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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

Towards A Green
Hydrogen Society



Mid-Term Management Initiative ,,Cs+ For Tomorrow 2021“ AsahiKASEI

Global ch'a_llen es/trends
Material - Environment & Energy -

=  (Clean energy
- Alkaline water electrolysis system

= Energy conservation / environmental
improvement

= Low carbon society

Transition to low-carbon society



Regulation Will Drive The Green Hydrogen Market  AsahiKASEI

\’é_.Certiny @
0.6Million ton

RED2: Renewable Energy Directive 2
targets 32% (all sectors) and 14%

(transportation) of renewable energy use
by 2030. s From By-pro or SMR 28

2015 2020 2022 2024 50625 2026 2027 2028 2029 2030
mH? mareen HZ Source: Cited from CertifHy research

0.5

Millicns Tons H2

MSR: Market Stability Reserve of

EU ETS leads to higher CO, prices.
Rising from 5 € in 2016 to 25 € in 2019.

Decarbonized gas package

Will accelerate “Power to Gas” activities.
Targeting a legislation in 2022 -2023.

Huge demand for green H, in gas network.




Asahi Kasei In The Hydrogen Supply Chain AsahiKASEI

H2 End Users
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demand by 2030, divided by market
segments. Source: Hinicio

Expect Large Scale Markets



AsahiKASEI

Total Solution Provider
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Electrolyser Technology AsahiKASEI

= Size-adaptability for large-scale operations

= High electlicity-to-hydrogen conversion
efficiency

= High adaptability to renewable energy

Aqualyzer”




Advantages And Achievements AsahiKASEI

2
= High efficiency with new Conventional
electrodes 1.9 technologies Asahi Kasej
=18
=  Wide operating range comparin oo
P . 5 5 P 5 =17 Future target
to conventional technology o
< 1.
. 8 ° e’\f\d\e(\‘
= Stable long-term operation for 15 hote
12,000 hours 0O 02 04 06 08 1 1.2

Current density (A/cm?)
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IT Solutions AsahiKASEI

Remote monitoring Monitor electrolyser and other equipment status

Manage replacement of parts and time

Planned maintenance
Order new parts

Predict status of electrolyser and other equipment
Recommend necessary actions for maintenance
Update maintenance schedule

Plan optimized production schedule

Production scheduling (based on predicted hydrogen demand and electricity trend)

Optimal control Control multiple electrolysers with different performance

Green certification management  Manage data for green certification
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AsahiKASEI

Ongoing Projects
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Fukushima Hydrogen Energy Research Field (FH2R)  AsahiKASEI

@EDO TOSHIBA @ Tohoku Electric Power co. inc. W Tohoku Electric Power Network Co, Inc. Iwatani AsahiKASEI

Namie town in Fukushima .
Alkaline Water

? - H2 storage & supply

= Large national project in Japan

= Hydrogen produced by using
electricity from solar panels

FUKUSHIMA 5

=  10MW as a single unit ;',‘.'2.5335" :
RESEARCH
FIELD

=  Start of operation in 2020 5



Hydrogen production & supply flow at FH2R AsahiKASEI

Production * Storage Transport Supply * Application
Grid power Large-scale power-te-gas system Power generation
Y/" Tohoku Electric Power Network Co., Inc. -
: Iwat
. 4+ Tohoku Electric Power co. 1 AT ¢ ’ Electricity
) T —— i ————+ Power market
o By Power grid control system and e
% supply forecasting system : Hydrogen
i ¢ power gencrator
v Hydrogen : [Fuel cell)
. Demand response demand forecasting :
TOSHIBA | | : Mobility
Hydrogen energy management system :
E ',lrfi-uh ﬁ
42 : Fuel call car
f : H [H :
o - : ----- 1] I-lit'l:
oL . I.] Hz Hz . s
fiiiii) Electricity 4 - ’m "ttt Hydrogen station 3 m
[T Electrolyzer Hydrogen Hydrogen : i
(Phatovoltaic) AsahiKASEI storage unit transportation Fuel cell bus
Large-scale power-to-gas system :
. . . Industrial material
The water electrolyzer system is required -
) ; . . :
o to respond to adjusting orders for power LA L w
[Wind-turbine) balancing and volatile inputs from PV at Source: NEDO
FH2R Plant
Renewable energy . 16



Appearance of water electrolyzer at FH2R AsahiKASEI

Aqualyzer’

Output of rectifier : 10MW
Max. H2 supply : 2000Nm3/h
(World's largest size as one unit)
Cell area : about 3m?/cell
Number of cells : 170cells

