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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SECONDARY CELLS AND BATTERIES
FOR PHOTOVOLTAIC ENERGY SYSTEMS (PVES)-
GENERAL REQUIREMENTS AND METHODS OF TEST

FOREWORD

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 Standard Specifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides (hé¥es Q as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC N erested
in the subject dealt with may participate in this preparatory work gavernimental And non-
governmental organizations liaising with the IEC also participate in this¢prep EC\collabgrates closely
with the International Organization for Standardization (ISO) in accord ditions determined by

consensus of opinion on the relevant subjects since each i amitt Y epresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fori ti 3 accepted by IEC National
Committees in that sense. While all reason 3, are\ m at the technical content of IEC
Publications is accurate, IEC cannot be e i hich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity i 3 i undertake to apply IEC Publications
transparently to the maximum extent posgible in th' i and regional publications. Any divergence
between any IEC Publication and the corregpon gional publication shall be clearly indicated in
the latter.

5) IEC provides no marking ¥ indicate i dl and cannot be rendered responsible for any
equipment declared to be in cb i i

6) All users should ensure|thaith

7) No liability shal 3 employees, servants or agents including individual experts and
members of its te attonal Committees for any personal injury, property damage or
other damage of &n her direct or indirect, or for costs (including legal fees) and
expenses arising Y icat ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is d e references cited in this publication. Use of the referenced publications is
indispensakfle forthe ion of this publication

9) Attentig e possibitity that some of the elements of this IEC Publication may be the subject of
paten held responsible for identifying any or all such patent rights

International IEC 61427 has been prepared by IEC technical committee 21

Secondary cells and batteries.

This second edition cancels and replaces the first edition published in 1999. This edition
constitutes a technical revision.

This second edition is a restructuring of the previous edition of the document, clarifying the
different clauses with regard to conditions of use, general requirements, functional character-
istics, general tests conditions, test method and recommended use of tests, the aim being to
ensure a better understanding by the end user. The test method is clearly explained in detail
for both technologies: lead-acid and nickel-cadmium.
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The text of this standard is based on the following documents:

FDIS Report on voting
21/621/FDIS 21/624/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.

The committee has decided that the contents of this publication will remain~sachanged until

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.
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SECONDARY CELLS AND BATTERIES
FOR PHOTOVOLTAIC ENERGY SYSTEMS (PVES) -
GENERAL REQUIREMENTS AND METHODS OF TEST

1 Scope

This International Standard gives general information relating to the requirements of the
secondary batteries used in photovoltaic energy systems (PVES) and to the typical methods
of test used for the verification of battery performances.

This International Standard does not include specific information
method of charge or PVES design.

sizing,

NOTE This standard is applicable to lead-acid and nickel-cadmium cells a ies. \t i ded to amend

IEC 60623, Sey qtteries eontaining alkaline or other non-acid electrolytes —
Vented nickel-cadmiu v

IEC 60721-1, Classifi wironmental conditions — Part 1: Environmental parameters
and their seyériti

IEC 60896-21, Statienhary lead-acid batteries — Part 21: Valve-regulated types — Methods of
test

IEC 61056-1, General purpose lead-acid batteries (valve-regulated types) — Part 1: General
requirements, functional characteristics — Methods of test

IEC 61836, Solar photovoltaic energy systems — Terms and symbols

IEC 62259, Secondary cells and batteries containing alkaline or other non-acid electrolytes -
Nickel cadmium prismatic secondary single cells with partial gas recombination
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3 Terms and definitions

For the purpose of this document, the definitions and terms for secondary cells and batteries
given in IEC 60050-482, and those for photovoltaic generator systems given in IEC 61836

apply.

4 Conditions of use

This clause specifies the particular operating conditions experienced by secondary batteries
in photovoltaic applications during their use.

4.1 Photovoltaic energy system

4.2 Secondary cells and batteries

Secondary cells and batteries mainly used in pho
types:

- vented (flooded);
« valve-regulated, including those wi
« gastight sealed (nickel-

« charged and d:
« dry charged and

Batteries in a typteat’ PV system operating under average site weather conditions may be
subjected to the following conditions:

4.3.1 Autonomy time

The battery is designed to supply energy under specified conditions for a period of time,
typically from 3 days to 15 days, with or without solar irradiation.

NOTE When calculating the required battery capacity, the following items should be considered, e.g.:

* required daily/seasonal cycle (there may be restrictions on the maximum depth of discharge);

* time required to access the site;

e ageing;

* operating temperature;

o future expansion of the load.
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4.3.2 Typical charge and discharge currents

The charge current generated by the photovoltaic generator and the discharge current
determined by the load are shown in Table 1.

Table 1 — Charge and discharge currents

Lead acid Nickel cadmium
Charge current generated by the PV generator
Maximum charge current 59 = C0/20h loo = 1:/20
Average charge current Isg = C50/50h Isg = 1; /50

Discharge current determined by the load

Average discharge current 1120 = C190/120h

NOTE 1 Depending on the system design, e.g. for hybrid systems, the charge an
in a wider range.

NOTE 2 In some systems the load current must be supplied at the same time\as the
NOTE 3
For Lead Acid

C, is the rated capacity (Ah)

n is the time base in hours for which the capacity is
declared

which the capacity is

t is the time in hours
Ih=Cnlt the reference test current /;

1hand I, = I/t

4.3.3 Daily cycle

average-charging sonditions as follows:

. periods with low solar irradiation, for instance during winter causing low energy
production. The state of charge of the battery (available capacity) can go down to 20 % of
the rated capacity or less;

+ periods with high solar irradiation, e.g. in summer, which will bring the battery up to the
fully charged condition, with the possibility that the battery could be overcharged.
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4.3.5 Period of high state of charge

During summer for example, the battery will be operated at a high state of charge (SOC),
typically between 80 % and 100 % of rated capacity.

A voltage regulator system normally limits the maximum battery voltage during the recharge
period.

NOTE In a "self-regulated" PV system, the battery voltage is not limited by a charge controller but by the
characteristics of the PV generator.

The system designer normally chooses the maximum charge voltage of the battery as a
compromise allowing to recover to a maximum state of charge (SOC) as early as possible in
the summer season but without substantially overcharging the battery.

The overcharge increases the gas production resulting in water co i ad cells.
In valve-regulated lead-acid cells, the overcharge will cause.a
consumption and gas emission but more heat generation.

float charge.
4.3.6 Period of susgta

During periods ofTew
be sufficient to

will take place at a'lg

Electrolyte Ny fi nay occur in lead-acid batterles In vented Iead acid battenes

in service. In vahe egulated lead-acid (VRLA) batteries, electrolyte stratification can be
avoided by design or by operating them according to the manufacturer’s instructions.

4.3.8 Storage

Manufacturers’ recommendations for storage shall be observed. In the absence of such
information, the storage period may be estimated according to the climatic conditions as
shown in Table 2 as below.
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