R & D oF CCT(LRC)
-STATUS AND PROSPECTS OF

UTILIZATION-
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WHY DOES JAPAN DEVELOP TECHNOLOGIES
FOR LOW RANK COAL UTILIZATION?

Two Objectives in Coal Policy of Japanese Government:

1. Selling Japanese technologies for low rank coal
utilization. As results, expanding usable coal resources

2. Not only selling Japanese technologies but also
investing the project using the technologies for low
rank coal utilization, and exporting products made by
the project to Japan.



Concept of Good Theme and Good Business £

®Check of R & D Trend
®Find out the Lack of
Technology to Develop

Good

@ Coal B Theme & ®Past Technology &

sccareeore | Good | et Tchvooe,

7~ & Aspect Business O;gg’i) ;27 nternationa

¢ Utilzation field & Establish of Value
Chan

® Up-and-Coming

Sector of Utilization field

®Policy to develop & Program
to support by the producing

21




Comsumption (Miion ton/y)
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Coal Utilization Area in the World

Source : IEA Statistics, Coal Information-2012
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H Electricity

mIron & Steel

= Non-matalic minerals
Gas works

H Chemicals
Paper&Pulp

H Transportaiton fuel
OtherIndustry

m Com.,Public&Residential

| Others

» Coal Consumption is mainly Power Generation and Iron field

* Most Important to develop the Electric Power Technology
(Combustion etc)

* 5 countries in EU : Ratio of Power Generation by Lignite is 30%




Raw Coal

Value-chain of LRC
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Japan Coal Energy Center
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Effective utilization of low rank coal ¥

1. Development of gasification technologies for low rank coal
Methane/DME, etc. from gasification of low rank coal can contribute
to supplying clean energy

2. Development of upgrading technologies for low rank coal
Development of new dehydrating/drying technologies

Fuel coal to
generate
power

Low rank coal

Generating efficiency

improvement through

high-efficiency drying
system

CO2 recovery
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Needs of Utilizing Technology for LRC in Producing Countries ¢ Je¢
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Setting up of the Cost Target
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B [t's indispensable to establish a target severely from an early stage of Demo. Plant
stage about the cost performance of the technology.
B T[echnology quantifies the created additive value and establishes the cost target

sincerely.

B A finite difference of the final product price and the raw coal price of LRC is defined
as the added value by technology bears.

B It's important for adding up of the plant cost, the working expenses and the transport
costs to fall below an additional value sufficiently.

Us ¢ /kwh Existing technology — New Technology
A
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[ Final product price (XX/kWh)====== T
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Source: : NEDO Report 2012 Study of LRC Promotion business by MRI.

It is possible to overlook the final price of Gasoline & methanol
etc.) then added value is decided by market not by maker

Who bear this infra. cost?

It is possible to overlook the future expectation of the
procurement cost of LRC in the current and future state by
the fixed degree of accuracy .

The plant cost is necessary to fall below an amount of
“final product price —procurement cost” sufficiently.
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TARGETS OF CCT ROADMAP

Categories Targets
Net Efficiency:
[ High efficiency and low carbon IGFC 55%(HHV)
48%(HHV)

Upgraded Coal Pricovang

- . Below US$ ??(6,000kcal/k
Low rank coal utilization ( 9)

Cost of Products:

Emission Control:
Removing of B, Se in flue gas |




R&D OF Low RANK COAL UTILIZATION Oiﬁgﬂz
TECHNOLOGIES IN JAPAN

/f )
Upgraded Coal Price: R

_ Below US$ ??(6,000kcal/kg) |

~

Cost of Products:

Q Below Commercialized product | Y,
Country Products Technology Company
Indonesia Urea Gasification IHI

JCF(CWS) High Temp. JGC

water treatment

SNG Gasification MHI

PCI Pyrolysis MHI
China SNG Gasification  NSENGI
Australia Hydrogen Gasification  KHI
Australia Reformed Coal Pyrolysis KEPCO




TIGAR® (FLUIDIZED BED GASIFICATION) om"._
BY [HI CORPORATION opinCoa Eray Contr

Low Energy substance( Lignhite and Biomass etc.), was difficult to
use economically and technically, which is put to effective use in a
chemical material and fuel by Gasification.

A\ Background:

; Production of Natural Gas
(NG) in Indonesia, which is

a major feedstock of fertilizer,
is declining. LRC is abundant
but not used effectively.
Gasification of LRC as a back
up of NG is expected.

Objectives:

To make implementation plan
for conversion of fertilizer
feedstock from NG into LRC
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TIGAR 50t/d Prototype plant at Kujang in Indonesia
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M Components of TIGAR® are combined mature CFB and BFB technology.

*1 CFB : Circulating Fluidized Bed, *2 BFB : Bubbling Fluidized Bed
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seal TIGAR® can produce several kinds

B Gasifij of chemical feedstocks and fuel.

from lignite and biomass.



JCF Demonstration Plant LaJcoat

v" JCF demonstration plant is located in Karawang.
v’ Production capacity of the demonstration plant is 10,000t/y.

v JCF demonstration plant was supported
by Japanese government (JOGMEC and NEDO).



Coal Water Slurry by JGC Corporation
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Liquid Fuel from Low Rank Coal

JCF® Properties

LRC JCF® » Liquid type fuel similar to heavy fuel oil
« Abundant Resources, but + Liquid-type Fuel » Closed storage / transportation
* Bulky « High Calorific Value

* Low Calorific Value
* Spontaneous Ignition

{

» Substitute for O1l/Gas .
1gnition

» Free from dust problems / spontaneous

JCF® Properties

Calorific Value

4,000 — 4,500 keallkg

Coal Concentration

60 — 65 %

F % o

- Upgrading - Slurrification »

Density 1.2
Viscosity (25C) 1,000cp
{ | Mean Particle Size 20pum

Tanker |




Japanese Roadmap of Clean Coal Technologies(1)
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Abbreviations>

1)IGFC: Integrated Gasification Fuel Cell
Combined Cycle

2)A-IGCC: Advanced IGCC

3)ABC: Advanced Biomass and Coal Utilization
Technologies

4)Ferro Coke: Coke made from low rank coal and

iron ores

5)COURSES50: CO2 Ultimate Reduction on
Steelmaking Process by Innovative Technology
for Cool Earth 50

6)Hyper Coal: Non-ash Coal Made by Using
Solvent Extraction

7)TIGAR: Twin CFB Gasifier Technology

8)ECOPRO: Coal Flash Partial Hydropyrolysis
Technology




Japanese Roadmap of Clean Coal Technologies(2)
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Fig. 2/3 Japan's CCT Road Map



Japanese Roadmap of Clean Coal Technologies(3)
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Fig. 3/3 Japan's CCT Road Map



CONCLUSIONS

1. The objectives for developing technologies for low rank coal
utilization in Japan are:

- to sell Japanese technologies
- to supply fuels and chemicals produced from low
lank coal with cheaper than commercial prices
2. TIGAR and JCF projects are carrying out in Indonesia

by the Demonstration Plant and some projects are planning
to start in near future.

3.JCOAL is studying the Road Map for Future Projects.
and is promoting the R & D of CCT with member companies



Thank you for your attention!






