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Srower Results of Flexibility Improving Tests —%ﬂm
Load 16%/min (load up) T5%imin(ioad d )
Camin)ts 17 110 112 15, Item Results
1315 (7 110 TRT

» 16%/min (load up), 15%/min (load down)

» Confirmed rapidly increase/decrease output in V shape
between OMW and rated load with net generation
output control

Load change rate
Gross output

» OMW (net, without auxiliary fuel)

Mipimurmiioad (equivalent to isolated operation)

> Confirmed stable operation with net generation output

Gasifier load control

Output control

» Obtained prospect of about 7hours

" Net generation output : OMW
Sasorpessu (cold start-up time (GT start-up to rated load))

Start up time

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 3 % . %
; R e Gt D Automatic » Confirmed stable automatic frequency control in
‘ ! espond to emergency i :

%{ |e demand such as by a disaster —){ frequency control |  response to power grid frequency

A

¥ - Fpf7 Mexi ;¢ 1GCC iﬁ S F LRl BT fR
WA PR H IR ETRREAY B LY o e bATS
IGCC ¥ %2(1,500°C & IGCC ) #*73& %P %12 & 1 %) 40%( = H
FRLRF o FEVHE 90%:5 002 3 E -

STEP2 / Demonstration Targets

STEP2 / Outline of Demonstration Test Plan o rower
Practical realization of a commercial scale plant through the demonstration of the
system using the large-scale demonstration facilities with oxygen-blown IGCC
combined with CO, capture facilities

Frower

To verify technical capability of the IGCC plant to stably maintain high power generation efficiency and
stably separate CO, even when the IGCC plant is combined with CO, capture demonstration facilities.

[ ] [ ——
Theme Goal
Rescion 25 S 140 % G0, +H, co. €0, recovery from IGCC
igf/w‘”‘ a recovery rate of CO, recovery rate of 90% with a new commercial-scale plant (1,500-
Steam & Demonstration of basic degree class IGCC) together with the prospect of net efficiency of
Physical absorption performance of the 40%"" (based on HHV"?)
co.5 methos system > CO, recovery rate of CO, capture facilties: 90% or more
Sweet shift method (gas > Purity of recovered CO,: 99% or more
extraction after
1GCG focites | Gasile desulfurization)
e CO, recovery rate: 90% or D ion of i of the operation method of the CO, capture facilties
more operability and reliability | and demonstration of their reliability in order to deal with load
Purity of recovered CO,: of the plant fluctuation unique to power plants
99% or more
i N Evaluation of the basic unit cost of the commercial-scale CO,
» Demonstration of b 080"
economic efficiency capture facilities with the basic unit cost (capture cost per recovered
| = CO,) shown in the technology road map as a benchmark.
i [T ——

D e *1 The power generation efficiency includes CO, caplure process (except power for CO, storage)
method (gas extraction N
before desulfurization) aged.on higher calorific value

Taciiy

To gas pocessing
facitios

Schematic operation flow of the Step 2 demonstration system
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Stee 3: Schedule of IGFC with COi CaEture Demonstration Test T 1GCC with 02 capture iﬁii-
"

hate

FY =l gas
Step 1: of bl = i
oo [ esign, mantacturing and installation Ul N
|Step 2: Demanstration of IGCC with CO; 1T Design; LA emonsire) I i‘l)
e = . -
[Step 3: Demonstration of IGFC with COz i i ‘ Design, manufacturin ! '
capture | | | FuelCel
_________
600KW class SOFCx2
Step 3 | FY2018 ‘ FY2019 [FY2020 [FY2021 |FY2022
schedule J

Commencement of Step 3

v

---------
Technical deliberation

installat
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Plant Layout (Before Renewal)

West (Hiroshima)

Jrower

East (Kyoto)

Plant Layout (After Renewal) -

West (Hiroshima) East (Kyoto)

A SN R I R e e SR L N

LS Y i
FRpL B A Sm

-

f

ShEH §
ES T ILNE N 2 gL F -

> ATehT R LB EL ZAER G 600°C A mA RS (&
= 25MPa > £ #ZTEAE S 630C -

\-\

> H

=g
)
*

W'@

%Tm’%‘ VLI% (/)é‘

LTFFL)
s Y T o E v w5 w e K

POEELRR SR A e

A RAtg sl R e b L ¢ A
EPERR R LG RPN BT kS

Location

Takehara

Honsha

Hiroshima.

