as a separate test
sequence.

3.10.1.4 H

If the suit s
the hand pr

3.10.2 Dgnning

3.10.2.1 (

a) Abandon

Foll
shal
don
* 2)
shal

In th
time

inflatable element on the suit;-it\shall also be inflated within the two minutes for this test.

Thrd

chamber for 24 h at a temperature of (— 30 + 2) °C. Human test subjects shall be able

and
und
und
PFO
requ

land protection

ystem is supplied with removable hand protection, the tests in 3.10 may be) perforn
ptection.

seneral
ment suit

bwing a demonstration, each human test subject; out of sight of the other human te
be able to unpack, don and fully secure the ‘suit over the underclothing within th
ning time of two minutes according to 1SO,15027-2:2012, 4.11.3 at an air temper.

°C and without assistance. If necessary, the human test subject may sit or lie on t
not make use of a chair or any vertical support.

e case of a suit which is to be waorn in conjunction with a PFD, the two minutes shall
to don the recommended PED without assistance. If a PFD is not required and

e suits in their bags\(ohe for each human test subject size range) shall be place

don the suit inlthe cold chamber within five minutes. These tests shall be perform
brclothing specified by the manufacturer or, if not specified by the manufacturer, th
brclothingtaccording to 3.8.1.3. In the case of a suit which is to be worn in conjung
, the donning time shall include the time to don the PFD without assistance. If a
ired and there is an inflatable element on the suit, it shall also be inflated with

minyitesfor this test.

ed without

5t subjects,
e required
ture of (20
e floor but

nclude the
here is an

d in a cold
to unpack
bd with the
e standard
tion with a
PFD is not
in the five

The

suit system shall be checked visually for any damage after donning.

b) Constant wear suit

Following a demonstration, each human test subject out of sight of the other human test subjects,
shall be able to unpack, don and fully secure the suit over the underclothing within the required
donning time of five minutes according to ISO 15027-1:2012, 4.10.3 at a temperature of (20 + 2) °C
and without assistance. If necessary, the human test subject may sit or lie on the floor but shall not
make use of a chair or any vertical support.

In the case of a suit which is to be worn in conjunction with a PFD, the five minutes shall include the
time to don the recommended PFD without assistance. If a PFD is not required and there is an

infla

table element on the suit, it shall also be inflated for this test.
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The suit system shall be checked visually for any damage after donning.
3.10.2.1DV D2 Modification of Clause 3.10.2.1 by replacing with the following:
a) Abandonment suit system
Following a demonstration, each human test subject, out of sight of the other
human test subjects, shall be able to unpack, don and fully secure the suit over the

underclothing within the required donning time of two minutes according to UL
15027-2, 4.11.3 at an air temperature of (20 * 2) °C and without assistance. If

of a chair or any vertical support.

In the case of a suit system which is to be worn in conjunction with-a PRD, the two
minutes shall include the time to don the recommended PFD without assistance. If a
PFD is not required and there is an inflatable element on the stit'system, it shall also
be inflated within the two minutes for this test. Three suitslin their bags (one for
each human test subject size range) shall be placed in a'cold chamber for 24 h at a
temperature of (- 30 * 2) °C. Human test subjects shall be able to unpa¢k and don

b)

Constant wear suit system

| be inflated for this test

the suit system in the cold chamber within fives minutes. These test
performed with the underclothing specified by the.manufacturer or, if n
by the manufacturer, the standard underclothing according to 3.8.1.3. In {
a suit system which is to be worn in conjunction with a PFD, the donning
include the time to don the PFD without assistance. If a PFD is not re
there is an inflatable element on the suit'system, it shall also be inflated
five minutes for this test.

The suit system shall be checked visually for any damage after donning.

Following a demonstration, each human test subject out of sight of the ot

underclothing within the required donning time of five minutes accord

shall be
t specified
he case of
time shall
uired and
within the

her human

ing to ISO

test subjects, shall be able to unpack, don and fully secure the suit systeJ-n over the

15027-1:2012;:4.10.3 at a temperature of (20 * 2) °C and without as
necessary; the human test subject may sit or lie on the floor but shall no
of a chair or any vertical support.

istance. If
make use

In thé.case of a suit system which is to be worn in conjunction with a PH

PFD is not required and there is an inflatable element on the suit system, i

D, the five

shall also

minutes shall include the time to don the recommended PFD without assiFtance If a

The suit system shall be checked visually for any damage after donning.

