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Coal is transported from mines to various customers by train and ship,

and is being used at steel mills, power plants and cement mills etc.
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Steel mill Coal-fired power station Cement mill
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0.8to1l t?” f)f coal is used to make 329 of a household's annual electricity consumption 0.1ton of coal is used
1 ton of pig iron (Iron and Steel 4,600kWh is coal-fired power and 0.6t of coal to rT\ake one ton of
Federation) will be used for this.(JCOAL) ordinary cement

(Cement Association)
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Coal is used for making iron, electricity and cement!
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Domestic Coal Production and Import in Japan
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250,000 Trends in domestic coal production and coal import
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1868 Meiji Era started / Takashima coal mine opened (B;&cE = EBiKILEFHEL)
1872 Railroad opens (Tokyo-Yokohama) (EXiERIZE)

1887 Electric company starts operation (EH&ttHZE)

1901 Iron manufacturing company starts operation (EEkZAIZE)

1914 Start of 1st world war (55— /XEFRKEEIIR)

1939 Start of 2" world war (88 /Rt AKERIR)

*1-1940 Top Year of Japanese coal production(56.3Mt) (HAERNLEERE)
1945 End of 2nd world war (58 Z/RHHFRKEFET)

1948 JCOAL established (JCOALDRIE, AR =EIL

1977Yubari coal mine closed (% Rk #LEALL)

1986 Takashima coal mine closed (Z5ELEALL)

1997 Miike coal mine closed (=thiEk#hEALL

2018 Meiji 150 years (BBi&1504F)
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Coal mines currently operating in Japan Japan’s coal import ]
X 2019FENEESLH TS HI6FF L THoT- X019 E DB IRMAEIXEET1188,6215+THo1=
Domestic coal production in 2019 totaled 0.76million tons Coal import in 2019 totaled 186 million tons
2019 x 1000t
A=ZANIU7 Australia 109,264
' ﬁfﬁ?ﬁ{’Canada ' ':F'EUOChina ' %(Dﬁi’.{Others AV RZST Indonesia 28,139
= oA gl e 112, Russia 20,178
S nERE FANERE ~ USA 13,256
T*Y hES USA
== ; % Canada 10,181
PR (EXERE) 2 o China 1,908
Others 3,282
E*ﬂ%ﬁ.ﬁﬁm (EEFER) l:l:/';_’llo/F:ussia & Total 186,208
jtg%uﬁﬁ% (%%ﬁ F—R bk 552‘y7/Australia
Eiﬁ%( 4 ¥ F %<7 /Indonesia
15%
I EEEREh (FirsieiE)
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ﬁ’]}o?ﬁ"q% (FEFER) (K8 BA 78 B B S #i 5T Trade Statistics of Japan)
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Coal Fired Power Generation
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Proportlon of power supply by energy type
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About one-third of Japan's electricity is
generated by coal-fired power

\generation j
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Coal consumption by sector in Japan
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Coal is mainly used in Power plants and Steel mills!
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Reserves—to—production ratio
(Length of time that those remaining reserves would last)
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Trends in energy price (Coal price is stable compare with others)
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10.00 CIFWH Price (2022.1)

00 £/ Ol : JPY6.30/1,000Kcal
| KAHA LNG : JPY6.28/1,000Kcal
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—fi%ik Steaming Coal : JPY3.35/1,000Kcal
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Oal proaucing coun (World coal production in 2019: 7.7 billion tones)
4K Indja 9.9% tralia 6.5%
Z D fth Other
16.7%

FA)HUSA ALFRRST A< 7 Russia 5.4%

8.3% Indonesia 8.0%
EH UL LwdkS EB=ALES50DKL RAEDDLEIIUYED L B< VDo<FA
4 —_— C NG 4 - -~ =
HEDTEAREEE (20195 HREEEHN76(84,0661)
Coal consuming counties (World coal consumption in 2019: 7.6 billion tones)
’f/" India 12.9% y? Russia 2.9%
Z Mtk Others
~ \ @2019&@@?\1&@5(327675 Iv'c,ﬁ%g
. - I
(H4 B8 IEA Coal Information 2019) 77;‘(%173 USA ZE4§ Japan MD0.4%, B&AR1(E8.62175 2 D59%H A —
' ' ARSUT AL R T 1% AT T
BE-A ICIEA  TIL LA FEA HEEA HULDILY SHAINTNT, b3 ET8SY,

B ix (j: EI ATHDLEESATLDITNLE, ﬁ‘*& OF=3, b o) Domestic production in 2018 is 1.04 million tons,
s, !ﬁ( #F— Xl\jlj7“5/{/'\*/775\b$ﬂukén—ct,\éd: which is only 0.5% of consumption. The most of

coal is imported from Australia, Indonesia and
Russia. These account for 86%.

