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Recommendation ITU-T Y.3023 

Framework of distributed and virtualized energy storage systems 

 

 

 

Summary 

Energy storage systems aim to store electricity when the demand is low and provide stored electricity 

when the demand is high. For efficient grid operations and satisfying increasing customers' demands, 

while these systems should be distributed, it is essential that virtualized storages are dynamically 

allocated and operated for individual customers. Thus, Recommendation ITU-T Y.3023 provides the 

framework of distributed and virtualized energy storage systems. After identifying key characteristics 

and core technologies of energy storage systems, this Recommendation specifies roles of stakeholders 

associated to the energy value chain. It also provides an architectural overview specifying related 

interfaces and functional blocks. Finally, mechanisms for virtualization of energy storage systems are 

described. 

 

 

History * 

Edition Recommendation Approval Study Group Unique ID 

1.0 ITU-T Y.3023 2024-09-13 13 11.1002/1000/16126 

 

 

 

Keywords 

Demand response, energy storage, grid, virtualized energy storage. 

 

 

 

* To access the Recommendation, type the URL https://handle.itu.int/ in the address field of your web 

browser, followed by the Recommendation's unique ID. 

Full document details: ITU-T Y.3023 2024

https://handle.itu.int/
http://www.avadocuments.com/doc/itu-t-y-3023-2024
http://www.avadocuments.com/doc/itu-t-y-3023-2024


 

ii Rec. ITU-T Y.3023 (09/2024) 

FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, and information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other 

obligatory language such as "must" and the negative equivalents are used to express requirements. The use of 

such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve 

the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or 

applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of 

the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, 

protected by patents/software copyrights, which may be required to implement this Recommendation. 

However, implementers are cautioned that this may not represent the latest information and are therefore 

strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at 

http://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T Y.3023 

Framework of distributed and virtualized energy storage systems 

1 Scope 

Energy storage systems aim to store electricity when the demand is low and provide stored electricity 

when the demand is high. For efficient grid operations and satisfying increasing customers' demands, 

these systems should be distributed. Further, it is essential that virtualized storages are dynamically 

allocated and operated for individual customers. Therefore, this Recommendation provides the 

framework of distributed and virtualized energy storage systems and specifies roles of stakeholders, 

an architectural overview and detailed mechanisms.  

This Recommendation covers the following:   

• Key characteristics and core technologies of distributed and virtualized energy storage 

systems;  

• Roles of stakeholders associated to the energy value chain; 

• Architectural overview specifying related interfaces and functional blocks; 

• Mechanisms for virtualization of energy storage systems.  

2 References 

The following ITU-T Recommendations and other references contain provisions which, through 

reference in this text, constitute provisions of this Recommendation. At the time of publication, the 

editions indicated were valid. All Recommendations and other references are subject to revision; 

users of this Recommendation are therefore encouraged to investigate the possibility of applying the 

most recent edition of the Recommendations and other references listed below. A list of the currently 

valid ITU-T Recommendations is regularly published. The reference to a document within this 

Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T X.1111] Recommendation ITU-T X.1111 (2007), Framework of security technologies 

for home network. 

[ITU-T Y.2701] Recommendation ITU-T Y.2701 (2007), Security requirements for NGN 

release 1. 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following term defined elsewhere: 

3.1.1 energy storage [b-ITU-T Y.2071]: Energy storage provides storage functions of electricity 

using various types of batteries.  

NOTE – One example usage of energy storage is used to respond effectively to a dynamic price mechanism 

from a utility network. The electric energy is stored in the storage during a relatively lower price period, while 

the stored electric energy may replace the higher price of electric power from the utility network. 

3.2 Terms defined in this Recommendation 

None. 
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4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

AMI Advanced Metering Infrastructure 

BEMS Building Energy Management System 

CAES Compressed Air Energy Storage 

DERMS Distributed Energy Resource Management System 

DR Demand Response 

DRMS Demand Response Management System 

ESS Energy Storage System 

FEMS Factory Energy Management System 

HEMS Home Energy Management System 

IBDR Incentive Based Demand Response 

ICT Information and Communications Technology 

IT Information Technology 

MDMS Meter Data Management System 

PBDR Price Based Demand Response 

RTU Remote Terminal Unit 

SOC State of Charge 

VES Virtual Energy Storage 

VESS Virtual Energy Storage System 

VPP Virtual Power Plant 

5 Conventions 

None. 

6 Introduction to energy storage system 

Energy storage is the capture of energy produced at one time for use at a later time with storage 

functions of electricity. Energy storage systems (ESS) aim to store electricity when the demand is 

low and provide stored electricity when the demand is high. Such systems are becoming more 

economically important as they can reduce costs. Furthermore, energy storage systems have quite a 

significant role in energy trading through stabilized market prices for electricity.  

In particular, energy storage systems have great potential to improve the efficiency and reliability of 

the delivery of electricity. These systems can balance peak loads, control the increasing costs of grid 

infrastructure equipment and mitigate the intermittent nature of various types of renewable energy 

sources. 

The goals of energy storage systems [b-IEEE-Safak], [b-IEC-WP] can be summarized as follows:  

• To reduce electricity costs by storing electricity obtained at off-peak times;  

• To improve power grid optimization for bulk power production; 

• To balance the power system operations with renewable generation options; 

• To help to defer capital-intensive upgrades in the transmission and distribution grids; 
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