3.10.2.2 Suits for helicopter transit flights

Where the suit is intended to be used for helicopter transit flights and is designed to be worn unsealed in
flight, it shall be capable of being correctly sealed by the user within 10 s. This action shall be possible
when seated at the user's normal position in a helicopter with harness fastened and wearing an un-inflated
PFD, if required. If a PFD is not required and there is an inflatable element on the suit, it shall not be
inflated for this test.
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3.10.3 Walking

3.10.3.1 Constant wear suits (including helicopter transit suits)

Each human test subject shall wear the underclothing specified by the manufacturer or, if not specified by
the manufacturer, the standard underclothing according to 3.8.1.3. Each human test subject shall walk at a
normal speed (2,5 km/h to 3 km/h) a distance of 120 m on a smooth wetted surface along a course with at
least four turns of at least 90°. Each human test subject shall walk the course twice wearing only
underclothing and appropriate footwear, and the average time shall be recorded. The routine shall be
repeated with the human test subject wearing the suit system over the underclothing and a PFD, if
required. If an inflatable PFD is used, it shall not be inflated for this test. If a PFD is not required and there

is an inflats
test subject
The human

3.10.3.2 A

Each huma
the manufa
normal spe
least one

underclothi
subject wez
it shall not

shall not bg

ble element on the suit, it shall not be inflated for this test. The average time for-e
wearing the suit shall not be more than 10 % greater than his average time witho
test subject shall be allowed to rest between each walk

\bandonment suits

n test subject shall wear the underclothing specified by the manufacturer or, if not g
Cturer, the standard underclothing according to 3.8.1.3. Each hiuman test subject sha
ed (2,5 km/h to 3 km/h) a distance of 30 m on a smooth wetted surface along a col
urn of at least 90°. Each human test subject shall walk the course twice we
ng, and the average time shall be recorded. The routine shall be repeated with the
ring the suit system over the underclothing and a PFD; if required. If an inflatable P
be inflated for this test. If a PFD is not required and there is an inflatable element or
inflated for this test. The average time for each’human test subject wearing the st

be more than 25 % greater than his average time withott/the suit. The human test subject shall

to rest betw

een each walk.

3.10.4 CIi

3.10.4.1

bing

onstant wear suits (including helicopter transit suits)

Each humgn test subject shall climb“a 5 m vertical ladder to a height where his feet are 3 m
ground. Eaph human test subjectshall climb the ladder twice wearing only the underclothing s
the manufagturer or if no underclothing has been specified by the manufacturer the standard un

hch human
ut the suit.

pecified by
Il walk at a
rse with at
aring only
human test
D is used,
the suit, it
it shall not
be allowed

above the
pecified by
Herclothing

el shall be
n including
is test. If a
s test. The
than 10 %
5t between

according tp 3.8.1.3. The ‘average time to reach the 3 m height and return to the ground lev
recorded. The routine‘shall be repeated with the human test subject wearing the suit syster
underclothipg and a-RFD, if required. If an inflatable PFD is used, it shall not be inflated for th
PFD is not frequired-and there is an inflatable element on the suit, it shall not be inflated for th
average time recorded for each human test subject wearing the suit system shall not be more
greater thap his average time without the suit. The human test subject shall be allowed to re
each climb.

3.10.4.2 Abandonment suits

Each human test subject shall climb a 5 m vertical ladder to a height where his feet are 3 m above the
ground. Each human test subject shall climb the ladder twice wearing only the underclothing specified by
the manufacturer or, if not specified by the manufacturer, the standard underclothing according to 3.8.1.3.
The average time to reach the 3 m height and return to the ground level shall be recorded. The routine
shall be repeated with the human test subject wearing the suit system including the underclothing and a
PFD, if required. If an inflatable PFD is used, it shall not be inflated for this test. If a PFD is not required
and there is an inflatable element on the suit, it shall not be inflated for this test. The average time
recorded for each human test subject wearing the suit system shall not be more than 25 % greater than his
average time without the suit. The human test subject shall be allowed to rest between each climb.
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3.10.5 Dexterity and mobility

3.10.5.1 Dexterity tests for constant wear suits (including helicopter transit suits) and
abandonment suits

Each human test subject shall wear the suit system, the underclothing specified by the manufacturer or, if
not specified by the manufacturer, the standard underclothing according to 3.8.1.3, and a PFD, if required.
Each human test subject shall be able to bend over (without squatting), pick up a length of 8 mm to 10 mm
diameter rope, pass it round his waist and tie a double overhand knot in front of him. If an inflatable PFD is
used, it shall not be inflated for this test. If a PFD is not required and there is an inflatable element on the
suit, it shall not be inflated for this test. If the hand protection is removable, the test may be done without
hand protekction (see 3.10.1.4).

In addition[for abandonment suits, the test subject shall pick up a pencil and write.

