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INTERNATIONAL ELECTROTECHNICAL COMMISSION 190 

____________ 191 

 192 

ELECTRICAL ENERGY STORAGE (EES) SYSTEMS –  193 

 194 

Part 3-1: Planning and performance assessment of  195 

electrical energy storage systems – General specification 196 

 197 

FOREWORD 198 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 199 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 200 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 201 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 202 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 203 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 204 
in the subject dealt with may participate in this preparatory work. International, governmental and non-205 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 206 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 207 
agreement between the two organizations. 208 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 209 
consensus of opinion on the relevant subjects since each technical committee has representation from all 210 
interested IEC National Committees.  211 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 212 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 213 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 214 
misinterpretation by any end user. 215 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 216 
transparently to the maximum extent possible in their national and regional publications. Any divergence 217 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 218 
the latter. 219 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 220 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 221 
services carried out by independent certification bodies. 222 

6) All users should ensure that they have the latest edition of this publication. 223 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 224 
members of its technical committees and IEC National Committees for any personal injury, property damage or 225 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 226 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 227 
Publications.  228 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 229 
indispensable for the correct application of this publication. 230 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 231 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 232 

The main task of IEC technical committees is to prepare International Standards. In 233 
exceptional circumstances, a technical committee may propose the publication of a technical 234 
specification when 235 

• the required support cannot be obtained for the publication of an International Standard, 236 
despite repeated efforts, or 237 

• the subject is still under technical development or where, for any other reason, there is the 238 
future but no immediate possibility of an agreement on an International Standard. 239 
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Technical Specification IEC 62933-3-1 has been prepared by IEC technical committee TC 120: 240 
Electrical Energy Storage (EES) Systems. 241 

The text of this technical specification is based on the following documents: 242 

Enquiry draft Report on voting 

120/118/DTS 120/123/RVDTS 

 243 
Full information on the voting for the approval of this technical specification can be found in 244 
the report on voting indicated in the above table. 245 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 246 

A list of all parts in the IEC 62933 series, published under the general title Electrical energy 247 
storage (EES) systems, can be found on the IEC website. 248 

The committee has decided that the contents of this publication will remain unchanged until 249 
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data 250 
related to the specific publication. At this date, the publication will be 251 

•  transformed into an International standard, 252 

• reconfirmed, 253 

• withdrawn, 254 

• replaced by a revised edition, or 255 

• amended. 256 

A bilingual version of this publication may be issued at a later date. 257 

 258 

IMPORTANT – The 'colour inside' logo on the cover page of this publication 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. 

 259 

  260 
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INTRODUCTION 261 

IEC 62933-2-1 should be used as a reference when selecting testing items and their 262 
corresponding evaluation methods as well as principal parameters. Principal terms used in 263 
this document are defined in IEC 62933-1. Environmental issues are covered by 264 
IEC TS 62933-4-1. The personnel safety issues are covered by IEC TS 62933-5-1. 265 

 266 

  267 
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ELECTRICAL ENERGY STORAGE (EES) SYSTEMS –  268 

 269 

Part 3-1: Planning and performance assessment of  270 

electrical energy storage systems – General specification 271 

 272 

1 Scope 273 

This part of IEC 62933 is applicable to EES systems designed for grid-connected indoor or 274 
outdoor installation and operation. This document considers 275 

• necessary functions and capabilities of EES systems 276 

• sizing and design of EES system 277 

• operation of EES system 278 

• test items and performance assessment methods for EES systems 279 

• requirements for monitoring and acquisition of EES system operating parameters 280 

• exchange of system information and control capabilities required 281 

• maintenance of EES system 282 

Stakeholders of this document comprise personnel involved with EES systems, which include 283 

– planners of electric power systems and EES systems 284 

– owners of EES systems 285 

– operators of electric power systems and EES systems 286 

– constructors 287 

– suppliers of EES systems and its equipment 288 

– aggregators 289 

Use-case-specific technical documentation, including planning and installation specific tasks 290 
such as system design, monitoring, measurement, tests, operation and maintenance, are very 291 
important and can be found throughout this document. 292 

NOTE This document has been written for AC grids, however parts can also apply to DC grids. 293 

2 Normative references 294 

The following documents are referred to in the text in such a way that some or all of their 295 
content constitutes requirements of this document. For dated references, only the edition 296 
cited applies. For undated references, the latest edition of the referenced document (including 297 
any amendments) applies. 298 

IEC 60721-1, Classification of environmental conditions – Part 1: Environmental parameters 299 
and their severities 300 

IEC 61850-7-420, Communication networks and systems for power utility automation –Part 7-301 
420: Basic communication structure – Distributed energy resources logical nodes 302 
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IEC 62351 (all parts), Power systems management and associated information exchange – 303 
Data and communications security 304 

IEC 62443 (all parts), Industrial communication networks – Network and system security 305 

IEC 62933-1, Electrical energy storage (EES) systems – Part 1: Vocabulary 306 

IEC 62933-2-1, Electrical energy storage (EES) systems – Part 2-1: Unit parameters and 307 
testing methods – General specification 308 

IEC TS 62933-5-1, Electrical energy storage (EES) systems – Part 5-1: Safety considerations 309 
for grid-integrated EES systems – General specification 310 

ISO/IEC 27000, Information technology – Security techniques – Information security 311 
management systems – Overview and vocabulary 312 

3 Terms, definitions and symbols 313 

3.1 Terms and definitions 314 

For the purposes of this document, the terms and definitions given in IEC 62933-1 and the 315 
following apply. 316 

ISO and IEC maintain terminological databases for use in standardization at the following 317 
addresses: 318 

• IEC Electropedia: available at http://www.electropedia.org 319 

• ISO Online browsing platform: available at http://www.iso.org/obp 320 

Note 1 to entry: The definition is loosely based on IEC 60050-447:2010, 447-05-08.  321 
 322 

3.2 Symbols 323 

cosφ  power factor 324 

E energy 325 

EC energy storage capacity 326 

ɳ efficiency 327 

f frequency  328 

I current 329 

P active power 330 

Q reactive power 331 

S apparent power 332 

SOH state of energy 333 

SOH state of health 334 

U  voltage  335 
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