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Corporate Profile AsahiKASEI

Fiscal 2018 results

Asahi Kasei Corp. Hideki Kobori Net sales ¥2,170.4 billion
Operating income ¥209.6 billion

*Asof March 31, 2019

Trade name

Head office Paid-in capital*

Tokyo, Japan ¥103.3 billion

1922 39,283

Diversified chemical company with three business sectors

Asahi Kasei Corp. [holding company function]

Material Homes Health Care

A ) &

*Asahi Kasei Pharma Corp.

*Asahi Kasei Corp. *Asahi Kasei Homes Corp.
*Asahi Kasei Microdevices Corpl | *Asahi Kasei Construction *Asahi Kasei Medical Co., Ltd.
1 Materials Corp. *ZOLL Medical Corporation 3




Sustainability for Asahi Kasei AsahiKASEI

Contributing to sustainable society
Providing solutions to the world’s challenges

Business High
development; Internal and external profitability

Innovation connections/dialogue Return to
stakeholders

Sustainable growth of corporate value

- Challenge, Creativit



Medium-term management initiative “Cs+ for Tomorrow 2021” AsahiKASEI

Contributing to
sustainable society

Priority fields for @3 VIR,
provision of value AT

New “C” Care for People, Care for Earth

Employee action principles  Creating new value

IICS"
in CT2018 Compliance  Communication  Connect
Challenge
Strengths / Diversity & Capability to change \ !




AsahiKASEI

Medium-term management initiative “Cs+ for Tomorrow 2021”

Contributing to the environment with various technology
(CO, chemistry, semiconductors, etc.)

Global challenges/trends l Care for Earth

Clean energy
Battery separators

Alkaline water electrolysis system
to produce green hydrogen

(¥bilion) Net sales
300

Energy conservation/

Greater adoption of clean energy environmental improvement
CO, sensors 200
Water filtration modules

lon-exchange membranes

250

150
100

Low-carbon society 50
Next-generation CO, chemistry o
New CO, separation/recovery system () 2018 2025

Transition to low-carbon society

Green indicates under development Note: Some overlap with other fields 6




One Century Of Expertise In Water Electrolysis AsahiKASEI

=  We started hydrogen production by
water electrolysis in 1923, using
electricity from our own hydro power
stations which are still in use.

= Asahi Kasei is the first Japanese company &+~
that industrialized ammonia production



Leading One-Stop Solution Provider For The

AsahiKASEI

Chlor-Alkali Industry

Since 1975

150 production sites

1.5 million tons H,




AsahiKASEI

Fukushima Hydrogen EEEEE?E&"
Energy Research Field RESEARCH

(FH2R)



Fukushima Hydrogen Energy Research Field (FH2R)  AsahiKASEI

@E Do m @ Tohoku Electric Power Co., Inc. Y/“ Tohoku Electric Power Network Co., Inc. Iwatani Asa hi KASEI

H2 Compression
& Loading

Opened on Mar. 7, 2020
in Namie, Fukushima
as a NEDO development project

FUKUSHIMA
HYDROGEN
ENERGY
RESEARCH
FIELD

Source: NEDO
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Hydrogen Production & Supply Flow of FH2R AsahiKASEI

Production * Storage Transport Supply ¢ Application
Grid power Large-scale power-to-gas system Power generation
/!\
] — Electricity
Tohoku Electric Power’s Hydrogen demand H> » Power market
@ Operation system and Gy ves)
i) Power grid control system | | supply forecasting system : Hydrogen
¢ power generator
- g Hs;dffoge" , : (Fuelcell
h = D dq emand forecasting .
e The maximum permission &
F advance/delay : Mobility
Hydrogen energy management system | E
ydrog gy g Y : Ho
Hydrogen production|device control instructions : roeeeh &
1 PV Power generationfmaximum instructions P s Fuel cell car
if : Ho ui :
i v :ooo-o} coooa:
) ; H2 | o : :
i Electricity ek W cosesseech 'OO—OB *****$ Hydrogen station & H, m
PV Electrolyzer PV-PCS Hydrogen Hydrogen sséap
(Photovoltaic) storage unit transportation Fuel cell bus

