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Clean Energy cess, Custom duty
3. Companies Act:Mandatory expenditure under CSR
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5. Environment Related tax:Water cess, Water concentration fund,
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T, JOEWRERE R, B2 1EA L K27 @ low rank coal 1% 21 MJ/kg (as received base)LL KD
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PLEDINZH LA RN T VD JRIK 72 HPER ZD > TODIEEIZIL, low grade DU low quality &
L CHTATAREND, LNLZELD low grade coal T, 2O RIZKHE T HINCHEI SN2 T T M TOREH
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3. SR B AT R
IEA2015 [T/ RSN TWDT — &% FRITR T, Z2TIIHSR ORI AR OE IR &L L% 968Gt L7g->T
W5,

Table1 Proved recoverable coal reserves (IEA, 2015a)

Region Proved recoverable reserves, Mt

Hard coal Soft brown Total

coal*

OECD Europe 19,421 56,279 75,700
OECD Americas 230,122 32,842 262,964
OQECD Asia Oceania 63,586 50,924 114,510
OECD Total 312,190 140,045 453,174
Non-OECD Europe and Eurasia 131,110 107,314 238,424
Of which: Russian Federation 69,634 90,730 160,364
China 120,697 7350 128,047
Asia excluding China 101,157 19,917 121,074
Of which: India 81,897 4755 86,652
Non-OECD Americas 7945 5073 13,018
Of which: Colombia 4881 = 4881
Africa and Middle East 14,420 66 14,486
WORLD 688,456 279,762 968,220

* classified as lignite with a CV of less than 16.5 MJ/kg

RO 7 10 DA RKENEEZ FTRITRT, OECD OJPEME A Mo E O A R EEDORIANCEH DD
59, RO R AL 2030 F£ETITIL 50% 2L BT 5L R51TnW5, & EENZENOE IR Eo
VLB HEBEINO R LE RS> TND,
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Table 2  Top ten coal producing/consuming countries

Reserves Status
(Gt)

USA ~235 Reserves distributed widely, with the bulk in Montana, Wyoming, lllinois, western
Kentucky, West Virginia, Pennsylvania, Ohio and Texas. The USA is the world's
second largest producer and consumer of coal.

Russian 157 Reserves comprise various bituminous and subbituminous coals and lignite. Russia
Federation is the world's sixth largest producer and the fifth largest consumer of coal.

China >114 China is the world's biggest producer and consumer of coal. Around 80% of China's
electricity generation is coal-based. In 2012, the country also imported 289 Mt of
coal, becoming the biggest global coal importer.

Australia ~76 Bituminous coal is concentrated mostly in New South Wales and Queensland,
which together account for =35% of the country’s output of black coal. Victoria
hosts ~36% of the country's lignite reserves. Australia is the fifth largest coal
producer — around 90% of output is exported, making it the world's second
biggest coal exporter after Indonesia.

India ~61 Major hard coal deposits are located in the eastern parts of the country. The
southern state of Tamil Nadu has most of the country's lignite deposits (Figure 1).
India is the third biggest coal producer after China and the USA. More than
two-thirds of India's electricity generation is coal-based.

Germany 41 The Rhineland region holds the country’s largest lignite deposits. The country is
the eighth biggest coal producer. It is the largest lignite producer in the world —
most is used for power generation (Figure 2).

Ukraine ~34 Most reserves comprise steam and coking coals that are located in the Donetsk
Basin.

Kazakhstan | ~33.6 Annual production of =120 Mt. Karaganda and Ekibastuz are the country’s two
major coal producing basins. Lignite reserves are mainly in the Turgay,
Nizhne-lliyskiy and Maikuben regions.

~

Colombia - The country produces mainly steam coal and is a major exporter.

= =]
(=1

Canada - More than 90% of reserves are located in sedimentary basins in the western part

of the country. Most coal output is from opencast mines.

4. FIROSE DR T LR
2L DA RAFEENT B EAPE RO SEIL FICH<HOL TV, LIZLIE higher grade coal EJREDH BN S

i, lower quality ~D A RA~DEHMN AL TNDY, ZOMAIE 200 0L b 2L oA RAAFEL TE72[H
TILALNTWD, BlZIE, KETITHER O T2 1950 FARLAREIX > &V L T D, ZHU higher grade DA
R %&£ PE L C&T= Appalachian HI Cleb i3> EV L CD, ZOREFREL T 1970 ERUICAX —NUT-#IE 5 1K
(Powder River Basin &) DAFENHENIL TS, TN CTOKE R CTIEFHEENME T L TETNDD, BEED
E—21% 1998 4 Tholc, I—my /R T V7 T, HBHICE G T 7 B A TE TN IRAPEICAT Th o7
D, E-RBEROGIFEACIY lower quality (2[5 452025055,
5. A th DA R A FEE

