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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUEL CELL TECHNOLOGIES -

Part 1: Terminology

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standargs, T Specifications,
Technical Reports, Publicly Available Specifications (PAS)

with the International Organization for Standardization (ISO) in accordgnce w codltlos determined by
agreement between the two organizations.

g = N
consensus of opinion on the relevant subjects since each i mi \ epresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fori i 3 accepted by IEC National
Committees in that sense. While all reasonable effor 3 are\ at the technical content of IEC
Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' ati and regional publications. Any divergence

between any IEC Publication and the corre ional 8y regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide dependent certification bodies provide conformity
assessment services ang to IEC marks of conformity. IEC is not responsible for any

6) All users should uret e\latest editjon of this publication.

7) No liability shall i irectors,_envployees, servants or agents including individual experts and
ether direct or indirect, or for costs (including legal fees) and
se of, or reliance upon, this IEC Publication or any other IEC

exceptional circumstances, a technical committee may propose the publication of a technical
specification when

» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

» the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62282-1, which is a technical specification, has been prepared by IEC technical
committee 105: Fuel cell technologies.
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This second edition cancels and replaces the first edition, published in 2005. This second
edition constitutes a technical revision.

The first edition of IEC TS 62282-1 was intended as a resource for the working groups of TC
105 and users of the TC 105 standards series; therefore it only included terms and definitions
used in the other IEC 62282 standards to provide consistency among those documents. This
second edition is a general fuel cell glossary, including all terms unique to fuel cell
technologies, and it is a complete re-write of the previous edition.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
105/200/DTS 105/250/RVC

Full information on the voting for the approval of this technical specification can _befound in

the report on voting indicated in the above table.

This publication has been drafted in accordance with the

« transformed into an International stang
* reconfirmed,

* withdrawn,

* replaced by a revised<editign

=%
N
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FUEL CELL TECHNOLOGIES -

Part 1: Terminology

1 Scope

This part of IEC 62282 provides uniform terminology in the forms of diagrams, definitions and
equations related to fuel cell technologies in all applications including but not limited to
stationary power, transportation, portable power and micro power applicatj

Not found here are words and phrases, which can be found if\s ionaries,
engineering references or the IEC 60050 series.

NOTE The first edition of IEC 62282 was intended as a resource for the wo
105 series of fuel cell standards. This second edition has been expanded/intq_a‘\gene

of the IEC TC
cell gldssary.

aIueI
2 Diagrams of generalized fuel cell systems

21 Diagrams
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Figure 1 — Stationary fuel cell power systems (3.49.3)
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Fuel cell power system
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Figure 2 — Portable fuel cel
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Figure 3 — Micro fuel cell power systems (3.49.1)
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2.2 Definition of dig
The overall des@( anfticipated by this part of IEC 62282 are formed by
an assembly of integ ecessary, intended to perform designated functions,

as follows:
e Automati ystem that is composed of sensors, actuators, valves,
switches i pts that maintain the fuel cell power system (3.49) parameters

e Fuel cCe gquipment assembly of one or more fuel cell stacks (3.50) which
electrochemjcally\ converts chemical energy to electric energy and thermal energy
intended to beNntegrated into a vehicle or power generation system.

e Fuel cell stack — Equipment assembly of cells, separators, cooling plates, manifolds (3.70)
and a supporting structure that electrochemically converts, typically, hydrogen rich gas
and air reactants to DC power, heat and other reaction products.

e Fuel processing system — System of chemical and/or physical processing equipment plus
associated heat exchangers and controls required to prepare, and if necessary,
pressurize, the fuel for utilization within a fuel cell power system (3.49).

e Onboard energy storage — System of internal electric energy storage devices intended to
aid or complement the fuel cell module (3.48) in providing power to internal or external
loads.

e Oxidant processing system — System that meters, conditions, processes and may
pressurize the incoming supply of oxidant for use within the fuel cell power system (3.49).

e Power conditioning system — Equipment that is used to adapt the electrical energy
produced by the fuel cell stack(s) (3.50) to application requirements as specified by the
manufacturer.
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Thermal management system — System that provides heating or cooling and heat rejection
to maintain the fuel cell power system (3.49) in the operating temperature range, and may
provide for the recovery of excess heat and assist in heating the power train during
startup.

