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A plan to connect hydrogen production and storage with
industrial users in our region.
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East Coast
Hydrogen

region

Cadent
* 100% Hydrogen

* Industrial and Commercial Network
* Repurposing existing methane pipelines where possible
* Existing methane network maintained to all areas
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Project Phases 4

East Coast
East Coast Hydrogen is a long-term project that will be carried out in multiple, discrete phases to decarbonise industrial processes and domestic heating in the East Coadt ™"
region.

Pre-Feed Stud
re-reed Study Phase 1 - Feasibility Study (2021)

— e Definition of the strategic business case for East Coast
—— Humber Low Carbon Pipeline d
Cadent Network Configuration Hy rogen

—— Cadent Network Configuration

National Gas Proposed Route
= Likely new build

- Likely repurposed NTS Phase 2 (2022 —_ 2026)

NGN Proposed Route
Delivery Plan, , FEED Study and

— Core
—— Secondary g
hydrogen production development

Phase 3 (2026 — 2028)

Hydrogen Transport and Business model DEVEX and planning
(S

Feasibility Study
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Phase 4 (2028 — 2037)

Construction and commissioning of transmission
and distribution networks
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NGN work on ECH2 has demonstrated the strong need and significant regional
support for network infrastructure to enable use of hydrogen

The whole of East Coast Hydrogen will enable ...

Over 6 3 Up to 8 3 4 large ﬂ

Ill—ll TWh/year TWh/year scale sites
— identified I&C, power current planned connected across
hydrogen production North Humber and
by 2037 in the East Teesside

Coast region

NGN East Coast Hydrogen Project overview

Connect 42 TWh
of hydrogen
production by

Enable 3.98 TWh
of planned

hydrogen storage
by 2037.

Supply 20TWh
to industry by 2037.

o 2037.

Whole East Coast Hydrogen Considerations

and aviation hydrogen
demand by 2037*

Source: East Coast Hydrogen, 2023 Delivery Plan report

. v' Project is aiming to connect to its first low-carbon hydrogen
Timeline (o) o (o)
customers between 2030 to 2035 44 A) l 4.4 GW Over 1 9 A i
v' Supported over 122 stakeholders across the value chain annua|||&C an pO\;\ler Green Hvdr?gen 0 of the UK’s StO(rage 5
. . natural gas deman capacity is planned by requirements (56 TW
Project v Conne(?ts Iarge demaﬁnd Fentres_ n TeeSSIde’. Hurnber and the potentially switched to 2030, meeting 88% of will be met by 2050
attributes East Midlands, enabling industrial decarbonisation hydrogen the UK Government within the region
v' Building ~1840km new hydrogen network with 770 km of the targets
existing natural gas pipeline repurposed
Economics v" Successfully triggered the Reopener application for further Up to 1 2 @ 2 2 projects
funding by Ofgem to progress into FEED studies MtCOz/year provided primary data
) and forecasts to
Other v Successfully completed each network Pre-FEED studies avoided I&C, power, support network storage to be deployed
. . o o and aviation emissions development by 2050
confirming high-level technicalities and feasibility P
v Produced a Delivery Plan report outlining the needs case




Pre-FEED Delivery Plan

Connect hydrogen supply with hydrogen demand
across multiple customers commencing with industrials
fuel switching to hydrogen

Transport hydrogen through repurposed and new build
pipelines to industrial users first, with further potential
to supply domestic users through Town pilot

and Teesside industrial clusters and storage facilities across
the East Coast Hydrogen region

Support efficient market growth by balancing supply
and demand and enabling connections across the
East Coast Hydrogen region

‘
zBuiId resilience with the interconnectivity of the Humber

Expansion to/from i
Scotland

Y Teesside
V4 (Ul 4

—_— e J:-Hexh:{Wu q
| ’ f T UITTTEE Lo i

Durham <!>
Expansion to/fror17

Cumbria Bishop .3
Auckland
Expansion to/from
North West 7 .. Endurance
i
¥ CO,store

