PUBLICLY
AVAILABLE
SPECIFICATION

IEC
PAS 62282-6-1

Pre-Standard First edition

2006-02

(>
Fuel cell technologies— %
Part 6-1:
Micro fuel ce @/s tems — Safety

Reference number
IEC/PAS 62282-6-1:2006(E)



https://standards.iteh.ai/catalog/standards/iec/0c309835-3a3e-4791-8c18-68ec8b9ac9a6/iec-pas-62282-6-1-2006

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For exa
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication,
base publication incorporating amendment 1 and the base publication iptQrporating
amendments 1 and 2.

Further information on IEC publications

: G ) enables you to
ext\spdrches, technical committees



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/0c309835-3a3e-4791-8c18-68ec8b9ac9a6/iec-pas-62282-6-1-2006

PUBLICLY
AVAILABLE
SPECIFICATION

IEC
PAS 62282-6-1

Pre-Standard First edition

2006-02

(N

Fuel cell technologies-—

Part 6-1:
Micro fuel cell ve @/s tems — Safety

© IEC 2006 — Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 2291903 00 E-mail: inmail@iec.ch  Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XE

International Electrotechnical Commission

MexayH Hasa dnekTpoTexHuyeckas Komuccus .
eXAyHapoaHas JnekTpoTte eckan Rommee For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/0c309835-3a3e-4791-8c18-68ec8b9ac9a6/iec-pas-62282-6-1-2006

-2- PAS 62282-6-1 © IEC:2006(E)

CONTENTS
FOREWORD ...ttt ettt et e e e e e e e e e et e et e e e e e e e e e e e e e e e e e e e et eerenns 5
LS T o7 o o 1= TP 6
1.1 SYSIEM DOUNAAIY oo e 6
1.2 Equivalent Level of Safety ... 7
2 NOIMaAtiVe FefErENCES . o e 7
Terms and definitioNs . ... e 8

Materials and construction of fuel cartridge, micro fuel cell power unj

4.1 General...ccooiiiiiiiii e S G D

4.2 FMEA/hazard analysis

4.3 Fuel INpUt. .o N e e e N N e e e )

4.4 General materials......coooeieiiiiiiiiii e S O N e e N e e e r e
4.5 Selection of materials..........cooooiiiiiii NG NG N Y e
4.6 Vacant.....oooooiiiiiiee s L e NG e G e
4.7 General construction ..........................

4.8 Vacant .........cocooevnnn L

4.9 Piping and fittings................. NG D

4.10 Fuel containing parts and piping syste

4.11

4.12 Ignition source
4.13 Enclosures
4.14 Protection agai
4.15 Prote@
4.16 Fuel ce

4.17 Fuel supp
4.18
4.19

4.20
4.21

4.22
5 Abnormal operatidn requirements and testS..........coiiiiii i 25
5.1 Abnormal operations and fault conditions ... 25
6 Instructions and warnings for fuel supply cartridges, micro fuel cell power units,
and micro fuel Cell POWET SYSTEMS ... ..ot e eas 28
6.1 Minimum markings required on the cartridge ...........ccooiiiiiiiii 28
6.2 Additional information required either on the cartridge or on accompanying
written information or on the system or power unit...............cooiiiii 28
7 Type tests for a fuel cartridge, a micro fuel cell power unit, and a micro fuel cell
POW T SY ST OIM L.ttt e 28
T TSt CONAITIONS .. e 29
7.2 Leakage measurement of methanol and the measuring procedure........................ 29
A T 187/ o 1= TR (=13 € P 34
Annex A (Normative) formic acid fuel cell systems ........cooviiiiiiiii 49


https://standards.iteh.ai/catalog/standards/iec/0c309835-3a3e-4791-8c18-68ec8b9ac9a6/iec-pas-62282-6-1-2006

PAS 62282-6-1 © IEC:2006(E) -3-

A.2 NOrMative ref@rENCES ... e e 50
A.3 Terms and definitionNS ... 51
A.4 Materials and construction of fuel cartridge, micro fuel cell power unit, and micro

fuel cell power system for portable deviCe ..o 51
A.5 Requirements of fuel cartridge, micro fuel cell power unit, and micro fuel cell power

L3 ET (=T 1 TP PP UPRPPRP 52
A.6 Instructions and warnings for fuel supply cartridges, micro fuel cell power units,

and micro fuel cell power systems using formic acid as a fuel................ccooeiiiiiinnnnl, 52
A.7 Type tests for a fuel cartridge, a micro fuel cell power unit, and a micro fuel cell

