McPhy

Driving
clean energy
Forward

Competitivité des plateformes d’electrolyse alcaline tres grande
capacite (multi MW) au service de la transition énergetique

Pascal Mauberger
Président Directeur Général
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Ready for the scale up of hydrogen technology

Flagship Reference > 16 mw > 21 urs

Electrolysis inoperation (12)

100 MW | Platform
A torai footprint below 4,500 m?

Scalable Electrolyzer for Large Hydrogen Refueling
Industry, Energy Station for Mobility

Fast dynamic response time

1 5 years

4 MW | Augmented McLyzer 800-30

of R&D High pressure production (30 bar)
. Breakthrough Alkaline ELY Technology
| Electrolysis Unigue combination between our high-pressure alkaling
electrolysis technology
Unlimited HRS designs
| HRS

4,000 kg / day

2,000 kg / day
Unigue combination between our high-pressure alkaling
EMISSION electrolysis technology and our HRS know-how

MOBILITY

LOW-CARBON
INDUSTRY
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McPhy’s references in Electrolysis

MCPHY WILL HAVE INSTALLED

Key Learnings :
— e ALKALINE brings robustness
i 30 bar is a must

OF HIGH CAPACITY ELECTROLYZERS 05 MW |20} Efficiency is key

= MORE THAN ergeDiens: T |20 Viodularty & mportart
7 TONS OF CLEAN HYDROGEN NSNS ENEIHESEIRIYIIE
PRODUGED PER DAY ' g erveorearmorzven

AG | 0.5 MW | 2019

McPhy | March 2019
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PtG | References under operation: Audi (Werlte) - 2013

Industrial hydrogen & Power-to-Gas: Audi, One of the first PtG project in Europe
 Operated by Etogas
* 6 MW atm Hydrogen production
* In operation since October 2013
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HEBEI | 4-10 MW Platform — Project in realization
Coupling with Mobility Project

Realistic outlook to a 10MW-platform today (HEBEI):
* Currently the shown layout is equipped with 4 Module of 2 MW with stacks of 0,5 MW

» Complete showcase for a wind power driven hydrogen plant incl. truck-out infrastructure and future
HRS (400 kg)

Starting Date : 2019
4 MW
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PtG | EnergieDienst, ENBW Group (Germany) 1 MW at 30 bar

First hydrogen project in partnership with Center For Solar Energy
e 2 McLyzer 100 : 200 Nm3/h -1 MW at 30 bar
* Delivery end 2017, commissioning in November 2017
* H, application : mobility, Industry, Storage
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PtG | Jupiter 1000 - Fos sur Mer - 1MW electrolysis for GRT gaz
with both Alkaline and PEM technology

* To be commissioned in 2019, Fos-sur-Mer (France)
 Hydrogen production equipment, Alkaline 30 bar and first reference in PEM
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Integrated Value Proposal for Industry

SO LRIET, . . .
pit ””u.—-,.-, Focus on Viable Business Case with Customers :

: 1,  Key Segments : Advanced Fuel (refineries, methanol,
Services Yy, ammoniac..), Green Chemicals, Steel Plant, P2G...

_ * Projects screening with TCO approach
2, » Feasibility study : Business case & Basic Engineerin
[00MwW | y study gineering

PLATFORM

Differentiate on Large ELY Platform :
» 20 MW Platform
* 100 MW Platform

Increase Service Proposal
Business Case -« Turnkey ELY and EPC Partner
* Financing

* Maintenance

Customer . » Digital Solution “Big Data”
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Before ; 10 MW Now : 20 MW
>1.000 m2 <900 m2
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Multi MW platforms : McPhy Innovation

16 MW

reference

Best In Class
Electrode &
Stack Design
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Design and specification matching with industrial use & energy market

Augmented MclLyzer
Our new generation of electrolyzers

« 30 bar high pressure production

» Reduced foot print : 44 m2 / MW
» BOP optimization

* High purity of H2 : 99,999 %

» Cosd > 0,9 from 15% to 110% of load range
* High efficiency with High current density @ 9.000 A/m2

