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H_ydrogen —the Swiss army knife
of the energy transition?
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Hydrogen for heating: the basics




Wdrogen
from CCS

potential carbon
reduction of 65-
80% according to

the CCC
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Natural gas
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Step 3:

Hydrogen is transported,
stored and used
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Wdrogen from electricity

Offshore Green electricity Safely Zero carbon heating
wind produces hydrogen stored for homes

Transported
through network

Source: SGN 2020



“The Achilles heel of hydrogen is
its inefficiency”
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Hydrogen vs electrification:
Electricity requirements
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Hydrogen vs electrification:
Electricity requirements

Electric heat pump

', Transmission (95 %)

Renewable power
100 %

Fuel cell heating

Renewable power
100 %

', Transmission (95 %)
Electrolysis (70 %)

" Compression/transport/
fuel cell*

.

Total
45 %

Gas condensing boiler

Renewable power
100 %

', Transmission (95%)
Electrolysis (70%)

Power-to-Gas (80 %)
Transport (99 %)

' Gas condensing
bailer (95 %)

Total
50 %

Source: Frontier Economics 2018
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Wdrogen VS heat pumps
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. For Green Hydrogen boilers:
* 32,000 x 12MW turbines

» 385 GW installed capacity
» Sea Area= 52,000 km?

_— For Heat Pumps:

| * 5,600 x 12MW turbines
* 67 GW installed capacity
G » Sea Area= 9,000km?

Assumptions:

1. Wind to heat ‘efficiencies”:

« 2.7 Heat pumps

« 0.46 Hydrogen boilers

. Wind turbine load factor = 39%
. Wind power density: 7.4 W/m?
. Turbine power: 12MW
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Marginal
abatement
costs
€/tCO2
(2020-25)
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significantly cheaper electrification electrify sectors
than e-fuels and e-fuels

similar costs
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Hydrogen ladder of use cases
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Source: Liebreich Associates 2021
Concept: Adrian Hiel, Energy Cities
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$/kg

Costs deeply uncertain

Green hydrogen costs 2030
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Hydrogen at least 2x as expensive for
consumers as heat pumps

Annual Household Heating Cost (Euros/year)

Fuel Cell with Electrolysis
Hydrogen (EU Average)

Fuel Cell with Steam Methane
Reforming + Carbon Capture and
Storage (SMR + CCS) Hydrogen

Fuel Cell with Electrolysis
Hydrogen (Low Cost)

Boiler with Electrolysis
Hydrogen (EU Average)

Boiler with SMR +CCS Hydrogen

Boiler with Electrolysis
Hydrogen (Low Cost)

Hybrid Heat Pump: SMR + CCS
Hydrogen

Hybrid Heat Pump: Electrolysis
Hydrogen (Low Cost)

Heat Pump

Source: ICCT 2021
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Shades of purple represent hydrogen heating
technologies

Shades of black represent heating technologies using
renewable electricity

Triangles represent the carbon intensity reduction
potential (percent) of the pathway relative to fossil fuel
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Detailed UK system cost study indicates
hydrogen will cost consumers 73% more per
year than heat pumps and district heating
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3 Credible pathways for heat
decarbonisation
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Electrification & building renovation
key driver for decarbonisation

Building envelope Heating equipment stock
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Most EU studies see energy efficiency

and electrification as key solutions

Source: JRC 2020
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A Conclusion



Conclusions

* Hydrogen is a valuable premium fuel with multiple
high-value applications

 There are more cost-effective alternatives for
decarbonising heating than hydrogen

 Electrification and energy efficiency can
decarbonize heating today with immediate
benefits to consumers and the planet
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About RAP

The Regulatory Assistance Project (RAP)® is an
Independent, non-partisan, non-governmental
organization dedicated to accelerating the transition
to a clean, reliable, and efficient energy future.

Learn more about our work at raponline.org
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