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Seoul National Univ. Korea
Power System Economics Lab.

Prof. Jong-Keun Park
2

Contents

1. Energy Situation of Korea

2. Electric Power of Korea

3. Scenarios of North East Asia                   
Interconnection

4. Eastern Asia Countries Cooperation 
from the Viewpoint of Electric Power   

3

1. Energy Situation of Korea

Energy Situations of South Korea
Primary Energy Consumption
Final Energy Consumption
GDP and Energy Consumption

Energy Situations of North Korea
Primary Energy Consumption
Comparison between North Korea and South Korea

4

Primary Energy Consumption

South Korea

Energy Situation

Coal Oil Nuclear LNG

5

Final Energy Consumption

South Korea

Energy Situation

Anthracite Bituminous
Town Gas       

Oil
OthersElectricity

6

GDP & Energy Consumption

South Korea

Energy Situation

First Oil Crisis Second  Oil 
Crisis

Final Energy Consumption

Primary Energy Consumption

Gulf War Financial

Crisis
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7

Primary Energy Consumption in North Korea

North Korea

Energy Situation

8

Total Energy Consumption of North and South Korea

North Korea

Energy Situation

9

Energy Consumption per Person

North Korea

Energy Situation

10

2. Electric Power in Korea

Electric Power in South Korea
Generation and Load
Supply : Generation Mix
Transmission

Power Market in South Korea
Feature of Current Market
Procedure of Power Trading
Current Cost-Based Pool

11

After market operation in South Korea
Management efficiency improvement
Market participants increased
Capacity addition

Electric Power of North Korea
Total generation 
Total capacity
Comparison between North and South Korea

Comparison between North, South Korea and Japan

2. Electric Power in Korea

12

Electric Power of 

South Korea
Trends of Generation and Load
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13

Electric Power of 

South Korea
Supply : Generation Mix

’

14

Electric Power of 

South Korea
Transmission

15

Power Market in

South Korea
Power Market

Original Plan (Authorized on January, 1999)

Suspension of the Restructuring Plan
• Suspension of the distribution business sector division
• Suspension of the new wholesale market introduction

Click to add outline.
You can briefly add outline of this slide page in this text box.

’01~ ’02 Generation Competition Wholesale 

’03 ~ ’08 Wholesale Competition 

’09~ Retail Competition

16

Power Market in

South Korea
Feature of Current Market

Click to add outline.
You can briefly add outline of this slide page in this text box.

17

After Market Operation in

South Korea
Management Efficiency Improvement

Click to add outline.
You can briefly add outline of this slide page in this text box.

18

After Market Operation in

South Korea
Market Participants increased

Click to add outline.
You can briefly add outline of this slide page in this text box.
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19

After Market Operation in

South Korea
Capacity Addition

Click to add outline.
You can briefly add outline of this slide page in this text box.

20

Electric Power of 

North Korea

Generation 
Most of the hydroelectric power plants are 
located in the hilly region of the northern areas in 
North Korea. And most of the thermal power 
plants are located in the metropolitan area.

Generating Capacity  
approximately 7,700 MW

Transmission Line Voltage 
110kV and 220kV 

Transmission system data is insufficient and not arranged well. 

21

Electric Power of 

North Korea
Total Generation of North Korea

Transmission system data is insufficient and not arranged well. 
22

Electric Power of 

North Korea
Total Generation Capacity of North Korea

Transmission system data is insufficient and not arranged well. 

23

Generation Comparison  (2005)

Ratio

Nuclear

Ratio

Thermal

Ratio

Hydro

Total Generation 

JapanNorth KoreaSouth Korea
Generation 

Electric Power of 

Korea, Japan

24

3. Scenarios of North East Asia 
Interconnection

Possible Interconnection Scenarios  :

Russia, China, North Korea, South Korea, Japan

Related Research in Korea

Power flow study
source : Power System Interconnection Plan ,     Seoul National Univ.

Reliability study 
source : Technical Assessment for NEAREST,    KERI

Economic feasibility study
source : Tentative Result for NEAREST Project –Economic Feasibility,    Hongik Univ.

Feasibility Study of 2 Koreas’ Interconnection 
source : A Study on Evaluation of Tie Lines between North and South Korea and its 

Selection of the Best Alternative, Daejin Univ.
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Interconnection Scenario 1

D. H. Lee(KIEE Ex-president), Joint Research 1

26

Interconnection Scenario 2

PEACE Net (K. K. Yoon)

27

Interconnection Scenario 3

Seoul National Univ.  PSE Lab(Power Flow)

28

KERI (Reliability)  

Interconnection Scenario 4

29

Mr. Victor Minakov, VOSTOKENERGO(Russia)

Interconnection Scenario 5 

30

North East Asia PNG Project 

Possible Interconnection Scenario (PNG)
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31

NEA Interconnection Researches
Power Flow Calculation Result

’

South Korea – North Korea

32

NEA Interconnection Researches
Power Flow Calculation Result

South Korea – Japan

33

17.73622.03580.9962131.589982.6224AVE.

