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Electric Power Companies inKorea

Korea Electric Power Corp. (KEPCO) Mother Company
. Transmission& Distribution

. Oversea Business

Hydro & Nuclear Power (KHNP) Hydro (0.5GW) &

Nuclear (17.7GW)

Korea South-EasternPower (KOSEP) ThermalPower Generation

- Steam Power : Coal & Oil

- NGCC

- 8 GWefor each company

Main Coal Power Stations

- 6~10 units per one site

East-Western Power (EWP)

Western Power (WP)

Korea MiddlePower (KOMIPO)

Southern Power (KOSPO)

Korea Power Engineering Co. (KOPEC) EngineeringCompany

Korea Electric Power Research Institute 

(KEPRI)
Research Wing

Young dong PP
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The State of  Capacity & Power Generation

Power Plant (the end of 2006)

Power Capacity

Nuclear HydraulicOilGas

Total: 65,514 MW

17,716

18,465

5,485
4,790

17,436

27.0%

26.6%

7.3% 8.4%

28.2%

148,749

139,170

68,109

5,53116,766

Total: 380,964 GWh

Power Generation

Coal

ÅRenewal  Energy Capacity:  240MW 

ÅRenewal  Energy  Power Generation : 511GWh

36.5%

39.0%
17.9%

4.4% 1.4%
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Oxy-Fuel Combustion Research Activities in 

KEPCO



The Present State of  Green House  Gas in Korea 

Korea is expected to be the obligatory reduction country by Tokyo Protocol 
during 2 nd commitment period;  2013-2018

Actual  technology needed to correspond with the state of obligatory reduction 

GHG Emission State of Korea

×GHG exhaustion : 10th in the world

Å590 Mil-ton/yr(ô04)

×CO2 : 510 Mil-tonCO2/yr

×Coal firing power plant : 115 Mil-tonCO2/yr

Å23% of total CO2 emission

Å75% of total  power generation

ÅIn case of including Heavy oil, Max. 84

84% CO2 from Electric Power 

Generation 

Fixed  Source
3.2 Mil-tCO2/500MWe-unit

Ideal target for Apply CCS Technology 

CO2 Capture  &  Storage
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Concept of Oxy- Fuel Combustion Technology

ÉOxidant for Coal : Air Ÿ Pure Oxygen 

É Condensation of flue gas : capturing most of CO2 & Environmental effect material 

É Recycle of flue gas : matching for heat transfer characteristics & CO2 condensation(>80%)

É No CO2 exhaustion by capturing

7



8

1990 2000 2010 2020

100MW

10MW

1MW

USA Argonne NL
EERC 3MW Test

For OFC/RFG

EU- IFRF
1992~1995

150kW
®

35MW
OFC

Research

MBEL
Air Product
Ulster U.
Napoli U.
Imp. Col.

EDP, 

Japan; IHI - NEDO
1992~2000

1.2MW Boiler Test

Germany; Vattenfall AB
2008 : 30MW th Schwarze- Pumpe Pilot Plant
2015 : 300~600MW th Demo Plant
2020 : 1000MW th Commercial Plant

Spain, CIEMAT
2005~

5MW OFC Boiler

Japan- Australia; IHI - CSIRO
2004~2011

Retrofit 30MWe Callide A

Jupiter Oxygen
25 MWe Orrville Utility

Sask Power 300MWe

Research Status

Lab & Pilot Scale Demo Scale Commercial Scale

5T/D Test 
Furnace
KEPRI

KEPRI

500MWe Class

Commercial Plant

5T/D Test Furnace 



Korean Project on Oxy-coal 

½ First step of a long term project aiming 2020 and beyond

½ Finding solution in the CCS
¼ Design development of an oxy-coal power plant

¼ Coal power plant as highly visible point source (320 M tCO2/y  @ 500MW) 

½ Demonstration of Carbon  Capture and Storage Readiness for coal 
fired power plants by 2018

½ Technical Significance
¼ Commercial-scale oxy-coal plant (~500MW)

¼ Cost of CCS <30ú/tCO2

¼ Demonstration at 100 MWe Class by 2020
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Phased Target

1st Step ô07.10~ô10.9(3yrs)
2nd Step ô10.10~ô12. 9(2yrs)

-Conceptual Design of Oxy-PC Boiler

-Optimization & Integration of

Oxy-PC Boiler

-Development of  key 

technology of Oxy-PC Combustor

-Development of  SOx& Dust 

Removal  with New Technology

-Basic Design of Oxy-PC Plant

-Pilot plant test operation

-Preparation of construction  Plot

-Development of key technology

Detailed  Design &

Construction of

Demo. Plant 

in the 100MW class

Development of conceptual Design 

Basic Design of 
Oxy-PC Combustor

Detailed Design & Construction of
100MW Oxy -PC Power plant

3rd Step ô12.10~ô15.9(3yrs)

Target for Research and Development of Oxy-PC Combustion
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Ministry of Knowledge & Economy

KEPRI Consultant Group

Project 1

KEPRI

Sub: KAIST, Pusan          

Univ.