Kyasha

Existing Plants & New Unit 1

Shikoku

Plant Output Type Steam cob
Unit 1 250 MW Natural Circulation Sub-Critical 1967
Unit 2 350 MW FBC Sub-Critical 1974
Unit 3 700 MW One-Through Super-Critical 1983
New Unit1 600 MW One- Through usc 2020

® Improve steam condition (600/630degC)
- The highest temp achievable by the available material

Specs Unit1 Unit2 Unit3 New Unit1
Output 250MW 350MW 700MW 600MW
Main Steam Temp 566°C 566°C 538°C | 600°C
Reheat Steam Temp 538°C 538°C 538°C 630°C
Main Steam Press 169kg/cm? | 169kg/cm? | 246kg/cm? 25MPa

® Reduce flue gas loss (New heat cycle)

- Recover heat from the flue gas at the upstream of AH
- Heat the boiler feed water with it

14




‘PowER Boiler
Boiler efficiency Turbine plant efficiency Efficiency
(Boiler Scope of Work) (Turbine scope of work)

Turbine
Efficiency

High Efficiency - Conventional Approach - | %l

l Plant Total Efficiency |

0 [ o Boiler

[ ToBoiter | [ From Boiter | :
4 Dea

HP—HTR

@ Have focused on how to improve the turbine plant efficiency | - Add sub-Economizer (Boiler efficiency 4 )
- Turbine internal efficiency - Remove the last stage feed water heater (Turbine Plant Efficiency &)

- Steam temperature (main/reheat) Plant total efficiency is improved! &
- Degree of the vacuum of the condenser The new heat cycle is patented by J-Power

- The ber of stages of feed water heaters
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-fired boil
Ry s oy 600MW coal-fired boiler

- Liquid ammonia Gas supply pipe

~—# Ammonia gas

-+ BOG Reliquefied BOG

Return pipe

Vaporizer }

Loading arm

| Ammonia

R o n
Receiving pipe tank ) Discharging pump

Ammonia
ship

#BOG(Boil Off Gas) : A portion of ammonia gasified by natural heat
input from outside the tank
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AP F DR i B R F D F BB P
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gz (Catalytic Combustion) ) % f3id-& %R 48 > o 0 fF
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S[ERMARE
[ oupr [T
Coal consumption 215 t-dry/h

o | Specification

Ammonia mixed combustion rate vV 20 cal%

45 t/n
1,000 t/d

REE

>4

The mixed combustion rate was
set to 20 cal% because the NOx
concentration was verified to be
the same as coal combustion at
a mixed combustion rate of 20

Ammonia consumption - X :
P cal% in the mixed combustion

test with a single burner in a

312,000 t/y >
boiler manufacturer.

R WREEG
T fem | Spediication
Loaded capacity 40,000 t Among the existing ammonia

Frequency of 8 ships/y vessels, we set the largest capacity

(From qatar) based on the transportation cost.
ARRENEMEEEREER

R 2 ; stimated
R R
Loading arm, Receiving pipe

Receiving, storage, Storage tank, Breathing tank

: : Discharging pump, Vaporizer 210 billion
d'sf‘gé?ﬁg;"g BOG treatment facility, Abatement facility yen
Utility facility
Electrical instrumentation facility, etc.
" Ammonia supply pipe ot
Co?;lgitljistytnon Ammonia nozzle 40 billion
: Electrical instrumentation facility, etc. yei
Total cost 250\/22"0“

P
FF T Rr R BBRE AP
()M EF FREBRFT > FREMT 2 MM KA

W R i
YRR NSNS £ 1 R ¥ R

(3) = &3
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AT RN A R T A A
B REMEFT AL YENBREF THERD AR