3.10.5.1DV D2 Modification of the 2nd paragraph of Clause 3.10.5.1 by replacing with the
following:

In [addition for abandonment suits, the test subject shall pick-.up an 8 — 10 mm |pencil and
wiijite.

3.10.5.2 Mobility tests for constant wear suits (including<helicopter transit suits) and
abandonment suits

Each humpan test subject shall be able to complete the following series of movements wearing the
undercloth|ng specified by the manufacturer or\if not specified by the manufacturer, the standard
undercloth|ng according to 3.8.1.3, the suit system and a PFD, if required. If a PFD is not required and
there is ar| inflatable element on the suit, it.shall not be inflated for this test. A pass shall bel obtained if
there is nq| visual damage to the seams of.the suit and the tests are able to be completed by|the human
test subjedts, without any discomfort. if;any human test subjects fail any of the following tests then they
shall repedt them without the suit ta'ensure that they can perform them.

a) Kneel on both kneés; lean forward and place both hands on the floor 450 mm in [front of the
knees.

b) Rosition hands at chest level, palms out, reach directly overhead, interlock thumbs, gxtend arms
fully.

c) Kneel on the right knee, place left foot onto the floor with the left knee bent 90°. Tough toe of left
foo{ with the thumb of the right hand.

d) Extend arms fully in front of body, lock thumbs together, twist upper body 90° to the left and right.

e) Stand with feet a shoulder width apart, arms at side. Raise the arms until they are parallel to the
floor in front of the body. Squat down as far as possible.

f) Kneel as in movement c¢) with left arm hanging loosely at side, raise right arm fully overhead.
3.10.5.2DV D2 Modification of Clause 3.10.5.2 to replace with the following:

Each human test subject shall be able to complete the following series of movements
wearing the underclothing specified by the manufacturer or, if not specified by the
manufacturer, the standard underclothing according to 3.8.1.3, the suit system and a PFD,
if required. If a PFD is not required and there is an inflatable element on the suit system, it
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shall not be inflated for this test. A pass shall be obtained if there is no visual damage to
the seams of the suit and the tests are able to be completed by the human test subjects,
without any discomfort. If any human test subjects fail any of the following tests then they
shall repeat them without the suit system to ensure that they can perform them.

a) Kneel on both knee, lean forward and place both hands on the floor 450 mm in
front of the knees.

b) Position hands at chest level, palms out, reach directly overhead, interlock
thumbs, extend arms fully.

E Aeeroh he—righ Ree;prace1ert—TootohRto-the s —thet1eH bent90°_
Touch toe of left foot with the thumb of the right hand. Test shoulgd also be
conducted for left knee, right foot and right hand to left toe as well.

d) Extend arms fully in front of body, lock thumbs together, twist upper bpdy 90° to
the left and right.

e) Stand with feet a shoulder width apart, arms at side. Raise the arms until they are
parallel to the floor in front of the body. Squat down as.far as possible.

f) Kneel as in movement c) with left arm hanging loosely at side, raise right arm fully
overhead. Repeat with right arm hanging loosely at side, raised left|arm fully
overhead.

3.10.6 In-water performance and field of vision tests

3.10.6.1 Jump test

Each human test subject shall wear the underclothing specified by the manufacturer or, if not specified by

the manufacturer, the standard underclothing according to 3.8.1.3, the suit system correctly fagtened and

a PFD, if required. The human test subject shall jump feet first into water of a temperature of 215 °C from

a height of #,5 *95,. If an inflatable PFD is used, it shall not be inflated for this test. If a PFD is not required

and there i$ an inflatable elemehnt on the suit, it shall not be inflated for this test. Each human test subject

shall then I¢ave the pool andthe suit system shall be inspected for damage. If damage has ocg¢urred then
the suit shajl be deemed to have failed. Any injuries to the human test subject shall be reported.

3.10.6.2 Ip-water.donning

3.10.6.2.1 | When in the water, the human test subjects shall be able to fasten any secqndary suit

closures within’2 min

3.10.6.2.2 Where the suit system has removable hand protection or is required to have hand protection,
each human test subject wearing the underclothing specified by the manufacturer or, if not specified by the
manufacturer, the standard underclothing according to 3.8.1.3, the suit system and a PFD, if required,
shall demonstrate the removal of the hand protection from storage and its donning in 3 min. If a PFD is not
required and there is an inflatable element on the suit, it shall not be inflated for this test. The time to
remove and don the hand protection shall be recorded.

3.10.6.3 Turning test

Each human test subject shall wear the suit system, the underclothing specified by the manufacturer or, if
not specified by the manufacturer, the standard underclothing according to 3.8.1.3, and a PFD, if required.
The human test subject shall swim three breast strokes forward and then relax, arms by sides and legs
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