Ventilation system — System that provides air through forced or natural means to the fuel
cell power system’s (3.49) enclosure.

Water treatment system — System that provides all of the necessary treatment of the
recovered or added water for use within the fuel cell power system (3.49).

For micro fuel cell power systems

Fuel cartridge — Removable article that contains and supplies fuel to the micro fuel cell
power unit (3.74) or internal reservoir, not to be refilled by the user( Possihle variations
include:

— attached — having its own enclosure that connects to the deyicg powered\yy the micro
fuel cell power system (3.49.1);

— satellite — intended to be connected to ) € he’micro fuel cell power
i ' icro fuel cell power unit.

Micro fuel cell power unit — Mi
cartridge

~ Degradation of the performance of an equipment,
caused by an electromagnetic disturbance.

For the purposes of this document, the following terms and definitions apply.

3.1
air

bleed

introduction of small levels of air (around 5 %) into the fuel stream, upstream of the fuel inlet
to the fuel cell (3.43) or fuel cell stack (3.50) or within the anode (3.2) compartment

NOTE The purpose of air bleed is to mitigate poisoning by species such as carbon monoxide by catalytic
oxidation of the poison within the anode (3.2) compartment of the fuel cell (3.43).

3.2

anode
electrode (3.33) at which the oxidation of the fuel takes place

[IEC 60050-482:2004, 482-02-27, modified]
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3.3
active layer
See catalyst layer (3.14).

3.4
area

3.4.1
cell area
geometric area of the bipolar plate (3.9) perpendicular to the direction of current flow

NOTE The cell area is expressed in m2.

3.4.2
electrode area

3.4.21
active area
geometric area of the electrode (3.33) perpendicular to the dire

low

NOTE 1 The active area is expressed in mZ2.

NOTE 2 The active area, also called effective area is used in thg urrent density (3.26).

3.4.2.2
effective area
See active area (3.4.2.1).

3.4.2.3
electrochemical surface area
st (3.31) surface

geometric area of { i VARH perpendicular to the direction of net current flow,

including active g 3.4.2\1),°8 atalysed areas of the membrane
NOTE The mé assembly (MEA) area is expressed in m2.

3.4.4

specific su

area of an elestrocats
electrochemical s

lyst (3.31) accessible to reactants due to its open porous structure or
ace area (3.4.2.3) per unit mass (or volume) of the catalyst (3.11)

NOTE The specific surface area is expressed in m2/g, m2/m3,

3.5
availability factor
ratio of the up duration to the period of time under consideration

[IEC 60050-603:1986, 603-05-09]

3.6

axial load

compressive load applied to the end plates (3.40) of a fuel cell stack (3.50) to assure contact
and/or gas tightness

NOTE The axial load is expressed in Pa.
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3.7

balance of plant

BOP

supporting/auxiliary components based on the power source or site-specific requirements and
integrated into a comprehensive power system package

NOTE In general, all components besides the fuel cell stack (3.50) or fuel cell module (3.48) and the fuel
processing system are called balance of plant components.

3.8
base load operation
See full load operation (3.77.4).

3.9
bipolar plate
conductive plate separating individual cells in a stack, acting as ¢

(3.73)

NOTE The bipolar plate usually incorporates flow field on either sidé
oxidant) and removal of products, and may also contain conduits fo
physical barrier to avoid mixing of oxidant, fuel and coolant fluigs
separating plate.

3.10
bus bar
See stack terminal (3.105).

3.1
catalyst
substance that accelerat

See also electrocatalys

NOTE The cataly

3.12
catalyst coated
CCM

See also membrane\elecipdde assembly (MEA) (3.73).

3.13
catalyst coated substrate

CCSs

substrate whose surface is coated with a catalyst layer (3.14)

3.14

catalyst layer

surface adjacent to either side of the membrane containing the electrocatalyst (3.31), typically
with ionic and electronic conductivity

NOTE The catalyst layer comprises the spatial region where the electrochemical reactions may take place.
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3.15

catalyst loading

amount of catalyst (3.11) incorporated in the fuel cell (3.43) per unit active area (3.4.2.1),
specified either per anode (3.2) or cathode (3.18) separately, or combined anode and
cathode loading

NOTE The catalyst loading is expressed in g/m2.