The Humber
Region

Darlingto <

Bradford '
-5
: 4 Castleforg
¥, Wakefeild
Huddersfield

Leicester <!> 2 .
Phases: P Expansion

toffrom Bacton
mmm ECH2 pipeline \

{=m  Wider Project Union Expansion
Expansion
to/from Wales
Northampton

Private pipeline Expansion to/from

South England

Note: Network configuration includes new build and repurposed pipelines and is indicative and subject to change d :
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2037: Identified I&C
Hydrogen Demand

Teesside

North Yorkshire

Tyneside
0.98 TWh

Teesside

North Humber
4.34 TWh

I&C demand of NG by industry

Chemicals
Food & Drink
Manufacturing & Construction

Buildings (non-residential)

The Humber
- Region Glass & other minerals
°\IorthYorkshire
: Iron & Steel
eeds ~ L
South Humber oth
" 2.97TWh ther

...........

West Yorkshire

. B

SouthYorkshire ‘
2.02TWh

-----------------

Nottinghamshire
& Derbyshire
1.95 TWh

. Industrial demand centre*

=D
M Industrial Cluster

*The size of the bubble represents the
volume of hydrogen needed

eddle

Leicestershire
& 1.70 TWh

~

Northampton~ S

..............

Northampton
0.11TWh

Power Generation
Waste (EFW)
Paper

Unknown
Cement & Lime

Vehicles

16%
10%
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8%
4%

3%
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2%
1%

1%

40%



The Hydrogen Industry Value-Chain

Cross-value chain
Participants
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94

have become consortium
members

157

One-to-one introductory
meetings held with 1&C
users of gas



In NGN's region:

of announced hydrogen
storage in NGN's region.

of hydrogen storage potential in
Salt caverns.

2037: Identified
Hydrogen Storage

Teesside
0.03 TWh Salt cavern

The Humber
Region

L
North Yorkshire

L
Leeds

4
Sheffield

. Storage centre

. Derby
%) salt cavern 4 E $Nottingham

% ) North Humber
Gas reservoir
3.95TWh

ﬁ Onsite surface storage : Leic% S ' 0.65 TWh Salt caverns

. Permian saltfield { 3.3 Gas reservoir
' (Rough)*

Announced H; storage site

D s : Northampton
Existing natural gas storage site

*The size of the bubble represents the
volume of hydrogen storage

Note: Map only includes publicly announced hydrogen transport projects, with demand forecasts based on
data received from potential customers. Project locations are the approximate relative location and may not
be complete or accurate.

* Rough hydrogen storage that will be operational by 2037, further 10 TWh is expected by 2050
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ECH2 Hydrogen Network Developme In NGN’s region:

Step 1 - Productlon

Lhyfe — Wallsend
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ECH2 Hydrogen Network Development
Step2- Hydrogen Transmission Syste
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ECH2 Hydrogen Network Developme

Step 3 - D|str|but|on System Develop
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ECH2 Hydrogen Network Developme
Step 3 - D|str|but|on System Deve1oP
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ECH2 Hydrogen Network DeveI e

Step 5 - Network Expan5|on
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A Cost Benefit Analysis was completed for the Re-opener submission to
Ofgem for funding for a FEED

Summary Breakdown of results: Monetised CBA results remain
Cost-benefit Analysis positive across all scenarios considered

] 1
Net cost savings
® This CBA assesses the benefit to UK society of undertaking

NGN’s network investments, relative to a counterfactual where (NPV 2023-2050 in
. £ 2023, million)
the investments are not undertaken.
® The CBA complies with Ofgem’s CBA requirements. Savings related to industrial Core customers 2 892 2,358 2,892
demand (including energy supply and Wider roll out
network cost savings) customers 894
Savings related to H2P Core customers 59 59 59
generation (avoided electricity Wider roll out 6
network costs) customers
Institutional Analysis A Aﬁg:o;t;:ﬁtggHZ
framework boundary ﬁ bulldings : : Core customers - 638 - 638 - 638
H2 pipeline CAPEX and OPEX (net .
of decommissioning costs) Wider roll out - 160
customers
O Infrastructure /‘ - . . Core customers - 31 - 27 - 31
& assumptions III Optimism bias Environmental costs (fugitive and .
construction emissions) Wider roll out - 9
customers

