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What will | be talking about?

‘nL Who are Locogen and what do we do?

fp What is the problem we are trying to solve?
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-O What are some of the solutions?
’ * Technologies

e QOpportunities & barriers
* Risks

e Case Study: Arbikie

ARBIKIE
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OA / Feasibility

Engineering
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Operation &
Maintenance
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Investments

Design &
Development

Shared investment

Technologies
= Wind
" Solar

B Renewable Heat

" Storage
" Hydrogen

B Smart Networks

B Green Transport
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Locogen’s Distillery Projects %ss LOcogen

Geography million LOA/a B:::lilgfff':‘:'ls Status
Rural 3.2 Biomass and LPG Operational
Rural 6.0 Gas Operational

Semi-rural 4.0 Gas Operational

Semi-rural 3.0 Gas Operational

Rural 4.0 Biomass and LPG Operational

Semi-rural _ Biomass and gas Operational

Semi-rural 10.2 Gas Operational

Rural 1.8 Qil Operational

Rural _ Qil Operational

Urban 2.1 Gas Operational

Rural oil Operational
Pre-

Rural oil construction
Pre-

Rural oil construction
Pre-

Urban Gas construction
Pre-

Urban Gas construction

1.0 pre-
Urban Gas construction
Rural 0.3 oil conﬁptltr’i;tion
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Locogen’s Distillery Projects

USING A HIGH TEMPERATURE
HEAT STORE TO OVERCOME
\ GRID CONSTRAINTS

Locogen.com

USING HYDROGEN TO HEAT
THERMAL OIL TO REPLACE STEAM
\ IN THE DISTILLATION PROCESS
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DECARBONISING THE
\ DISTILLATION PROCESS VIA

DIRECT FUEL SWITCHING FROM
FOSSIL FUELS TO HYDROGEN
BEIS GREEN DISTILLERIES PHASE 1 - GD14

ACOGEN LTD

Ghocer | A

o

https://www.gov.uk/government/publications/green-distilleries-competition/green-distilleries-competition-projects-selected-for-phase-1



Decarbonising distillation - the challenge

Q@ M &

We need steam!

We need an energy source. This
is predominantly fossil fuels

SWA has set a 2040 target for
Net Zero

‘:: 3 Loco,gen

Distillery energy consumption

1%

1%
56%
Natural gas ® Fossil oils
LPG/CNG ® Grid Electricity
= Renewable heat ® Green tariff electricity

® Onsite renewable electricity

Source: Ricardo EE, 2020
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MANY OPTIONS EXIST TO
DECARBONISE DISTILLING

© y

Hydrogen

Hydrogen Boilers High Temperature
Heat Pumps

Electric Steam
Boiler

High Temperature
Thermal Storage

Locogen.com

::: 3 Loco,gen

A

Bioenergy

Biomass Boilers
Anaerobic Digestion
Biofuels
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HIGH TEMPERATURE HEAT PUMPS :::g Loco,gen

Technology Benefits Considerations
= High efficiencies = Retrofitting required of existing
= Reduces energy demand distilleries
= Can be integrated with renewable = Cannot be used as primary source
generation = Additional grid import capacity
= Can be integrated with heat required
recovery = Not been implemented in working

s, distillery setting

Compressor '
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HYDROGEN BOILER

Technology Benefits Considerations

Commercially available components
High temperature and ramp rates
Simplicity in retrofit

No alteration to spirit making process
Zero carbon emissions at combustion

Supply of green hydrogen
Price point

Storage requirements
Safety considerations

ARBIKIE
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NO ONE SIZE FITS ALL

I

Technical

Grid connection
Planning
Location

Land
Spatial requirements

Integration

Financial

DEVEX
CAPEX
OPEX
Funding

Locogen.com
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Product

Product quality
Product price
Future proofing

Branding
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Analysis - running costs
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Analysis - running costs ;“g Lloco,gen
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Analysis - running costs ;“g Loco,gen
8
7
O
6
a
9
:-TE
g
© 4 o o ® Business as usual
% ° 5 o @ Electric steam boiler (ESB)
o3 O ESB with PV
8 : ° o
2 o 8 © 8 O °
8 O A o
1 a ° e ©°
c 0o 0000 0 00
0o @ @
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Distillery (anonymised)

Locogen.com 13



Analysis - running costs
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® Business as usual

@ Electric steam boiler (ESB)
O ESB with PV

@ ESB with wind
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Analysis - running costs
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@ Business as usual

O HTHP with ESB backup
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Analysis - running costs
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@ Business as usual

@HTHP with ESB backup

O HTHP with ESB backup & PV
@ HTHP with ESE backup & wind
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Analysis - running costs
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@ Business as usual

@ HTHP with FF backup
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Analysis - running costs

Cost of distillation (E/LOA)
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@ Business as usual

@ HTHP with FF backup

O HTHP with FF backup & PV
@ HTHP with FF backup & wind
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Case Study - Arbikie Highland Estate Distillery !ﬁé Locogen
The world’s first green hydrogen fueled distillery ﬁ

ARBIKIE
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Case Study - Arbikie Highland Estate Distillery ‘: § Locogen
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Case Study - Arbikie Highland Estate Distillery 1“§ Locogen
The world’s first green hydrogen fueled distillery A

ARBICIE

1MW wind turbine installed

Arbikie Wind Turbine Construction Sneak Peek
#%% | ocogen .
‘Q.é 1 07K subscrbars ‘ 3 t-} ;—) Share < Download —+ Save e
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Case Study - Arbikie Highland Estate Distillery

The world’s first green hydrogen fueled distillery

Locogen.com

A _{

/ll\

4
-

.,

S5 Loco,gen

A

ARBICIE

1MW wind turbine installed

Hydrogen-ready dual fuel
burner and boiler installed

Hydrogen plant due for
installation in August. Full
operation in September
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Case Study - Arbikie Highland Estate Distillery
The world’s first green hydrogen fueled distillery

ARBIKIE

Approx. 50%
demand fueled by % Save money on fuel %- Halving carbon emissions

hydrogen

THE ARBIKIE DISTILLERY
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