= 23-48-12-17 The Journal of Korean Institute of Communications and Information Sciences '23-12 Vol.48 No.12
https://doi.org/10.7840/kics.2023.48.12.1676

53 $% 242 52 oA 2 A29 3 %
=)

A 45 £2

A4
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Management Systems through Patent Trend Analysis
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ABSTRACT

Global warming has emerged as a major problem due to the increase in energy consumption in the industrial
sector, and interest in energy saving is higher than ever. This paper aims to understand the technological level of
Korea compared to major countries by analyzing technology patent trends in the field of energy management
systems. Through this, we derived the key technology development items of the energy management systems that
Korea should focus on. In order to secure the core technology of the energy management system in consideration
of social demands and technological changes, it will be essential to focus on the development of intelligent
composite sensors, cloud-based EMS platform technology, big data systems for large-scale data processing, energy
Al technology, digital twin utilization technology for EMS, and EMS technology integrated with ESS (Energy

Storage System) for net-zero buildings.
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Table 1. Explanation of IPC related to EMS
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Codes Explanation

F24F AIR-CONDITIONING; AIR-HUMIDIFICATION; VENTILATION; USE OF AIR CURRENTS FOR
SCREENING

GOIR MEASURING ELECTRIC VARIABLES; MEASURING MAGNETIC VARIABLES

GOSB CONTROL OR REGULATING SYSTEMS IN GENERAL; FUNCTIONAL ELEMENTS OF SUCH
SYSTEMS; MONITORING OR TESTING ARRANGEMENTS FOR SUCH SYSTEMS OR ELEMENTS

GO5D SYSTEMS FOR CONTROLLING OR REGULATING NON-ELECTRIC VARIABLES

GOSF SYSTEMS FOR REGULATING ELECTRIC OR MAGNETIC VARIABLES

GOG6F ELECTRIC DIGITAL DATA PROCESSING
INFORMATION AND COMMUNICATION TECHNOLOGY [ICT] SPECIALLY ADAPTED FOR

G060 ADMINISTRATIVE, COMMERCIAL, FINANCIAL, MANAGERIAL OR SUPERVISORY PURPOSES;
SYSTEMS OR METHODS SPECIALLY ADAPTED FOR ADMINISTRATIVE, COMMERCIAL,
FINANCIAL, MANAGERIAL OR SUPERVISORY PURPOSES, NOT OTHERWISE PROVIDED FOR

G16Y INFORMATION AND COMMUNICATION TECHNOLOGY SPECIALLY ADAPTED FOR THE
INTERNET OF THINGS

GO08C TRANSMISSION SYSTEMS FOR MEASURED VALUES, CONTROL OR SIMILAR SIGNALS

HO2T CIRCUIT ARRANGEMENTS OR SYSTEMS FOR SUPPLYING OR DISTRIBUTING ELECTRIC
POWER; SYSTEMS FOR STORING ELECTRIC ENERGY

HO4L TRANSMISSION OF DIGITAL INFORMATION

HOSB ELECTRIC HEATING; ELECTRIC LIGHT SOURCES NOT OTHERWISE PROVIDED FOR; CIRCUIT
ARRANGEMENTS FOR ELECTRIC LIGHT SOURCES, IN GENERAL
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B 3. 47 AdEl 7)) oldA) W] Asd A4
Table 3. Applications on EMS with the 4th industrial revolution technology
Areas Applications Reference
Al Perform energy consumption and demand forecasting, predict breakdowns and failures, [26]128]
and provide energy management information
Bio data Complex processing of various data such as energy, weather, environment, and 26]
g manufacturing output. High-speed statistical processing of accumulated time series data
Cloud Remotely manage the energy information of one or more buildings or factories and
. flexibly utilize computing resources as needed. Implementing an extensible platform by [27]
computing

composing functional elements in micro service units

By implementing objects related to energy use in the real world as objects in the

Digital twin | virtual world, energy data measurement, collection, analysis, diagnosis, optimization and | [28][29][30]

system control performed.

Linkage between ESS and EMS to utilize renewable energy such as photovoltaic and

ESS . . . [31]
use it as a microgrid
Net-zero Achieve carbon neutrality through zero energy consumption by managing energy
buildin consumption information as well as energy production information such as renewable [30]
& energy
Linkage with external systems/services such as manufacturing execution systems, energy
Open API management information systems, weather information systems, etc. Support to linkage [25][26]
with industrial complex, community and city-level energy management.
Intelligent complex sensors that can supplement existing information or provide new
Sensors/ . . .. . . X
meters information through Al learning inference based on multiple sensing data are required to [23][24]

improve data accuracy and error correction.
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