Large-scale power-to-gas system ) )
Industrial material

A
AN )

I £ w
WT ®sccccccscee)

(Wind-turbine) Plant Source: NEDO




AsahiKASEI

s Largest Scale Alkaline Water Electrolyzer

World’
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Performance of FH2R Water Electrolysis System AsahiKASEI

Input Power max. 10 MW

Hydrogen Production 300 to 2000 Nm3/h (27 to 180 kg/h)
Power Variation Rate +0.5 MW/s

Hydrogen Pressure 8 bar (by using compressor)
Hydrogen Purity > 99.97% (1SO14687-2 Grade)

Number of Electrolysis Cells 170 cells
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AsahiKASEI

ALIGN-CCUS PJ
In Europe
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ALIGN-CCUS Project AsahiKASEI

AsahiKASEl  [FEV #)iuch  MrmHPs RWE [ TNOmm™

= ALIGN-CCUS unites 30 research institutes D
and industrial companies from 5 European +
countries (DE, NL, NO, RO, UK).

INDUSTRIAL

STORAGE _

=  WP4 which AK is joining, consists of
RWE(DE), MHPSE(DE), TNO(NL), Julich(DE),
RWTH Aachen(DE) and FEV(DE).

STORAGE

WP1 CAPTURE WP2 TRANSPORT
. . . . * Emission control * CO, shipping * Standardizing storage readiness
| A rT] t t f rT‘ E * Solvent management * Batch-wise injection * Naorth sea storage appraisals
I l n g a ra n S O r I n g S I X u ro p e a n * Dynamics and control * CO, specifications * Re-usge of existing assets =
* Cost reduction * Planning for flexible networks 3
. . . . ~ AN AN i =
3
industrial regions into low-carbon centres  mmrrr— g
* CCU dermonstrator canstruction * Teesside and Grangemouth (LK) * Assessing public opinion ﬂ
+ Engine adaption * Rotterdam (ML) * Compensation strategies §
y . * Operation and testing * North Rhine-Westphalia (DE) * Improving EU dialogue on CCUS Z
* CCU integration and scale-up * Grenland (NO)
* Oltenia region (RO)
* Commercial models for CCUS clustars

\ AN PN

=
Ul



ALIGN-CCUS Project AsahiKASEI

= Pilot plant at RWE’s Coal I l
Innovation Centre in ﬁ
Niederaussem in Germany

CO; from power plants,
() l industrial sources and Renewable power,
e

- 3 ; . conventional power
biomass gasification/combustion P

=  Sector coupling and carbon ' Lian - e
. . ALIU “éCCUS I\\ Electrolyser
recyCIIng /Synthetlc fuels Demonstration plant

from CO, capturing

4

= Asahi Kasei provides |— /G =
¥ co, | =
electrolyser module to ; 2

‘ ~Jaguar

CO, capture CO, tank DME synthesis DME tank Transport

convert water into hydrogen

16



ALIGN-CCUS Project AsahiKASEI

= Start of basic engineering for the project in
January, 2019

= Placing of two-containers system at the
power plant of RWE in October, 2019

= Now proceeding test operation of
electrolyzer system at the site

i

= Demonstrate the total process to produce
DME by the end of November in 2020



ALIGN-CCUS Project AsahiKASEI

Containerl: Electrolyzer stack Container2: Accessories

H2 Gas filter Catholyte tank s Compressor H2 Gas Purifier
e - 1
o¥ A H2 Gas scrubber :

- - 4 " N, ~
] M ontrol Cabmet
1
mf/ YA ILSYS AL LTSS S IS LI SL Y, A AT SIS SIS SIS S S SIS SIS S 0 L S S SIS ST l}/’WI/I/I/II’II//I/I//Il/I/II/I/I
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Distribution Panel

\\\

AT T T LU S SELOUESSGSEEU OO
b
D
N
N
A7 AN § NN NN NNN NNNNNN AN

[ ; S = M‘ -
\ " |7 S EN— — S s e
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< o r 1 I |

Demin. water tank Electrolyte pump Rectifier UPS cabinet Ctrl. panels

The all system is applied European and German standards and RWE internal

safety rules.
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ALIGN-CCUS Project AsahiKASEI

ALIGN CCUS P (= .

