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(ABSTRACT)

1. Background and Objectives

The Fourth Industrial Revolution, or 4IR, in the Korean electric
power industry emerged as an issue in the 8th Basic Plan for
Electric Power Supply and Demand, where examined the impact of
the revolution on the electricity demand and reflected the
contribution of electric cars to the national electricity demand. This
was the first attempt in making a national master plan to take into
account the effects of 4IR on the industry using all the available
data amid an increasing concern regarding the Fourth Industrial
Revolution. Since there is still significant uncertainty in the
revolution, its progress is constantly monitored and subject to further
review. As a result, the impacts of 4IR will be under discussion
every time future basic plans for electric power supply and demand

are established.

This study analyzes the influence of the Fourth Industrial
Revolution on the electric power industry and consequent
changes in the future. 4IR is still very much in the nascent
stage of research and discussion, and there is no question it

will be hard to examine its influence. Considering, however,
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that basic plans for electric power supply and demand are
formulated every two years and the topic will be brought up
constantly, the time has surely come to look into the Fourth
Industrial Revolution that is defined and studied up until now

and to predict the changes when the 4IR technologies are used.

2. Main Outcome Measures

The Fourth Industrial Revolution can be marked by four
technology breakthroughs: the Internet of things, big data analytics,

artificial intelligence, and a blockchain.

The Internet of things, or IoT, connects technologies, devices,
service, and places over the Internet, enabling human-to-things and
things-to-things interaction. Beyond just a connection through the
Internet, it encompasses big data gathered from the connection and

new business models developed using collected data.

In this industrial era, all things are connected to create a network,
allowing to store a massive scale of data—big data—on production,
consumption and transmission of energy. The electric power industry
in the hyper-connected society has collected big data using GIS,
smart meters, automated distribution networks, and other

technologies. Analysis of these data sets is expected to present a



better opportunity to understand patterns of customer behavior.

And artificial intelligence, or Al, can analyze such concentrated
data. The convergence of Al, big data, and IoT will provide useful
information that could have never imagined to clients and

participants of the power industry.

A Dblockchain represents an advanced concept trading system.
When these kinds of decentralized systems are adopted in the
electricity market, electricity aggregators will play a less prominent
part while prosumers expand its role, accelerating the development of

P2P electricity trading market.

The key technologies in the Fourth Industrial Revolution is
expected to have an impact across the power industry. This study
examines the changes that the revolution will bring to the power
industry in terms of electricity demand, supply, trading, and
regulations and policies. As the technologies expand, electricity
demand will experience changes. Whether it will increase or decrease
is hard to tell as there are conflicting expectations about it. What is

clear, however, is it will go through dramatic changes.

Electricity supply is also subject to changes. The centralized

electricity supply system focusing on suppliers is expected to become
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an intelligent decentralized one focusing on consumers. With the
extensive use of distributed power system based on clean renewable
energy, reorganization of conventional electricity supply system will
gather momentum and trading of electricity among prosumers will
grow stronger. As a result, the changes in electricity trading triggered
by blockchain technology will also have a tremendous effect on the
electricity market. Electricity trading will be developed to ensure a
safer and more flourishing P2P trading system. As an electricity
trading technology, blockchain is currently expected to be utilized,

but more advanced technology can be used in the future.

As the electricity system changes, regulations and policies
regarding the electricity market and industry need to be reformed to
keep up with the new trend in the market. Most of all, safety,
efficiency, security, and standardization of the power industry will be
under constant effect of innovative technologies in the Fourth

Industrial Revolution.

3. Implications and Policy Recommendations

In order to reflect the impact of the Fourth Industrial Revolution
in the power industry, the issue at stake is to establish and operate a
renewable energy control center and to employ AI, big data

analytics, and IoT, which are the key 4IR technologies.



Control Centre of Renewable Energies (CECRE) in Spain is
referred the most among renewable energy control centers. CECRE
is the first renewable energy control center in the world and was
established in 2007 to monitor—or visualize—and control the output
of renewable energy power generation. CECRE receives 98.6% of
live output data from all wind farms in Spain, and has a system that

can control 96% of received data within 15 minutes.

