Hydrogen for heat: the good the bad and
the ugly.
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IPCC 1.5 degrees special report

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways
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P1: Ascenarioinwhich social,
business and technological innovations
result in lower energy demand up to
2050 while living standards rise,
especially in the global South. A
downsized energy system enables

rapid decarbonization of energy supply.
Afforestation is the only COR option
considerad; neither fossil fuels with CCS
nor BECCS are used.
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P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with

limited societal acceptability for BECCS.

2020 2060 2100
P3: Amiddle-of-the-road scenario in
which societal as well as technological
development follows historical

patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by

reductions in demand.
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P4: Aresource- and energy-intensive
scenario in which economic growth and
globalization lead to widespread
adoption of greenhouse-gas-intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of COR
through the deployment of BECCS.
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What is potentially good about hydrogen for heat?

v’ Can be a low carbon energy vector.
= Must be produced from low carbon electricity
" Could be produced from fossil fuels IF CCS works

v’ Can use existing pipes
= Subject to major investment in the gas grid
= Subject to tests over safety
= Would need geographical switch-over

v’ Could reduce the need for internal modifications to buildings
v'Subject to all the previous elements coming together.
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The bad

* Using hydrogen en-mass for heating
looks like an expensive option.
— Going from 80% to net zero killed blue
hydrogen at scale. Green is $

* Even with the repurposing of the gas
grid, heat pumps (and district heating)
always appear to be more cost
effective.

— Continued high opex costs

* Potentially some cost-effective role

for hybrids near industrial areas
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https://ukerc.ac.uk/publications/net-zero-heating/

Figure 2 Heat technology change under different emissions reduction targets
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* Discounting ‘blue’ hydrogen,

The bad continued

producing green hydrogenat | =~ . f
scale would be extremely ST t

resource intensive compared | =

to electrification.

— This is fundamentally due to
systemic inefficiency. o -

e A lot more resource and
embodied carbon and obvious
cost knock-ons.
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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

emany | * Sea Area= 9,000km?

Assumptions:

1. Wind to heat ‘efficiencies”:
* 2.7 Heat pumps
+ 0.46 Hydrogen boilers

ind turbine load factor = 39%
ind power density: 7.4 W/m?
rbine power: 12MW
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2229

http://www.csrf.ac.uk/2020/09/hydrogen-for-heating/

Energy Policy Group



http://www.csrf.ac.uk/2020/09/hydrogen-for-heating/

E

Sunday May 02 2021, 1201am,
The Sunday Times

Today’s sections v = Pastsixdays = Explore v = Times Radio Log in Subscribe

Environmental Innovation and Societal Transitions 37 (2020) 1-17

MACH-E

ELSEVIER

Environmental Innovation and Societal Transitions

journal homepage: www.elsevier.com/locate/eist

Contents lists available at ScienceDirect

WITHUPTO 379 MILERANGE*
LEARN MORE

*Based on WLTP test procedure. Applies to RWD fodel with extendesl

Energy giants’ lobbying fuels the rise
of hydrogen

Shell and BP want the controversial gas in families’ boilers. They’re pushing hard. By

Heating in Great Britain: An incumbent discourse coalition resists | #)
an electrifying future
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ABSTRACT

The power of incumbent actors to affect sustainability transitions is increasingly recognised as a
central issue associated with systemic change. However, incumbent's approaches and the out-
come of their influence is rarely examined in academie literature, Using a novel approach which
combines the lens of ‘discourse coalitions’ with an explicitly critical discursive stance, in which
the coalition’s storyline is scrutinised, this interdisciplinary analysis investigates a pro-gas, in-
cumbent led coalition present in the Great Britain (GB) energy system. In response to the threat of
electrification, the coalition presents decarbonising the gas grid with replacement gases as the
optimal route for heat decarbonisation. However, much analysis suggests a significant need for
heat electrification and our review highlights major uncertainties with a decarbonised gas
pathway. Incumbents are over-selling 'green-gas’ to policy makers in order to protect their in-
terests and detract from the importance and value of electrification. Policy and research re-
commendations are made.
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The value of hydrogen

BAE | @ woa 2
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1. Provides instantaneous high
temperatures when burnt.

2. Storage of energy.
But inefficient and pricey.

Therefore for heating it should be
targeted at peaks or niches:

— Hybrid heat pumps
— Electricity and heat network balancing
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Ignore hype over hydrogen heating,

government told

Energy Policy Group



SPIEGEL climate report

The (too beautiful) dream of green

Conclusions hydrogen

By Kurt Stukenberg , Deputy Head of Science

Hydrogen — demand side merit order by sector "Hydrogen is the very expensive champagne

of the energy transition" - but you don't

ENEHG 7 drink it at every opportunity, only on special
i occasions. As a thirst quencher, it would be

HYDROGEN Use Cases .
too expensive.
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