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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUEL CELL TECHNOLOGIES -

Part 6-401: Micro fuel cell power systems —
Power and data interchangeability —
Performance test methods for laptop computer

FOREWORD

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 Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national 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 certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 62282-6-401 has been prepared by IEC technical committee 105: Fuel cell technologies. It
is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

105/XX/FDIS 105/XX/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
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at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related 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 cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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FUEL CELL TECHNOLOGIES -

Part 6-401: Micro fuel cell power systems —
Power and data Interchangeability —
Performance test methods for laptop computer

1 Scope

This part of IEC 62282 covers the requirements for the performance test methods of a micro
fuel cell/battery power system, consisting of a fuel cell system with secondary battery for laptop
computers.

For this purpose, this document covers electrical performance test for the fuel cell/battery hybrid
system. This document also covers performance test methods which focus on the power and
data interchangeability with the micro fuel cell power system and laptop computer and other
characteristics for BOP (balance of plant) installed for laptop computer applications with fuel
cell/battery hybrid system. This document applies to gaseous hydrogen-fuelled fuel cell power,
liquid hydrogen-fuelled fuel cell power, direct methanol fuel cell power, and battery hybrid power
pack systems.

The following fuels are considered within the scope of this document:

— gaseous hydrogen;

— liquid hydrogen compounds

— methanol.

This document does not apply to reformer-equipped fuel cell power systems.

A block diagram of micro fuel cell power system is shown in Figure 1. This document covers

configuration, the mode of hybridization and operation modes for fuel cell/battery power
systems.
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Figure 1 — Micro fuel cell power system block diagram
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050-485, International Electrotechnical Part 485: Fuel cell

technologies, available at www.electropedia.org

Vocabulary (IEV) -

IEC 62282-4-101, Fuel cell technologies — Part 4-101: Fuel cell power systems for propulsion
other than road vehicles and auxiliary power units (APU) — Safety of electrically powered
industrial trucks

IEC 61204, Low-voltage power supply devices, d.c. output — Performance characteristics
3 Terms, definitions and abbreviations

3.1

For the purposes of this document, the terms and definitions given IEC 60050-485 and the
following apply.

Terms and definitions

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.11
fuel cell/battery hybrid system
fuel cell power system combined with a battery, for delivering useful electric power

Note 1 to entry: The fuel cell power system can deliver electric power, charge the battery, or both. The system can
deliver and accept electric energy.


https://www.electropedia.org/
https://www.iso.org/obp
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[SOURCE: IEC 60050-485:2020, 485-09-18]

3.1.2

fuel cell power system

generator system that uses one or more fuel cell modules (IEV 485-09-03) to generate electric
power and heat

[SOURCE: IEC 60050-485:2020, 485-09-01]

3.1.3

micro fuel cell power system

micro fuel cell power unit and associated fuel cartridges that is wearable or easily carried out
by hand

[SOURCE: IEC 60050-485:2020, 485-09-21]

3.1.4
DC output voltage

voltage between the output terminals under operating conditions
Note 1 to entry: The output voltage is expressed in V.
[SOURCE: IEC 60050-485-13-03]

3.1.5
DC output current
output current that can be continuously supplied to the load side

3.1.6

DC output power

output that can be continuously supplied to the load side, expressed as the product of output
voltage and output current

3.1.7

DC output plug

accessory having pins designed to engage with the contacts of a socket-outlet, also
incorporating 9means for the electrical connection and mechanical retention of flexible cables
or cords

[SOURCE: IEC 60050-442-03-01]

3.1.8

secondary battery

secondary cell

cell which is designed to be electrically recharged

Note 1 to entry: The recharge is accomplished by way of a reversible chemical reaction.
Secondary batteries can be based on lithium-ion, meta-air, lead acid or nickel-metal hydride chemistries,
rechargeable by the fuel cell system or external power.

[SOURCE: IEC 60050-482:2004, 482-01-03, modified — The words "secondary battery" have
been added as a term.]

3.1.9

active hybrid system

hybrid system equipped with a DC/DC converter between the fuel cell and the battery, adjusting
the voltage of each power source to the bus voltage and managing the power sharing between
each power source

3.1.10
state of charge
available capacity in a battery pack or system expressed as a percentage of rated capacity



100
101
102
103

104

105

106
107

108

109
110
111
112

113

114
115

116
117
118

119
120

121

122
123

124
125
126
127
128
129
130
131
132
133

134
135

136
137
138

139

IEC CDV 62282-6-401 © IEC 2023 -9-

3.1.11

rated power

maximum continuous electric power output that a fuel cell power system is designed to achieve under
normal operating conditions specified by the manufacturer

3.1.12

balance of plant(BOP)

supporting and auxiliary components based on the power source or site-specific requirements and

integrated into a comprehensive fuel cell power system

3.2 Abbreviated terms
BOP balance of plant
SOC state of charge

4 General principles for measurements

4.1 Test environments
The controlled ambient test conditions shall be as follows:

— temperature: 25°C =5 °C;
— humidity: 65 % £ 20 % relative humidity;
— pressure: between 91 kPa (abs) and 106 kPa (abs).

For each test run, the laboratory conditions shall be measured. As air quality may affect fuel
cell power system performance, laboratory air composition (CO,, CO, SO, and so forth) shall

be reported with the test result.

4.2 Measurement accuracy
The measurement parameters and minimum measurement accuracies shall be as follows:

— voltage: 1 %;

— current: £1 %;

— time: 1 %;

— weight: £1 %;

— temperature: 2 °C;

— humidity: £5

— pressure: 5 %;

— vibration frequency: 1 Hz (5 Hz < frequency < 50 Hz) or 2 % (frequency > 50 Hz);

— volume: 2 %.

Test equipment should be chosen in a way that the systematic uncertainty of measurement for
electrical efficiency is below £1 % system except £5 of relative humidity for electrical efficiency.

In order to reach the desired efficiency uncertainties, the following systematic measurement
uncertainties of the equipment are recommended. They are given in percentage of
measured/calculated values or as absolute values for temperature:

— fuel gas flow rate: £1 %;



