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Scope

 Context & Challenges

 Future Visions:

1. NATO ‘Owns’ More of the Energy Supply Chain

NATO Aligns to Commercial Shipping

NATO Interoperability is ‘Electrical by Default’

Operational Energy Independence via at-sea Nuclear
Leveraging Novel Technology to Deliver Effects Differently

e Conclusions
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Context and Challenges

* Global energy transition

« Commercial shipping

 Emissions and freedom of manoeuvre

* Future force mix opportunities

 NATO interoperabillity

 NATO options

« Science and technology — ‘defence delta’
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1 — NATO ‘Owns’ Energy Supply Chain
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2 — NATO Aligns to Commercial Shipping

Multiple/ multi-fuel tankers

Global network of - Larger (reduced energy density)
commercial ports
to embark fuel /\ )),
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Common host/ off board

Multi-fuel systems fuel where possible
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of fuel cells
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3 — NATO ‘Electrical by Default’

National Energy
Sources/ production

National energy infra
& logistics
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i > Nuclear powered commercial
shipping changes public
perception/ regulatory landscape

4 — Op Energy Independence: Nuclear
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Secure nuclear
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Safe and survivable
military reactors
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4 — Op Energy Independence: Nuclear

National energy infra
& logistics

National Energy
Sources/ production

Defence
Infra & logistics

Defence
Major platforms

csssssscsscsscennss
B —

@s

sssedhisssssssnsnnnss

Decarbonisation Research Consortium, 15 March 2024

@ o2 helo i,

At-Sea synthetic

fuel production

NATO UNCLASSIFIED

Syn. Fuel/ Nuclear

hybrid

-
-

Synthetic fuels

&

Ministry

of Defence

Defence

Off-board systems

. By 2045 — highly capable,
- highly autonomous UXVs

1

prm— -

P— .
g

ornioag
ltasme~

~——

[dstl]

11




é e

5 — Deliver Effects Differently wnsry [ [dstl]
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Conclusions

* Energy efficiency in all future visions

 Threat to current model for platform energy and power
« Ability to combine elements of future visions

 NATO coordination for ‘energy transition by design’

« S&T to shape and enable

« Opportunities enabled by technology

« QOperational advantage

-0
Decarbonisation Research Consortium, 15 March 2024 NATO UNCLASSIFIED 14



Ministry
of Defence

Questions

(=)

dstl|

Decarbonisation Research Consortium, 15 March 2024

NATO UNCLASSIFIED

National Energy

Sources/ production E infra & logistics

‘ National energy

Defence
Infra & logistics

—~8H

Defence owned, Shore

Defence
Major platforms

Defence
Off-board systems

L v

based synthetic/Bio fuel —»
production & distribution t
> ey 2l
—> - -
.4 All platforms using
> [ WA P — mixture of Carbon e
e — 24 based, Bio & Synthetic
Drop-in fuel - any source drop-in liquid fuels
National Energy National energy infra Defence Defence Defence
Sources/ production & logistics Infra & logistics Major platforms Off-board systems
b et bl —t— ol =
Multi-fuel - e.g. GH;OH & Diesel .
And/ Or e
P o S el —— e -
Single Alt. Fuel — e.q.{SAF, CH;OH or NH, .
il
Andf Or
ey S b L, m—— slak e
Diesel Diesel ol
National Energy National energy infra Defence Defence Defence
Sources/ production & logistics Infra & logistics Major platforms Off-board systems

National Energy
Sources/ production

National Energy
Sources/ production

National energy infra
& logistics

Long endurance, highly
capable Off-board sys.
designed to common
standards (refuelling/

| charging & connections)

Any fuel Major platforms
using any fuel

Defence
Infra & logistics

Defence
Major platforms

—® _

— _]
NUCICAT juuulien

&

e e

&

vy

At-Sea synthetic
fuel production

Syn. Fuell Nuclear
hybrid

National energy infra
& logistics

Defence
Infra & logistics

Synthetic fuels

Defence
Off-board systems

By 2045 - highly capable,
highly autonomous UXVs

8}

Defence Defence
platforms Off-board systems
\, v
R &
S
»— w3
SN
B N N




The Defence Operational Energy Strategy

Response Phase 1 (to 2025) Response Phase 2 (2025- Response Phase 3 (2030 onwards)
Laying the foundations 2030) Advantage
Make bold and informed
energy choices

Energy Leadership & Oversight within MoD

Advantage through energy
from the right combinations of

Energy technologies Defence
instinctively and

| systematically maximises
=NOLgy - 2 | considered in Advantage through coherence the
Gl T, decn:_lon- equpme:\t . with allies, partners, estate operational
=8 making : procurement an .
g3 u B —— energy strategy and industry advantage
D gained
through its
Energy Advantage through energy
{} management organisational aqility g
Establish Embed Develop optimised from swift, responsive and choices
Operational Energy into mechanisms adaptable processes and
Energy Insights Defence for policies
Cohere equipment optimising
research and procurement Energy
experimentation and management
to inform future management
energy choices processes
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