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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUEL CELL TECHNOLOGIES -

Part 3-1: Stationary fuel cell power systems —
Safety

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for stndard|t|on comprising
all national electrotechnical committees (IEC National Committees). The objeg to promote
international co-operation on all questions concerning standardization in the electfi
this end and in addition to other activities, IEC publishes International Standards\Technicak Spetifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (R 3

Publication(s)”). Their preparation is entrusted to technical committees; a E i njtte®/interested
in the subject dealt with may participate in this preparatory work b Y
governmental organizations liaising with the IEC also participate in jh ~ collaborates closely
with the International Organization for Standardization (ISO) in gccordange Wi itions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical mattg as early as possible, an |nternat|ona|
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

the latter.

IEC provides no marki
equipment declared to

All users should@ )
No liability shall chrt

IEC 62282-3-1 has been prepared by IEC technical committee 105:

Fuel cell technologies.

The text of this standard is based on the following documents:

FDIS Report on voting
105/138/FDIS 105/143/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The list of all the parts of the IEC 62282 series, under the general title Fuel cell technologies,
can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

@%
S
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FUEL CELL TECHNOLOGIES -

Part 3-1: Stationary fuel cell power systems —
Safety

1 Scope

This part of IEC 62282 is a product safety standard suitable for conformity assessment as

cell power systems comprised of factory matched packages of #
generate electricity through electrochemical reactions.

This standard applies to:

— systems intended for electrical connection to mains dire
stand-alone power distribution system;

— systems intended to provide a.c. or d.c. power;

a)
b)
c)
for examptel\m
d) hydroge

gas.
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. or boundary
Thermal o Recovered
‘_P' mangement > eat
system
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Fuel _| processing v A v
7| system N
" Fuel Power
cell conditioning
.| module system _ Useable power
. Oxidant 4 " electrical
Oxidant processing
7| system Water Internal power
- treatment needs
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Inert gas ; Ventilation
Water > system Automatic Onboard
control energy
system storag
EMs N\
Vibration,
wind, rain
temperature

etc.

— Fuel processing systeqn:
exchangers and coptrols

pressurize t
— Thermal man

equilibrium with

IEC 433/07

that meters, conditions, processes and may
in the fuel cell power system.

system, and may provide for the recovery of excess
r train during startup.

Automatic control system: The assembly of sensors, actuators, valves, switches and logic
components that maintains the fuel cell power system parameters within the
manufacturer’s specified limits without manual intervention.

Ventilation system: Provides, by mechanical means, air to a fuel cell power system’s
cabinet.

Fuel cell module: Assembly of one or more fuel cell stacks, electrical connections for the
power delivered by the stacks, and means for monitoring and/or control.

Fuel cell stack: Assembly of cells, separators, cooling plates, manifolds and a supporting
structure that electrochemically coverts, typically, hydrogen rich gas and air reactants to
d.c. power, heat, water and other byproducts.
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— Onboard energy storage: Internal energy source intended to aid or complement the fuel
cell module in providing power to internal or external loads.

This standard is applicable to stationary fuel cell power systems intended for indoor and
outdoor commercial, industrial and residential use in non-hazardous (unclassified) areas.

This standard contemplates all significant hazards, hazardous situations and events, with the
exception of those associated with environmental compatibility (installation conditions),
relevant to fuel cell power systems, when they are used as intended and under the conditions
foreseen by the manufacturer.

This standard deals with conditions that can yield hazards on the one hand to persons and on
the other to damage outside the fuel cell system only. Protection against damage to the fuel
cell system internals is not addressed in this standard, provided it does r ead to hazards
outside the fuel cell system.

equivalent to those prescribed by this standard.

2 Normative references

IEC 60079-0, Electrical apparatus fo
requirements

IEC 60079-2, Electrical apparatus fok exyplosive “ga:
enclosures “p”

IEC 60079-10, Electrigakappe

spheres — Part 0: General

dtmospheres — Part 2: Pressurized
gas atmospheres — Part 10: Classification of

explosive gas atmospheres — Part 16: Artificial
houses

1s”for explosive gas atmospheres — Part 20: Data for
elating to the use of electrical apparatus

analysis of technological systems

IEC 60335-1, Household and similar electrical appliances — Safety — Part 1: General
requirements

IEC 60335-2-51, Household and similar electrical appliances — Safety — Part 2-51: Particular
requirements for stationary circulation pumps for heating and service water installations

IEC 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic interference suppression and connection to
the supply mains

IEC 60417, Graphical symbols for use on equipment
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IEC 60529, Degrees of protection provided by enclosures (IP Code)

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

IEC 60730-2-5, Automatic electrical controls for household and similar use — Part 2-5:
Particular requirements for automatic electrical burner control systems

IEC 60730-2-6, Automatic electrical controls for household and similar use — Part 2-6:
Particular requirements for automatic electrical pressure sensing controls including
mechanical requirements

IEC 60730-2-9, Automatic electrical controls for household and similar use — Part 2-9:
Particular requirements for temperature sensing controls