Following the establishment of a renewable energy control center,
IoT technology can be leveraged. Using it in wind and solar PV
power plants for checking the power generation output and
conditions can greatly enhance electricity generation and efficiency.
IoT technology can help evaluate output prospects in a very near
future in addition to live output data. All these data will serve to
reduce the instability of the system caused by the intermittency of
renewable energy. And then big data analytics can be utilized. In the
renewable energy sourced power plants with [oT systems, an
enormous amount of data is collected for analyses. When converged
with Al the analyses are expected to dismiss a large portion of
concerns caused regarding renewable energy. A renewable energy
control center can present a great opportunity to adopt the Fourth

Industrial Revolution to the Korean power industry for the first time.

When renewable energy power generation leaps and its cost is
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reduced by virtue of the industrial revolution, it sounds natural for
power producers to sell surplus electricity to other power utilities
(Korea FElectric Power Corporation) or individuals. However, Korean
Electric Utility Act prohibits power producers from selling power.
When smart grids and microgrids get more dynamic, generation, sale,
and transmission and distribution businesses may be operated by the
same participant, but it is currently banned in the Act. Among many
regulatory reforms needed, the first step in innovative electricity
industry is creation of the business conditions that allow new
entrants to participate the market and industry without any

restrictions.

Legal and institutional improvements are needed in order to apply
4IR technologies to electric power industry and to spread new
business models. In particular, deregulation, normalizing price
mechanism, reforming the power market, expanding R&D,
strengthening security and promoting standardization are urgently

needed.
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= AA AZ AR 27,000~ (= 2HIA] 20~50%7F ASE (v HUEL 2~4% A7
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A5: AFE: Mckinsey(2013, p.55), BFF=(2016, p.7) A&

Lt 2lH|0|E{ £A4(Big Data Analysis)
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[ anzoz wore A, M2 e Azd el
Velocity 23 M7 9 o g Exchange tolE] w3 B3 FQo
R ET SolElE 24319l o
Variety | ¢ Empathy | o opux Aulz A1z
quA TE& R, vlzys
Ve | o9 pwe a4

Z+E: Zhou et al(2016), p.217; ©]4 2l
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ST AT F, 3 Aol AkE B FE TRHA|AE ol

22) %A 4(2018), p.10 HF=

23) $-34(2018), pp.11~15 FH=x

24) Power Technology, “The Brooklyn microgrid: blockchain-enabled community
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SolarCoin is a currency for
the solar energy economy

1 MWh =1
SLR

¢ Produce Find Ah Verify
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(O CetSIR (@ Recsie g2 Spend
&) A 2
B walet %, SIR o SR
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(IoT), BldlolE] £4718e AFF ~rtE ags Ajle F38in
T}, “Grid Singularity fit’& NA/7H8/71999 oldA] o] & HlolEE
Bapdge] 71Z8te ouA] 2HEe st £88 dIsis
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[328! 2-7] Grid Sigularity 7|9t QAN
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benchmarking

A& Grid Singularity 3 ] A (http://gridsingularity.com/#/0/1, <Y A}
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3o) FolHZ A FYL A& AL BN 5
o] mlmolut Y& FHHHTHE QA olA STt ofol whet 4y
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2) StolH| = 2020 % Z(High-tech Strategy 2020 for Germany, 2012)

=Y AR 20061 AgS By A Sksto] <stolH A 2020 AP
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, HHlolH 4 5)& B8 AvuEs B ZgstA A5
T A B 2013d0)= ‘Platform Industry 4.0° 7)'d o2 S=H
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40) AR 9)(2017), p.124 &S nlgoz A
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A7t BE 2 A EF
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INCREASED CYBERSECLURITY

IMPROVED DATA-DRIVEN DECISION MAKING

BETTER CUSTOMER SERVICE

REDUCTION IN RESTORATION TIME

INCREASED GRID VISIBILITY/CONTROL
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BETTER CUSTOMER SERVICE

ENERGY EFFICIENT

IMPROVED DATA-DRIVEN DECISION MAKING
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M Constructing the Smart Grid
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B Next-generation dispatching and control system
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Substations, etc. ﬁmm

Talecontral Sarvar Talecontrol
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(B 4-1) slie] F=9| HALAHE F0

(T4]: TWh)
=713 1990 2000 2010 20159
v = 2,633.6 3,499.5 3,788.3 3,780.8
g 771.1 968.8 1,021.6 9492
=9 455.1 4835 5324 514.7
ik 418.0 4815 493.0 503.1
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= 274.4 3294 329.0 302.9
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H 7 450 95.9 170.0 214.8
3 129.2 172.8 210.0 2113
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