0.99997819.367431.816740.99999950.594480.24075Japan

0.9999550.1726360.818990.98583.9195131.4Mongolia

0.9999758.1016692.142890.9999140.0563820.04523North East 
China

0.9999750.9199851.865260.999924.3242434.907834Far East 
Russia

0.9999736.031482.0033610.99221658.97156338.45784North Korea

0.9999711.824033.568511.6731320.682933South Korea

EIR
[PU]

EENS
[Gwh/Yr]

LOLE
[Hrs/Yr]

EIR
[PU]

EENS
[Gwh/Yr]

LOLE
[Hrs/Yr]

InterconnectionNo Interconnection

2010 Year

NEA Interconnection Researches
Reliability Study  Results

34

NEA Interconnection Researches
Reliability Study  Results

Summary for NEAREST Region Interconnection
Overall reliability level for all countries are increasing by 
interconnection
Reasonable capacity of tie line is suggested as 3GW, because 
reliability level effect is saturated from 4GW in 2010
Reliability characteristics in 2020 which is similar with reliability 
trend of 2010 year has been obtained

Power Exchange Pattern
Seasonal power exchange between interconnected countries 
(Summer Season) Russia, North Korea -> South Korea, Japan, 
China
(Winter Season) South Korea, Japan, China -> Russia, North 
Korea, Mongolia

35

NEA Interconnection Researches
Economical Feasibility  Results

Interconnection Reduces Total Generation Capacity 
-Restraining Excessive Capacity Expansion in South 

&North Korea
-Increasing Capacity Utilization of Generators

Bulk Power Flow from Russia to North Korea to South 
Korea 
Interconnection Increases Total Generation

-Caused by T/L Loss
-Especially,  Generation at RFE drastically  Increases  

Interconnection          : Economical
36

Study Scenario

Tie Line 1 : Kan Sung –
Keum Kang Mountain 

Tie Line 2 : Mun San –
Keum Chun

Tie Line 3 : Mun San –
Pyung San

Tie Line 4 : Yang Joo –
Pyung Yang

Tie Line 5 : Eui Jeoung Bu –
Sa Ree Won 

Feasibility Study of 2 Koreas’Interconnection
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NEA Interconnection Researches
Selection of Tie Lines between South Korea – North Korea 

0.20

0.40

0.70

0.90

1.00

Overloading
Factor

0.303(4)

0.300(5)

0.512(1)

0.400(3)

0.512(1)

Overall
(ranking)

0.900.350.24#5

0.700.300.20#4

0.201.000.67#3

0.400.151.00#2

0.101.000.67#1

Total LossMaintenance
Cost

Construction
Cost

Tie 
Line

Evaluation Value of Tie Lines

38

4. Korea – Japan Cooperation from the 
viewpoint of Electric Power

Korea – Japan Cooperation from the viewpoint 
of Electric Power 

Joint Research 

National Project of Korea:NEAREST 
(North East Asian Region Electrical System Ties) 

Institute of Electrical Engineers  :                            
ICEE, KIEE, IEEJ

39

Korea-Japan Joint Researches in Seoul Nat’l University 

The research on economic dispatch plan 
and operation system development

KOSEF
Tokyo Univ.

1994~1996

The research on interconnection and 
operation of electrical network and 
influenced electricity trade in North East 
Asia

KOSEF
Aichi Univ.

2006~2007

International cooperative research on the 
environmentally sound energy 
management in the rim of the east sea

KISTEP
Hokkaido 
Univ.

2000~2003

SubjectInstituteYear

Korea - Japan Cooperation
Joint Research 

40

NEAREST Project (North East Asian Region Electrical System Ties) 

Title : Development of cooperational infrastructure for NEAREST
Period : 2002. 12  ~ 2005. 12
Main Organization : KERI (Korean Electricity Research Centre)
Contents  
(1) Research and analysis of interconnection system, D/B development
(2) To organize a conference group for power cooperation in Northeast Asia
(3) The evaluation and analysis of Technology, Economical feasibility, and 
marketability
(4) The establishment of a promotion plan for the NEAREST and policy consultation

International Symposium
1nd International Symposium on NEAREST: 2004.   5. 18 ~ 19, Seoul
2nd International Symposium on NEAREST: 2005. 10. 24 ~ 25, Seoul
( http://nearest.keri.re.kr/symposium2/index.htm )

Korea - Japan Cooperation
National Project of Korea: NEAREST
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