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3.1 Coal-fired power plants
Fig.3.1.1 shows schematic overview of a typical coal fired power plant installed in Japan. Low
NOx bumer, De-NOx, De-S0x and El ic Precipi (ESP) are
(GGH) is equipped to avoid white smoke from the stack by ing-up the flue gas ext

ial. Gas-gas heater

Details are sp 1 in chapter 4.

from wet type De-sul furization equip

Lo
Turbi
Generator’
Condenser BEP
§ Ash recovery
Ash treatment facility G

Coal Unloader

Figure 3.1.1 - Schematic overview of a typical coal fired power plant installed in Japan

3.2 History of steam conditions for coal-fired power plant
History of steam condition for coal fired power generation plant is shown in Figure 3.1.2, in

Japan. The steam temperature and pressure have been increasing to improve the power

generation efficiency. Before 1980, steam dition was sub-critical and
used to be 566 degree C/16.6MPa typically. With the development of high grade materials, they
have been increased and ly the operating f and of steam are in

supercritical and 600 1o 620 centigrade. Supercritical power plant started 25 years ago and from
them onward supercritical power plants have been adopted in Japan,
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Forecast of production in 2025
Mine Name (1,0001) Remarks
ROM Clean Coal
Erdenes Tavan Tolgol (East Tsankhi) 20,000 14,000/Under planning of CHP
UHG (Ukhaa Khudag) 15,000 11,000{5Mt x 3UnitsCHP
MAK Naryn Sukhait 14,000 5,000Under planning of CHP (TM1)
Ovoot Tolgei 8,000 Dry separation by B.FB
Baruun Naran 7.000
[Tavan Tolgoi (West Tsankhi) 20000 14,000/Presumed pian of CHP
[rasat uui £y 2,000
|Soumber Coal P 5,000
Khushuut 5,0008 Presumed dry CHP
Maanit 2,000
Huren Gol 3,000
Total 101,000 44,000

LOCATION MAP OF COAL DEPOSITS IN MONGOLIA
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Coal CTL Project of Baganuur Energy Corporation
« Feasibility study: Canada, HQCEC (China)
* EPC: - POSCO E&C and MCS international LLC
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JCOAL Project

W IEER

VI OERELERR

X6 € JdiLh 5D ERRIE DT

RIFEMIL— MIEDKEMBREEE

: Transport &
Total dist
Route Samancs other charge
(km) (US$)
Route 1 Nariin Sukhait=Huangpu 2,056 59
Route 2 Tavantolgoi=>Tianjin 1,622 61
Route 3 | Tavantolgoi= Qinhuangdao 1,626 63
Route 4 Tavantolgoi=Jinzhou 2,188 92
Route 5 Tavantolgoi= Slavyansk 5,490 121
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Project
i Scott McDonald (Director Biofuels Development;
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Midland Co.)
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AR © A Successful Demonstration of Carbon Dioxide
Storage at a Biofuel Facility in Decatur, Illinois USA :
The Illinois Basin - Decatur Project IBDP)

i - Robert J. Finley (Principal Geologist & Director,
Advanced Energy Technology Initiative, Illinois State
Geological Survey)
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EEO R RIFRARRER TV S,

iU E D FutureGen 20 Clean Energy for a Secure
Future
#i# % - Ken Humphreys (CEO, FutureGen Alliance)
Future Gen 20 YUY =7 FidRepower Meredosia
Energy Center®OMEFHIREET T Y = 7 b T4 32 B IR
(0174 FERERMG) DV ETH S NI BT ARy 7 TIIH
HEE168MWe, CO,HINHI8%, CO,MILEIIMMT /4.
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A Re-imagining RD&D Priorities for a Decade of
Deployment

i | Julio Friedmann (Deputy Assistant Secretary for
Clean Coal, U.S. DOE Fossil Energy)
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-+ Future Gen 2.0

- Leucadia CO, Capture from Methanol with EOR

+ Air Products CO, Capture from Steam Methane
Reformers with EOR

+ Archer Daniels Midland CO, Capture from Ethanol
w/ saline storage

- Southern Company Services IGCC-Transport Gasifier
w/CQO, pipeline

+ Hydrogen Energy California IGCC with EOR

- Summit Texas Clean Energy IGCC with EOR

+ NRG Energy Post Combustion with CO, Capture with
EOR
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TIERACIU) #LATHE D BUEFIHE OVer 1A35EH L
TH Y. 2016412 Ver 2% F5 L Final % 20204 12 A B 7 &
LIhTwa,

i - A GLOBAL PERSPECTIVE OF CCS/CCUS
% . Victor Der(General Manager-Americas; Global
CCS Institute)

BIFECCS/CCUSIIAT R 72 el & 7% - TH U International
Energy Agency. World Energy Council. Energy
Modeling Forum 27 Study. UK Committee on Climate

Change. European Commission. US Climate Action
Report 20147% & THEIASED 5N Tnwb, LarL. CCS
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G D NORWAY 'S CONTINUED COMMITMENT TO
DEVELOPING TECHNOLOGIES TO CAPTURE CO, :
HIGHLIGHTS

i # © Hans Jorg Fell(Chief Technology Officer,
Gassnova SF, Norway)
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1. EUDGERERE (H# : EURACOAL) '

AGH

Resources of Poland: Black Coal, Brown Coal,
Natural Gas and Oil
W Coal Resources and Reserves
Resources Reserves
Black 442Gt 16.9 Gt
Coal
Lignite 60.0Gt 149Gt

Annual Coal Production

Production /year
(saleable output)
Black 76.6 Mt
Coal

Lignite  56.3Mt

Employment in Coal Industry

Black 114 100
Coal

Lignite 16 300

(2. RERR (HE - AGHRIRHIT K "?)