An innovative solution
Combining the fe“ab”lty Nominal Load : 0% to 100% < 30 sec.
Of ALKALINE and the Off Peak : 100% to 0% < 5 sec.
flexibility of PEM

* Fast dynamic response enabling Service System :

» Mature and industrialize products
» Optimized CAPEX and OPEX

2019-06-13
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20 MW cluster: an optimized architecture easy to integrate in industrial context

MCC/Control cabinets

Electrolyzer modules (4MW)
Designed by McPhy, Manufactured by
approved sub-suppliers

Key component: manufactured in-house
and by single source suppliers

4 : ,f Transformer/Rectifier

& Cooling system (option)

s N |

: : 2
KOH Handling station

Purification & Drying unit

Demin water plant

12
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Major industrial players commit to very large platform projects

2018 2019 2020 2021 2022 2023

20 MW
40 MW
100 MW

250 MW

100 MW

100 MW

100 MW

Study Scale up to max 1.3 GW

Devel q E i Scale up to
evelop Study & PP xecution max 2.5 GW
Develop >> Study & PP >> Execution > Scale up

Develop >> Study & PP >> Execution > Scale up to max 5 GW
Develop >> Study & PP >> Execution > Scale up to max 2 GW

13
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Some outputs from our economic simulations
HYPOTHESIS HYPOTHESIS HYPOTHESIS
Units Valde——__ Units Valde——~_ Units Valde———~__
Number of hours of operation h 5000 ) Number of hours of operation h 2500 > Number of hours of operation h 8000 ‘\
Cost of Electricity €/MWh 20,00_~ Cost of Electricity €/MWh 20,00 1 |Cost of Electricity €/MWh 35,00/'
Cost of Capital (IRR) % 5% Cost of Capital (IRR) % 5% Cost of Capital (IRR) % 5%
Maintenance Cost % of Capex 1% Maintenance Cost % of Capex 1% Maintenance Cost % of Capex 1%
100 MW System at 30 bars 100% 100 MW System at 30 bars 100% 100 MW System at 30 bars 100%
CAPEX KE€/ MW 635 CAPEX KE/MW 635 CAPEX KE/MW 635
Flow Nm3/H 20128,74 Flow Nm3/H 20128,74 Flow Nm3/H 20128,74
Quantity H2/year Kg 9050 693 Quantity H2/year Kg 4525 347 Quantity H2/year Kg 14481110
Cost of Capital €/kg 0,35 Cost of Capital €/kg 0,70 Cost of Capital €/kg 0,22
Specific Energy Specific Energy Specific Energy
Consumption (30 bar) kWh/kg of H2 53,62 Consumption (30 bar) KWh/kg of H2 53,62 Consumption (30 bar) kWh/kg o H2 53,62
Cost of Power €/kg 1,07 Cost of Power €/kg 1,07 Cost of Power €/kg 1,88
Maintenace Cost €/kg 0,07 Maintenace Cost €/kg 0,14 Maintenace Cost €/kg 0,04
Total OPEX €/kg 1,14 Total OPEX €/kg 1,21 Total OPEX €/kg 1,92
Full Cost of H2 €/kg |( 1,493 |) Full Cost of H2 €/kg K 1,914 Full Cost of H2 €/kg K 2,140 I)



McPhy

Stack manufacturing
McPhy Italy

L[]
2018 Ind.
Capacity : 50 MW / year — “Hebei
Like”
2019/2022 evolution of Ind.
e 100 MW capacity
e 200 MW capacity in two shifts

e 400 MW capacity in two shifts
external storage

DE NORA > 100 MW capacity
areearch youriwe Ol Manufacturing

TOTAL > 500 MW / year
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McPhy : a “scalable” Industrial Plan

2018:
12 to 25 BOP / year — “Hebei Like”

2019/2022 :

Sub contractor Skid and BOP :
e France : 25 to 75 BOP per year
e Germany : 25 BOP per year
e China : under evaluation

TOTAL > 100 BOP / year

Key Components secured with
Supply Agreement

Electrodes
* Transformers

e Separators

+ H2 Test platform for New ELY

100 / 500 MW per year
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Thank you!

pascal.mauberger@mcphy.com
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