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1. Key Points

1 Value add of Under Utilised Low Rank Coal
2) High Efficiency Gasification

3) New Business Model and
Supporting Infrastructure
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2. Background of
Low Rank Coal Utilisation
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2.1 Needs for Utilisation of Low Rank Coal
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2.2 Status of Low Rank Coal in Asia-Pacific Region

[J The utilisation ratio is generally low in comparison with the reserves
Proven reserves = 160 bil. Ton (18% in Total): Production = Approximately 0.4Bili.
ton/year (8% in Total)

[ The present use is essentially limited to low value Power generation at
mine mouth.

Coal Reserves & Production of Coal Mining Countries in Asia
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2.3 Role of Gasification for Brown Coal Utilisation

[OJPromotion of brown coal utilisation]
(1) Reforming = Alternative to steam coal (2) Conversion = Liquid fuel, SNG*

*SNGLSubstitute Natural Gas)
— Current main use Coal Mining Country\

Reforming I I Conversion

A

|
‘ !
I Gasification

“ Direct liquefaction

Reforming technology I
cO2 “ (UBC, Briquetting... etc.) ‘I I (ECOPRO) I
Separation : I
Capture J5 i I
Storage ' I A 2 L 4
I || Methanation || NH3 Methanol Indirect liguefaction I
| I synthesis synthesis (FT synthesis)
| Jm— I
I | Liquefaction DMESynthesis. || ¥
"""" I* MTG I
Reformed coal | LNG Fertiliser @ Transportation fuel
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Multiple uses
v' Power generation and Production of export products in coal producing countries.
v Diversification and stabilisation of energy resources in enerqgy import countries




3. NSEC's Coal Gasification Technology
ECOPRO ™

>kl(Efficient Co-Production with Coal Flash Partial
Hydro-Pyrolysis Technology)
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3.1 Unique Features of ECOPRO Technology

[0 Pyrolysis reaction in upper chamber utilising the sensible heat from
lower chamber.

= High efficiency (85%6 at commercial plant) for coal to syngas conversion.

= High Methane content in Syngas

= Applicable to low rank coal.

Syngas (H,, CO, CH,)

Entrained Flow )
gasifier Fuel, Chemical

IPyrolysis!] SNG, FT-oil

Coal + Heat NH3, CH;OH

Brown Coal = CO,H,,CH,4,+ a Y

Drying & [JPartial oxidation’] Power Generation

Pulverising

Coal + O,,steam IGCC, Gas Engine,
= CO,H,,+ Heat + a Fuel Cell
J
Char
Slag Steel making
. . - -> Carbon material
/Inorganic materials P
Cement, etc.
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3.2 Characteristics of ECOPRO 1
High efficiency SNG production

ECOPRO produces 102 more SNG owing to the high efficiency
synthetic gas production and high content of CH4 in the produced gas.

High efficiency
gasification and
production of CH4

CO Shift Reaction

Methanation

Brown Coal Gasification

SNG production efficiency
(or SNG formation efficiency)
per calorific value of the input coal

Case A (Efficiency of 85%0 with CH4)

Case B (Efficiency of 80% without CH4)
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3.3 Characteristics of ECOPRO 2:
Low Emission of CO?2

CO2 Reduction: 33% from high efficiency gasification, 6% from CO
shift reaction with 9% overall reduction

Gasification ——| CO Shift Reaction |——| Methanation
v v

CO2 ) ( CO2
Gasification O Shift Total
reaction
ECOPRO with 85%
efficiency 10 81 o1
Other gasifier with
80% efficiency 14 86 100
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3.4 Characteristics of ECOPRO 3:

Applicability of Brown Coal

Coal containing high
volatile components
such as sub-bituminous
or brown coal are
suitable for ECOPRO
due to high reactivity to
Pyrolysis

ans Y  Brown Yy

)

1.0p
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For power generation ECOPRO
in Japan
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For Coke |
Production | | £
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3.5 ECOPRO Pilot Plant Project

[1 Capacity: 20 t/day

[1 Supported by Japanese
Government (METI),
through JCOAL

[1 Project Period: 2003 ~ 2009

Fukuoka Pref.
© 2009 Geocentre Consulting
© 2009 ZENRIN
& 2009 rana boolooi
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3.6 Achievements of ECOPRO Pilot Plant Test

No. Item Achievement Note

The highest level
Energy 85 % efficiency in the world

Efficiency* (estimated for
commercial scale)

Original target: 200 hr

908 hrs . .
Conti . Total operation time
ontinuous operation . 3100 hrs

2 | Process Stability

15 runs(2658 hrs) for
Applicability to | sub-bituminus coal

Low Rank Coal |3 runs (443 hrs) for
brown coal

18 runs in total

*Energy efficiency
= Calorific value of Products / Calorific value of coal
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3.7 Next Step: Demonstration & Commercialisation

10 | 11 2 | 13 | 14 | 15 | 16 "7 | 18 | 19 | 20
Pilot Plant AN |-ub for Technology M v/ Engineering data
20 tons/day Study D | . Operator training i
(dry base) evelopment i technology Showcase... etc. |
i S, Test
Demonstration Planning Construction :
& Design Operation
Plant
200 to 300 tons/day
(dry base) Pre
l FS
Commercial
Plant :
>1,000 tons/day eliminary Studi> Fz’gi?;r"ng> Construction
(dry base)
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. Pre-Feasibility Study of ECOPRO

Demonstration Project
(Utilisation of Victoria Brown Coal through
Gasification)
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4.1 Objectives and Concept for Pre-FS