Net benefits 2,282 1,752 3,013
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UK hydrogen market overview
and how it is evolving as we
approach GD3




The future energy environment for ECH

oli=

Gas networks are still
crucial in the energy
landscape

Methane remains a primary
energy source for the UK
market across power, heat,
industry and transport.

It provides a critical low-cost
system flexibility, resilience
and security of supply.

More acknowledgement that
methane will be around for
longer.

g = o

The focus has moved
to decarbonisation of
the electrical
network

The UK is set to miss legally
binding decarbonisation
targets.

The gap between those
targets and the policies to
deliver them suggest
methane will continue to
play a key role up to and
beyond 2050.

Hydrogen is still seen as key
to delivering Net Zero by
2050 and a role

Low carbon gas will play an

important role in a Net Zero
Energy system — but where,
when and how continues to
be debated.

Irrespective of those debates,
a network will be required to
connect supply and demand.

D

=

Business Models still
developing that will
impact future Hydrogen
investments

Evolution of the regulatory
model is required to support
the energy transition (e.g.
depreciation,
decommissioning).

R\//
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Next steps

Policy decisions continue to
be pivotal in determining the
pace and ambition of
investment in abated gas
adoption.

17
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Government Policy

Key:
Whole-System
Policies
. Upstream gas policies
[ ) Industry policies
e Transport policies

April-22: British Energy Security Strategy

. Heat pO|lCleS Oct-21: Net Zero Strategy

Conference of Parties . Oct-21: Heat and Buildings Strategy

Aug-21: UK Hydrogen Strategy

. July-21: Transportation Decarbonisation Strategy
. March-21: Industrial Decarbonisation Strategy
March-21: North Sea Transition Deal
Dec-20: Energy White Paper
Nov-20: Ten Point Plan

July-19: Green finance strategy Nov-21: COP26 Nov-22: COP27

' July-22: Jet Zero strategy

Dec-24: Hydrogen to Power Market
Intervention

Dec-24: Hydrogen

Strategy Update

Dec-24: Clean Power

2030 Action Plan

. Oct-24: UK Modern
Industrial Strategy

May-24: Strategy & Policy

Statement for Energy Policy
Dec-23: Hydrogen transport and storage
networks pathway and market engagement

. Aug-23: Hydrogen Transport & Storage
Infrastructure: Mind to positions

July-23: Energy Bill
March-23: Powering Up
Britain

Nov-30: COP28

v

2021 2022 2023
Source: Analysis based on a variety of publicly available Government sources

2024

2025 18



R\J/
Northerr|| //%

Gas Networks

Overview of the Hydrogen Transport and Storage (T&S) Business Models

The following minded-to positions on Hydrogen T&S business model design were Storage:

announced by HMG in August 2023, with both due to be completed in 2025 * Business Model: Revenue floor with additional mechanism to enable both Storage
Transport: owner and Government to benefit from upside

. Business Model: Regulated Asset Base (RAB)} Model and/or external subsidy * Allocation: Up to two projects supported in first round, to be on operation or

. . i . construction by 2030, with further competitive rounds TBA
mechanism to ensure charges for initial projects are not prohibitive

. . . ) i Lo i Blending:
* Allocation: Funding allocation based on ‘strategic planning’ (initially by HMG, with

NESO taking over from 2026) * In December 2023, Government announced it would allow some initial projects
blending into the grid as a ‘reserve offtaker’, subject to the outcome of the assessment
of safety evidence by the HSE