IEC 60730-2-17, Automatic electrical controls for household and
Particular requirements for electrically operated gas valve$
requirements

analysis (FMEA)

IEC 60950-1:2005, Information technojoy

IEC 61000-3-4, } atibitity (EMC) — Part 3-4: Limits — Limitation of
emission of har D g i ge”’power supply systems for equipment with rated

current greater thar

IEC 61000-6<1 € q j ibili — Part 6-1: Generic standards -

IEC 61000-6-2, “Klecfromagnetic compatibility (EMC) — Part 6-2: Generic standards -
Immunity for industrial environments

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards -
Emission standard for residential, commercial and light-industrial environments

IEC 61000-6-4, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards -
Emission standard for industrial environments

IEC 61025, Fault tree analysis (FTA)

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems
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IEC 61511-1, Functional safety — Safety instrumented systems for the process industry sector
— Part 1: Framework, definitions, system, hardware and software requirements

IEC 61511-3, Functional safety — Safety instrumented systems for the process industry sector
— Part 3: Guidance for the determination of the required safety integrity levels

IEC 61779-4, Electrical apparatus for the detection and measurement of flammable gases —
Part 4: Performance requirements for group Il apparatus indicating up to 100% lower
explosive limit

IEC 61779-6, Electrical apparatus for the detection and measurement of flammable gases —
Part 6: Guide for the selection, installation, use and maintenance of apparatus for the
detection and measurement of flammable gases

IEC 61882, Hazard and operability studies (HAZOP studies) — Applicatio

IEC 62086-1, Electrical apparatus for explosive gas atmospheres
heating — Part 1: General and testing requirements

IEC 62282-2, Fuel cell technologies — Part 2: Fuel cell mod

IEC 62282-3-2, Fuel cell technologies — Part 3-2: jon power systems —
Performance test methods

ISO 3864-2:2004, Graphical symbols
principles for product safety labels

ISO 4413, Hydraulic fluid p

ISO 5388, Stationary
ISO 7000, Grap@

ISO 10442, Petroleum, chemical and gas service industries — Packaged, integrally geared
centrifugal air compressors

ISO 13631, Petroleum and natural gas industries — Packaged reciprocating gas compressors
ISO 13707, Petroleum and natural gas industries — Reciprocating compressors

ISO 13709, Centrifugal pumps for petroleum, petrochemical and natural gas industries

ISO 13850, Safety of machinery — Emergency stop — Principles for design

ISO 14121, Safety of machinery — Principles of risk assessment

ISO 14847, Rotary positive displacement pumps — Technical requirements

ISO 15649, Petroleum and natural gas industries — Piping
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ISO/TR 15916, Basic considerations for the safety of hydrogen systems

ISO/TS 16528, Boilers and pressure vessels — Registration of codes and standards to
promote international recognition

ISO/IEC Guide 7:1994, Guidelines for drafting of standards suitable for use for conformity
assessment

ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards
3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
accessible
area to which, under normal operating conditions, one of the followi

a) access can be gained without the use of a tool;

one such conductor and earth not exceeding * , or 60 V d.c., under normal
operating conditions, which is separated m K s voltage by basic insulation, and
2 | ' ELV circuit nor meets all of the

[IEC 60950]

3.3 <>
circuit, limited ¢ 3

circuit which is so d ed that, under both normal operating conditions and
single-fault conditiohs h can be drawn is not hazardous

circuit which™s direstly connected to the a.c. mains supply. It includes, for example, the
means for connection/to the a.c. mains supply, the primary windings of transformers, motors
and other loading devices

[IEC 60950]

3.5

circuit, safety-control

circuit or portion thereof involving one or more safety controls in which failure due to
grounding, opening or shorting of any part of the circuit can cause unsafe operation of the
controlled equipment
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3.6

circuit, safety extra low voltage (SELV)

secondary circuit which is so designed and protected that under normal operating conditions
and single-fault conditions, its voltages do not exceed a safe value

[IEC 60950]

3.7

circuit, secondary

circuit which has no direct connection to a primary circuit and derives its power from a
transformer, converter or equivalent isolation device, or from a battery

[IEC 60950]

3.8

circuit, telecommunications network voltage (TNV)
circuit which is in the equipment and to which the accessible ares
that is so designed and protected that, under normal operati
conditions, the voltages do not exceed specified limit values

ed and
ngle-fault

[IEC 60950, 1.2.8.8 for specific limits]

3.9
class | equipment
equipment where protection against electric shog

a) using basic insulation;

b) providing a means of connection to | & ingconductor in the building wiring
to those conductive parts that are( oth e of assuming hazardous voltages if

3.10
design pressure
pressure used i
temperature, for
characteristics

3.11
effluent

electrical equipment
see 3.14

3.13

ELV circuit
see 3.2

3.14

equipment, electrical

general term including material, fittings, devices appliances, fixtures, apparatus and the like
used as part of, or in connection with, and electrical installation

3.15
flame failure lock-out time
see 3.31
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