CCS 2 & &
D RS WA A J-POWER ff 47 74

= BT CCS BBk B4

(-)F 14 CCS #3454

L35 g
g Tl CCS 7 B R
Few P oA sicg %% (METI)
FAERE AT 3 A5 g AL (JCCS)
=~ p g 2008 # 5% 26 P
cexn L4F R Ao § R RGPV

2.CCS Hjfrz HAph 1482 25 4 &

S § ERKH Bid RELE R

ZF LR g A 200,000 tonnes/year
HE> S it & e ¥4 (Activated Amine)

2.0 128
T # CCS 7 o 3hk 230 p k4 a5 (] 3-1) o
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Hokikaido Is. _ e ;J\ ff"iCC T k’[;-fﬁ:h_]:

e Tomakom.ad

TOKYO

B 3-1 7] 4 CCS 7 fEHn @iz} o
(=) F ] 42 CCS 77 &3t 433 i 42
Ak Srd JCCS B'REINE F o L2002 P g JpeInE
SENRAEE A Fe LT RS NEE T & CCS Tt
sd PHEAEFAEAX FTATRIERFE FBRERP
Lo # REE L2 COy 3 B AT I8 17 T2 3]

B 3-2 %3% /] 4 CCS 7 g Hat A B £ B -
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Bl 3-3 JCCS B 35§ HATEt £ g & 4ot » 2 12 17 fA 30 o
()7} 4 CCS 7 3+ %
L% 2 g
(1) 3% p &z
- &+ CCS & s df JE (capture) I #% 5 (storage) °
- FEIRT G gl * 3t CCS k si20 S35 s o
— EF CCS 48z >rvdhine
- Eiﬁf?ﬁiﬁ?’li%‘iﬂ"ﬁ g5l R (P AR 2 e R
CO s m B> P23 BT CO L » § 315K B) o
FToAlengl & v 2 5 i A By CCS aiddr o
- %y BEICEE LR TN AR A o
(2) ¥ #& CCS 7 3+ % i A2 ]
¥ o) o CCS 7 o3t 4 enin A2 W4e ] 3-4 » 7§ e 4p Bl4e
35 COrenkim R M AT XA 2L b f BB FRLG
VR oA 2 ERA > B CO, enff i 4 1 &7 2 200,000
tonnes > # fEie £ I * 2 v F i v FRS L L
Moebetsu # & (i & 1,000~1,200 m)f= Takinoue # & (iF &
2,400~3,000m) > 3+ F /x » e0p % 300,000 tonnes > # 3 2019 #

6% 4p FfHA 25 261,730 tonnes o
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Activated amine process I

E lHydrogen production unlt]

Offgas i CO, capture capacity
containing CO2 : { = 200,000 tonnes/year

__________________________________________________________________

Existing oil refinery

e et

| Typlél composition of offgas

CO, =50%, H,=40%, CH, ,etc.=10% Reservoir : Sand layers of Moeb Fm.
1,000~1,200m under the seabed

Reservoir :Volcanic rocks layers of Takinoue Fm.
2,400~3,000m under the seabed

Injection Target : 300,000 tonnes in total
Injection as of June 4, 2019 : 261,730 tonnes

Offshore Tomakomai

=3

Bl 3-4 7] 4 CCS 7 o3+ & i 42 ] o

B 3-5 7] 4 CCS -‘rgaaii%m;.‘; @ -
(3) ¥ 4 CCS 7 f3- F e 42
4 e AR 4cB) 3-6 0 2012 & 2 7 p A AAE ¥4 (METD)
TR hp AR Tl 4eF % CCS T 238 P o 30 2012 &
DA H TR €4 (JCCS)ie 7 A 4 E el o iE s At
BREEGEE R %okl 245 2§ VRFE L
MBI B AR feie b TRl kS 400 A B COyL x 2 o
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32015 &3 i F Rk SUEE Ay o K 2016 & 4 8 B 4s 0 =
FUlRA PPz TRFEFLZE S &R
2

Tomakomai CCS Demonstration Project

L 2012 [ 2013 [ 2014 2015 [201¢ [ 2017 [ 018 [ o1 oo

55 ] CO, Injection

Year are in Japanese Fiscal Years (April of calendar year to March of following year)