0T 11T Y= (= o N 52
Annex B (normative) Hydrogen stored in hydrogen absorbing metal alloy/.....N.ooovivnnnn. 56

C.4 Materials a
fuel cell po

D.4 Materials and construction of fuel cartridge, micro fuel cell power unit, and micro

fuel cell power system for portable deviCes.........coiiiiiiiiii 76
D.5 Abnormal operation requirements and testS...... ..o 76
D.6 Instructions and warnings for fuel supply cartridges, micro fuel cell power units,

and micro fuel Cell POWET SYSTEMS .. ..iiuiiii i e e 76
D.7 Type tests for a fuel cartridge, a micro fuel cell power unit, and a micro fuel cell

L0 11T Y= (= o S 77
Annex E (normative) Borohydride COMPOUNGS.......ccuuiiiiiiiiiiiiie e 93
e S T o o T o 93
E.2 NOrmative ref@rENCES . ocuiii e 95


https://standards.iteh.ai/catalog/standards/iec/0c309835-3a3e-4791-8c18-68ec8b9ac9a6/iec-pas-62282-6-1-2006

-4 - PAS 62282-6-1 © IEC:2006(E)

E.4 Materials and construction of fuel cartridge, micro fuel cell power unit, and micro
fuel cell power system for portable deviCes. ... ... 97

E.5 Abnormal operation requirements and testS.........cooiii i 99

E.6 Instructions and warnings for fuel supply cartridges, micro fuel cell power units,
and micro fuel cell POWEr SYStEMS .. ... 99

E.7 Type tests for a fuel cartridge, a micro fuel cell power unit, and a micro fuel cell
POW T SY ST BIM L.t ittt ans

Annex F (Normative) Butane Supplement



https://standards.iteh.ai/catalog/standards/iec/0c309835-3a3e-4791-8c18-68ec8b9ac9a6/iec-pas-62282-6-1-2006

PAS 62282-6-1 © IEC:2006(E) -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUEL CELL TECHNOLOGIES -
Part 6-1: Micro fuel cell power systems — Safety

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards
Technical Reports, Publicly Available Specifications (PAS) and Guides (heraf
Publication(s)”). Their preparation is entrusted to technical committees; any IE
in the subject dealt with may participate in this preparatory work. Interngti
governmental organizations liaising with the IEC also participate in this p
with the International Organization for Standardization (ISO) in accord
agreement between the two organizations.

to as “IEC
e_interested
gnd non-

other damage o
expenses arising
Publications.

A PAS
available to
IEC-PAS 62282-¢ as been processed by IEC technical committee 105: Fuel cell
technologies.
The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
105/96/PAS 105/104/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard. Its structure will
then be adapted to the IEC rules.

This PAS shall remain valid for an initial maximum period of three years starting from
2006-02. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

The contents of the corrigendum of April 2007 have been included in this copy.
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FUEL CELL TECHNOLOGIES -

Part 6-1: Micro fuel cell power systems — Safety

1 Scope

1.1 System boundary

1.1.1 This consumer safety PAS covers fuel cell power systems, power units and fuel
cartridges that are wearable or easily carried by hand, providing d.c. o ts that do not
exceed 60 V d.c. and power outputs that do not exceed 240 VA. Ag [such, the externally
accessible circuitry is considered as circuits that are “SELV” as defingd 1 0950-1, and

This PAS establishes requirements for all fuel cell pewe ; A nitsand cartridges to
ensure a reasonable degree of safety for normal eseeable misuse, and
consumer transportation of such items. The cartridg
to be refilled by the consumer. Cartridges i

1.1.4 Fuel cell power
specified in 1.1.1 are cpyer

1.1.6.3 This PAS ludes requirements for other fuels and the associated systems in the
annexes, formatted as deviations or additional requirements to the main body of this PAS.