(8 : BA 754 B S ## 5t Trade Statistics of Japan)

Coal is produced in Japan a little, however the most of coal used is imported
from overseas countries such as Australia and Indonesia.
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Energy Policy and Coal

TEFA [FLIHK

[T )L —EAKRETE (20215108 )
Strategic Energy Plan (Oct. 2021 )
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Basic Viewpoint of Japan's energy policy

ZE

ZiE

E4#8 (Energy Security) (Safety)

> BRERL(BEEIRILF—ORALE)
Improvement of energy self sufficiency

> BREIRILE—OFAFEDIRILIF—IZFELLELY)
Diversification of energy sources

> BLIRTR D 2L (B3 D ECHisICES3LY)

Diversification of energy suply sources

ZE1¥ (Economic Efficiency)

> REGIRILF—DOFA(RREE)
Usage of Low-cost energy (such as Coal)

> IRILXF—HEDOR L

Energy efficiency improvement

IRIE (Environment)

> BEIRIILX—OF ALK

Expansion of renewable usage

> NNFEEDZEL

Efficiency improvement in Thermal Power Generation
> &I 2 Energy Conservation
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Japan’s energy self sufﬂuency
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©In Japan, most of energy resources are
imported from overseas

2030FEMDEIFEBEDREBEL

Outlook for Japan’s energy mix in 2030

4 ~ S AN ""‘I .‘-.,"K‘—: T
_(\,".Q_“z ‘," 12 9A'

BIx

RFN

LNG

=104

10,650{8kWhiZE

9,340{8kWhEE

EE 249
BE

; ot
N

JE{EE
44%

36~38%
2E
IEER
59%
BE

20~22%
=E ot
{ta EFR=
76%

EE e =
] 56%
z*gg B
{£a
41%
BE

19%

==

2%1EE
0194EfE 20305E

P ———— ™

(HE - ERIRILX—FTER)



_l _l\~~)“' S — - —,l — |
J—7so/—a2— D)
Carbon Neutrality
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Technology that uses coal cleanly
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Pre-treatment

(Eremz ) | cocT |
Coal washing[ T EDES
| |
Environmental protection eI s HhER B EAL B Mitigation of global warming

Low NOx burner Flue gas treatment HELE

Linkage w|th renewables
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Storage
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Coal ash utilization
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THTCTNEE ntbb(_esis Zie  CO2 fixation to concrete
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Afﬁ'ﬁnﬁi cO,@E CO2 fixation to oceanic basalt
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— Development of High-efficiency and Low-emission
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Osaki Cool-gen Project (Development of IGFC)
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ontributions towards CO5 Emission Reductions
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JCOAL's Initiatives towards CO; emission reductions
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Coal can support a future hydrogen-based society
9LVE MofzAd IV E MLES

CO2DY)—KFBFI—2 (1RIKR)7AV T IO E
Concept of CO2-free Hydrogen Chains (Lignite to hydrogen)

B RKFAERZTHRELTKFEZEE., BYRCO2FITFRE I NIIH—R D) —4IKFEITIE S,
Producing hydrogen by gasifying unused brown coal and storing CO2, it becomes carbon—free hydrogen
B COSEKEIRILEF—F—2IZ&YTO—NIILIRETORRD IR EILAAIREIZA S,

Such a hydrogen energy chain makes it possible to decarbonize coal on a global scale

LIfACL YES<
— = N
hot=A AT FULNF RAYED TABL LESLY

18R ik s Resourcing country (Australia) IKZFRAT =232 - ARIEEMEEIEESE  Utilizing country (Japan)

H#: S®I7)F—FI\FOYIVIFY—- M ABEIE
Stable energy supply while suppressing CO2 emissions

Resourcing country (Australia) Utilizing country (Japan)
Production of hydrogen at low E ff'é . é /\;%J:5J:5
costs from unused resources e
(brown coal) and/or abundant RACIKZR Semicondtrc:zi?n:?:iar battery
recyclable energy O—Y— manufacture

Oil refinement, desulfurization, etc.

o B RACKTRMER “ g 7ot cauipment
:_I_ [} -':|- S I L
containers

» & § Hydrogen gas turbines
wo# Hydrogen gas engines
~ Fuel cells etc.

