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European foreword 

The text of document 21/1179/FDIS, future IEC 61427-2/AMD1, prepared by IEC/TC 21 "Secondary 
cells and batteries" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as 
EN 61427-2:2015/A1:2024. 

The following dates are fixed: 

• latest date by which the document has to be implemented at national 
level by publication of an identical national standard or by endorsement 

(dop) 2025-02-02 

• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2027-05-02 

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

Any feedback and questions on this document should be directed to the users’ national committee. A 
complete listing of these bodies can be found on the CENELEC website. 

Endorsement notice 

The text of the International Standard IEC 61427-2:2015/AMD1:2024 was approved by CENELEC as 
a European Standard without any modification. 
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SECONDARY CELLS AND BATTERIES FOR RENEWABLE ENERGY 
STORAGE – GENERAL REQUIREMENTS AND METHODS OF TEST – 

 
Part 2: On-grid applications 

 
AMENDMENT 1 

 
FOREWORD 

1) 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. 

2) 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. 

3) 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. 

4) 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. 

5) 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. 

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

7) 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. 

8) 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. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

Amendment 1 to IEC 61427-2:2015 has been prepared by IEC technical committee 21: 
Secondary cells and batteries. 

The text of this Amendment is based on the following documents: 

Draft Report on voting 

21/1179/FDIS 21/1194/RVD 

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

STN EN 61427‐2/A1: 2024                                              Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



IEC 61427-2:2015/AMD1:2024 – 3 –  
© IEC 2024   
The language used for the development of this Amendment is English. 

A list of all parts in the IEC 61427 series, published under the general title Secondary cells and 
batteries for renewable energy storage, can be found on the IEC website. 

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 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications/. 

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 

• reconfirmed, 

• withdrawn, or 

• revised. 

 

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. 

 

___________ 

 

6 Battery endurance 

6.1 General 

Add the following at the end of 6.1: 

Since the publication of this document in 2015, details of a complex pattern of energy exchange 
in frequency-regulation duty, at 4 s intervals and over a 24 h period, have been published by 
Pacific Northwest National Laboratory (PNNL) and Sandia National Laboratories (SAND) in the 
PNNL-22010 Rev 2/ SAND 2016-3078 R Report. 

In Annex B (informative) details of this energy exchange profile are made available for 
evaluating, if useful, the service-induced decay of battery performance also with a more 
randomized usage pattern compared to that offered by the symmetric 6.2 profile. 

6.2 Test for endurance in frequency-regulation service  

Add the following sentence as a new paragraph after the existing list item r).  

See Annex B for supplemental test profile for frequency regulation duty service. 
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Add the following new annex after Annex A: 

Annex B 
(informative) 

Supplemental test profile for frequency regulation duty service 

B.1 General

The batteries in on-grid electrical energy storage (EES) applications provide and accept the 
energy needed to maintain the mains frequency within specified limits. This exchange of energy 
results in multiple charge and discharge events per hour in the electrochemically active masses 
of the battery. The order, intensity and duration of these events influences the stability and 
activity of the involved active mass structures and hence the endurance of the batteries. 

This additional test procedure for evaluating battery performance under frequency-regulation 
service, is based on data acquired by actual monitoring of a regional transmission organization 
grid frequency balancing signal by Pacific Northwest National Laboratory (PNNL) and Sandia 
National Laboratories (SAND) in the USA. 

The balancing signal data are reported in section 5.3.2 Frequency regulation duty cycle of the 
document PNNL-22010 Rev 2 / SAND 2016-3078 R, Protocol for Uniformly Measuring and 
Expressing the Performance of Energy Storage Systems and dated April 2016. This data is 
available as a spreadsheet on the IEC website courtesy of the Pacific Northwest National 
Laboratory, operated by Battelle for the U.S. Department of Energy. The spreadsheet, 
SAND2013-7315P profile details.xlsx can be accessed via TC 21 supporting documents on the 
IEC website – www.iec.ch/tc21/supportingdocuments. This information is given for the 
convenience of users of this document and does not constitute an endorsement by IEC of the 
data named.  

The complex pattern of energy exchange and the associated procedures described in 
Clause B.2, can be used as a tool to complement and reinforce, as appropriate or useful, the 
information on the service-induced decay of battery performance gathered with the test profile 
in 6.2. The profile in 6.2 remains however the required profile if product comparisons or 
qualifications are carried out. 

The test and associated test profile specified in Clause B.3 is optional; it is not necessary to 
carry it out to claim conformance with this document. 

However, if this test is carried out, it shall be executed as specified in Clause B.3. 

B.2 The Annex B profile for evaluating battery endurance in
frequency-regulation duty

The Annex B profile consists of a sequence of 2 h average and 2 h aggressive signal levels 
reflecting the deviation from the grid frequency dead band and the resulting demand to deliver 
energy from or store in the battery of the frequency-regulation application. Each signal specifies 
a constant power level for a duration of 4 s resulting in 1 800 signal levels per 2 h period. The 
adjective of average and aggressive reflects the intensity of the energy flow to and from the 
battery. 
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