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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUEL CELL TECHNOLOGIES -
Part 3-100: Stationary fuel cell power systems — Safety

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpriing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p.nmc¢ =2
international co-operation on all questions concerning standardization in the electrical and electronic .’elds To
this end and in addition to other activities, IEC publishes International Standards, Technice’ Si =cific >tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove -nmenta: and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC c)llaborates closely
with the International Organization for Standardization (ISO) in accordance with coanaic>''s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near':* as ~ousible, an international
consensus of opinion on the relevant subjects since each technical comni*ee \ as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e. s i~ that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way ‘n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National ~om nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticoal «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. 2ac’es.

All users should ensure that they have the l=te.* e dition of this publication.

No liability shall attach to IEC or its'dire ‘t~rs, employees, servants or agents including individual experts and
members of its technical committees ad 1.7 National Committees for any personal injury, property damage or
other damage of any nature whats. eve . whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor. .atiye references cited in this publication. Use of the referenced publications is
indispensable for the corrc =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Standard 1£C 62282-3-100 has been prepared by IEC technical committee 105:
Fuel cell techrinlogies.

This second edition cancels and replaces the first edition published in 2012. This edition
co. stiwui=s a technical revision.

Thioedition includes the following significant technical changes with respect to the previous
ecition:

a)

b)
c)

recognition that fuel carrying components qualified to leakage standards (soundness)
need not be considered as potential flammable leak sources;

new Annex C for small power systems; and
clarifications for numerous requirements and tests.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
105/695/FDIS 105/705/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62282 series, published under the general title Fue: cell
technologies, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchaced un:i the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the dai> reiated to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the covr Lage of this publication indicates
that it contains colours which are considerea to be useful for the correct
understanding of its contents. Users should *he.efore print this document using a
colour printer.
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INTRODUCTION

A typical stationary fuel cell power system is shown in Figure 1.

Power inputs:

System boundary

electrical, thermal,
mechanical Recovered heat
a <
» Thermal >
management
system Waste heat
Ll
Fuel Fuel ¢ ?
| processing
system Fuel Useable power
Y cell stack :
electrical
or Power N
,_’ module conditioning
system
Oxidant Oxidant
> processing Water +
system treatment Internal power Discharge
- system needs water
Ventilation o >
>
Inert gas o Ventilation 1 xhaust gases,
Water » system Automatic Onboard I N * entilation
» control energy
-  » system storage | .
EMD: EM:
vibration, n‘oblse;{
wind, rain, vibration
temperature, |
etc. IEC

Figure 1 — Typical stationary fue!.ce:' power system

The overall design of the power system anticipate Ly this document forms an assembly of
integrated systems, as necessary, intended to perform designated functions, as follows.

Fuel processing system — System of caer ical and/or physical processing equipment plus
associated heat exchangers aru ceotrols required to prepare, and if necessary,
pressurize, the fuel for utilization »icth’n a fuel cell power system.

Oxidant processing system — System that meters, conditions, processes and may
pressurize the incoming supnly for use within the fuel cell power system.

Thermal management <vsen — System that provides heating or cooling and heat rejection
to maintain the fue' cen power system in the operating temperature range, and may
provide for the recave.v of excess heat and assist in heating the power train during start-
up.

Water treatent syctem — System that provides all the necessary purification treatment of
the recovired >r added water for use within the fuel cell power system.

Power cunditioning system — Equipment that is used to adapt the electrical energy
prociuced by the fuel cell stack(s) to application requirements as specified by the
nicnufacturer.

Actomatic control system — System(s) that is composed of sensors, actuators, valves,
~witches and logic components that maintain the fuel cell power system parameters within
the manufacturer’s specified limits including moving to safe states without manual
intervention.

Ventilation system — System that provides air through mechanical or natural means to the
fuel cell power system’s enclosure.

Fuel cell modules — Equipment assembly of one or more fuel cell stacks which
electrochemically converts chemical energy to electric energy and thermal energy
intended to be integrated into a power generation system.
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e Fuel cell stack — Equipment assembly of cells, separators, cooling plates, manifolds and a
support structure that electrochemically converts, typically, hydrogen rich gas and air
reactants to DC power, heat and other reactant bi-products.

e Onboard energy storage — System of internal electric energy storage devices intended to
aid or complement the fuel cell module in providing power to internal or external loads.
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FUEL CELL TECHNOLOGIES -

Part 3-100: Stationary fuel cell power systems — Safety

1 Scope

This part of IEC 62282 applies to stationary packaged, self-contained fuel cell power systems
or fuel cell power systems comprised of factory matched packages of integrated systems
which generate electricity through electrochemical reactions.

This document applies to systems

a) intended for electrical connection to mains direct, or with a transfer switch, or to a stand-
alone power distribution system;

b) intended to provide AC or DC power;

c) with or without the ability to recover useful heat;

d) intended for operation on the following input fuels:

1) natural gas and other methane rich gases derived from renewable (biomass) or fossil
fuel sources, for example, landfill gas, digester gas, coal mine gas;

2) fuels derived from oil refining, for example, diesel, gasoline, kerosene, liquefied
petroleum gases such as propane and butane;

3) alcohols, esters, ethers, aldehydes, ketones, Fischer-Tropsch liquids and other
suitable hydrogen-rich organic compounds derived from renewable (biomass) or fossil
fuel sources, for example, methanol, ethanol, di-methyl ether, biodiesel;

4) hydrogen, gaseous mixtures containing hydrogen gas, for example, synthesis gas,
town gas.
This document does not cover:

e micro fuel cell power systems;
e portable fuel cell power systems;

e propulsion fuel cell power systems.

NOTE For special applications such as “marine auxiliary power”, additional requirements can be given by the
relevant marine ship register standard.

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

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



