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1. Advances in the Korean Power Industry



Korea’s Generation Mix

<�Generation�Mix�Trends>
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Nuclear A.Coal B.Coal Oil P.Hydro Renewable Gen. Amount



Country Per-Customer
Outage (min/yr) Country Per-Customer

Outage (min/yr)

Korea 8.9 (2020) France 48.7 (2016)

USA 53.2 (2018) UK 38.4 (2016)

Japan 7.0 (2017) Italy 94.0 (2017)

Year Freq. Maint. (%) Volt. Maint. (%)

2002 99.45 99.88

2005 99.99 99.96

2010 100.00 99.99

2015 100.00 99.99

2020 100.00 99.99

Low Price & High Quality
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Power Industry’s Economic Contributions
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kWh/person Electricity Demand per capita

Electricity Demand 
per capita

Residental Demand 
per capita

Comparing Electricity Demand and cumulative GDP growth
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Factors in Korean Power Industry’s Success

7



2. Korea’s Net Zero Efforts



Korea’s Net Zero Efforts So Far

Meaning�of�legislating�the�Framework�Act�on�Carbon�Neutrality

• 14th country�to�legislate�2050�net�zero�vision�&�implementation

• Set�mid-level�goal�towards�realistic�net�zero�(legislating�35+%�reduction�by�2030�from�2018�results)

• Get�realistic�policy�tools�for�implementing�net�zero (GHG�reduction�measures,�Climate�Crisis�Fund)
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Korea’s Net Zero Goals (1) : 2050 Net Zero Scenario
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<�Generation and�Emissions�by�Sources�>
(Unit�:�TWh)

*�Source :�2050�Net�Zero�Scenario�(Oct.�2021)

Type Nuclear Coal LNG Renew. Fuel�Cell Asian�Grid
No-Carbon�
Gas�Turbine

Byproduct�
Gas,�etc.

Total Emissions
(MillionTon)

Transition
A

76.9 0.0 0.0 889.8 17.1 0.0 270.0 3.9 1,257.7
0(6.1%) (0.0%) (0.0%) (70.8%) (1.4%) (0.0%) (21.5%) (0.3%) (100%)

B
86.9 0.0 61.0 736.0 121.4 33.1 166.5 3.9 1,208.8

20.7(7.2%) (0.0%) (5.0%) (60.9%) (10.1%) (2.7%) (13.8%) (0.3%) (100%)



Korea’s Net Zero Goals (2) : Increased 2030 NDC

Levels :�Speed�of�reduction�is�one�of�world’s�fastest

< Yearly Average Reduction Goals by Major Countries (%/Year) >

Type Nuclear Coal LNG Renew. Ammonia P.H. & Others Total

Results (2018)1) 23.4% 41.9% 26.8% 6.2% - 1.7% 100%

Prev.Gov’t (2030)2) 23.9% 21.8% 19.5% 30.2% 3.6% 1.0% 100%

NewGov’t (2030) Considering generation mix that balances nuclear & renewables
*�Sources�:�1)�KEPCO,�2)�Increased�2030�NDC�(Oct.�2021)� 11

Korea UK EU USA Canada Japan

40% reduction 
compared to 2018

68% reduction 
compared to 1990

Minimum 55% reduction 
compared to 1990 50~52% reduction 

compared to 2005

40~45% reduction 
compared to 2005 46% reduction 

compared to 2013



Evaluating Korea’s Net Zero Goals
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New Government’s Power Industry Policy Directions

New Government’s Policy Roadmap for the Power Industry

Proactively Use
Nuclear Power

Adjust the
Energy Mix

Secure Next Generation 
Nuclear Technologies

Establish Rational
Electricity Market

· Proactively use nuclear power as means for  energy security & net zero
· Resume Sinhanul #3,4 construction & continue operating expired NPP

· Develop indigenous SMR design, link hydrogen production to fusion/fission
· Invest R&D to secure future nuclear reactor technology

· Enhance independence & professionalism of market, rate, and regulatory governance
· Establish electricity market based on competition & market principles

· Rationally adjust energy mix, balancing between nuclear & renewables
· Amend NDC achievement process for energy, industry, and transport
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Reduce Fine Dust · Optimize energy mix to reduce coal+LNG proportion (40% range in 2027)
· Promote BEV & FCEV adoption, find ways to reduce charging costs

* Source: Roadmap of 110 Major Policies for Yoon Administration (May 2022)

Create New
Energy Industries

· Elevate PV & wind industries, foster new industries linked to 4th Ind. Rev.
· Build clean hydrogen production-supply infrastructure for world #1 hydrogen industry



3. Challenges in the Net Zero Era

(For the Power Industry)



(Past)

(Future)

*�(Ex.)�EV’s�proportion�of�power�demand�in�2050�to�be14~24%�(KPX-Bloomberg�Joint�Seminar,�Nov.�10,�2021)

