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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTRICAL ENERGY STORAGE (EES) SYSTEMS –  

 
Part 2-3: Unit parameters and testing methods –  

Performance assessment tests during site operation 
 

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 maycited 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. 

IEC 62933-2-3 has been prepared by IEC technical committee TC 120: Electrical Energy 
Storage (EES) systems. It is a Technical Specification. 

The text of this Technical Specification is based on the following documents: 

Draft Report on voting 

120/392/DTS 120/413/RVDTS 

 
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 Technical Specification is English. 
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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. 

A list of all parts in the IEC 62933 series, published under the general title Electrical energy 
storage (EES) systems, 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  

• reconfirmed, 

• withdrawn, or 

• revised. 

 

  

Full document details: PD IEC TS 62933-2-3:2025

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
http://www.avadocuments.com/doc/pd-iec-ts-62933-2-3-2025
http://www.avadocuments.com/doc/pd-iec-ts-62933-2-3-2025


IEC TS 62933-2-3:2025 © IEC 2025 – 7 –   

ELECTRICAL ENERGY STORAGE (EES) SYSTEMS –  
 

Part 2-3: Unit parameters and testing methods –  
Performance assessment tests during site operation 

 
 
 

1 Scope 

This part of IEC 62933 specifies the unit parameters and testing methods that validate and 
assess the performance of EES systems after commissioning. 

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 61000-4-30, Electromagnetic compatibility (EMC) – Part 4-30: Testing and measurement 
techniques – Power quality measurement methods 

IEC 62933-2-1:2017, Electrical energy storage (EES) systems – Part 2-1: Unit parameters and 
testing methods – General specification 

3 Terms, definitions, abbreviated terms and symbols  

3.1 Terms and definitions 

No terms and definitions are listed in this document.  

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

• IEC Electropedia: available at https://www.electropedia.org/ 

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

3.2 Abbreviated terms 
AC Alternating current 
EES Electrical energy storage 
EESS Electrical energy storage system 
POC Point of connection 
SOE State of energy 

3.3 Symbols 

act_cE  actual energy storage capacity of an EES system 

rtη  roundtrip efficiency of an EES system 

oδE  total output energy measured at (primary) POC 

iδE  total input energy measured at (primary) POC 
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aux _ oδE  auxiliary power consumption during output operation 

aux _ iδE  auxiliary power consumption during input operation 

ref_aux _ oδE  auxiliary power consumption under reference environmental conditions during 
output operation 

ref_aux _ iδE  auxiliary power consumption under reference environmental conditions during 
input operation 

NP  rated power of an EES system 

NiP  rated power of ith EESS unit 

AH  available hours of an EES system 

cAH  charging hours of an EES system 

dAH  discharging hours of an EES system 

sAH  idle hours of an EES system 

EOF  equivalent operation factor of an EES system 

iEOF  equivalent operation factor of ith EESS unit 

PH  counted hours 

EESη  comprehensive efficiency of an EES system 

oE  output energy of an EES system during the assessment period 

iE  input energy of an EES system during the assessment period 

aux_oE  energy consumption of the auxiliary subsystem measured at the auxiliary 
POC during the output operation 

aux_iE  energy consumption of the auxiliary subsystem measured at the auxiliary 
POC during the input operation 

EESR  energy loss rate of an EES system 

DCRTη  duty cycle roundtrip efficiency of an EES system 

DC_oE  output energy of an EES system during the duty cycle 

com_DC_oE  compensated output energy of an EES system during the duty cycle 

DC_iE  input energy of an EES system during the duty cycle 

com_DC_iE  compensated input energy of an EES system during the duty cycle 

aux_DC_oE  energy consumption of the auxiliary subsystem during the duty cycle in output 
stage 

aux_DC_iE  energy consumption of the auxiliary subsystem during the duty cycle in input 
stage 

POF  planned outage factor 

POH  planned outage hours 

UOF  unplanned outage factor 

UOH  unplanned outage hours 
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AF  availability factor 

activeA  control accuracy of active power control 

a
srT  response time of active power control 

reactiveA  control accuracy of reactive power control 

EESv   regulation rate of the primary/secondary frequency regulation 

EESΔP   amount of deviation of the primary/secondary frequency regulation 

ft  response time of the primary/secondary frequency regulation 

max_PSS  maximum power sag of an integrated system 

devU  voltage deviation of POC of the reactive power voltage control 

EESD  absolute peak-to-valley difference of peak shaving/peak shifting 

vF  voltage fluctuation rate of an EES system in islanded grid mode 

4 General requirements of the operational performance testing 

4.1 Purpose  

The operational performance of an EES system can deteriorate or change throughout its entire 
life cycle. Periodic testing and assessment of performance can reflect the health and utilization 
status of an EES system during site operation, which allow the stakeholders to recognize the 
EES project achievements, identify techniques and approaches that worked, and devise steps 
to ensure they are used in the future. 