. . Application ~ Shortlist- . [a) LEMETIETErn B
Model design & consultation : . DD + Negotiation =
Window ing 0 .
perations
. . AR1 O +  Shortlist- DD + Construction Window
Model design & consultation pen 9r s s E
consult. ing Negotiation 0 )
perations
Strategic Safgty SRS Regulations change ) ) )
Decision final government First commercial-scale blending

decision process (GS(M)R)

Source: Information and timeline based on a variety of publicly available Government sources


https://assets.publishing.service.gov.uk/media/64ca0e6c5c2e6f0013e8d92a/hydrogen-transport-storage-minded-to-positions.pdf
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B Progress to date

Feasibility Study
Pre-FEED Study
Joint Delivery Plan

Reopener triggered

Re-opener Submission to regulator-Ofgem
Ofgem clarifications period

Positive Minded to decision

Ofgem Consultation

Preparation for FEED

Anticipated final Ofgem determination

2021

2022 — 2023

Nov 2023

Jan 2024

Mar 2024

Aug 2024 — Dec 2024
Feb 2025

Apr 2025

Ongoing

June 2025



ECHTimeline

Pre-FEED * * Funding awarded for
completion FEED
Delivery Plan

Launch
FEED DEVEX *FID
Exact timelines will depend on
Detailed design whether new build/ repurposing
and procurement
Connection of :
Connection of the network
: U = . into further regions and
e cc?nnt.ectlon of future growth opportunities
new pipeline

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

- Workstream

(7]
(V]
c
(o]
P}
0y
9
£
[\
I
O
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Cost

- CAPEX
- OPEX
- Finance Cost

Risk
- Risk Profile
- Risk Management Plan

Permissibility
- Enquiry Land
- Planning and Consent
- Compliance & Safety
- Operability

Collaboration &

Relationships
- Contracts
- Relationship formalisation

Project Cost &
Solution

Ofgem
NZASP Team

DESNZ
(HTBM)

National Gas
Transmission

Sl O L

CKI
Investment
Team




FEED
Delivery Plan
Development

R\//
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Inputs Lelivery Flan Development Gas Networks
Wi
[ completed | T | 1T
Ilf’—“\l .d-""’)
Started
Reopener
Submizsion and
clarifications
.S Initial
Risk Register
Project Data Dictionary/
Database, including: \
Reopener Budget Offtakers Data & Systems \
Producers Strategy |
Asset Elements 1‘
Functional Aim, Stakeholders ||
) EEE—— Goals and Objectives ‘
Ofgem Reopener
Agreement Resource Schedule &
i Role Profiles
. ’
ECH Flow Process |,
) CKI investment A I
Current Hydrogen Paper Stakeholder Plan
Transport Business
Model Requirements
— FEED Delivery
] " I
Project Programme .-“’ Budget
!
NGN Seniar f.-’
Management !
Directicns As;u::tinmli and ;
acisions Iog v Procurement Pricing & Estimating
Strategy Plan

\

Project Execution Plan )

23



FEED Delivery Plan
Implementation

FEED Diefivery Plan [PEP)

chailengsa snd strimgy

Aimidi Goak and

objemives for projea
mensgmsrt

FEED Project
Management Flan

Engineering &
Dwesign Deelivery Plan

Stakelvlder &
Camms Plan

.

o

commerclal Dellvery
Plan

T

A

Diata and Systems
Strategy

—

g o

Environmertal,
Flanning & Consents

LN A

ECH Flow Process

Flow Chart

Prﬂpﬂ‘l;.nnl:rnh.& TPMI, Sirateglc
| Gowernance Project Management | | Profect Frogramme Dellvery Advisory

CEroup
Resaurce sn:hadule-] Metwork udrn:q- PML. Post-FEED
and Role Profiles J Plan Delivery Plan

El fssurance & | E6. Metwork E8. Construction E40, Engineeri
[ Vadation J(E‘a""“ﬁ‘e“ﬁh"][ aRA J[ Optioneering ] [ Methodulogy ] (mukgmiai:.]

