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ABSTRACT

Efforts are being made to save energy and improve energy efficiency by monitoring energy consumption and
optimize the operation of various facilities using energy management systems. Energy management systems
consist of various component technologies such as sensors and meters, gateways, databases, data analysis and
forecasting, visualization, and facility control, and are used in various fields such as homes, buildings, factories,
and industrial complexes. Various standards related to energy management systems are being developed by
domestic and international standards development organizations (SDOs) so that efforts to save energy and
improve efficiency can be spread in practice. This paper analyzes the status of standards related to energy
management systems developed by SDOs. Based on the analysis results, we propose the following strategies to
promote standardization in the future: 1) deriving standard development items that incorporate the latest IT
technology, 2) selecting standard areas to focus on, 3) developing international standards based on domestic

technology, and 4) developing standard patents.
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E 1. EMS 3 5] 2%
Table 1. Domestic Standards in EMS

Areas | SDOs Standards
KS C IEC TR 62746-2 Systems interface between customer energy management and the power management system -
KS Part 2: Use cases and requirements
KS C IEC TS 62746-3 Systems interface between customer energy management and the power management system -
Part 3: Architecture
Home TTAK.KO-04.0214 Application Protocol for ZigBee-based Home Energy Management System
(HEMS) TTA TTAK.KO-04.0216 Test Specification of ZigBee-based Energy Management System
TTAK.KO-04.0132: Reference Model for Smart Grid Home Energy Management System
TTAK.KO-01.0215: User Location based Home Energy Management Service
SGSF SPS-SGSF-053-1-1-6212 Residential Energy Management System - Part 1: General Requirements
SPS-SGSF-053-1-2-6208 Residential energy management systems - Part 2: Information exchange requirements
KS F 1800-1 Building Energy Management System-Partl: Function and data processing procedure
KS F 1800-2 Building Energy Management System-Part2: Selection of data points, data management and determination
KS of energy savings
KS C 5542-1 Energy saving system(ESS)-Partl: Server and Client
KS C 5542-2 Energy saving system(ESS)-Part2: Interoperability
KS C IEC 61970 Energy management system application program interface(EMS-API)
TTAK.KO-04.0163 A Reference Model of Open Service Framework for Building Energy Management
TTAK.ET-TR 102 935: M2M Smart grid service requirements : Energy management system for public buildings and
surveillances
Building TTAK.KO-10.1363-Partl Cloud Based Building Energy Management Services Using Edge Computing - Part 1: Reference
(BEMS) Architecture
TTAK.KO-10.1363-Part2 Cloud Based Building Energy Management Services Using Edge Computing - Part 2: Data
Model
TTA | TTAK.KO-10.1363-Part3 Cloud based Building Energy Management Services Using Edge Computing - Part 3: Operation
Guidelines
TTAK.KO-10.1441-Partl Protocol Management System for Building Energy Management System - Part 1: Registration
and Management (Part 2 Testing and Certification is under development)
TTAK.KO-10.1504-Partl User Customized Building Energy Management Platform based on Convergence of Energy and
Non-energy Data - Part 1 : Requirements and Reference Model (Part 2 Data model is under development)
TTAK.KO-10.1439-Part] Heat Energy Data Platform for Apartment House - Part 1: General Requirements (Part 2
Reference Architecture and Part 3 Data Model and Interface are under development)
TTAK.KO-10.1364-Part]l Cloud Based Factory Energy Management Services Using Edge Computing - Part 1: Reference
Architecture
TTAK.KO-10.1364-Part2 Cloud Based Factory Energy Management Services Using Edge Computing - Part 2 Data
Model of Manufacturing Equipment
TTA TTAK.KO-10.0838-Partl Electric Energy Management for ICT-based Manufacturing - Part 1: Functional Reference
Model
TTAK.KO-10.0838-Part2 Electric Energy Management for ICT-based Manufacturing - Part 2: Requirements for Service
Broker
Factory TTAK.KO-10.0838-Part3 Electric Energy Management for ICT-based Manufacturing - Part 3 : Energy Information
(FEMS) Ontology for Manufacturing Equipment
KSGA-023-1-1 Information exchange between FEMS IC MG EMS - Part 1: Use cases
KSGA-023-1-2 Information exchange between FEMS IC MG EMS - Part 2: Data Profile
KSGA-023-2-1 Factory Energy Management System - Part 1: Reference Model
SGSF | KSGA-023-2-2 Factory Energy Management System - Part 2: Reference information identification scheme
KSGA-023-2-3 Factory Energy Management System - Part 3: Data Platform
KSGA-023-2-4 Factory Energy Management System - Part 4: Data Linking API (Part 5 Guideline of Establishment and
Part 6 Terminology are under development)
TTAK.KO-10.1440-Partl City Level Energy Management Platform for Buildings - Part 1: Basic Data Model for City
Energy
TTA TTAK.KO-10.1440-Part2 City Level Energy Management Platform for Buildings - Part 2: Application Data Profiles for
City City Energy
(CEMS) KSGA-053-1-1 Requirements for Smart City Energy Platform Information Model
SGSF KSGA-053-1-2 Smart City Energy Common Information Model Standard Profile
KSGA-053-1-3 Smart City Energy Interface Specification
KSGA-053-1-4 Common Information Model Profile for Smart City Energy Monitoring
Data KS KS X 4151-1 Energy efficiency monitoring system for data center - Part 1: General requirements
Center KS X 4151-2 Energy efficiency monitoring system for data center - Part 2: Holistic view of energy efficiency
KS A ISO 50001 Energy management systems-Requirements with guidance for use
KS A ISO 50004 Energy management systems-Guidance for the implementation, maintenance with improvement of an
KS A ISO 50001 energy management system
EnMS KS | KS A ISO 50006 Energy management systems-Measuring energy performance using energy baseline(EnB) and energy