Media Converter RWE
Optical LC
Proximus Roaming - VHost B |1 T
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i LAN ) i (.101) -
Office : '

Patch panel
. P04-05

Patch panel Server room ¥ L I
P04-05 !

:

! LANSsid ;

; . e‘ H Remote PC
; H

ST, Other site
Y ) ; ;

i ! i
1 ' 1
Optical XXM/XXM ISP Router :}:—’:::::::‘. Wired i i I__: ST
Managed by AKEU ! ! i : Container 1 |
| . ~ ; i i
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— PLC
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ereless R S ——

---e—,— : Container 2 :
i
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Control room

Internet XXM/XXM

system with wireless and wired Nonenen,
connect.

Internet |

Established remote monitoring B - —J—m

XK XX MK XXX XK

router
Control room
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ALIGN-CCUS Project AsahiKASEI

Indicator Chart Refresh

SAP Standard v/  Duration | 1 Hour v Multi Chart  Add Evidence  Select Indicators  § e 0

Selected Indicator (1)

® Anolyte outlet Tempersture

The interface on remote
monitoring
ex. Temperature data)

Anolyte outlet Temperature

0215 M
230 3 PM
o x Aqualyzer_D-ALIGN
v Niederaussem (Even nicer city) ® ¢ Electolyzer A ™ Menage % B [2
rer @ ALGN_MEO100
v RWE Site (Cold Place) @
INFORMATION STRUCTURE & PARTS DOC TION MONITORING MAINTENANCE & V ics TIMELINE
v Container_| (ELY, Separator, Rect) @ e
sset management system _—
v O ALGN_ME0100 (Electrolyzer) i
0 ALGN_ME0101_01 (Cell no.01) i
fo r I a n n e d m a I nte n a n Ce Al Aibutes D7 Crangudaes Compared o Dotaut O Awdutes Wehous otoes 0
. ALGN_ME0101_02 (Cell n0.02) 4
I I . t | t I | t ALGN_MEO101_03 (Cell no.03] i
e re IS S O re e a a OI l ALGN_MEO101_04 (Cell no.04) 2 Equipment attributes for electroly... f*™ Attributes for electrolyzer Mode! Attributes for maintenance Mode
I t . t ALGN_MEO101_05 (Cell no.05) i Capacity size 52 Design min/max operation 10 - 100 Percentage Interval for visual checks 1Day
ocations, components
Vi p Vi ALGN_MEO101_06 (Cell no.06) %5 Rated temperature 90 Degroes Celsius. Importrant point for Membrane and Gasket : 4...
Acceptable differential <0.15-0.15 Bar replacement
pressun
ALGN_MEO101_07 (Cell n0.07) i Rated current density 2.0 Kiloampere per Square
Meter Importrant point for visual  leakage of electrolyte fro..
Electrolyzer type Aqualyzer check
) ) ALGN_MEO101_08 (Cell no.08) i
Rated pressure 0.3 Bar
Design pressure 0.5 B:
0 ALGN_MEO101_09 (Cell no.09) =) S preaee o
maintenance, etc :
Vi soe ALGN_ME0101_10 (Cell no.10) 3 Design temperature 100 Degrees Celsius
Show All
ALGN_MEO101_11 (Cell no.11) x SoWM
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AsahiKASEI

Hydrogen for More
Sustainable Chemicals

21



Hydrogen For More Sustainable Chemicals

q

CCU

NH,

Fertilizer
(Ammonia)

.

Specialty Chemicals
Synthetic rubber / Elastomer
Engineering Plastics
Fibers & Textiles
Coating Materials

1

CH;0H Fuels
(Methanol) Commodity Plastics

AsahiKASEI
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Creating for Tomorrow

make the most of life and attain fulfillment in living.

Since our founding, we have always been deeply committed
to contributing to the development of society,

boldly anticipating the emergence of new needs.

This is what we mean by “Creating for Tomorrow.”

AsahiKASEI

Aquélyzer’“
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