SO IRZEPET D EBEIRILOME E 10 M TR OA RTEEITHINL TR, ZOFEBITIGZ S
IO, FRRICHIRES DB DA fR=—RZ [T T, R OKFED RILIFAER I TP EL T
Teo LONUBUERER], ~— 7y MIA— =7 IO Z 2L, A RMELIL TiFbhic, ZHTn<-2no
BRI B 2T MOBHFEAR T — NSRBI AIL T B 5.2 HZ Lo T, Bk CREFITR ELVBLEICE
WT, INEERSR > TR, WD a2 7 3 x /L RS TeDIENTZD L TS, B Z 3K ETO 2
FHIZRZEW Arch Coal # BAIEIZAEEEL TWD) IXE 2N FE B IZ3 5 Powder River Basin O—#CTéh 5
Otter Creek Valley $LDF v A DELAEZMbONTND, ZOF Y27 TlE 1.4Gt DA RBMFETHE RS
Nz, Zo7ay = NIKER KOLOTHD,
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%3 LT Powder River Basin R DA pERZ FFRICTRT,

Table 13 Powder River Basin coal production (2014)

Mine Operator Production (Mt)

SBBATEEFEPEE A REBREEL TEDTHAIN, AKRFEORKOREITIA R THA, &
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B EREIRLF—0 1 DELTHLE DT, 25% (2014 ) 235 2020 12 27% ETILR T DBUR A2 L> T D,

B 2 XA R 227 Tlid EGAT 73 Kalimantan, Borneo TOA > R 3L 7 §i 1L o> jEx (M & 50Mt/y) & B I
FTH7BRAZASTNDESILTNDN, WANART Y =7 MIEILL TD, WL Do F kOB 5 REC
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6. Low quality coal Dff FHIZHT=> TD A hET Ak
A BT Low quality coal D fHIZH 72> TDORAY Y EFT AV bR DI EED TNVD,
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N

B IRy IR CIE IR D BEFEME N K END TR 2N H
T T T —RLUT= AR TO B RFE K xF i
ABR CIHMERUS DR ICEARTE LT/ TV T %

IR 7 RS LD HEHI R O AL B
AR E R TR (23 A2 DAL 0D THRLE S 4
48 B TIMAF BT IO R SENE~ DL RE

*higher grade bituminous coal JVZ\» CO, PEH &
7. 7V —ra—)L7 7 Ju— (CCT) d low quality coal ~@ i
Low quality coal DZ<AFEEH EL TR R IS UL TE TS, SOx, NOx HAHWEZ ARDOHEH
AR OPEHHEINBHEART OB T b — L TEH IR 57203, COUT DN TN ELFRELL T T,
¥7~ lower grade coal/lignite IZ higher grade LV E A T RNF =D D T, BT RAF—E2 55D HKFH
FEDO7T TR BN 35, IRFVT low quality coal DFEEBEA~D AL X7 e Rm L TNV,
KNFEEIZBIT DA ROVER DAL 3T K

Property

New plant

Fuisting plant

High moisture content

Bigger boiler and pulveriser reeded
High power availability

Lower boiler efficiency and higher fuel
requiremant par MW of outpot

Difficulty in maintaining steam and reheat
temperatures

Reduced boiler efficiency
Redured pulverizser caparity

Reduced outlet temperature

High ash content

Increased boiler and pulverisar size

Higher power requirement

May require more support oil

Higher fuel requirement per MW of output
Large amount of ash for disposal

Increased erosion and/or slagging and fouling of
pressure parts and dravght fans

May require more support oil
Reduced ESP performance
Uverloading of draught fans
Large amount of ash for disposal

Volatile matter (VM)
content

Low VM content may require special boiler
design {down-shot)

Impact on boiler turndown ratio and fuel
residence time in boiler

VM helps combustion — a sudden reduction can
affect flame stability, requiring secondary fuel
oil support to manage part-load operstions

Calorific value {CV)

Low CV can impact onsize and design of
baoiler, mills, ESP, dravght fans, air and flue
gas ducts, fusl handling system, and auxiliary
power consumption

Lower CV means that a greater volumsa of coal
will be neaded, as will higher heat transfer into
convective surfaces.

Increased de-superheating spray will be
required to maintain main steem temperature.