- Optimization &    

Integration of

Oxy-PC Boiler

Review

Project 2

KEPRI

Conceptual Design of 

Oxy-PC Boiler

Project 3

KITECH

(Korea Institute of 

Industrial Technology)

Sub: Seoul Univ., 

Pohang  Univ.

- Design of  factors for                  

Oxy-PC Combustor

Project 4

KIMM

Sub: KAIST,KIER

- Development of  SOx

& Dust  Removal  with 

New Technology

Project 5

KIGMR

(Korea Institute of 

Geoscience& Mineral 

Resources) 

International 

collaboration of CSLF 

Project 



Oxyfuel Development Strategy

ÅA phased approach to the development and demonstration of oxyfuel technology.

To develop a competitive oxy-fuel firing technology suitable for full plant 

application post-2015

ïDetail Design and 

Repowering of 100MWe 

class power plant 

ÅPhase 3:

ïBasic Design of  Oxyfuel 

Combustion System 

ÅPhase 2:

ïFundamentals 

Technologies and 

conceptual Design 

ÅPhase 1:
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Oxy Coal-KEPRI: Phase 1 ïConceptual Design of Furnace

ÅExcess oxygen
ÅGeometry/Shape of           

the Furnace
ÅCombustion efficiency
ÅNOx emission

Overall Comb. System

Establishment of 
conceptual 
design procedure 
of conventional 
Air-PC Boiler

Other Factors

LNB/OFO/SNCR

NOx Reduction

Additional design 
factors for Oxy-

PC boiler

Basic spec. (should 
be discussed with 
other sub-projects)

ÅWall or Corner firing
ÅCapacity/Positions/Numbers
ÅPortion of oxygen in oxidizer    
(Primary/Secondary/OFO)
ÅFGR ratio

Related to Comb. Efficiency

Heat and Mass Balance
+ Consideration of FGR

CFD Analysis w/ CMC Model

Experiment

Fuel NOx formation mechanism 
in Oxyfuel conditions

NOx reduction in stage II

ÅConditional Moment Closure
ÅDetailed chemistry
ÅNOx chemistry
ÅTuning using Experimental Data
ÅSimulation of 100 MWe Boiler

ÅSingle burner test 
ÅMulti-burner test
ÅCombustion & Radiative heat        

transfer characteristics
ÅDatabase by various coals

Conceptual Design of 
Furnaces for 100 MWe Boiler
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Oxy Coal-KEPRI: Phase 1 ïCombustion Fundamentals

ÅTest Furnace 

ïCarbon burnout

ïCoal  reactivity

- Flue gas recycle rate
- Oxygen purity  
- CO2 recovery   

. Measurements

- Gas compositions (O2, CO2, NOx, CO, SO2)
- Combustion efficiency
- Furnace axial heat flux 
- Boiler performance parameters

Characterisation of coal ignition, devolatilisation, carbon burnout and nitrogen 

partitioning behaviour under oxyfuel firing conditions

Photograph of KEPRIôS 1.5MW Test Furnace
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Oxy-PC  Facility Schematic Diagram

Gas + P.C

Pulverized Coal Firing



[quantitative target values]

ÅdeSOx efficiency : 90% or more

Åparticle concentration : under 1mg/Nm3

SOx and Dust Removal Objectives

[The ultimate goal]

Development of practical environmental systemôs design technique

ÅSystem protection from pollutant materials

ÅEconomical efficiency

ÅPlantôs operation stability



O2 : 95%, 99%

Capicity : 100MW, 125MW

Air Ingress: 1~3%

Oxy, Oxy+ Air

Recovery CO2 : 90%, 95%

Coal Dry : O,X

FGR : 60~80%

O2 : 1.5~6%
T : 350~370

Conceptual Design of Oxy - PC System

Sub- bituminous

SOx 50ppm

Nox 70ppm

Dust 1mg

CO2 Purity : 98%



ProposedDemonstration Project 

½ Replacing the Young-dong unit #1

¼ Current : 125MWe . Domestic Anthracite 

¼ Decommission by 2013

¼ Repowering to Oxy-Fuel Boiler

¼ Coal : Imported Sub-Bituminous or Bituminous 

½ 100MWe Class Demonstration

¼ Design by 2013

¼ Construction by 2015

¼ Demonstration : 2016~2018

CO 2 Capture
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