=5V FOARERT, F1EEHR, F2EBITRT,
+=1. RARAEEHER (B2 1000t)

20104 20115 20124 20134

HRE 133,238 139,289 144,093 142,866
2. =45 (BfI @ 1000toe)
20105 20114 20124 20135
R 55,482 56,612 58,833 57,551
HE 56,381 56,062 54,267 56,081

H L : BP#EET2014 72 (2013 (3 HEEHE)

IANVF—HEGEE. D SRS ANEOBE) L
D00, EEFEEREIZI62T WhTh bkl E1383% T ik
KA ED T FEERRR X, 1970-19804F A8 12 & B L 72 7%
iA%<\ 20164E1 H 2 & JitifT & 41 % 300M W LA O HEH
WZxhd B EURESEHEHHH] (SOy - NOx=200mg/Nm’, PM

=<20mg/Nm®) ~NOXEAFRETH 0 . A1 5O ER A
EERL R OB AR b hTwb, ™

8000

B Closing [MW]
Total modernization [MW]
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2011-2015 2016-2020 2021-2025 2026-2030
(3. EFHKHEL EEFH (AGHRHZHEITK) *2

i A3 1%, Kompania Weglowa(K W), Jastrzebska
Spolka Weglowa (JSW) . Katowicki Holding Weglowy (KHW)
L EOEEREND D, BRI ARE TS % 25,
BUR I 22 56 5 T30 Ve BRI 3% 06 (266 2R 2 & iy 1 3
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7 - BRI E 2o T Ao
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BLREE BB Lo BRIRY AT 20 KA E HEEIC X
B A REVER) EASI S 1, MR TR & U ISR R
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FUHTE Tl i H AL - ARG AL AT - HuIsBR B 5 M
OMEHEH BT ATK & e WF9ERRE L > T b,

5 F&H

FEER I3 as, HHETH Y. ARICKEFEL. AR
R OB FE PSS IR e R — 5 &~ R Tk, Ak
EERAL R BT IC o W T A ARNO IR T X v,

SRIOFFEE 7 = v 72014128 L, FER—F ¥ FAARE
KEFEB L OCRBEMDP L DO TIEHE - 1wz iinie
ZEIEHT Do

(¥ : ZFE LR

*1 : EURACOAL [Coal in Europe 2013.Map]

*2 . AGHAMEHAMT KA 2014

*3 . BP#iRT2014
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: Ministry of Economy, Poland 2013
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Sand Key ChHifit S 1724539 International Technical
Conference on Clean Coal & Fuel Systems (il i
Clearwater Clean Coal Conference) (ZHIE L. D 2SE DK
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6H1H (H)
- Fundamentals of Combustion
Combustion 101
Low Carbon Technologies and Carbon Capture for
Coal Power Systems
Coal Drying
Coal Workshop

6H2H (H)

(AM) Keynote Plenary Session:

- Welcome (Barbara A. Sakkestad, Coal Technologies
Associates)
Introduction (Prof. Dr. Klaus R. G. Hein)
Opening Keynote Panel: Coal-Today’s Fuel with a
Bright Future

(PM) Plenary Session:

+ Introduction
Panel: Learning-By-Doing: The Urgency of CCS
Deployment
Open panel-audience discussion: Global Warming:
Fervent Discussion on Realistic GHG Reductions,
Urgency, Weather Events, Adaptation and Research

6H3H (K)

(AM) Panel: Oxy-Fuel Combustion
Oxy-fuel Technology I-Overview & Demonstrations
Fundamentals of Combustion
Air Toxics
Improvement for Existing Power Plants

(PM) Panel: EPA GHG Regulations for Power Plants-
Impact on New and Existing Generation
Oxy-fuel Technology II-Fundamentals & Modeling
Alternative Fuels from Coal & Biomass
Low Rank Coal Utilization I

56 39 [O Clearwater Clean Coal Conference &

wimess [RE 8RR

Multi-Emissions Control
Chemical Looping I -Carriers & Kinetics

674H (K)

(AM) Panel: Back to the Future: What to do with all this
CO,
Oxy-fuel Technology M-Experimental Studies
Biomass Co-Utilization I
Post Combustion CO, Capture I
Combustion Technologies and Issues

(PM) Panel: Low Rank Coal: Status and Prospects of
Utilization
Oxy-fuel Technology IV-Fundamental & Modeling
Coal Preparation
Biomass Co-Utilization II
Chemical Looping II-System Performance Results
Low rank Coal Utilization 1I

65H ()

(AM) Panel: Advanced Technology: Looking Forward
Post Combustion CO, Capture II
Chemical Looping II- Reactor & System & Performance
Gasification Technologies
Advanced Modeling

6H6H (%)
7 7 =H )V 7 —Pork Power Plant (CO,MIXE% i i%
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