= loading cargo ships S e e |
== W —~
Brown coal l C02 CO,-free hydrogen Liquefied hydrogen % jEE!Mé;l—%ower plants

storage tanks % Combined

ccs U A€ R - ——="u Cycle power
(CO, capture/storage) E\?}_@Z 5>, generators etc.
: Hydrogen
Hydrogen production transport/storage Hydrogen use

Liquefaction/ Liquefied hydrogen
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Dispatch ability of Thermal Power Generation
necessary for the usage of Renewable Pow::
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An Example of Demand & Supply Balance (Kyushu Area April 30th 2017)
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| /&R (R8RS ) XTI FEPROH HIKEN N BIZKFEEBADYIEL N IFE
1 000 :_%'H%t(:wim ! EFTOLEH 1 TR IS
Fu r? pe_d STor;ge_PoTver_Ge_rmr_atiFn _‘:o,'_ - (/ QA
Power Demand %K%E l) - : o // \" &
800 = : // N
\ V77

600 Kﬁgﬁlﬁtﬂj} Increase of output of
565h8 kW(ﬁ':'%EOﬁB%) thermal power and

pumped storage power,
PV Power responding to the rapid
electricity demand
increase caused by PV
output decrease.

Decrease of output of

thermal power, responding
400 o

to electricity decrease

caused by PV output

increase.

200
| R, K7, HFR |Nuclear, Hydro and Geothermal Power as a baseload@
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Importance of Coal Fired Power as a Base and Dispatchable Power Source

OBRIFBARDERDIN2%RYLKIET SERERTHYGH L., VLM FAES
BTHHY. IGCCEE DM EFHICLKYRABNESFYDDOH5,
Coal is the base load power source that accounts for more than 32% of Japan’s electricity supply, but

it is also the cheapest dispatchable power source, and the dispatch ability is increasing due to

technological improvements such as IGCC.
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The Resilience of Coal Fired Power
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An example of showing the resilience of coal-fired power (January 2021)
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Coal Fired Power
maintained a high
utilization factor and
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B00b LNG 49% supported a stable
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X|B—RBRBEESF (IUBEEN. TILEN. JERA, ItEEEH. BBEN. PEEH. MEEH. AWHED. BRER. BERRANEER. BEHEANN. EBHBXN) HF
PREI2NNFEEBFT (HBCIIMMIIREBAEIRC) ENRICRIHETUSIICLOEET. FMSINELLZFIEREEATVSE00. REMALEERESA TR,

X[ EfRFIAR =REBHE(XBIR. 24K5/HE)/24/EABLE N JELTRO TS, LIEL—88. XBRTEEENENGHAEMLREERCOVT, REBROMBZEALTVS,

XRBCERDISE ., ROEIENZSVERRULHOTRREZX LTS,

XJTTROFERE, 2020FEHHSSTBEIRDELHICHII D201 9FE DR BRIBEERLTVS. TNTNOBIIZRBIIC, HiK66.4%. LNG48.9%. Hili10.6%. X HE4K46.8%TH.
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Stability of coal supply as fuel for power generation

Ottt AR FIEIFR. ARLBIHDODEAIZFESOTULNSD, INGIZEERTEREL
DEFBLEZELTHY. REITFEMNFIETH .

Like other fossil fuels, coal relies on imports from overseas, but compared to LNG, the national
situation of the suppliers is stable and long-term storage is possible.

