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Introduction

&

Global

Operates in 27
countries

(@
Supporting net-
Zero

Our projects seek
to support the
transition to a
zero-carbon
economy

@

Experience
Over 7.4 GW,
of Jenbacher
Installed, 1.4GW
on biogas

&

Lower costs
and carbon

Lower costs

and carbon
emissions through
fuel efficient
power

&

Turnkey
Turnkey EPC
contractor with
civil engineering
capabilities

&

Maintenance

Full maintenance,
operation and
overhaul services
maximising
equipment
availability



Geographical reach




MW sold/installed 4
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Zealand s
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Product Offering

INNIO’s Jenbacher biogas engines TPI's Biogas Upgrading Systems
(0.25-3.3MW) (Membrane and selective solvent)




Fuel flexibility
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Flexible delivery model

Gas genset

A Jenbacher genset is
configured to produce
electrical power only
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Power mocdule

A Jenbacher gas
engine module is
configured for the
recovery of both
electricity and heat
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Hybrid solutions

Clarke Energy can
take on a greater
scope of project
supply and
incorporate different
power generation
technologies
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Power plant

Clarke Energy can
supply a turn-key
installation of a multi-
engine power plants
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Increasing Need for Grid Flexibility - UK
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Increase in Intermittent Capacities in a Growing Incidence of Top and Bottom Prices. 10
Projections by Aurora ER
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Key Flexible Building Blocks

. Natural
Sunlight gas Propane
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Solar PV Standby gas

Biogas i i
Biogas
upgrading
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Microgrid
Wind turbines controller Heat pump
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Electric store Diesel genset Thermal store
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Electrolysis

Energy

Engineering, procurement, Biodiesel
construction, maintenance
coordination



Case studies
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Plessis Gassot, Véolia Propreté 13
and Dalkia, near Paris, France

Largest landfill gas
power plant in France

@3

\Waste heat recovered for
district energy scheme

17.3MW,

4x J620, 5x J416, 1x J320
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Chear Farm Glasshouse,
AGR Renewables and Greencoat Capital

Hybrid gas engine CHP plus
water source heat pump

PO

CHP, watersource heat pumps, carbon
dioxide recovery at 217,000m3
glasshouse

I, +
33MW,,

1 x JIMS624
1 x JIMS620
1 x JMS416
=+

6,000m3 thermal stores
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BioTown Biogas, Indiana, U.S.

DO ®

Sustainable farm waste treatment
600,000 gallons slurry from 25k cows
% s of biogas upgraded to RNG /
injected

a of biogas for renewable electricity
and heat

1,500scfm

Raw biogas to 1,000scfm RNG

1.4MW.




Middletown Recreation Center, Connecticut, United States 16
Full Turnkey Microgrid
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35kW Natural Gas CHP (blackstart)
204.1kBTU/hr hot water
10kWh Battery Energy Storage System

The future home of the

100kW Kohler KG100 Back-up Gas MIDDLETOWN
Fueled Generator

Microgrid Control System
83.3kWSolar PV array




Severn Trent — Carbon Capture Machine Demonstration Project 17

Water

e Breakthrough

Challenge

Jlarke ~
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Engineer - Install - Maintain
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Carbon Capture, Utilisation and Storage
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Why is the Process Net Carbon Dioxide Negative for Biogas Applications? 19

5‘1 5% 002

Carbon pulled out

slip
: Carbon capture from short-term
Atmospheric CO, bbby . P carbon cycle as
A machine carbonate (85-
95%)
Sunlight
Engine exhaust
(CO,)
Aerobic
Plants decomposition Renewable
(CO 2) electricity
Renewable
heat

Anaerobic
Human waste decomposition
(CO, + CH,)

Animals Humans




Carbon Capture Machine Process Summary 20

Scrubbed flue gas
less
85% + carbon dioxide

Raw brine supply

Precipitated calcium
carbonate
slurry/powder
(product 1)

Continuously
stirred tank
reactor 1

Biogas
engine Cooling Absorption stage
exhaust 4

Carbonate
solution

Precipitated
magnesium carbonate
slurry/powder (product
2)

Water g Dilute alkaline solution Continuously
stirred tank

reactor 2

Concentrated alkali

[
>

Disposal or
valorization

Depleted brine




Uses for carbonates 21

Iron and Steel Agriculture Paints and Inks Paper
PreC|p|tated calcium carbonate Precipitated calcium carbonate Precipitated calcium carbonate Precipitated calcium carbonate
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Food, Cosmetics Pharmaceuticals
Precipitated calcium carbonate Precipitated calcium carbonate

Plastics Adhesives, Sealants
Precipitated calcium carbonate Precipitated calcium carbonate
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Jlarke

A KOHLER COMPANY

Engineer - Install - Maintain

Thank you
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