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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee EL-
042, Renewable Energy Power Supply Systems and Equipment.

The objective of this Standard is to establish minimum requirements for the functioning and
performance of battery charge controllers (BCC) used with lead acid batteries in terrestrial photovoltaic
systems. The main aims are to ensure BCC reliability and to maximize the life of the battery.

This Standard covers the following battery charge control features:
(@) Photovoltaic generator charging of a battery.

(b) Load control.

(c) Protection functions.

(d) Interface functions.

This Standard defines functional and performance requirements for battery charge <ontrollers and
provides tests to determine the functioning and performance characteristics of -har ;e ce ntrollers.

This Standard is to be read in conjunction with IEC 62093.
This Standard does not cover MPPT performance, but it is applicable'*o 1'CC units that have this feature.

This Standard is identical with, and has been reproduced fromn, IEC 62509:2010, Battery charge
controllers for photovoltaic systems — Performance and functioning.

As this document has been reproduced from an Internatioral Stondard, the following applies:
(i) Inthesourcetext“thisInternational Standard” should re«a “this Australian/New Zealand Standard”.
(i) A full point substitutes for a comma when refrrring 1¢ a decimal marker.

Australian or Australian/New Zealand Stzi.daics that are identical adoptions of international
normative references may be used inteicha »zecbly. Refer to the online catalogue for information on
specific Standards.

”

The terms “normative” and “informati.” are used in Standards to define the application of the
appendices or annexes to which t ey zpply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.

© Standards Australia Limited/Standards New Zealand 2020


https://www.stdhive.com/standards/asnzs-iec-625092020-pdf/



https://www.stdhive.com/standards/asnzs-iec-625092020-pdf/

AS/NZS 1EC 62509:2020

—2_
CONTENTS

FOREWORD ...t e ettt ettt e 4
S Yo oY o = JS0 6
2 NOIMAtIVE TEI N CES ... ettt 6
3 Terms and defimitioNS. ..o 6
4  Functionality and performance requirements of a PV BCC ..........coiiiiiiiiiiiiiiiiii . 8
g €1 =Y o = - | P 8

4.2 Applicability of reQUIremMeNts .........oiiii o)

4.3 Battery lifetime protection requirements.............coooiiiiiiiiiiii .9
4.3.1 Prevent leakage current from battery to PV generator.........................0... S

4.3.2 Basic battery charging functions ... D 9

4.3.3 Charging regime ... e et e 9

4.3.4 Set-point SECUNItY ...t 10

4.3.5 Load disconnect capability ... 11

4.4 Energy performance requiremMents ...........o.ioiiuiiiiiieiiiiiieiia i e s 11
4.4.1 Stand by self-consumption ... 11

4.4.2 BCC effiCieNCY ...euiiiiiii e 11

4.5 Protection and fail safe requirements ...l i 11
4.5.1 Thermal performanCe .......c.ouiiiiiiiii s e 11

4.5.2 Overcurrent operation..........cooviii il e 12

4.5.3 PV generator and battery reverse plaitv......ooooiiiiii 12

4.5.4 Open circuit on battery terminals (iio Lattery connection) ........................ 12

4.6 Userinterface reqUIir€mMeENts .. .....o.oii i e 12
L Tt I € 7= o 1= - | 12

4.6.2 Operational information. v .. ... 12

4.6.3 User adjustable set-noints and parameters ..., 13

4 6.4  AlAImMS o 13

ST 1= = 13
5.1 General conditions 10t StS. . i 13
5.1.1 Setup anii nreconditioning for tests ... 13

5.1.2 DC pc rer suurces for testing .......ooooiiiiiii 14

5.1.3  GENE Al 188t SBIUP . ..ovii i 14

5.1.4 Revoroe current test setup .o 15

5.1.5 Charging cycle test setup.......coiiiiii 16

E.1.¢. Efficiency, thermal performance and PV overcurrent test setup................ 18

5.2. Batuery lifetime protection tests ... 19
5.2.1 Battery to PV generator leakage current test.............coooiiiiii 19

5.2.2 Charging CycCle tests ... 19

5.2.3 Load disconnect/load reconnecttest ............cocoiiiiiiiiiiiii 20

5.3 Energy performance tests ... ... 21
5.3.1 Standby self-consumption test..........coooiii 21

5.3.2  Efficiency test ..o 22

5.4 Protection and fail safe tests ... 22
5.4.1 Thermal performance test ..o 22

5.4.2 PV overcurrent protection test ... 23

5.4.3 Load over current protection test ... 23

5.4.4 Battery reverse polarity test.... ... 24

© Standards Australia Limited /Standards New Zealand 2020


https://www.stdhive.com/standards/asnzs-iec-625092020-pdf/

AS/NZS IEC 62509:2020

- 3—
5.4.5 PV generator reverse polarity test............oooiii 24
5.4.6 Battery open Circuit test ... . ..o 25
5.5  Userinterface tests ..o 25
Annex A (informative) Battery charging guideline..............cooi 27
Figure 1 — General test SEIUP .....ouiii i 15
Figure 2 — Reverse current test SetUP . ... 16
Table 1 — Requirements for self consumption ..., 11
Table A.1 — Battery charging setpoint guideline ... 27