3.16
catalyst poisoning
inhibition of the catalyst (3.11) properties by substances (poisons)

NOTE Electrocatalyst (3.31) poisoning causes degradation of the fuel cell (3.43) perform4d

3.17
catalyst sintering
binding together of catalyst (3.11) particles due to chemical and

3.18
cathode
electrode (3.33) at which the reduction of the oxidant t

[IEC 60050-482:2004, 482-02-28, modified]

3.19
cell(s)

3.19.1
planar cell
fuel cell (3.43) formed in g

3.19.2

single cell
basic unit of a’c‘@}
ectro

separated by el

a set of an anode (3.2) and a cathode (3.18)

3.19.3
tubular cell
fuel cells (3.43) witk i structure that allows fuel and oxidant to flow on the inner or

NOTE Differents tion types can be used (e.g. circular, ellipse).

3.20
compression end plate
See end plate (3.40).

3.21

conditioning

(related to cells/stacks) preliminary step that is required to properly operate a fuel cell (3.43)
and that is realized following a protocol specified by the manufacturer

NOTE The conditioning may include reversible and/or irreversible processes depending on the cell technology.

3.22
cross leakage
See crossover (3.23).
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3.23

crossover

leakage between the fuel side and the oxidant side, of a fuel cell (3.43), in either direction,
generally through the electrolyte (3.34)

NOTE Crossover is also called cross leakage.

3.24
current

3.241
leakage current
electric current in an unwanted conductive path other than a short-circuit

NOTE The leakage current is expressed in A.

[IEC 60050-151:2001, 151-15-49]

3.24.2

rated current
maximum continuous electric current as specified by the
power system (3.49) has been designed to operate

ich the fuel cell

NOTE The rated current is expressed in A.

3.25
current collector

3.26
current density

3.27
degradation rate
rate at which

NOTE The~degradation rate ca

n beMised to measure both recoverable and permanent losses in cell performance.
The typicél unitaf meas

ure is volts (DC) per unit time or % of initial value (volt DC) per a fixed time.

3.28
desulfurizer
reactor to remove sulfur components contained in raw fuel (3.89)

NOTE Adsorbent desulfurizer, catalytic hydro-desulfurizer, etc.

3.29

differential cell pressure

difference in pressure across the electrolyte (3.34) as measured from one electrode (3.33) to
the other

NOTE The differential cell pressure is expressed in Pa.

3.30
efficiency
ratio of output useful energy flows to input energy flows of a device

NOTE The energy flows can be measured by measuring the relevant in and output values over one single defined
time interval, and can, therefore, be understood as mean value of the respective flows.
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3.30.1

electrical efficiency

ratio of the net electrical power (3.85.3) produced by a fuel cell power system (3.49) to the
total enthalpy flow supplied to the fuel cell power system

NOTE Lower heating value (LHV) is assumed unless otherwise stated.

3.30.2

exergetic efficiency

ratio of the net electrical power (3.85.3) produced by a fuel cell power system (3.49) and the
total exergy flow supplied to the fuel cell system assuming gaseous reaction products

3.30.3

heat recovery efficiency
ratio of recovered heat flow of a fuel cell power system (3.49) and
supplied to the fuel cell power system

NOTE The supplied total (including reaction enthalpy) enthalpy flow of thé
lower heating value (LHV) for a better comparison with other types of eneyg

3.30.4
overall energy or total thermal efficiency

3.30.5
overall exergy efficiency
ratio of the sum of net
heat related to the tota

NOTE The supplied/tetal &
product for a better pari
3.31

electrocatalyst

electrocatalyst support
component of an electrode (3.33) that is the support of the electrocatalyst (3.31), and serves
as the conductive medium

3.33

electrode

an electronic conductor (or semi-conductor) through which an electric current enters or leaves
the electrochemical cell as the result of an electrochemical reaction

NOTE An electrode (3.33) may be either an anode (3.2) or cathode (3.18).

3.33.1

gas diffusion electrode

component on the anode (3.2) or cathode (3.18) side comprising all electronic conductive
elements of the electrode (3.33), i.e. gas diffusion layer (3.57) and catalyst layer (3.14)



