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Decarbonisation Investment — Market Size
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Total low carbon capital Public sector investment Private sector investment
Investment required



Net Zero Accelerator Fund (NZAF)

NZAF primary objectives:

£ 1 5 O m The O 1 Positive impact on GHG Emissions

Proposed NZAF fund size Strategic
O 2 Leverage private investment
£2-10m

made up of up to three
£50m tranches. Igvesément
Indicative range of lot size . .
which will differentiate the Stimulate economic growth
fund from existing financing Department for th

parimentior tne

products.

E.conomy

Earn a return on investment

Equity

Investment instrument of

choice will be pure equity or e ene
quasi equity (e.g. Flexibility
redeemable preference

shares).
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Panel Discussion: )

Northern Ireland Net Zero Policy & Investment Vision

Jimmy Graham, Director for Business, Gas,
Minerals and Renewable
Electricity, Department for the Economy

John Green, Strategic Advisor, The Strategic
Investment Board
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Decarbonisation — challenge
and opportunity




Smart Local Energy Systems

Source: Prospering from the Energy Revolution, a UKRI Industrial Strategy Challenge Fund programme




Mega Trends in Electricity Grids

1. Decarbonisation of electricity
2.Decentralisation of generation
3.Digitalisation of assets and services

4. Democratisation through Prosumers

» Northern Ireland has made progress on all
4 fronts.

 Based on collaboration




@ Project Girona — a story of collaboration

£2.1m UKRI Grant + £1.6M matched funding
Detailed Design for Smart Local Energy System

PARIS developed and deployed as viable commercial product in
GB,IRL and EU markets

Outcomes at a Glance

Bushmills
_:9:_

<2 g0 installations
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> 50%plus £ savings

70 40tonnes CO2 saved

30 mMWh exported /
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Collaboration @ ELECTRIC

Data & Energy Services Company

Bringing cheaper, cleaner and smarter electricity to domestic and commercial customers

Stakeholders & Partners

Executive Together we enrich lives Borough Council

Access Housing choice:: G e

Department for the
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. Northern freland
Rules u Utility Regulator
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PARIS.

Predictive Analytical Renewables Integration System

Qi O WA

Data Analysis Predictability Optimisation Control



What does it do?

Use It '\/ \/V Store It
PARIS.
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Trade It Network Services



Irradiance map of towns in Malaysia

Taiping
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1768 kW.h/ m Kota Bahru
1705 kWh/m?
George Town e : Kuala Terengganu
2 \ i E [ropmm—
1739 kWh/m i || 1601 kWh/m?
Bayanlepas :
1809 kWh/m? S é'
Kuantan
poh % &Ml T 1601 kWh/m?
1739 kWh/m? T
| Bandar Baru Bangi
Kuala Lumpur ________ | 1487 kWh/m?
1571 kWh/m? 5
,,,,,,,, Senai
1629 kWh/m?
Petaling Jaya ; '
------------------- Seremban
> :

Green, Smart District

Johor Bahru

Kuching

Heating & Cooling 1625 KWh/m? 1470 kWh/m?
potential?

Great location
for solar and

small-scale
hydro ?

Kbta Kinabalu
1900 kWh/m?



Giga Opportunity in Malaysia

Quota Allocation 250MWac

- Quota Applied

Quota Balance

Quota Allocation 100MWac

- Quota Applied

Quota Balance

Solar PV installation on Government
premises <1MWp
Some premises not operating during

the weekends or public holiday. Source:

SEDA

Taiping
NEM Rakyat 1768 kW'h/mz Kota Bahru B e E n e rg y
§ 1705 kWh/m?
Quota Balance: 86.5015MWac § E s r *
Quota Applied 163.4985MWac GeorgeTown k. ’ e ——
1739 kWh/m? ® i || s
! o 1601 kWh/m?
Excess energy exported to Bayanlepas »
utility grid 1809 kWh/m? —— 7§  f§ AN R
Paid on a “one-on-one” Ipoh — Bl v I 1601 kWh/m?
offset basis. 1739 kWh/m? —
The priority is for self- —— s 16 s Bandar Baru Bangi
: ussiumpar o]
consumption, most ey kWh7mz ----------------------- of 1487 kWh/m?
domestic consumers not at : B .
. i o 1629 kWh/m
home during peak g ;
generation. Source: SEDA , §
Petalinglaya | R L,
1571 kWh/m? 1572 kWh/m? ] |
{ Kota Kinabalu
i i 1900 kWh/m?
NEM GoMEn Johor Bahru Kt;ching
. 1625 kWh/m? 2
Quota Balance: 49.8985MWac 1470 kWh/m
Quota Applied 50.1015MWac Irradiance map of different towns in Malaysia
NOVA

Quota Allocation 1100MWac

- Quota Applied (Net Offset)

Quota Applied (Net Offset + Virtual Aggregation)

Quota Balance

Quota Balance: 246.7746MWac
Quota Applied 853.2254MWac

Any excess Energy in a
month not consumed by
the NOVA Consumer may
be exported via the Supply
System to up to three

(3) Designated Premises
Source: SEDA

PARIS.



