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® Global Energy Crisis and Energy Policy Principles
(EEY o HZX| 7|2 0HX] HAE 2 A

® South Korea Situation and Major Issues
(FElLter & 3 oy x| 2R F2 O]+)

® Suggestions and Discussions
M A EE)



Cause of Global Energy Crisis (222 0|L{X| 272 A2l

® High Dependance on Russian Natural Gas in Final Consumption
(EISoHX] aB[0f|A] 2{A|0F &2 HHIIA o|E T} 2{A|OL0] 2] FE)
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Global Economic Crisis (223 ZX| 271 H7H)

® From ‘Energy Crisis’ to ‘Economic Crisis’ (R &% O|HX| 277t 224
A ?171= =)

Global Fuel Price Surge
(FEY HUE(NG, HEhH 7t &

Global Economic Crisis Dependence on Russia
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Global Economic Crisis
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® Economic Impacts of
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Natural Gas Shock’ from Europe



Energy Trilemma & Energy Policy Principles

® Energy Trilemma & Energy Policy (0| HX| H2<o| 7|2 &%)

Energy Affordability emphasis placed on low cost fuel supply
(AAA A7) @HE ez 3T

@ Balanced\Energy Policy

Energy Security Environmental Sustainability
(GE X 2r =, of| X2 7]) (XIztA AL )

Emphasis placed on reliable, stable, secure access to energy Emphi5|s placed on minimizing environmental
(MEld x, HEE O, PtE S O HX| =7 Impact L
(&8 g2 2A25H= o|HX| =5)



Global Energy Market Change (2020/2021 vs 2022)

® Stable Energy Market (2020/2021) vs Energy Crisis (2022)
(2020/2021) (2022)
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Global Power Market Crisis (EU/French/Germany/USA)

rage price In euros per megawatt-hour

* Statista (2022)
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Global Energy Crisis Examples (0l X| 2| 7| Ab2)

European Power Jumps as Low Wind Is peppe ' [ France’s EDF under pressure to end all outages
Exacerbating Energy Crisis s - of nuclear reactors

State-controlled utility group has committed to restarting its 32 plants this winter, says
LIVE ON BLOOMEBE] ¢ energy minister

Watch Live TV >
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Explosion at Fukushima Daiichi Nuclear Power
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3 charts show Europe’s
unprecedented natural gas crisis
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Power System Characteristics of South Korea

® Centralized Bulk Power System (Generation, Transmission,

Demand) - L2 Y 4t-4+5-AH|
2l Maiah

® Isolated Power System (115 ¥15'S

Nuclear
Site
(New HVDCQ)

Load
Center

Nuclear
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Energy Security Index Ranking of South Korea

® WEC Energy Trilemma Index (2021)

Energy Trilemma Index

The World Energy Council’s Energy Trilemma Index tool, produced in partnership with Oliver Wyman, ranks countries on their ability to
provide sustainable energy through 3 dimensions: Energy security, Energy equity (accessibility and affordability), Environmental
sustainability. The ranking measures overall performance in achieving a sustainable mix of policies and the balance grade highlights how
well a country manages the trade-offs of the Trilemma with "A" being the best. Use this interactive Index to assess the sustainability of

2021 Country rankings @

+ Country + Trilemma Eﬂ;%
name score ';;s—.rhf

1 Sweden AL 84.2 5 19 2
2 Switzerland AL 83.8 24 6 1
3 Denmark AL 83 1 10 7
4 Finland AL 81.7 2 21 19
4 United Kingdom AAA 81.7 19 9 10
5 Awustria ALN 81 16 10 12
5 France AL 81.1 17 16 8
6 Canada AAB 80.6 1 12 a7
7 Germany AAA 80.4 10 15 22
32 Korea (Rep.) BBC 70.1 35 30 63

* WEC (2022)

® High Reliance of Fuel Import (3 & SH2|2|E K 93%)



Present Fuel Import Diversity in South Korea

® Fuel Stocks

» Fuel Stocks for Power Supply : Nuclear (2 yrs), Coals (4 months), LNG (90% of

Storages in Nov.)

» Stable Electricity Supply

® Diversity of LNG Import

» Long-term Contract (80%)

> Qatar (25%), Australia (21%),
USA (18%), Oman (10%),
Russia (6%), Malaysia (5%), etc.

® Diversity of Coal Import

» Australia (49%)  s=zsstraizus

. o QI iAot
> Indonesia (20%) =

> Russia (11%) SIS RS
» USA (9%), etc
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Generation Mix (South Korea, USA, EU)

® Generation Mix Comparison in South Korea (2016, 2020)

» Coal (40% = 34%) > Nuclear (30% = 27%) > LNG (22% = 29%) > Renewables
(4% > 7%)
a0 2021 Generation by Source [%]
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Fuel Diversity & Generation Mix Security Index (AH2])

® Cohen G, Joutz F, Loungani P. “Measuring energy security :
Trends in the diversification of oil and natural gas supplies,”
Energy Policy 2011.