........ ks EEAEDLE (2017E38%)
LPG
. EREE ;
o — & L EFEE
80— L BIRZE
70 :
60

#HHRAALNG
15H

HE: REFEEXELEERIRILE—TF ARIyILaVTIY



ARIRDFEEEEF/ZF A

Coal ash generation and utilization

NDOWNIBER (Coal ash recovering point)
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Clinker Ash
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Fly Ash
(85~95%)
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2954 P wYa1DFRESENUOEMFAINR (Coal ash generation and utilization)
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(Construction field,
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Artificial algae field demonstration test to promote blue carbon

A== - B Background and objectives
MRS (CHITDARRFBIEK(CEII =2  Overall picture for expanding the use of coal ash in fishing grounds
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ORS 3 (_;‘H;(Eﬁ E) @D E!_g S5 HE 55 XFRC: Fly-ash Recycle Concrete
fREEH (FRCHVE or FRCEMLEH) - _- (F=aFy=a - Ugaal - a2ouTh
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Activity of Fukushima Eco—crete Co., Ltd.

© BrY (Objective)
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Fukushima Eco-crete Co., Ltd.
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Coal Fired Power Plant —
O SHDOEE (Company Profile) .

H H n A 7, ;
2 BETOY— FERaH 7T A~ '
rER 50007 URENAT & Grmssml
|1 H T 2838188 (OR2YJ—1F)
— At : BB EEAETREXE = THs it .
Ti8 : EEEHRET/EX LS TRMA Bitv1-23 \
AR HEAEE
®AVH Y — TR RSO RS
HEEMN QBERERU T NET 2 BARBEHM NSRS
(EmEaE) OME - BMSORS @EZREEMOHRILE
O BRSNS T 32— D ELE 5 S
#rEza R RIS ERREAE BIRSE212) /SR T S HE TSR
AT A ER2951826H T T

© ORZU—FDEYESZE (Manufacturing method of OR crete)

BRW (201 7Pyvya) [CkRTDBERRE
DBEXIRICDNTIE, EERT —ID'BIE
I DRIREICXT U CREMRBYSANBIEXT
RaFELUDCLEICRK DT HRDIRELZEM
iR LI,

pSPS 30
l

I} EE o

O-\$=8

T\'\"\L_’k\l"\‘>0

BEORAREG (DDyvyIyv—3YV) C£F
FU EDOFBEOR M

cBEIDY Yy -3V ERFULEDOZI

« BECHENL TOREINDHANCRE

c BEERREOBENZL, RIEZEEICE
N

« —RRORAMH C@RRICHEINOEE

T\ e NEDE

b—
h |
Ti—XICTNSY |

WMIEDERHE
Cil

TS HF i

f A5l —

50 3
A —— WE—CTUN

SR —

7\ %5 T

s HEH|H




2015598 D ELHEH IR TIRIREN =, 2030F (2R T THHEH#HE al sE%BAF B 4Z (SDGs) 11X,
17D EHEMNEYZET , There are 17 Goals in the United Nations Sustainable Development Goals
(SDGs), adopted at the United Nations Summit in September 2015.

BIE71E. 2030 F FTICT RN THO ANRIZFEZMEE TEEENSL. Fifa g THERMGIRIL
XF—ADT7OLREWEFRTHELSBIETT , Goal 7 is to ensure access to affordable, reliable,
sustainable and modern energy for all.

HE71Z(&, TEEDA—4 YW EYET, There are following targets in Goal 7.
7.1 2030 FETIZ, REMEETESIRRMNIRILF—H—EXNDOEEMT IV EREERT S

By 2030, ensure universal access to affordable, reliable and modern energy
7.2 2030 FETIC. HRADIRILF—ZIVIRIZETEIBEAREIRLF—DBFEZKIBICHRIE S,
By 2030, increase substantially the share of renewable energy in the global energy mix
7.3 2030 FETIC. HREEDIRILXF—DEDOUERLFBIES,
By 2030, double the global rate of improvement in energy efficiency
7.2 2030 FFETIC. BETHRIRILY— IRLF—DRRUVEEMNN OREAFTOEMEARBERGZED V) -V IRILF—DHRERUE
WADT7 O RERET H-ODERRAZEEIEL. TRIILXF—BEESITFEI) -V IRNFTF—ETADBREERET S,
By 2030, enhance international cooperation to facilitate access to clean energy research and technology, including renewable energy, energy
efficiency and advanced and cleaner fossil-fuel technology, and promote investment in energy infrastructure and clean energy technology
7.b 2030 £FETIC,. HFRDXETOTSLICR>THERLE. BICRAMBELERV/NEIRFRE LE. NEMAEEEEDITRTOAXRIC
BN TRBRATEGIRLE——ERZHIETESL LS 1V IR ERE MR LETTS,
By 2030, expand infrastructure and upgrade technology for supplying modern and sustainable energy services for all in developing countries, in
particular least developed countries, small island developing States and landlocked developing countries, in accordance with their respective