Safe Harbour Opportunity in Singapore

1. Smart Local Energy System template available =~~~

-,
2. Belfast Harbour modelled on PARIS NG i
1. Combine tenants generation and storage '
2. Dynamically manage grid constraints M P

3. Scope for SLES model as Singapore port relocates' ™~ " """
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Delivering what matters

NI Water Hydrogen and Oxygen

Demonstrator Project et CIWMEICA
Partnerships for the '

Goals @ Translink
& 0 Invest

#¢" Northern Ireland

1 PARTNERSHIPS
FOR THE GOALS

&

Pete Gray (Associate Director, ARUP)
March 2024 Net Zero Exchange
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Wider benefits for Northern Ireland

Create jobs

1t

Enable more
wind generation

®

Decarbonise and
iImprove air quality

7=

Support flexibility
In electricity grid

ARUP



ARUP
How did we deliver this?

NIW procured a long term Strategic Partnering Agreement

Strategic Partners Client Side Advisers Client
I_a ~Is\MEICA northern ireland
ththththth g L | ELECTRICAL | INSTRUMENTATION ARUP water
OOOOOOO | AUTOMATION \,.\J
\N

Delivering what matters

o JLogan 1o CMS

law-tax-future
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ARUP
Stakeholder Engagement and Health & Safety

Capital
Delivery

Operations
— Plant &
Area
Managers

Head of
Waste-
water &
Head of
M+E

Internal NI Water Stakeholders



Capital
Delivery

Operations
— Plant &
Area
Managers

Head of
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water &
Head of
M+E

Stakeholder Engagement and Health & Safety

Belfast
City
Councill

Northern
Ireland
Environ-
ment

Northern
Ireland
Electricity

Permitting

ARUP
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Delivery

Operations
— Plant &
Area
Managers

Head of
Waste-
water &
Head of
M+E

Belfast
City
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Northern
Ireland
Environ-
ment

Northern
Ireland
Electricity

ARUP

Stakeholder Engagement and Health & Safety

Health &
Safety
Executive
Northern
Ireland

Northern
Ireland
Fire &
Rescue
Service

Internal
Reporting

Health & Safety
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Progress




ARUP

Hydrogen buses

@ Translink




ARUP
Next Steps

5,000 widely-distributed
grid-connected sites




Government + Public Sector

Department for the

Economy

The
Strategic

Investment
Board

Belfast
City Council

G(’ 2]
i=__ Northern Ireland
Fire & Rescue Service

CONTROLLING RISK TOGETHER

NI
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Delivering what matters

Northern Ireland

Environment
Agency
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www.daera-ni.gov.uk

. Northern lreland
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ARUP
Government + Public Sector + Private Industry
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Pete Gray, ARUP & Nell
McKenzie Lagan, MEICA

NI Water Hydrogen and Oxygen
Demonstrator Project, Q&A
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Ilr\}\g?‘tthe:n Enabling the scalable green wm
Ireland methanol revolution

L~ KNUD E. HANSEN

Ref: UK Government funded "NI/GB Green Shipping Corridor Feasibility Study and pre-deployment trials’

Providing an opportunity to contribute match funding and corporate investment.

David Surplus OBE
B9 Energy Storage Ltd
March 2024
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Early decarbonisation milestone of:

5% Scalable Zero Emission Fuel (SZEF) by 2030.

Scalable means: having the potential to be produced at the volumes necessary to XO
meet a significant amount of global marine demand by 2050

All electric: Up

to 50NM Green Methanol:
>100NM
L T . Green Ammonia:
""--.ﬂ'l': = e H2 hybrid: 50 intercontinental

to 100NM




mwmv Green methanol demand growing rapidly
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Sources of green CO2

ENERGY®

B9 ENERGY STORAGE
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mNERGY Recirculation of CO2:
Patent Pending Process

Green power from \ __/ \ _‘/
- offshore wind /l l\/j‘\l\

H, transmission
pipeline (subsea)

A 4

/

Methanol - -
(CHOoHW) | K [ CH,OH supply ]
reactor at Y Y X
Larne
Harbour

A /

reformer
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Combined methanol reformer / H2 fuel cell unit




EG Methanol reforming + Water Gas Shift

De-hydrogenation Decomposition Water Gas Shift
@ Water
Formaldehyde

O 0 © O © O

Methanol Hydrogen Hydrogen Hydrogen

Results in 6 mol of H2 output



mm;m Energy Density

B9 ENERGY STORAGE

kg Hydrogen \ Cubic Meter Storage*
160

140 DI Water Added
at Point of Use \
120
100
80
60
40
20 l
) -

Ammonia: Methanol +
Il]l] Bar '.-'EII'J B'u‘ quuh:l Liquid HIO

-252°C T 423°F -33=C I -28°F Liquid at
Atm Temp

& Pressure




Precedent set for truck-to-ship
bunker transfers with LNG fuel




Early decarbonisation milestone of:

5% Scalable Zero Emission Fuel (SZEF) by 2030.