1.1.6.4 It is understood that all fuel cartridges, power units and fuel cell systems should
comply with applicable country and local requirements including transportation, child-
resistance, and storage, where required.
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1.2 Equivalent Levelof

The requirements of thi C tehe 0 constrain innovation. The manufacturer
may consider fuelg, materid Jdesi r co structlons not specmcally dealt with in th|s PAS.
These alternativ%? i
those prescribed

IEC 60079-15:2005¢ Electrical apparatus for explosive gas atmospheres — Part 15:
Construction, test and marking of type of protection ‘n’ electrical apparatus

IEC 60086-4:2000, Primary batteries — Part 4: Safety of lithium batteries

IEC 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

IEC 60695-2-20, Fire hazard testing — Part 2-20: Glowing/hot-wire based test methods — Hot-
wire coil ignitability — Apparatus, test method and guidance

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60730-1, Automatic electrical controls for household and similar use — Part 1. General
requirements

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements
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IEC 61025, Fault tree analysis
IEC 61032, Protection of persons and equipment by enclosures — Probes for verification

IEC 61960, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Secondary lithium cells and batteries for portable applications

ISO 175, Plastics — Methods of test for determination of the effects of immersion in liquid
chemicals

ISO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ISO 1817, Rubber, vulcanized — Determination of the effect of liquids

ISO 9772, Cellular plastics — Determination of horizontal burning cha stics of small
specimens subjected to a small flame

ISO 15649, Petroleum and natural gas industries — Piping

ISO 16000-3, Indoor air — Part 3: Determination of for , 7 er carbonyl
compounds — Active sampling method

test chamber air by active sampling on Tenax 1] ermaly desorption and gas
chromatography using MS/FID

ISO 16017-1, Indoor, ambient and wi
organic compounds by sorbent tube/the
Pumped sampling

ing and analysis of volatile
gas chromatography — Part 1:

ANSI/ASME B.31.3, Process piping

3 Terms and defi

For the purposei

3.1

enclosure
parts of the ry ded to be a barrier to protect, shield, and control access to the
internal compo

grms and definitions apply.

3.2
fire enclosure
part of the fuel ce
within

power unit that is intended to minimize the spread of fire or flames from

3.3
fuel
one of the following substances:

a) Methanol or methanol/water solution regardless of the concentration that is used to
produce electricity in the fuel cell unit

) Formic acid

) Hydrogen

d) Methanol clathrate compound

) Borohydride compounds

f) Butane
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NOTE The methanol or methanol/water solution, is covered by the main body of the PAS. Annexes A through F
cover the other fuels.

34

fuel cartridge

removable article that contains and supplies fuel to the fuel cell power unit or internal
reservoir, not to be refilled by the user

3.5

insert cartridge

fuel cartridge, which has its own enclosure and is installed within the enclosure of the device
powered by the fuel cell power system

3.6

exterior cartridge
fuel cartridge, which has its own enclosure that forms a portion of
powered by the fuel cell power system

3.7

attached cartridge
fuel cartridge, which has its own enclosure that conpé
cell power system

3.8

satellite cartridge
fuel cartridge that is intended to be conne v rom the fuel cell power unit to
transfer fuel to the internal reservoir ingide the mj el cell power unit

3.9
fuel cell power unit
fuel cell power unit inte € i which service and replacement of the fuel

cell power unit wilk be ‘ eNysenor by a person who has been trained to service
and repair the pt

3.10

cartridge in
at 22 °C

3.1
fuel supply uni
cartridge in which

pressurized
he’hormal working pressure exceeds a gauge pressure of 50 kPa at 22 °C

3.12

hazardous liquid fuel

any liquid fuel amount over 5 ml or a concentration of methanol greater than, or equal to, 4 %
by weight in water. Other hazardous fuel definitions are given in Annexes A through F

3.13
internal reservoir
structure in a fuel cell power unit that stores fuel and cannot be removed

3.14
leakage
accessible hazardous liquid fuel outside the system or cartridge
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3.15

limited power sources

circuits supplied by a limited power source are not considered to be a potential fire hazard
due to the limits on available power to the circuits. A limited power source is either inherently
or non-inherently limited

NOTE An inherently limited power source does not rely on a current-limiting device to meet limited power
requirements although it may rely on an impedance to limit its output. However, a non-inherently limited power
source relies upon a current-limiting device such as a fuse, etc. to meet limited power requirements.