Lower efficiency of boiler, mills, and 5P

Hardgrove Grindahility
Index {HGI)

Mills must he designed to accommodate
extreme values, resulting in high equipment
costs

Cnal fineness affected if HGEI is less than design
walue.

Increased mill maintenance and downtime
Heduced boiler efficiency and performance

Imparts of fuel constituents

C, H, S and N contert

May bean increase insome emissions

Change in fuel composition can affect combustion process

Cl cunlent

Increased risk of corrusion

Impact on emission cont

rol systems

as FGND

Particulates Selecticn of cantrol equipment affected by fuel characteristics, boiler type, ash properties, plus
particleloading and size.
High ash level can impair effective ESP operation

NOx Thermal NOx control possible by reducing combustion zone temperature
Fuel containing less nitrogen will generate l2ss overall NOx

50, ran he rontrolled by switching to low sulphur enal or deploying post-combustion systems such

—REEEA B

IRILF—E 32—
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FERBIIIT T TV =T 42 T HRLTWDN, Ty T T —T 4 72X 2S04 RO % &
HZEIFRETHD, L LT v 7 7L —RENIBREI DR I L TODH D E DI DWW TIMBE LT i
725700, BUEIED DT v 7 7L — T 4 T EThEE DI AR B AR B2 Dl H IR L /e B3, 2R
MBI ERDIRBE 2 72N Eb 35, R TIL3000b DT — /L 7)—=0 7 TS5 RNEERS N TERY, 8721

HEBRbESNL TS,

HRTIIVL DD T a e 2N T TIZRE LS TVED  F- 3 ey A — L O &R EL B S TV 5,

Process name

Coal Plus

CCT Pristine

CCT Pristine-M

Continuous
Hydrothermal
De-watering

Binderless
briquetting

Coldry

ZEMAG

Developer

latenergy Ltd (Australia)

Clean Coal Technologies

Inc

Clean Coal Technologies
Inc

B Exergen Pty Ltd

White Energy Ltd
Environmentally Clean
Technologies Ltd (ECT)

Clean Energy Technology
GmbH

Country of

origin

China

USA

USA

Australia

Australia

Australia

Germany
and China

Input raw fuel
Lignite and some
subbituminous coals

Lignite, subbituminous
coals

Lignite, subbituminous
coals

Lignite and some
subbituminous coals
Subbituminous coals and

some lignites

Lignite and some
subbituminous coals

Lignites, brown coals

g

WEHT7 ARG HMOL REYEEDV 114 7TV AR 5

Status

Operational plants

Pilot plant

Pilot and demonstration
plants

Pilot plant

Operational plant

Pilot plant

Operational plants

IEACCC/270 2016 4 9 HF&4T
THHE Yk AHRGE By

— MBI EEAN ARIRIILF—EE—
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IHS Energy, 24th Annual Coal Conference of the Americas 2017
Cartagena, Colombia 21-23 March 2017
Internet https://www.ihs.com/events/coal-conference-americas-2017/overview.html

International Clean Coal Summit
Hotel Pullman Airport and Convention Center, Turkey, 22-23 March 2017
Internet: http://cleancoalsummit.org/

3rd Coaltrans Middle East
Dubai, United Arab Enirates, 29-30 March 2017
Internet: http://www.coaltrans.com/middle-east/details.html

15tk Coaltrans China
Shanghai, China, 10-11 April 2017
Internet: http://www.coaltrans.com/china/details.html

23rd Coaltrans Asia
Bali, Indonesia, 14-16 May 2017
Internet: http://www.coaltrans.com/asia/details.html

2017 World of coal ash Conference (WOCA)
Lexington Convention Center & Hyatt Hotel 8-11 May 2017
Internet http://www.worldofcoalash.org/

The 8tk international conference on clean coal technologies CCT2017
T-Hotel Caglian Sardiania, Italy, 8-12 May 2017
Internet http://www.cct2017.org/eng/travel

IHS Energy, 16th Annual European Coal Outlook Conference 2017
Nice, France 22-23 May 2017
E-mail events@ihs.com

Coaltrans Anthracite and Coking Coal 2017
TBC Hong Kong, June 1 2017

Dry Cargo 2017
RAI Amsterdam, Netherlands 1-2 June 2017
Internet http://www.easyfairs.com/events 216/dry-cargo-2017 90457/dry-cargo-2017 90463/

The 2017 Pittsburgh Coal Conference
Sheraton Pittsburgh Hotel at Station Square, Pittsburgh, PA, USA

Internet: http://www.engineering.pitt.edu/pcc/

The World Coal Leaders Network
TBC Oct 1 2017
Email: enquiry@coaltrans.com
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