Scalable means: having the potential to be produced at the volumes necessary to
meet a significant amount of global marine demand by 2050

All electric: Up

to 50NM Green Methanol:
>100NM
. Green Ammonia:
> H2 hybrid: = 50 intercontinental

to 100NM
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Next steps

* Seeking match funding for Innovate UK / Department for Transport "Clean Maritime
Demonstration Competition’ round 4 grant:

Contribution Other public

Totalcosts Funding Funding to project sector funding

(E) level(%) (£) (£) (£)

BOENERGYSTORAGELTD 1,807,902 7000 1,265,531 942371 0

» Green shipping corridor feasibility study: £128,452
» Pre-deployment trials: £413,918

Shipowners & ports
OEMs

* |nvestment round for B9 Energy Storage Ltd.

» Seeking £10m for 3-year expansion of project development team to 15 persons.
» Power-to-X project development portfolio of circa 3.45GWe

LARNE 7%

PORT &

G .
ﬂ DFDS  Leime Zg9r

ENERGY

mu’ruclenergy@
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Invest “@ . . E
Northern For more information contact: ENERGY
d.surplus@b9energy.co.uk

Ireland

David Surplus OBE
B9 Energy Storage Ltd
March 2024

w‘d nGY

B9 ENIRGY STORAGE

. -
Loros G- gy EARNE o mutualenergy(®)

Solutions INNOVATION
CFNTRE




Paul Monaghan
& Kevin Lunney
Mannok Holdings




4 \ MANNOK

£ Invest
“¢ Northernireland

Northern Ireland Collaborating to Enable Net Zero
17t to 22"d March 2023

Kevin Lunney
Operations Director
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BUILDING FOR COMFORT

Bagged & |nSU|atI0n Precast AircrE"te Thermal Aggregate
Bulk Cement Blocks Blocks




4 \ MANNOK

MANUFACTURING FACILITIES

/ ROOFTILES

n AGGREGATES
SWANLINBAR \
\QUARRY '

X \ o
, e - DOON I ﬂ CRIEVEHILL
- SURFACING "N QUARRY ‘ _ QUARRY
PRODUCTS et (Crievehill, Fivemiletown)

© CEMENT /[ aJEHICLE
DERRYLIN /. "Cenrre "

‘Qd .

INNOVATION
/" ACADEMY

‘ | STORES ™
CEMENT - :

/ BALLYCONNELL / &4

CEMENTHUB
WARRENPOINT

EPS INSULATION /# Ll
PACKAGING .. BN
»"‘/} {Granard, Longford) / PRODUCTS o

BULK
CEMENTHUB
ROCHESTER

800+ €307/m €112m

Employees Turnover Investment
C.assification Category : Public 2023 2023 2015-2023 DISTRIBUTIONROUTES



CHALLENGES

Very Carbon Intensive Product Range i i i

Large HGV Fleet dependent on Road/ Deisel

No rail network/ No gas connection A\Y: |

(TR0 ooooiE

Very congested Electricity Grid 7]

(e —

100 miles to the sea by road (CCS)

Irish Sea Crossing for 50% of business Limestone & Raw Materials

High Wind Yield Region

Have well-developed strategy and plan to decarbonise

4 4 A\ MANNOK
MAOK \ —h . ST .
P Very competent and determined workforce
. - —— Increasing interest from international partners/ academics/
e i | £ ,.'-.';."f‘” N\ M - > research institutions to our ambitious Net Zero Plans

4 \ MANNOK

Classification Category : Public



CEMENT

« Coal Removal

 Plant Electrification

 Waste to Energy

 Alternative Raw Materials

* Introduction of Hydrogen/ BioChar
« Carbon Capture and Mineralisation

FUELFLEX®
World First

€12m/y savings annually
58,000t reduced CO,/y

S B
- -
-

48,000 litres/y of Ammonia Water A “':«.l-"—ff‘* - ,;_v‘w
NOx Rec Uy oull Ll caiciner for de-NOX
Increased Potential for Waste to Energy & and combustio

Classification Category : Public
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PHASE 1 - CURTAILED WIND TO H,

Curtailed and Constrained energy from existing
54MW windfarm

Used to generate large-scale green Hydrogen and
Oxygen (Electrolytic Hydrogen Generation)

Hydrogen used in Mannok fleet of 200 vehicles and
sold to other businesses

Oxygen used in new Oxy-fuel combustion process in Cement
Plant: Improves efficiency and makes carbon capture easier

Classification Category : Public




PHASE 1 - H, GENERATION AND REFUELING STATION

Y ' Invest
#9“ Northern Ireland

DZpartment for
Energy Security

& Net Zero

o Lagan energy

TRACTEBEL

CNGIC

Gravis Qf’

* Front End Engineering Design complete with tenders being negotiated t
* Planning for Hydrogen production in 2026 ﬁ
e Examining many possible curtailed wind locations for similar future projects AVEEEHT
* Significant step on an exciting journey to Net Zero

4 \ MANNOK

Classification Category : Public
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Q&A:)

Paul Monaghan & Kevin Lunney Mannok Holdings,

Stephenand EmmetLagan, Lagan Energy Engineering