performance indicators(EnPI)_General principles and guidance
KS A ISO 50015: Energy management systems-Measurement and verification of energy performance of
organizations-General principles and guidance
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Table 2. International Standards Development Organizations (SDOs) related to EMS
SDOs Title Standard agenda
ITU- EMF;CTSJ\SIZHI:IZ?;;ngme ® Development of standards in areas such as ICT sustainability, climate change,
T SG5 dicitaliz 1i’ nu nd circular environmental efficiency, and energy efficiency
gia aecoorio?ny crreuia ® ICT safety, reliability, electromagnetic fields, and electromagnetic compatibilities

Internet of things (IoT) and

ITU- . o ® Development of standards in the fields of Internet of Things and applications, smart cities
smart cities and communities o . - . .S .
T SG20 (SC&C) and communities related digital services, big data, and digital transformation
Thermal performance and e Standardization of the holistic assessment of the energy performance of buildings

ISO TC Ny . .

163 energy use in the built e Thermal and hygrothermal performance of materials, products, components, elements and

environment systems in buildings
® Responsible for environmental leadership and governance, including environmental and
ISO TC Energy management and . . 4
. energy management, energy savings calculation and reporting system, energy management,
301 energy saving . X
management, and financial evaluation.

IEC TC 1:1?1\36;32 ztizlgfi x‘:;;ﬁii::;iﬁl e Developing standards for power system control equipment and systems, including EMS,

57 SCADA, distribution automation, remote protection and information exchange

exchange

IEC TC Audio, video and multimedia

Development of standards for power consumption, energy efficiency and environmental

100 systems and equipment conscious design aspects of multimedia systems
e Energy management for data centers, key performance indicators, and development of data
ISO/IEC center operation guidelines to use resources efficiently

Sustainability, IT and data
centres

JIC 1)

Assessment methods, design practices, operation and management aspects to support

SC 39 resource efficiency, resilience and environmental sustainability for and by information

technology, data centres and other facilities and infrastructure
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E 3. EMS ¥ =A %%
Table 3. International standards in EMS

Areas SDOs Standards
ITU-T Y.4251 Capabilities of ubiquitous sensor networks for supporting the requirements of smart metering services
SG20 Y.4252 Energy saving using smart objects in home networks
Home Y.4409 Requirements and architecture of the home energy management system and home network services
IEC TC 100 | IEC TS 62654 Network-based energy consumption measurement-Energy saving system-Conceptual model
ISO 52000-1:2017 Energy performance of buildings Overarching EPB assessment Part 1: General framework
oy and procedures
Building ISO TC 163 ISO 52000-3:2017 Energy performance of buildings Overarching EPB assessment Part 3: General principles
for determination and reporting of primary energy factors and CO2 emission coefficients
Factory I’gg-sT L.1260 Reference Model of Factory Energy Management System
Cit ITU-T Y.4498 Framework of city-level energy data sharing and analytics among buildings
y SG20 (Under development) Y.CL-EDM Energy data model for city-level energy management platform
ITU-T L.1301 Minimum data set and communication interface requirements for data centre energy management
SGS L.1303 Functional requirements and framework of green data centre energy-saving management system
L.1305 Data centre infrastructure management system based on big data and artificial intelligence technology
Data ISO/IEC TR 30133:2023 Information technology — Data centres — Practices for resource-efficient data centres
centres ISOJIEC ITC ISO/IEC WD 30134-2 Information technology — Data centres — Key performance indicators — Part 2: Power
1 SC 39 usage effectiveness (PUE)
ISO/IEC TS 22237-7:2018 Information technology — Data centre facilities and infrastructures — Part 7:
Management and operational information
ISO 50001:2018 Energy management systems - Requirements with guidance for use
ISO 50002:2014 Energy audits - Requirements with guidance for use
ISO 50006:2014 Energy management systems - Measuring energy performance using energy baselines (EnB)
and energy performance indicators (EnPI) - General principles and guidance
ISO ISO/TS 50008:2018 Energy management and energy savings - Building energy data management for energy
TC 301 performance - Guidance for a systemic data exchange approach
ISO 50009:2021 Energy management systems - Guidance for implementing a common energy management
system in multiple organizations
Energy ISO/AWI 22265 Energy measurement and monitoring plan - Design and implementation - Principles for
management energy data collection
RFC 7326 Energy Management Framework
IETF RFC 7460 Monitoring and Control MIB for Power and Energy
RFC 7461 Energy Object Contex MIB
IEC 61970-1: 2005 Energy management system application program interface (EMS-API) - Part 1: Guidelines
IEC TC57 and general requirements
IEC 61970-301: 2020 Energy management system application program interface (EMS-API) - Part 301:
Common information model (CIM) base
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5.2 EMS