® Grubb M, Butler L, Twomey P. “Diversity and security in UK

electricity generation : The influence of low-carbon objectives,”
Energy Policy 2006.

® Index Examples
» Shannon-Wiener Index
< 1: Unstable (& CtYEe 252 = FoHEs 55)
> 2: Diverse and Stable (C}¥%t AZ0f © %
» Herfindahl-Hirschman Index (US Department of Justice)
< 0.15: Competitive Market (G°3& A|Zh
> 0.25: Concentrated Market (2tCt EF = A|Zh

® Need to Develop Suitable Fuel Mix Diversity and Index for
Korean Power System
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Evolution of National Power Plan in Security

® Security Considerations in 9t & 10t National Power Plan

> Capacity Adequacy (2H| Of|H|=) : LOLE 0.3 days/year, Reserve Margin :
22% =» 9t Plan

> Flexibility Adequacy (7% && =) : CCGT, Pump Hydro, BESS = 9t Plan

> Network Adequacy (5L &&) : Resource Adequacy Considering
Network Congestion

> Stability Adequacy (FIt5=, &, XM 7d) : System Inertia, Strength Index,
Energy Storage =» 10t Plan

® What is the Next Consideration for Energy Security in Power
System?

SA

CA/FA/NA
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National SG Plan

National Power Plan
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Energy Security Expansion and Power System

® Traditional Power System Security ((N-1) Contingency)

® Flexibility Enhancement due to Renewables

® Fuel Diversity and Fuel Supply Stability
» Fuel and Generation Mix Diversity Definition

» Fuel Supply Contingency Definition (ex. Largest Fuel Source Contingency:
EU Case) & Back Up Cost by Other Fuels and Technologies)

® Additional Capacity Requirements by Energy Security
Considerations
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Energy Security and Electricity Market

® Electricity Market Evolution to Consider Energy Security in
Capacity and Energy Market
» Capacity Mechanism
v Traditional Capacity Market, Capacity Payment (7|& A|Z £3
v' Cold Reserve Market, Cold Reserve Contract (&2| A|& &4)
» Energy Market

v’ Marginal Costing Price Still Valid? (Z2™&H| 2I/E|=0| O 2 XA
Ol SiXfj otAIH|8 7|8F ZOfA|E 7+ MA 7t f=23H717)

v Uniform SMP Still Valid (&8 2H| AE0| O NetA el S4X) K| H]
XS ZO00AIE 718 M A7 F22H?)

v Energy Market Split for Fuel Diversity? (Ol X| QtE =2 E 2|50 &
ot A= Cr¥dE RAISt: &X0|es HX|SH7] #5HH OfLHX|
M2 B2 Z2|EKO0F St=71)

® Cost Increase by Energy Security Consideration (0| X| QtHo| 1
HE d350ols HE2 o= £&E0|H, AH|XIS| =82 7I58H71?)
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Energy Security Evaluation Examples of USA and UK

INDEX OF U.S. ENERGY SECURITY RISK

ASSESSING AMERICA'S VULNERABILITIES IN A GLOBAL
ENERGY MARKET (Global Energydostitute, US Chamber of
Commerce), 2021.

UKERC(2018), The Security of UK Energy Futures
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Suggestions and Discussions

Evaluation of Economic Impacts to Energy Industry and National

Economy (2 O|HX| 2|7|0f 2 ©= A0 H|E o5t M 542

HEoHA HE=oloF e

» Energy Crisis Premium and EU Economic Impacts (Ol X| €/7| Z2|0] 9|
sYHO| 2. o2l E5l evel M 54 21t 24Ats HX ER)

Post Crisis Era Energy and Power Policy (0|4 X| 97| 0|=9| 04 X|
A M G Eokof ek At AlZ)

-

» Generation and Technology Mix in Post Energy Crisis (At 3 AT <
0E 90l 28 & 7|2 428 HAHCE FE)

National Energy and Power Risk Definition (27|82 2 =75 X3
of oL X|et M= f{d 82, 7I=at K== Jh . &=F OHX| 7|=A| =, =

= /=A%, XAsdd8Yy 7242 S0 HANH2 =z BrE X OtH)

ot

o
> Next National Power Plan Consideration (11X} M2 A 20| Bt
=2 HH|1™o 2 FH|)

Electricity Market Evolution (F1ZA|&Q| 7 2k &)

» Capacity Mechanism, Energy Market Mechanism, etc.

LH-E

18