The purpose of this document is to provide methods for testing and assessing the performance 
of EES systems data during site operation. It specifies the requirements for data collection, 
defines key performance indicators, and proposes methods for testing and assessment. 

It should be noted that operational performance changes of an EES system are due to different 
reasons. Some changes are caused by degradation of the EES system itself, and some are 
caused by the operating environment or the operating conditions of the power grid to which the 
EES system is connected. 

The performance indicator test methods provided by this document are not for laboratory testing. 
Each test includes varying boundary conditions, influenced by operational conditions and 
environmental factors. The performance assessment results obtained from operational data 
reflect the combined effects of various factors after the EES system is connected to the grid. It 
provides stakeholders with a relative quantitative assessment for reference, not for precise 
quantitative evaluation. If accurate performance indicator results are required, testing can be 
conducted according to the methods described in IEC 62933-2-1. 

This document considers all storage technologies that are capable of storing and releasing 
electrical energy (from electricity to electricity), including the energy storage form shown in 
Figure 1. 
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Figure 1 – Example of classification of EES systems 

4.2 Stakeholders  

The stakeholders are as follows: 

a) Primary stakeholders: EES system operators, grid operators, EES system investors, 
laboratory researchers, and field-testing personnel seeking testing guidelines to 
characterize EES systems and verify technical specifications. Annex A provides 
performance indicators that the main primary stakeholders might be more interested in. This 
is a recommendation, and the indicators to be tested depend on the specific assessment 
needs of the stakeholders. 

b) Secondary stakeholders: The suppliers and integrators of EES systems seeking guidance 
on how to characterize technical performance and functional capabilities. 

NOTE The EES system operators are entities responsible for the operation, maintenance, and optimization of EES 
systems to ensure they meet expected performance and lifecycle targets. The grid operators are organizations 
responsible for the real-time operation of the electrical power system, ensuring power supply and demand balance, 
and maintaining system stability and reliability. 

4.3 Principles of assessment intervals and data sampling 

The assessment intervals can be tailored based on the assessment requirements, spanning 
options such as daily, weekly, monthly, quarterly, or annually. However, these intervals should 
be sufficiently frequent to capture significant changes of the EES system's performance. 

Data sampling should adhere to principles of randomness, uniformity, and representativeness 
to ensure the objectivity and impartiality of the test results. As a general recommendation, at 
least three samples should be collected.  

NOTE The sample refers to the event selected for assessing the performance items. 

4.4 Data requirements 

To ensure the validity and representativeness of the operational data used for assessing the 
performance of an EES system, preliminary data processing is essential. This preprocessing 
involves handling missing values, anomalies, and data noise. Furthermore, a time-series 
analysis of the data should be conducted to identify trends and seasonal characteristics, which 
will serve as a foundational reference for subsequent data sampling. 
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The basic information and operational data of an EES system mainly include: 

a) Rated power, rated energy storage capacity and system structure of the EES system, etc. 
b) Voltage level, main electrical connection, main equipment type and parameters, etc.  
c) The structure and main monitoring items of the energy management system of the EES 

system. 
d) Operational data including power, voltage, current, electric quantity of EES units and the 

EES system.  
e) Fault, maintenance records of EES units and the EES system. 

f) Grid dispatch logs of the EES system. 

g) Other. 

4.5 Operational performance testing methods 

The operational performance testing methods of an EES system include reviewing existing test 
reports, operational data analysis and on-site testing. In accordance with the recommended 
prioritization, the optional methods for assessing operational performance items are as follows: 

a) Review the most recent periodic test reports, the most recent maintenance test reports, and 
other relevant documents of an EES system to obtain test results of the performance item. 

b) If the test results for the performance item in the testing period are not available, investigate 
the historical data recorded by the monitoring system during the testing period. Read the 
required data of the performance item and record this event as a sample event. Record 
several sample events according to the characteristics of the performance item and 
assessment objectives. 

c) If there is neither corresponding report nor qualified historical data, and the on-site testing 
is necessary, the performance item should be tested under operating field conditions of the 
EES system. The performance item test of an EES system should be assessed in 
accordance with the corresponding methods. 

The prioritization and test procedures for the above optional test methods are shown in Figure 2. 

 

Figure 2 – The prioritization and test procedures of the test methods 
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