B 3-6 7| % CCS 7 o3+ % chth 42

(4) i~ 2 e B 8RR s

RS

TRERREE T A COyen% 2 5 % B TREEE ¢ CO,

T L 0 TaEE RARMERZ F CRBEERE R o d 3P A

BRARE PG Rl ABEReRES § RS

R iz fr ;na B o 0PI 2R % e K i % 2 2014 &

10 2 & AEAeE - § R w0 — & B SR

Bl 3-7 5~ enix ¥ &2 TPk B 3-8 5 E Rk SR A B

MR FE R E e 2P o

> L~ # (InjectionWell): 7 2 Bz » 2 » 4 HEE)r i
#] Moebetsu # & > ¥ — 2 (&) * r2id jp| Takinoue # & » ==
BB 3-T 2 iE R T R N A v IR
foid ~ CO g & » 32 ¢ Rl R fr& A o

> L ¥ (Observation Well): 3 3 B gip| > =% > § 3-7 s":%h
% od 234 AuEEE OB-1~0B-2 1232 OB-3>
OB-1 5 CCS# & # #xig » * 1 gLip] Takinoue £ & > OB-2 *
L ELip] Moebetsu # & > OB-3 * r/gLip] Takinoue £ & & & fr
BRARPIEME X T RREELZ BRRY Y R F TR
e P RIER S BRA SR E P RE R o
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> & % 7 % (Ocean Bottom Cable): /# & 7 H(OBC)& £ 3.6 =~ 2>

FEANR 3T E I RNTE > B RLEERBA L B S

> & k3 & & (Ocean Bottom Seismometer): 7 4 B4 k¥ & &

(OBS)% 43tk ja » Bhehit = o [ > =% >V 3-7 £4 g
il o TR R R oD R R

» A+ ¥ & &k (Onshore Seismometer): = % *t F | feend B > =

BN 3-7F ¢ BLent B oo b R RS BRI A

OBS (Ocean Bottom Seismometer): used for
monitoring of micro-seismicity and natural
earthquakes

Jcean Bottom Cable): used for 2D seismic survey
ng of micro-seismicity and natural
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__Control Building _

Observed Signais —> | FFan a G | ObservedSignais Hi-net Data

] < Observed
Observed
i Signals Signals

o} r

v &

Onshore Observation well OB-1 l ;
Sei 1 z

— (wm::?::“tm“y é Observation Well OB-2  Observation Well 0B-3

well CC8-1) For Moebetsu Fm. For Takinoue Fm.

Inj. Well inj. Well
Takinoue Fm.

Observed Signals —>

mn /u-"-

. '.-p
\.,. 5 ' 3:}&.

S"‘ :
';f\"é'.} o ¥ t"

. :

[ ou: y

‘ Y w

@ : CO,Flow Meter

@ : Pressure & Temperature
Sensor

+ $-Component Selemio Seneor [« il%- JEFRL. A% < BIY * R!“NOIN canlMtl Ly

Bl 3-8 % Bl & Svenfr A W

6)3“ B A

HEFWART BB FRED AEP PBEES L0
AR REBBR A LE 12 BE o 2B
Bl 3-9 ' d Bheni= ¥ - A AIEP & 4EA ki frd B S Bk CO,
SRR AR E M RRAFORES A LT A Y
2 COP ~FEIRFCL CO B Ffr 8)1 2 H % h 18
= BEREE o

P73' /\:”/2' ’
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\J’ N - . |
. g E R 3 e
Q‘“ s e, T K o
T e—— @& ™t s
\._"': —_—
@ St. : Survey Point O T i 2 NP :

Bl 3-9 % EkBEIAEE -

2.COxix » 2 frit » & bk
(1) A » 8 kehiz g

Tl 4 CCS 7 3+ H 4 COr i 530 a Bk & o ¥ e
o Bl4o@ 3-10 FuFRRE & £ 5 Takinoue £ & > =304 TR
2400~3000m > d bl B el L Bl s KR K 600m 0 gl
# 2 % Takinoue # & 3 H I3 A 5 0.03~0.19 5 %% F 0.01~7
md; ¥ - Bi5 B & 5 Moebetsu # & » =38 % & T RS 1000~1200
m> 5 & ¥ 200 m> AP 2 % Moebetsu A FtHIVHAE Y