December in 2017 : Started design works for the 10MW of water electrolyzer system
January in 2019 : Started installation works at the site

November in 2019 : Produced Hydrogen gas,

March in 2020 : Held opening ceremony at the site

July in 2020 : Delivered the water elecgtrolyzer system to the project
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ALIGN-CCUS Project AsahiKASEI

AsahiKASEl  [FEV #)iuch  MrmHPs RWE [ TNOm

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

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

WP1 CAPTURE WP2 TRANSPORT WP3 STORAGE
- . . f . . * Emission control * CO, shipping * Standardizing storage readiness
r r ‘ r r\ * Solvent management * Batch-wise injection * North sea storage appraisals
AI I n g at t ra n S 0 r I n g S I X E u ro p e a n * Dynamics and control * CO, specifications * Re-usge of existing assets 3
+ Cost reduction * Planning for flexible networks 3
. . . . 5 K, i . v =
3
industrial regions into low-carbon centres  smmrrr— prm——esocem Y ;
* CCU demonstrator canstruction * Teesside and Grangemouth (LK) * Assessing public opinion ﬂ
+ Engine adaption * Rotterdam (NL) * Compensation strategies ﬁ
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 madels for CCUS clustars L

[y
[o0e}



ALIGN-CCUS Project AsahiKASEI

= Pilot plant at RWE’s Coal “
Innovation Centre in ulpinie,
Nlederaussem CO; from power plants,
fre") l |ndﬁstr|al sourceg and l Ec?:\.?et?lzlﬁalp[;g:;r
biomass gasification/combustion

= Sector coupling and carbon ' L4yiau
RLIUN(ccus [\ Electrolyser

recycling / synthetic fuels 1 oemonsstionpian \'
from CO, capturing |

= Asahi Kasei provides
electrolyser module to :
convert water into hydrogen'-

COZ capture CO; tank DME synthesis DME tank Transport '
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ALIGN-CCUS Project AsahiKASEI

= Start of basic engineering for the project
this January

= Placing of two-containers system at the
power plant of RWE on 2nd of October

= Start of hydrogen production in the middle
of November

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



ALIGN-CCUS Project AsahiKASEI

Containerl: Electrolyzer stack Container2: Accessories
H2 Gas ﬁlt.er Catholyte tank

H2 Gas scrubber

i Z % 7T,
| o — g
7
I . =
02 Gas filter \ Anolvte tank 4 s TSI AT A VIS Shrlrinlrirs rirn IR
Demin. water tank Electrolyte pump Rectifier UPS cabinet Ctrl. oanels

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

safety rules.
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ALIGN-CCUS Project AsahiKASEI

ALIGN CCUS Py (oo
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ALIGN-CCUS Project AsahiKASEI

The interface on remote
monitoring
(ex. Temperature data)

Asset management system
for planned maintenance.
Here is stored the data on

Al *l ) Equipment attributes for electroly.., %™ Attributes for electrolyzer oo Attributes for maintenance [
I t . t ALGH_ gAY ol .0 Cagucty ize s2 Desrgn minimax cperation 10100 Percents 20 Tnteral do¢ visual chacks 1Day
sange
ALGN_MERI0T_D6 (Cal re.06) 3 Beedtmperatme 90 Degrees Celsius Imperttans pant fer Membeans and Gasket : 4...
ocations, components =
aaaaa tatie cftemrsisl 015 0,15 Bar replacemant
ALGH_MEDIDN_07 {Call Pe.0T) i Rabed current denaity 2.0 Klloampare par Sauare )
S a re a rts O C u m e nts Tater I Impartant pont for visust leakage of slectrolyte ro
p ) V4 ALGN_MEOLO0_08 {Cell no.08) i o . Aqualy: check
Rasea pressur 0.3 Bar
. ALGH_MEOI01_09 el o.09 i A o
maintenance, etc RS :
) ese O N i Dasign tempeeatioe 100 Dogress Celsius
She &
ALGH_MECIOL_13 (Cell no.31) i i
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Project History AsahiKASEI

T R T

AIST 200kW in 2013 Medium Fukushima
NEDO 100kW in 2014 Medium Kawasaki, Kanagawa
NEDO 150kW 2014-2017 Large Yokohama, Kanagawa
NEDO 150kW in 2018 Large Fukushima
NEDO 10MW in 2020 Large Fukushima
partner | _sie | Operation | Callarea | Location
h2herten 200kW in 2018 Medium Herten, NRW
ALIGN CCUS 100kW in 2020 Medium NiederauRem, NRW
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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

Aqualyzer“
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