3.16

material, toxic
any material having a toxic hazard rating of 2, moderate, in Sax’s "Dang
Industrial Materials" or related reference guide

ous Properties of

3.17

mechanical enclosure
parts of the micro fuel cell intended to be a barrier to protect, sf
internal components or material

access to the

3.18

micro fuel cell
fuel cell power system and fuel cartridge that is
a d.c. output that does not exceed 60 V,

3.19
no accessible liquid

3.20
no-fuel vapour loss

fuel vapour escapifg
3.21

no leakage
no accessible haz

3.22
room
constructed

total volume ba ed on\the intended portable fuel ceII power unit application

3.23

valve, refill

component of the non-user-refillable fuel cartridge that allows refilling the cartridge only by
trained technicians

3.24
valve, shut-off
component of a fuel cartridge that controls the release of fuel

3.25
waste cartridge
cartridge that stores waste and by-products from the power unit

3.26
water cartridge
cartridge that is filled with water (no additives) to adjust fuel concentration
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4 Materials and construction of fuel cartridge, micro fuel cell power unit
and micro fuel cell power system for portable devices

4.1 General

4.1.1 The fuel cell power unit when coupled to the fuel cartridge shall be designed and
constructed to avoid any credible risk of fire or explosion posed by the fuel cell power system
itself or gases, vapours, liquids or other substances produced or used by the fuel cell power
system.

41.2 To prevent a fire or explosion hazard within the fuel cell power system, the
manufacturer shall eliminate potential ignition source(s) within areas where fuel is present (or
can be potentially released).

4.1.3 Flammable, toxic and corrosive fluids shall be kept withi
system such as within fuel piping, in a reservoir, a cartridge or &
leakage.

4.2 FMEA/hazard analysis

4.2.1 A failure modes and effects analysis (FMEA)/or equivalen

4.3.1 The manufactyre y e, power unit and/or fuel cartridges shall
specify the typ n e fuel and, if applicable, the quality and
characteristics
information shall bé g

specify the fuel cartridge(s) that it is intended for. This

employed with the fuel cell power system. This
information QVi s part of the documentation provided with the fuel cell power

e documentation provided with the system.

The materials and soédting shall be resistant to corrosion under the normal transportation and
normal usage conditions over the lifespan of the product.

4.5 Selection of materials

4.5.1 Non-metallic materials such as rubber and plastics shall be selected so as to be
resistant to deterioration under their normal usage conditions over the lifespan of the product.

4.5.2 Materials employed in the fuel cell system and cartridge shall be resistant to the
affects of temperature and exposure to fuels and the effects of weather as outlined in 4.7.

4.5.3 Metallic and non-metallic materials used to construct internal or external parts of the
fuel cell power system, in particular those exposed directly or indirectly to moisture, fuel
and/or by-products in either a gas or liquid form as well as all parts and materials used to seal
or interconnect the same, e.g. welding consumables, shall be suitable for all physical,
chemical and thermal conditions which are reasonably foreseeable within the scheduled
lifetime of the equipment and for all test conditions; in particular,
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e they shall retain their mechanical stability with respect to strength (fatigue properties,
endurance limit, creep strength) under normal usage;

e they shall be sufficiently resistant to the chemical and physical action of the fluids that
they contain and to environmental degradation;

e the chemical and physical properties necessary for operational safety shall not be
significantly affected within the expected lifetime of the equipment;

e specifically, when selecting materials and manufacturing methods, due account shall be
taken of the material’s corrosion and wear resistance, electrical conductivity, impact
strength, ageing resistance, the effects of temperature variations, the effects arising when
materials are put together (e.g. galvanic corrosion), and the effects g olet radiation;

— minimize that effect by appropriate design, e.g. additional thickne by appropriate
protection, e.g. use of liners, cladding material i , taking due
account of normal use;

— permit replacement of parts which are most affec

— and draw attention, in the manual referré

ISO 188 and ISO 1817

4.5.5 Polymeriii?
contact with thos .

4.7.1 Micro wer systems shall have a safe construction that is resistant to impact
(drop), vibratio shing, environmental changes such as temperature, moisture and
atmospheric pressuré fluctuations during normal use, reasonably foreseeable misuse, and
consumer transportation of such items.

4.7.2 Connection mechanisms, including the connection between a detachable fuel cartridge
and the fuel cell system, and the electrical connection between the fuel cell module and
device, shall be designed in such a way that they cannot be attached at a wrong location or in
an incomplete state so that leakage occurs.

4.7.3 An edge projection or corner of a fuel cell power system and a fuel cartridge shall not
be sufficiently sharp to result in a risk of injury to persons during the intended use or user
maintenance.


https://standards.iteh.ai/catalog/standards/iec/0c309835-3a3e-4791-8c18-68ec8b9ac9a6/iec-pas-62282-6-1-2006

