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The challenges and realities of renewable integration
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Orkney — Energy Use EMECHYDRUGEN

22,190 people
732 GWh Energy Use
Net exporter since 2013
Net Zero ambition
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Detailed Energy Use EMECHYDRUGEN

Industry
27%

Marine transport

Road transport
18%

Transport
41%

Heating & Power Aviation
32% 4%
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Hydrogen — What for? EMEC v

HYDROGEN

A Ambitious scenario  /\ Business-as-usual scenario  Start of commercialization messm——g Mass market acceptability’
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Boats

Surf n Turf — cold ironing

Big Hit — (+vans and boilers)
Hydyme — auxiliary power - afloat

Planes
HyFlyer

EMECHYDROGEN

© www.emec.org.uk

Topsides 20507

Northern Scotland and Islands
« Biecrification of new ORG developments

« Windpower expansion and Green H,
« Leveraging OG terminals and other infrastructure

Central Belt of Scotland

+ Carbon capture from industrial cluster and
transport to storage facilt
Blue H, production from natural gas

e lL."l) ‘P?? #‘ @ ;&&:m

+ Carbon capture from industrial
cluster and transport 10 storage

Source: OGA
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Moray Firth & North

Electrification of alarge

Central North Sea

* Electrication of a large O8G province

* Potentially ik with interconnector
opportunities

« Fioating wind deployment potential

Southern North Sea

« One of the largest windpower expansion areas,
‘synergies with ORG include Green H,

« Proximity to key industral custers would
support CCS deployment

* UK natural gas production and imports woud
support Blue H,

EMECYo

Will platforms still be producing oil and gas?

Will there be a topsides? Or will everything
have gone subsea?

How will assets be powered?
— Traditional natural gas and reinjecting CO2 produced?

— Renewables? — perhaps, offshore wind very likely but will
still be intermittent

— Could produce, store and consume H2, but only adds to
inefficiency
Supply of oil will probably continue largely
in present form

Gas
— Stripped of CO2 at source? Steam Methane Reforming
with CCS — export hydrogen or derivative?
— Onshore or offshore conversion?
— Willdemand emerge too late for ‘blue’ hydrogen?
- Willgreen hydrogen undercut it?
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Green Competition
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Coal Gasification with CCS

(3.8 USD/Gj)
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Source: IRENA
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Huge Potential
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Figure 4: Hz transport costs based on distance and volume, $/kg, 2019
Volume (tons/day)
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Legend: 2 Liquid Organic Hydrogen Carriers

Source: BloombergNEF. Note: figures include the cost of movement, compression and associated
storage (20% assumed for pipelines in a salt cavern). Ammonia assumed unsitable at small
scale due to its toxicity. While LOHC s cheaper than LH; for long distance trucking, it is less likely
to be used than the more commercially developed LH;.
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Where do we start? Safety 1st

EMEC
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The future really is bright for
the sector

scott.crawford@emec.org.uk

EMECY

©_www.emec.org.uk

12