programs of support - . o .
- R TIVATORERBHONSAAIRIKEE
iﬁé*”‘ - tj%fd‘l"\k ) Popull:cle relyin;on solkiiofa_sls-forcooking in Afri?_\ 1K7$12

by country, 2015
\
TUNISIA

5 BEMALE D EENI-tE

mil

0D th 328 il HEFZ

MOROCCO

1 MERDOEH, ZCTITHR

ALGERIA

HELTEDIDIER

Million people

ITREA
| cRimRe 4
2
® __DJIBOUTI <1

ETHIOPIA

2 7 5K o : : /
GUINEA-BISSAU 12 R
2 ’ ......
SIERRA LEONE >17 3 |

6 LIBERIA 7 ¢ \ SOMALIA 11
. BRI — o e
100 EOft RETIT <1 . @
SAO TOME g
AND PRINCIPE SRS
I T T T 1 st
2000 2004 2008 2012 2016 2000 2010 2016 Bibidl S ETOVA
_ _ _ _ _ FRRKFE
W Sub-Saharan Africa India Southeast Asia Other developing Asia Other T B e

MAURITIUS
<l

Share of population relying

- L . lid biomass for cooki
Progress on electricity access is being made in all parts of the world, e

B >75% REUNION
led by developing counfries in Asia, in particular India B 50%to 75% ! <1
N\ MADAGASCAR
25% to 49% ,(,fz'-?z(:mﬁb SOUTH SWAZILAND 24
Note: Other includes Middle East, North Africa and Latin America. H{ B - Energy Access Outlook 2017 (IEA) <25% TWBAAA(BAA) MRSCA lesoto ¢
1 km
Population relying on solid
X" biomass for cooking (million) ?:‘r’u)oo
map s ha status of or soveraignty aver any territary, to the defimitation of international frontiers and boundaries and ta the name of any territory, city ar area,

FEE

ISHETHRHBESFAAODFEME

Annual number of people gaining electricity access by
fuel type in developing countries

More than half of the population relies on solid biomass for cooking
in all but 12 countries in sub-Saharan Africa

Sources: IEA analysis; World Health Organisation (WHO) Household Energy Database.

HH#: Energy Access Outlook 2017 (IEA)
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SV DEIEEN UL

Population without access to energy in the Stated Policies and
Delayed Recovery scenarios by region, 2019-2030

Clean cooking

Electricity

B Coal
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2000-2012
62 million

Gas [ Oil M Hydro

=iljs =Hjs =)+
=ie =Ji)e =Ji)e

2012-2015
103 million

Solar PV M Geothermal [ Other Decentralised renewables

1 million people (A A)

Electricity access is accelerating and increasingly coming from renewable sources

Note: Other includes nuclear, bioenergy, wind, concentrating solar power, marine and waste.

H 88 Energy Access Outlook 2017 (IEA)

B Additional in DRS
Rest of the world

Asia

M Sub-Saharan Africa

Million people

COVID19 /AU TV IMBHD
E{EEB NI LDEMSD

2019 2020e 2025 2030

2019 2020e 2025 2030

In 2030, 660 million people remain without electricity and 2.4 billion
without clean cooking in the STEPS; the numbers are worse in the DRS

Note: 2020e = estimated values for 2020.
Sources: |[EA analysis; WHO (2020).

H#: World Energy Outlook 2020 (IEA)
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Clean-coal-town Business Model
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*Forest conservation
*CSR & Energy Access
Commercialization

E # &k m Solid Biomass (for Coong)
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Same heat value! Longer cooking time! Less smoke! Easy to use! |

b
(i Biomass Storage Yard h N l' n
@ Coal Storage Yard -
@) Slaked Lime/Binder Storage -
@ Structure of KB Mixer . T
(® Structure of Briquetting Machine R
(@ Product Storage Yard

@ Product Yard

@ Product Storage

(® Electrical Room
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