0.2~0.4 > % 5 9~25md -
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/Q\ 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800m

Depth in fnetens {bAfSL)

0 (]
Observation Well
for Moebetsu Fm.
Quaternary sediments 400
. Well for
Moebetsu Fm.
-800 rock -800
Moebetsu Fm. (Sandstone) Reseno. :
1200  -1200
TE) t
1600 e rock 1600
,;'.{;?.j] ¢
5 O 3 dsto RSt
-2000 2000
O O
-2400 1 £ -2400
b o K 0 olca RO
g Reservoir 2600
‘ f
20 | o s 3200
. 0 200 1,000m | |
O — — 1
-3800m ‘T amdmmr s S Annact Ratin=11 %award(ﬂnuﬂl‘;)‘m’“

Bl 3-10 3 i eny] 5 B -

(2) A~y

PERPIE ﬁﬂéﬁb)\lﬁil’ft20143 10 2 B4 32015 # 7% %=
HoA T FRGAE N A D B W EET AT N AR S
5 & 0 Moebetsu £ & cud » F g < M A L 83 R 0 HRVIFR
3,650 m - #£E JFR 5 1,188 m - kT § F 5 3,058 m; Takinoue #
Reix 2 g M & G 72}2’&ﬁbibiﬂ3)§ 5800 m - £-E JFR 5
2,753 m > kT FEF 5 4346 m -

(b) Injection well for Takinoue Formation

L Vertica Horimonta Maxmum
Depth depth B

Aclination depth

@ Siotted liners at reservow injection interval

CEsencm
o0

e i ntass gy
€0, resistant comant

@] 3-11 (a) Moebetsu # & ;3 » # (b) Takinoue # & 3 » £ o
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Bottom Hole Pressure (MPa)

N
w

=
2E
g

&
\

(3) iz » CO,*" Moebetsu # & 2. % &

i1 » CO,*t Moebetsu # & 2 & &4cB 3-12 0 H#h 5 BFR
EIRICOGHArEF FIRLY AR 2 I AL AR
vt~ 8582016 # 42 1 p 3 2019& 6% 47082 CO %A
A~ Bif 261,632tonnes > 2 AR 4 Y AR { g B R T

i A COy et~ F e R~ BT R B

-

-\
T

— Injection Rate —— Bottom Hole Pressure — Cumulative Injection

Period : 2016/4/6 — 2019/6/4 * Annualized injection rate : at 365 operation days per year

Test IHJ:u on ‘ ‘ B | 4 June 2019 261,632 tonm’_]

| | | ‘ T~

\ SR

‘ 1 | /
.‘ : 250

| || //'

Max. injection rate - \
i imatesry || [TV UL an

g

N
g
Annualized Injection Rate (tonnes x 10%/year)
Cumulative Injection (tonnes x 103)

—

112|6MPaG

| Ueger imit o 'nledqo.nf.étw_e.. IO O 7O L O

S oS M S ST S o S R U R g —

Year/Month/Day

B 3-12 /. » CO2*" Moebetsu # & 2 % & -

3. & "*Fﬁ?ﬂ?ﬁ;h‘? ""‘

TP HTF AP A2k RAN A Er REH A
FodiedAr BERT COyA B BaMIE, Wk ET
X COBBILLERH > NTRLBWP A Ak RahR & o
% P] Moebetsu £ & g % o
(1) /& i = & (Iburi Earthquake)

FA20I8E 91 6P o ¥ RAA 6.7 50 B EEH CO,
A HEBORT RS G 30 km o BRIFER S 37 km o BiREE COy L
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N T E BREEAES 47 kmo Tl Foenk B R S S
H

3-14> F15 5 & COy ek 5 %0 20

&»ﬁk%%%’ ViRl B R R R4 A X

tE
ﬁffaT¢ﬁ ﬁ,aﬁag—aﬁﬁﬁauﬁ%

Ingection Well W 2 Observation Wes 08 )