EMSE ofl#] Erf|Qlof|A] IT 7]4-g e-83lm8 F
= el 9lefA] oA A7k} IT AHierke] &<del
w9 F83lc}. 3 40l AARE 715 o= AL HlH|
ole], FEh= AH5FHE, tAE EL 5 I Holo
IT AE x|Ao] =) gk, g2 g5} s
of| ufetr] FAo] wig- vkt ouix|E =] E

BES} =7 M2t

gk Holellr] #13=|ar glort, EMSelA] Felshs o] Al Aelshe dpel Adnlet ez zevilel #1
A 2 wleluA] Fole] dlole] ¥4 = Fepgel gt ©) EFHelk weA Al 355t 71 ve) S 5
5= HH]—_O_ u]_g:}q. 733} AAo] x|dsiA|t oa] AZI9HIT A77te] 3 AAE F=aliof she, 24
\/‘ra}.q 7)%2L vleko 2 EMS HldloE] IT 7]%ol Wk A2A& B83lo] oy#] Treles
) —_?ILZ-]]XJQ_ o} 7Psat Ao 7];]15]01 A At B 258 JNEske Aol vkt
2 ek okz AAslalr). B2l 7]4S EMS & A, AR, BA] 5 elx] skt oluz] 3
olollA] ollUiA] Al Qg 2rke Ak 2 A A2 2] FgEm ol BF o] ol FokR xFE3)

[e) e 5 ST
Aol 888 2 9o}, HEAQl FF, HQE Aube A ASllof Tk 342 % A ot vl
E 4. HAIT 7]<S 483 EMS %5 WE 35 =
Table 4. Standard development items in EMS by plymg the recent IT technology
Areas Items Applications Strategy Target SDOs
- Energy data collection and preprocessing functions, training data Ener
construction, and modeling procedures for estimating energy gy ITU-T SG5
. S management and Next
Al consumption and energy savings retrieval for EMS eneration ISO/IEC JTC 1
- Data modeling procedure and functions for EMS using Large Language . g SC 42 (AD
Models!™ using LLM
) - Functional requirement of big data platform for energy and non-energy Big data platform ITU-T SG5
Big data for energy management .
_ R . for energy Leading | ISO/IEC JTC 1
data Functions and procedures for analyzing data for energy management
- - management SC 42 (AD
using big data
- Functional requirements of smart contract for energy trade between I(g?ochSh;?g
Block producers and consumers in industrial parks, communities, and cities Smart contract for Catch-u ITU-T SG17
chain - Functional elements and requlrememi for a peer-to-peer energy trading energy trade P (Security)
system using blockchain on an EMS™ ITU-T SG5
- Configuration and functional requirements for building and operating an Guideline for ITU-T SG5
Cloud/edge EMS platform on edge computing and cloud computing building and Leadin ISO/IEC JTC 1
computing | - Functional items that enable flexible performance and resource operating EMS g | sc 38 (Clouding
management based on microservice architecture!'” server platform computing)
Digital | - Data modeling of building and energy information'*! Energy management ISO/IEC JTC 1
. B L . - P . o - Catch-up | SC 41 (0T and
twin Energy management and saving simulation functions using digital twins with digital twins dici .
igital twin)
Data exchange and
- Interfacing and functions that increase compatibility between different interface in ITU-T SG20
IoT protocols used by sensors and provide enhanced security against external industrial park, Leading | ISO/IEC JTC 1
intrusion community, and SC 41
city-level EMS
- Functions and specifications of integrated sensors that can collect energy
and non-energy data Intelligent ITU-T SG20
Meters - Functions and management items of Al sensors that can correct errors | composite sensors Next
- : : . . - ISO/IEC JTC 1
/Sensors in measured values, improve data accuracy, and provide new | with AI inference | generation SC 41
infonn[zzig]ion by integrating existing data based on AI learning reasoning applied in EMS
ability
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