rrehlko

Data Centers, Combined
Heat and Power and
Distributed Energy
CHPA Data Centers
Webinar

Alex Marshall
Group Director
Clarke Energy



Overview

Global

Operating in 27
countries with 1T0GW
of power generation
solutions deployed
globally, with over
1,400 people.

Supporting net-
zero

Our projects support
the transition to a
net-zero carbon
economy
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Resilience

Installations
supporting local and
grid-level resilience

Lower costs &
carbon

Reduced
operational costs
and carbon
emissions through
fuel efficient power
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Turnkey EPC

Single point of
contact with, turnkey
design, engineering,
procurement and
construction (EPC)
services.
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Maintenance

Full maintenance,
operation and
overhaul services
maximising
equipment run
hours.
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Turnkey Delivery of Energy Solutions

Conceptualization & Complete Facility Design & Project Delivery and Site Reliable Aftersales Support
Feasibility Modelling Engineering Construction
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Core Potential Power Solutions for Data Centers

Prime Power

* Rapid deployment in advance of
grid

+ High generation efficiency

* Independence from grid-supplied
electricity
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Back-up Power

» Gas engines offers similar

performance to diesel sets, higher
efficiency and lower emissions
Gas network means no need to
hold fuel on-site

<45s to full load on a 3AMW
platform at 42% electrical
efficiency

Combined Cooling
Heat and Power

» System efficiency ~90% - heat
can be exported to district heating
or converted to chilled water

» Helps to reduce emissions per
kWh of energy consumed

» Often lower carbon intensity than
supplied grid electricity
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Notable Types of Data Center for CHP

Enterprise Data Center

On an end users' site

Electricity / cooling for data
centre
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Edge Data Centre

Restricted sites close to users

Chip upgrades mean significant
increases in energy demand

Combined cooling and power can
support refurbishment
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Hyperscale Data Center
Often remote site

Massive energy demand
Redundancy and reliability

Energy efficiency 611712025



Key Building Blocks for
Data Centers
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Challenges for Rotating Equipment — Massive Load Steps
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Idealized Load Profile and Battery Operation over 60 Minutes
(Balanced at 5.00 MWh)
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Hybrid Energy for Data Centers

!
B/
Renewables Grid Stability /
Integration Balancing Services
* CHP + energy storage (thermal or * Renewables can be incorporated » Assets can be leveraged and
electrical) can add flexibility to into wider energy schemes to monetized to support the
operations, decoupling electrical maximize use of zero-carbon electricity network and participate
generation from thermal demand power when it is available in providing grid-services such as
frequency response and peak-
shaving
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Decarbonization Solutions for Data Centers

Microgrids Renewable Fuels Carbon Capture
Microgrids offers optimized Biogas, and Renewable Natural Gas Utilisation of recovered CO2 from
operation to lower emissions, cost or and Hydrogen — Can readily engine exhausts can be used in
a combination of both substitute natural gas — fully or greenhouse applications, food &
Multiple power nodes can be added partially drink or to produce precipitated
to a microgrid over-time. calcium/magnesium carbonates

Industrial and horticultural CO2
} clar ke ene rgy recovery plants have been in 6/17/2025
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Clarke Energy Global Data Center Experience
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Citibank & SDCL, Data
Center, London, 2014

Application:
Location:
Size:

Engines:

Grid Support
United Kingdom
2.8MWe

2 x J420



Racari, Gas Engine and
BESS Grid Support

®HE

Application: Grid Support
Location: Romania

Size: 40 MW, , 16 MW,
Engines: 12 x J620

BESS: 6MW/6WMh



Conclusions / thoughts

Data centers need highly reliable sources of electricity
Starting preference is for grid electricity + diesel back up
Growing opportunities for gas as prime power source
CHP / CCP under-penetrating market

For Al loads, gas engines / turbines must have strategy for
balancing high load change characteristics

Renewable fuels, sustainability are on the horizon, but are
currently secondary
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Thank you for your attention

To get in touch or receive our latest whitepaper “Hybrid Energy Microgrids for Al Data
Centers: Lithium lon Battery Storage vs Graphene Supercapacity Storage and Grid-Forming
Inverters for Volatile Loads”

CONTACT:

Alex Marshall, +1 978 866 4036, alex.marshall@clarke-energy.com
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