- BE®RFLT lé/?]“' v 07 ?%511}“%@’% °

Epcenter
O -t .
5, syt v r Apprax. 30 ko
,//_\\\ Sedimentary rocks
Wwm - pasement rocks \\\k
‘h Agprox, 37 ke
o
%
20nm (‘
¢
Obgagation)
Wal) 0B-3 e
€O, Injection Area : ; @
@n hypocenter
S0nm
Cross section view

Plan view

B 3-13 40 BF Ay Rzl o

Injection suspension Earthquake

— pressure — temperature J’
108 . . a8
o e m e m .- - -l - - PR = == -
104 Before earthquake i a7
g— E
\ v i N
103 l ________,#————'J‘*‘] i a6
— _—M;.,_,I_ g
10.2 a5
i
10.1 44 __
\ Pdwer outage ©
ri —
rd - ___/r_—m Lo \\ pe, ® e
299 \] € 32
8 \\ g ;
598 { 41 o
2 g\\ &
Y97 { a
o H
9.6 e . 5 s s 39
Injection period Tnjectibn ﬁ.- sion
95 ' e ol 38
8/1 8/6 8/11 8/16 8/21 8/26 8/31 9/5 9/10
2018
B 3-14 # %38 + B ¥3° Moebetsu £ & B 58 o
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¥

w24 =¥ R 4eB 3-13 0 @ 2 Pl Moebetsu # & 0% % 4o R
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#

’
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Q) B E P BB X R

GARRE A 219 E 20 21 P 0 B RPHE S8 H o RE
BEHE COL i » BB KT REH X 36 km > BRFR X 33 km > Bk
B COr it » %808 RPEAR S 49 km o &7 [ deinm Ra R 5 4
Bri b oo g A =¥ hRlm Aol 3-15 0 @ H %R Moebetsu £ &
% 4oB 3-16 0 » 2019 & 2 ¢ 8 p F|T RK & hAE AR CO,
duior > #2019 # 28 19 p&4R COr e » > @ AR B 4 3
2009 & 27 21 p » ¥ I H ROERACE A 3 X ZAAR DR
PRAp 2 %51 CO it » o chi B o/ 4 o

"4

O Well OB 3

CO, Injection Area

Bl3-15 i B Renb < R RH 2 2% -
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Injection Injection Injection  Earthquake

suspension
resumed pe resumption yunR
10.5 { {} + ¢ 48.0
104 | 47.0
temperature '/ 6.0
450 §
a0 £
®
$ 100 80 §
* 99 J—— a0 €
cun V-
9.8 ["‘ 41.0
9.7 | 40.0
!
9.6 —* : 39,0
95 Injection period Injgcﬂon suspension pgﬂod Injection period
221 1230 N2 N5 N8 yu MW 17 o Y3 o y% Y Y1 s 27 210 13 216 29 2Yn s
2018 2019

Bl 3-16 7 /% i 3 B b & 4 B # Moebetsu # & e85 58 o
4. COr ff BT 7 it &

Tl 4 CCS 1 CO, :}ﬁ”)ﬁ, SLE G BT~ F B ME MR
flash 25 » 3 ¥ W B 4B 3-17 > & 3 EHRL0B 3-18 0 LR
flash 3535 18 "8 B e V- CO Mt A 3B I Z f DR E
#-CO, % ¥ >+ 1R flash 35 ¢ % ¥4 2 CO, £797% A (semi-lean Amine)
S FRA ¢ W DS Rz COy 0 AR 384 ¢ Tl § $e4p 0 Ft
FORUF I - COy R e o

CO,AFE 4 CO, % Y B

1K B flash ¥

Bl 3-17 7] 4 CCS 7w #3-H h CO f J& &
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|CO;-lean gas

€O,

CO,; Stripping
Tower

CO,-containing
A8

] 3-18 CO» 4 JEiB 42 -

m CO, w25 fr COL H 77 iv £ 2 B B4 B 3-19> H ¢
Case2 5 f4¥ Casel /% | semi-lean Amine I| & fT¥g g > 12 '3
% semi-lean Amine ez f Il f FpE F2 56 0 d B 5 EF T
Case2 s CO, iz 5 ' 13 948% > e Fdf & CO 77 v £ 77
% 2 1.09 (G/t- CO)

