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JGC Corporation

m Established in 1928.
B Provide EPC services for
various areas.

m Experiences in over 85

Environmental & -

different countries worldwide. Energy Conservation CCS Facilities

Solar Power
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History

1992
1997
2015
2019
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1 CLIMATE

Global Approach to GHG Reduction PFas$

Adoption of United Nations Framework Convention on Climate Change (UNFCCC)
Adoption of Kyoto Protocol in COP 3
Adoption of Paris Agreement in COP 21 /rBeIow 2°C and pursuing
COP 25 in Madrid, Spain efforts to limit it to 1.5°C. ]

| K\,:‘;a y CHILE we
N 2X MADRID 2019
#TimeForAction

#TiempoDeActuar

#TiempoDeActuar ‘;; C \*\‘_;J CCQ!:?.? b |
“‘\:_,f}v MADRID 2019 3 W
o i . I - ‘;_‘:_ i

Source: Homepage of United Nations
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JGC’s Approach to GHG Reduction

Leaders Panel 3

“Business Strategies and Technological Challenges”

JGC's Technological Challenges !!
® HiPACT™ @ DDR Membrane

£l -BASF

We create chemistry

GK
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JGC’s Approach to GHG Reduction

@ HiPACT™
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. CS in Natural Gas Processing

Purified Natural Gas
Additional facilities

for CCS

( Compressor

2

Gas Production Well CO, Injection Well I

L.

Natural Gas [SCEERENEEES R— _ I
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Amine Process: with CCS

Treated Natural Gas Co,
(Sweet Gas)

Absorberi Stripper

n
»

A

Stripper pressure [bar-Al
Conventional

@ Compression Ratio
_____________________ ->
Feed Natural Gas Conv. : 200  arA

Sour Ga —
(So S) - Stripper bottom temp. [°C]

Conventional

—/ (]
[ T CCS/CO,-EOR

CO, Removal Unit (CCUS)
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HiPACT™ process: The excellence

Saving the
compression
cost & Energy

HiPACT™ solvent |:> High pressure |:> Reduction of the |:>
High thermal stability stripping compression ratio

Treated Natural Gas Co, @
(Sweet Gas)

AbsorberfL Stripper

n
»

A

Stripper pressure [bar-A]
Conventional HiPACT™

@ @ Compression Ratio
_____________________ ->
Feed Natural Gas ___| Conv. : 200—>HIPACT™ : 40 CarA

A

(Sour Gas) G Stripper bottom temp. [°C] —
¥~ Conventional HiPACT™
\ o — V11lo o CCS/CO,-EOR
HiPACT™ (CCUs)
Saving the OPEX Reduction of the High
& plant cost solvent circulation CO, loading
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CCS Cost

r . W

HiPACT™ Advantages
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Compression
&
Storage

Capture

Existing
technology

Approx. 30%
Cost Reduction !!

Compression :
& !
Storage !

Improved
capture
technology

HiPACT™

-
process [t JGC CORPORATION o
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Development Load Map of HiPACT™

https://www.inpex.co.jp/news/assets/pdf/20110217-a.pdf

s E—— Commercial Plant
INPEX Corporation (Nagaoka) ( 2015- )

Demonstration Test
(2010-)

Bench Test(2007-)

JGC R&D Center (Oarai)

Autoclave Test
(2004-)

NIS a.d. Novi Sad (Serbia)
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Our success: 1st commercial plant in Serbia

Commercial plant

Natural gas processing

Application with CCS

Company Naftna Industrija Srbije (NIS)

Location Elemir-Vojvodina, Serbia

500,000-800,000 Sm3/day of

DESIg) Natural gas at CO, 18-30 vol.%

Operation January 2015

Commercial HIPACT™ plant (NIS, Serbia)*!

From the operational experience with NIS:

v' HIPACT™ unit is user-friendly and not difficult to operate. So far, no major issues have been experienced.

v" Higher CO, stripping pressure is realized. The solvent is stable when exposed to high temperatures in the
stripping section.
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JGC’s Approach to GHG Reduction

2 DDR Membrane
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Overview of DDR Membrane

Uniform & defect-free membrane

Permeate collection channel

Non-permeate

/ (CH, rich gas)

Feed gas
(CH,, CO,)

Permeate _

(CO, rich gas) .~

o DDBR-type
zeolite

—
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Mechanism and Feature

Unigue nano-porous material

Desirable pore size (0.36 nm x 0.44 nm)
realizes excellent CO,/CH, selectivity

Less permeable

//\ \
\ -
@ ¢
—~ -
a
! (
\ \ \

H2 C02 02 Nz CH4 C2H6

DDR-type zeolite

Kinetic diameter
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Comparison with Polymer Membrane

CO, Separation Membrane

/Polvmer membrane\

Spiral-wound !
(UOP)

-HoIIow flber

K (CYNARA) /

VS

/DDR Membrane\

/
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Low Methane Loss in Permeate Gas

Natural gas » Treated gas
100 MMSCFD Membrane CO, 3 mol%
80 bar-A

CO, 30 mol%

» Permeate (CO, rich gas)

2 bar-A
--------------------- Lower CH, loss!!

— - 4~\\
< 100
o 1
g ol g ; CH, loss [%] 22 4
Z 60 |— - 96 ; 4d : -
O roduct gas 9
O g} % — [MMSCFD] 56 70 E
O [MMUSD/y] &

0 *1Gas price: 3 USD/MMBtu g

DDR ?

[[:7] JGC CORPORATION 17



e NN, M\ /A - 4 EEan

Development Load Map of DDR Membrane

Supported by < JOGMEC

Commercial Plant
(202X-)

Industrial ‘
Demonstration Test
(2020-)

Field Performance Test
(2017-)

In Oarai

Laboratory Test ]
(2009-)

Commercial Plant Image
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Industrial Demonstration Test for CO,-EOR

Demonstration Plant CO, recovery system from the associated gas
(DDR-type Zeo|ite\ R Treated gas
Associated Pre-treatment mmbrane " (CH, rich gas)
gas ot Y ;
A 4 C02
: WS CO, from
) Oil/gas CO, injection 2
oil < separator 2facility = thermal power
plant
Associated
gas
' L/

« ‘ ‘ Reservoir

Development method of a Targeting Oilfield
and a currently operating CO,-EOR facility
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Commercial Facility for CO,-EOR

Future Plan CO, recovery system from the associated gas
4N .
DDR-type zeolite Treated gas
i membrane . —
Associated Pre-treatment  jpm (CH, rich gas)
9as unit
co,
: WS CO, from
) Oil/gas CO, injection 2
oil < separator 2facility <= thermal power
plant
' L~

« « « co, Reservoir

Development method of a Targeting Oilfield
and a currently operating CO,-EOR facility
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Summary

¢ HIiPACT™ process 1is available for more
economical CCS/CCUS project with higher
pressure recovery of CO,.

¢ DDR Membrane is coming soon! Field
performance test has been successfully
completed, and industrial demonstration test
will be started this year.

¢ JGC Corporation would like to contribute to the GHG
reduction by CCS/CCUS project with our advanced CO,
removal technologies.
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. Thank you very much

JGC Corporation

Technology Innovation Center

Mitsuo Morita

morita.mitsuo@jgc.com
+81-45-682-8371

in general for JGC’s technology
technology@jgc.com
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