*�1961�~�2020�:�Actual�Results
*�2020�~�2030�: 9th BLE
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Challenges : ① Electrification of Energy Use

Amount BAmount A Capacity A Capacity B



(Past)

(Future)

1960’s 1970’s 1980’s 1990-

Anthracite Coal Oil Nuclear, Coal, Oil Nuclear, Coal, LNG

Features Past (1961-2020) Future (2020-2050)

Capacity About 130GW added (in 60 years) More than 500GW (5x) added (30y)

Sources Progressive changes to main source
(A.Coal→Oil→Nuclear→B.Coal →LNG)

Focused in renewable energy
(PV, wind)

Auxiliaries Unnecessary Energy Storage (ESS, P. Hydro, H2)

Challenges : ② Diversification of Power Sources
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(Past)

(Future)
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Challenges : ③ Intensification of RE Variability

2025 2030 2034

Nuclear Coal PV Wind Other RE Demand
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Challenges : ④ Supplying Stable, Economic, HQ Electricity

< Reasonable E. Price Increase for Energy Transition >

Source: Electric News & RealMeter (Dec. 2018)
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<  Acceptable E. Price Increase Range for Net Zero >

Source : Climate Change Center & KEI (Dec. 2021)
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4. KPX’s Initiatives for Net Zero Goals



Net Zero and KPX’s Roles
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Main�Duties�of�KPX KPX’s�Roles�for�Achieving�Net�Zero

Establish Basic Long-term 
Supply-Demand Plan

Operate Electric
Power System

Operate Electricity 
Market



KPX’s Actions : ① Reconfigure Energy Mix

(Main�Source�Shift) A.Coal →�Oil�→�Nuclear →�B.Coal →�LNG in�gradual�steps

⇒ Output is certain and controllable - economic generators are 
operated in response to demand changes (load-follow)
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(Plan�for�RE�Variability) Make�use�of�storage (ESS,�H2 e,�H2 CC,�Gravity�Generator)

(Main�Source�Shift) Reduce�traditional�sources→�rapidly�replaced�with�no-carbon�sources�(RE,�H2)

⇒ Considering RE’s variability & uncontrollability, respond to both demand & 
supply (of RE) to focus on stable generator operation (load-follow + gen.-follow)

Generation Output(GWh) Generation Output(GWh)
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KPX’s Actions : ② Improve System Operation

Actions�for�Each�RE�Adoption�Level Flexible�Supply�Operation

Improve�system�operation�standards�to�better�suit�nuclear�&�RE�centric�mix

Re-establish standards for freq. maintenance & reserve operation, and optimize gen. maintenance

Load Curve

LNG

Coal

Nuclear

Renewable

ESS Charging

H2 storing

Decrease Nuclear Output

Applying
flexible 
supply 
system

~3%
-

3~15%
(Visibility)

15~25%
(Flexibility)

25%~
(Stability)

40%~
(Storability)

➊Forecast and Control ➊ Forecast and Control

➋ Fast Start Resources

➌Fast Frequency Response

➍Voltage Stability

➊ Forecast and Control

➋ Fast Start Resources

➎ Long cycle ESS

➊ Forecast and Control

➋ Fast Start Resources

➌ Fast Frequency Response

(Synthetic Inertia)

➍ Voltage Stability

Key
Act-
ions

No Actions

2017
Korea’s

Arrival time 2025 2030 2050~

Renewables
percentage

2018 CO2 emission 
in Generation

Sector : 269.6Mton
2030 CO2 emission

in Generation
Sector : 149.9Mton Net-Zero Acceleration



23

KPX’s Actions : ③ Improve Market Structure

Spot Market

Day-Ahead Market
(Unconstrained)

Spot Settlement

Contract Market Spot Market

Central 
Auction

Contract 
Signed

Day-Ahead 
(Constrain.)

Real-time 
Market

Central Counterparty
Manage, Settle, Pay
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1,816 

2,808 
3,574 

4,286 
4,822 

17 18 19 20 21

Members

Traded
Power

Traded
Amount

44.8
50.7 49.9

43.6

55.0

17 18 19 20 21
※ As of Dec. 2021

Unit : Companies

Unit : TWh Unit : KRW Trillion

[Ref] Wholesale Market Operation Trends

521

537

530

516

537

17 18 19 20 21



[Ref] Power System Operation Trends
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116,908 
119,092 

125,338 

129,191 

134,020 

17 18 19 20 21

Installed�
Capacity

Transmission�
Network

Unit : MW

Unit : C-km

Freq./Voltage
Maint.�Rate

Unit : %

33,955 
34,155 

34,440 

34,665 

34,923 

17 18 19 20 21
※ As of Dec. 2021

100.0 100.0 100.0 100.0 100.0
99.99 99.99 99.99 99.99 99.99

17 18 19 20 21
주파수 전압Freq. Volt.