- s
CO, recovery rate % i 94.8 Loadlngczzztg. (1:8;?%1. ——

Reboiler duty (GJ/t-CO,) J 0.81

Reboiler duty/steam boiler

Heat energy (GJIt-(Ei ] © 0.90 efficiency

Electric energy (GJ/t-CO,) 2 0.19

CO, capture energy
(GJ/t-CO,)

1.09 Heat energy + Electric energy

B 3-19 COr ¥z 5 fr CO2 4 M #75F e & 2 BE B o
5. & B CCS Hjir
JCCS P F:ip 7 a7 CCSHifFmny @ K EF X Foin
e (@] 3-20) > T AT AepE iR (T ;Fi‘(f}"m:}gvﬁ%(@ 3-21) -
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Voice of Tomakomai Citizens

1) Informatlon Disclosure E:fpand exhibition area in accordance
+ Thorough disclosure should be made with progress of project
* Want to know more about CCS; should @Forum for Tomakomai Citizens
. grllgent andmdretivu'l'attenﬂon to local ndetstmae Sicing Sorame (o malntapeolgn'
community is desired 5 R GERCS Dy gty 3
@Site Tours
Show facilities and observation wells to
general public
@Information Disclosure System
2) safety/CO, leakage Monitoring Disclosure of CO, injection volume,
+ Need consideration of not only bottomhole pressure & temperature,
economic benefits but safety ‘ Dlsdolw’ seawater CO, concentration,
+ Want more detailed information earthquake & micro-seismicity data
on risk of CO, leakage on JCCS website
®Mini seminars for students
Held in universities in Hokkaido as well
3) Dissemination to Young Generation as nationwide
+ 80% of forum participants over 50; low e
« Should consider other efforts to Held in primary and secondary schools in

young generation Tomakomai; enhance understanding of

Outreach Activities
@Panel Exhibitions

global warming and CCS through CO,

Outreach Activities (JFY2018) O NG

Panel Exhibitions 7 times (Tomakomai and vicinity) Site Visitors 2276 people (331 intl)

Mini Seminars 22 times (Tomakomai, nationwide) Booths in Environmental Exhibitions 8 times
Kids’ lab classes 6 times (Tomakomai) CCS Forum 368 people (Mar 9, 2019)

B 3-20 JCCS = & >+ CCS $jiFeng @5 &

Observation of pressure in the wells (February 2019)

—eromne BOttom hole temperature in February, 2019

== :

Observation of temperature in the wells (February 2019)

Bottom hole pressure in February, 2019

CO, concentration of seawater in each e

season

wns

3

CO, Concentration around injection point(seasonal)

AT RES

..................

e s st bt s 19/19

Bl 3-21 gt hFHBE o

A JCCS ] 4 F A

R TR LR

J-Power *+ ¢+ % 4 =x CCDC ¢ k& (5 - % » F S 17+ A

b /e

EFAA AT
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(-)p A& (IS 4
JSW e p &>t 1907 # = = » &4 #7533 Kosen Kisen
7 A= & > = F Armstrong Whitworth = # {r Vickers = # &
FPIFE2hEE - Rl i AT AFEAELFH2 2
AR AR IR -RPFUL T LR s g o
AR o R oI R ARELLE > AHBIF
b1 E o e Sp AR PETR L -

JSWengmsrp A% > &p 243 37 R AR5
CREICE EE e SR ERTE S OR T R R T
WL @ FH)E 5 ROl e A kig /R0 3
B FH)Z B R0 o= J-Power 3t € RE (S - T E R4
Ben T 0T Ui /a5 0 # R g FRLE
(Z)F AT TEE

B WA A s - R 0 ¥ 1907 E Ap A
MR S Bokol 4 HENIITAUE A 1 B P B2 o G 9 3
ik o et 4-1 2R IEATE 1 5 680 & 0 B2 p A B4k T
SR BB H (RS HITTE 1k S ) gr L)
BofEE s F o NE LI 2 F 0 RFF Bl 4-2-
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T|OL1F7