» Large Scale Demonstration Project of ECOPRO technology is
defined.
« Technology and business development concept is examined from

- various points of view including;
Objectives + future commercialisation strategy,
v’ utilisation of demonstration facility,
v integration with CCS infrastructures, and

» Based on the results of Pre-Feasibility study, funding support for
demonstration project will be explored with all project participants

Demonstration project
scope

Low rank » ' » CO Shift Reaction » »
coal k

CarbonNet

T,
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4.2 Planned Demonstration Plant Location
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4.3 Contents of Pre-Feasibility Study

Establish commercialisation strategy for ECOPRO gasification technology
-Market definition

-Corresponding plant capacity and plant specification

-Plant location and transportation infrastructure for product transportation
-Integration with CCS network (CarbonNet)

-Cost of raw materials and price of the products

'Study-2  Utilisation of Demonstration Plant |

Explore possibility of utilising Demonstration Plant after technology demonstration.
-Investigating the nearby industries as possible users of the product from this plant.
-Study of the facilities required for supplying the product to such users.

- Integration with CCS network (CarbonNet)

 Other studies  Definition of Demonstration Project and Others |

 Plant Design Engineering * HAZOP Study,

« Siting Study » Green House Gas Emission Assessment

o Utilities Study «Construction, O&M Plan

» Water & Waste Management Plan  <Cost Estimate ... etc.
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4.4 Commercialisation Strategy

For Domestic Use

>

Working Group
Member (Japan)

LNG

For Export City Gas OSAKA

Company GAS

Substitute

. Natural
|
Methanation Cas

Australian J
(SNG)

~ Company

_ ~Australian

Company

Chemical Mitsubishi
‘ oo Gas Chem.

FT Reaction Light oil

A . Syngas
Gasification yng

Chemical Synthesis == Methanol

| . DME

CO2 Chemical Synthesis Acetic Chemical

IGCC Yt [ --| Australian
Company

Industrial Iwatani

Kawasaki
Heavy Industry
20
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4.5 Utilisation of Demonstration Plant

For Local Use
SNG

S \[€ Natural Gas Power
3,500NmM3/h Station/ Town Gas

Methanation

Brown
Coal Power Generation

200 Gas turbine Electricity Supplied into
t/day /Generator § 12,000KWH/h Power Network

Syngas
ECOPRO Diesel Oil

Diesel Oil Transportation
CO2 iecciOlngy /10 phi/day ST

CCS

Hydrogen

Hydrogen

PR 9,000Nm3/h

Industrial use
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4.6 Pre-FS Schedule

Schedule for Pre-feasibility Study

__ Year 201 1
o~ mMwm 1 2 3 4 5|6 7 8| 9
Milestonas YPre-FS WV First Workshop v Second Workshop
Start Preliminary W Preliminary | WV Final
- Study 1& 2 Report Report Report
: ' Preliminary Prelimi'nary ' | Final
- Other Study Report Report Report

Study 1 |

-Commericial Strategy | j | |
Study 2 | | |
-Demonstration Plant Utilisation
Other Study

-Design Engineering

-Supprting Study

-Project Plan (schedule/ cost) | r—’—l—i—’—n
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4.7 The First Workshop

» Date: 9t ~ 10th February 2011

» Place: Melbourne

» Presentation and Discussion:

» Pre-feasibility Study Plan

» Preliminary findings of Pre-feasibility Study
» Participants(]

Commonwealth (DRET),
State of Victoria (DPI, DBI), Latrobe City etc.

Nippon Steel Engineering (NSEC)
(Proponents) | Chiyoda Corporation (CYD)
Japan Coal Energy Center (JCOAL)

Kyushu University
(Academics) | Kyoto University
The Institute of Applied Energy

Australia

S A T A N

Osaka Gas, Mitsubishi Gas Chemical, Daicel,
(Industries) | Iwatani Corporation, Kawasaki Heavy Industry,
Kyushu Electricity

23
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4.8 Organisation of Pre-Feasibility Study

apan

METI Project
Proponent

Australia

Japanese
companies

<Roles>
Fund

Brown Coal Business Research Australia
:> Common- Australlan
Busi Vlctorla
usiness wealth companles
Know—iow
_/
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. Future Development
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Organisation o

Demonstration Project execution (expected)

Proponent

-

Business
Participants
from Industries

L

<Roles>
Fund

—>

Business

Know-how
ﬂ =
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5.2 Establishment of New Coal Business Scheme,
Integrated Value Chain

Current Scheme

|

Company A

New Scheme
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5.3 Principle Transportation Infrastructures in Victoria

Yea

Melbourne

iglVlelbourne

/ - \\, Bairnséale

L Sale
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< Leongatha

ey /
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—

RN

Principle Freight Network

M Port s Road and Rail
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5.4 Clean Coal Technology Business Development

Low Rank Coal Utilisation for Sustainable Energy Security

. Industrial Development (Energy & resources user industries)

. Infrastructure Improvements (Transportation infrastructure)

. Building new business schemes. (Integrated value chains
from mine through gasification to product off-take.)

. Collaboration between Australian and Japanese businesses.

. Orchestrated support from both Australian and Japanese
governments.
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ECOPRO will realise the high efficiency conversion
process from low rank coal to valuable SNG or
chemical products. It has the potential to bring
significant benefits to Australia through high value
utilisation of low rank coal. We seek an opportunity
for the technology demonstration in Australia and
believe it will contribute to closer relationship between
Australia and Japan.
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