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KOREA SOUTHERN POWER COLTD.

ThermalPower Generation

- Steam Power : Coal & Ol
-NGCC
- 8 GWefor each company

Main Coal Power Stations
- 6~10 units per one site
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(% Power Plant (the end of 2000) 9

m Power Capacity W Power Generation

5,485 17,716 16,766 2231 148749
4,790 68,109 ’
8.4% ’
R
17,436
18,465 139,170
Jotal65,514 MYV Jotali 380,964 GWNh

ARenewal Energy Capacity: 240MW
ARenewal EnergyPowerGeneration : 511GWh







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

W Actual technology needed to correspond with the state of obligatory reduction

GHG exhaustion : 10in the world
A590Mil-t on/ yr ( 604)

COz: 510 Mil-tonCQ/yr

Coal firing power plant : 115 MilonCQ2/yr
A23% of total CQ emission
A75% of total power generation
Aln case of including Heavy oil, Max. 8
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Power Generation
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I Flue ‘aas treatment

NO need of Flue Gas
Treatment System

CO, andjfor H,O

EOxidant for Coal

Geological
Storage |

Air Y Pure Oxygen

E Condensation of flue gas : capturing most of CO2 & Environmental effect material
E Recycle of flue gas : matching for heat transfer characteristics & CO2 condensation(>80%)

E No CO2 exhaustion by capturing
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............ Korean Project on Oxy-coal

First step of a long term project aiming 2020 and beyond
Finding solution in the CCS

v, Design development of an oxyal power plant
v, Coal power plant as highly visible point source (320 M 250@ 500MW)

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

Technical Significance

v, Commercialscale oxycoal plant (~500MW)
v, Cost of CCS <30'tCO2

v, Demonstration at 100MWe Class by 2020



Target for Research and Development of OxyC Comustion

Phased Target

612.10~61!
0 L0 1T 0~=01 2. O (2yr s

: (2y )
6 OV 10~ 01 rs) Detailed Design & Construction of

Basic Design of

Oxy-PC Combustor

Deyvelopment of.conceptual Design

-Conceptual Design of OxiyC Boiler
-Optimization & Integration of
Oxy-PC Boiler

-Basic Design of OxyPC Plant
-Pilot plant test operation

-Development of key

technology of OxyPC Combustor -Preparation of construction Plot
-Development ofSOx& Dust -Development of key technology
Removal with New Technology

100MW Oxy. -PC Power. plant

Detailed Design &
Construction of
Demo.Plant
in the 100MW class

\" A |
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Project 1

Sub: KAIST, Pusan
Univ.
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Ministry of Knowledge & Economy

Project 2 Project 3 Project 4 Project 5

KEPRI
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KITECH
(Korea Institute of

Industrial Technology)

DESTUITON # ACTUERSIIE
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KIMM

- Development ofSOXx

& Dust Removal with
New Technology

KIGMR
(Korea Institute of
Geosciencé& Mineral
Resources)

International

collaboration ofCSLF
Project




............ Oxyfuel Development Strategy

To develop a competitive oxyel firing technology suitable for full plant
application pos2015

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

A Phase 1: A Phase 3:

A Phase 2:

I Fundamentals
Technologies and
conceptual Design

i Detail Design and
Repowering of 100MWe
class power plant

T Basic Design of Oxyfuel
Combustion System
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Oxy CoatKEPRI: Phase 1 Conceptual Design of Furnace

Establishment of

conceptual :| Overall Comb. System
design procedure 5
of conventional 8 AExcess oxygen § Conditional Moment Closure
Air-PC Boiler l AGeometry/Shape of @ ADetailed chemistry
8  the Furnace 8° ANOxchemistry

§ ACombustion efficiency 8l ATuning using Experimental Data
1 ANOXx emission 8l _ ASimulation of 100 MWe Boiler

Aielioel eEsiE | Related to Comb. Efficiency
factors for Oxy- :

PC boiler Wall or Corner firing ASingle burner test
8 AcCapacity/Positions/Numbers AMulti-burner test
8l APortion of oxygen in oxidizer, ACombustion & Radiative heat
3 (Primary/Secondary/OFQO) transfer characteristics
8 AFGR ratio @ ADatabase by various coals

Basic spec. (should NOx Reduction Fuel NOx formation mechanism

be discussed with
other sub-projects)

in Oxyfuel conditions
NOx reduction in stage |l

.
Conceptual Design of
Furnaces for 100 MWe Boiler

LNB/OFO/SNCR




........... Oxy CoalKEPRI: Phase 1 Combustion Fundamentals..

Characterisation of coal ignition, devolatilisation, carbon burnout and nitroge
partitioning behaviour under oxyfuel firir@pnditions

A Test Furnace
I Carbon burnout
i Coal reactivity

- Flue gas recycle rate
- Oxygen purity
- CO2 recovery

. Measurements Al —
- Gas compositions (9CO,, NOx, CO, SQ) ' . | B
- Combustion efficiency -
- Furnace axial heat flux &

Boiler performance parameters

Phot ograph of KEPRI6S 1.
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Gas + PC
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SOx and Dust Removal Objectives

[The ultimate goall]
Devel opment of practical environm
ASystem protection from pollutant materials

AEconomical efficiency
APl ant 6s operation stability

[quantitative target values]
AdeSOx efficiency : 90% or more
Aparticle concentration : under 1mg/Rim



ConceptualBesigro 0P Oxy-PC System

Capicity : 100MW, 125MW Oxy, Oxy + Air

N2

Coal Dry : O,X
Coal

g;\ Coal

N2 Dryer

OFA

Coal

Sub- bituminous

In funace
SOx/NOx
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T: 350~370

[

GOH

O, 1 95%, 99%

A

Air Ingress: 1~3%
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FGR : 60~80%

SOx [ 50ppm
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Dust [ 1mg
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Q
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Proposedemonstration Project

Replacing the Younglong unit #1
v, Current : 125MWe . Domestic Anthracite
v, Decommission by 2013

v»  Repowering to OxyFuel Boiler
Coal : Imported SuiBituminous or Bituminous

TSEKY Substation
@ 345KV Substation

- 100MWe Class Demonstration
T v, Design by 2013

v, Construction by 2015

Yy Demonstration : 2016~2018
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