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Where are we now?




Technologies and Developments DNV
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Electrolyzer Manufacturers DNV
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System Specifications DNV

Maximum Hydrogen Production Capacity

Power Rating (MW) (Nm3/h)

30 6000
25 5000
20 4000
15 3000
10 2000

5 1000
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System Specifications DNV

Stack Power Consumption System Power Consumption
(kWh/kg) (kWh/kg)
Stack average:
60 20 . Alkaline: 49.3 kWh/kg
£0 50 + PEM: 49.3 kWh/kg
70 . SOEC: 36.7 kWh/kg
40 60
30 > System average:
. :g I . Alkaline: 56.8 kWh/kg
- * PEM: 58.8 kWh/kg
10 0 « SOEC: 43.0 kWh/kg
0 0
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Capital Costs ~ DNV

« Current electrolyzer capital costs vary depending on the technology and the
manufacturer

« Costs are also changing quickly as manufacturers upscale their manufacturing
and the size of their systems

o Alkaline: 750 — 1000 USD/kW for 10 MW systems; can be up to 2000 — 3000
USD/kW tor small systems

« PEM: 1000 - 1500 USD/kW

« SOEC: 2500 USD/kW




Where are we going?




Predicted Rise in Electrolysis Demand DNV

World hydrogen production by source
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Only includes pure hydrogen supply. Historical data source: |EA Future of Hydrogen (2019)

DNV's 2021 Energy Transition Outlook predicts that by 2050: hydrogen
production will have fripled over 2022 production rates, and 43% will
come from dedicated capacity from solar and on/offshore wind.

Source: DNV Energy Transition Outlook (2021)



Cost Forecasts - Global
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Fossil fuel cost rangs
for heating without

carbon price

Production cost of hydrogen varies
significantly between regions

mostly due to variations in fuel cost

SMR with CCS —

and conditions for renewable
energy generation.

Electrolysis with grid electricity —

E Electrolysis with onshore wind —

Electrolysis with offshore wind

Electrolysis with solar PV

SMR with CCS —

Electrolysis with grid electricity

By 2030, the average

cost of renewable
hydrogen will catch
up with the cost of

. Electrolysis with onshore wind —

Electrolysis with offshore wind —

2030

SMR+CCS.

Electrolysis with solar PV
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Source: DNV Energy Transition Outlook (2021)

DNV

DNV predicts that
electrolysis capital costs
will decrease by almost

50% by 2030*,

2030 Predicted Levelized
Cost of Green Hydrogen

« Global: 2 -4 USD/kg

« North America: <3
USD/kg

*Compared to 2019 costs.



Cost Forecasts - Québec DNV
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Source: Toward a 2030 Strategy on Green Hydrogen and Bioenergy — Consultation
Document, Government of Québec (2021)
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