© Standards Australia Limited /Standards New Zealand 2020


https://www.stdhive.com/standards/asnzs-iec-625092020-pdf/

AS/NZS 1EC 62509:2020

1)

2)

3)

4)

5)

6)

7)

8)

9)

—4—

INTERNATIONAL ELECTROTECHNICAL COMMISSION

BATTERY CHARGE CONTROLLERS FOR PHOTOVOLTAIC SYSTEMS -
PERFORMANCE AND FUNCTIONING

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 fiela> To
this end and in addition to other activities, IEC publishes International Standards, Technical Speciti atio. s,
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 in.>res.ed
in the subject dealt with may participate in this preparatory work. International, governn =nta. ana non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collat ~rate. closely
with the International Organization for Standardization (ISO) in accordance with conditions de.>rmined by
agreement between the two organizations.

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

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

In order to promote international uniformity, IEC National Commiiices .ndertake to apply IEC Publications
transparently to the maximum extent possible in their naticnal ‘and ‘egional publications. Any divergence
between any IEC Publication and the corresponding nationa’ or 1 »gic. =! publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity Indepcndent certification bodies provide conformity
assessment services and, in some areas, access to IEC mar s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, emy'  yees, servants or agents including individual experts and
members of its technical committees and IF< v onal Committees for any personal injury, property damage or
other damage of any nature whatsoeve', v nether 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 Normai. e | xferences cited in this publication. Use of the referenced publications is
indispensable for the correct 7y ‘caticn of this publication.

Attention is drawn to the ,os bili'y that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall nc be held responsible for identifying any or all such patent rights.

International Stand.rd 1=C 62509 has been prepared by IEC technical committee 82: Solar
photovoltaic energy sy stems.

This standard i1..to be read in conjunction with IEC 62093.

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

FDIS Report on voting
82/614/FDIS 82/623/RVD

rull 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.

© Standards Australia Limited /Standards New Zealand 2020
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The committee has decided that the contents of this publication will remain unchanged until
the stability 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.
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BATTERY CHARGE CONTROLLERS FOR PHOTOVOLTAIC SYSTEMS -
PERFORMANCE AND FUNCTIONING

1 Scope

This International Standard establishes minimum requirements for the functioning and
performance of battery charge controllers (BCC) used with lead acid batteries in terrestrial
photovoltaic (PV) systems. The main aims are to ensure BCC reliability and to maximise the
life of the battery. This standard shall be used in conjunction with IEC 62093, which dexscrihes
test and requirements for intended installation application. In addition to the battery ci arg»
control functions, this Standard addresses the following battery charge control features.

¢ photovoltaic generator charging of a battery,
e |oad control,
e protection functions,

e interface functions.

This standard does not cover MPPT performance, but it is applicabi>tu0 BCC units that have
this feature.

This standard defines functional and performance recuire merts for battery charge controllers
and provides tests to determine the functioning and \enc=nance characteristics of charge
controllers. It is considered that IEC 62093 is used to determine the construction
requirements for the intended installation which ircludes but is not limited to aspects such as
the enclosure, physical connection sturdiness and cafety.

This standard was written for lead acid katizry applications. It is not limited in terms of the
BCC capacity to which it may be applied. i2ov.aver, the requirements for test equipment when
applied to BCC with high voltage or cuiv2ny, for example, greater than 120 V or 100 A, may be
difficult to achieve. These apprcach>s n.ay be applicable to other power sources and other
battery technologies like Ni-Cd taticries by using the corresponding values of cell voltages.

2 Normative referencis

The following referencod documents are indispensable for the application of this document.
For dated reference.. orly the edition cited applies. For undated references, the latest edition
of the referenced docu.ment (including any amendments) applies.

IEC 61836, Sol.r photovoltaic energy systems — Terms, definitions and symbols

IEC C20L 3, Balance-of-system components for photovoltaic systems — Design qualification
natural er.vironments

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61836 apply as well
as the following.

3.1

battery charge controller (BCC)

an electronic device/s that controls the charging and discharging of the battery in a
photovoltaic energy system. The charge control function may be included as a subsystem
within another product.
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