IEFY CHENET &
(MR Edde e ]
(AT S TR
EMBRERETE AT
EREE TR

O

iR SR W

REE s

TR

S —SHEE

Thain Gata

EiMain Ofice

@Steel mil

“Specizl Melting Shoo

HCasting Shop
{iHeat Treatment Shop

IEMachining Shop
#Steal Strocture Shop

(IRolfing Shop

2Ciad Plates Shop
FSpacial Machinery Shop
iade Shop

iBFine Crystal Co,, Lid.
{i@Muroran Research Laboratcry
uality Control Dept. Cffice
uisankaku (Cuasthousa)
fi#Japanase Sword Smithy
MHohige Reception Hail

Higashi Murcran
To Sapporo
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FREET R RS AREES A S RAME /iy o
i~ Fi fﬂiﬂfr’;‘?jﬁmi“ FEREHE IR R A K K
B/EETE S T R P F S AT A E o Aol g 1 120
wEkk 12 7 7% %p (Basic Electric Arc Furnace)% 150 ¥ % /A €&

% (Electro Slag Re-melting Furnace) ; 4&:ig 454z * 3% F&;;if
B (3,000 8,000 & — & > 14,000 @ B — KR Z bR

- ) s aERES* 30,000 54 K4S a 2 5,400 B
G 450 12,000 PR RE XA S e B 25 100 F
e (40 300 PpiFat 4g 7k - 250 MR % W At 48 > 250 ¥ = 54 2@ & » 350
MR N H ko 400 PED  o 120kw PRV ARAER 0 BEEEEREE) o
Fladod 4ot 52 RS APWERF  H3THEPELEHBLER
Fog A AEWI 2 AV A AhEh <~ 1 EE > HFREMZAF
WmpET i 273 (S R AT F 2 A FHP R EE S
(EatE P)EZ Y6l PP 2T FHPNBRRES £
5126 %) ; i TR F g shell flange # £ 1697 ; % it
¥F ),@#gmg 1,450 @ ; 4wz 1 T £ 260 WE X o

FWWEATED B R b 7 2 A AT 600 R~ 4w
2 MR R BT0RE (BE 4-3) ¥ b FEF - 252 F
A bz FHiTTREse

P it 4-3:2 B~ 2 600 ()% 670 PR(+ )dmda_
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VEWE T L A 22 gl

AR R A =P

1~%

4 ~

B HABR R T e B RN IR 0 I Gl ¢ A
% (Ladle Refining Furnace, LRF) % ¢ ¥ > "8 K3
Mz E RO RToRCEISEE L NEE LR
R IR

ML AL ﬁwmtﬁaam ERERGE S S S A
B T A 4

FEIT 2 R e 1 (4 12 R SR BB B T E AR ok
Udmdr N NP b C o 4R 12 L SR ) # ke 2 )
PR EREFT R A IL L s L H D
e E S R F o EFE Y DR o e
oo e T PIEA Y LSRR R B ivr 2] B0
TaER R g

Wig v AZT T BlAo®l 4-1 #F7 -
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NUMBER (P.C.)

350 ¢

300

250

200

150

100

50

0

AR T RER T
e E 27390 5 74 A2 X Al4srE A 67090 - 2 1952 &
32018 #FH T E R F T WEmiEL 7,315 4
2008 & B B 2 308 & (e 4-1) 5 @ B % w4 A X A4k
BT BRSO AR R E LM GER o e
% 4-2 #55F o

Foh o drm o s o F Rt L e RIS

FE-MP-19-080E

Asof Apri 11,2019

MURORAN PLANT

THE JAPAN STEEL WORKS, LTD.

[

[ TURBINE ROTOR SHAFT FORGING : Total : 7,315
GENERATOR SHAFT FORGING

64

114
W

53 49

5525 Te.m i :m

u uﬂWﬂ | |
7 zu““" HHH 100 gy o I
Mtan 5552 l i FIRIRIRIEIRIRIE|F AR
§ [ a7 10 an i i i
31'3125321 . 92 sv sn ke | | ‘
i |

243

3
- \ | |
" 1115111119 f‘il!l‘.)"'n.u,,.,
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