- TIT. Metwark
[ E4. Repurpasing -1 [EE.FHIhI Design 1 [ E;:;:l'"‘:" [E‘i. Bun'snfD:si]rl] [ E7. Opticns \| [ Contral Sﬂh:m
v A A A

Enginesring Fationalizstinn
[rbdu:hy Irﬂi.lmner:] [Polual Irrﬂuenner:]u

Oftakers, Producers
& Stovage Plan

() (o Jrme [
(Cpmm ) (st (ot )
(Lo ) (s ] (o]

Data collection & ‘] . _']
[stu-rieestraleg'f [ Data Dictionary

[mmmwm} [ Project Systems

lementation Nun

Perrruaslom -1 Cansultathon -] Envirommental Phellneﬁwline-n
Stralegy P Delivery
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S

Regulatory

[ HismM W Eud-:_UpdlEr
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Stakeholder Map SoENetmors

1
G E NESO = Ofgem,  DESNZ
s andrPss Sec of State
H- h P L ' t - omer(;mr.ms'r,l Business, Trade &  Teesside & onfzrmﬁ:mgvl
- lg e Ower, y ow B '.n, er‘ MHCLG, DLHC g:t:‘ufacmring West York NISTA AN&PPS)
| ps Mayors

York & NY and
NE England
Mayors

Combined  RESPs Gas

Authorities

nl‘ JAPPGs
~ Other Utilities/ =a=r=

| Infrastructure | LEPs
Think Tanks &
Research Groups

River Trust

Trade press

Media/ Trade
Pressure Zx:s e Chain
Groups Gassafe e I
cOmmunity, silience Specialist
Forums Consultant
Lci=: wer, Lo terest Low Poweﬂr-‘ (Froct
Services Transport interest Fmesmpply

Providers  providers  Broups

Least impnrtant
Community

Interest of stakeholders

Influence/Power of stakeholders
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The Future

Ofgem final determination

Determine the outstanding project deliverables with DESNZ and future
investors

Complete the FEED delivery plan

Establish full project team

Deliver FEED in line with delivery plan

Ongoing engagement with DESNZ and investment partners on the Transport
and Storage Business Model

Plan for the next stage — DEVEX , DCO Planning approval and FID

26
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Financial
Viability

Government
Policy and
Regulation

Stakeholder

27



.\U//%

Northern
Gas Networks

ECH Opportunities

Existing
interconnected
network

Best geology
for Hydrogen Major

storage in the Industrial
UK conurbations

Huge sources
of renewable
energy

Aligned with
government
Industrial
strategy

28
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ECH Challenges - Policy and Regulation and Commercial viability

The HTBM gets
further delayed

Meeting DESNZ
requirements
on affordability

Government fails
to sufficiently
incentivise the
hydrogen economy

Details of the HTBM are required in FEED to firm certain
aspects of the project proposition

Delays to these could cause rework further down the line

As part of the application process, we will need to
demonstrate the Needs Case for the project and how it
demonstrates value for money / affordability

For I&C customers to switch to hydrogen, the hydrogen
economy will need to be stimulated through business
models, but the use of carbon fuels also disincentivised

If the government delays its commitment to its hydrogen
strategy, there is a risk that the hydrogen demand will not
materialise

Continue with low regrets work as part of FEED

Continue engagement with DESNZ offering advice and support
where appropriate.

Develop the design throughout FEED and DEVEX to produce
the most accurate overall project cost estimate as possible.

Develop procurement and commercial strategies during the
FEED to best value.

Engage with government to influence the implementation of
policies that support the hydrogen economy

Share insights gathered though stakeholder engagement with
government to inform their decision making




ECH Challenges - Stakeholder

Delays and changes to
NGTs Project Union backbone

Public opposition
to hydrogen impacting
government policy

Hydrogen demand
does not
materialise

from I&C customers

National Gas’s project in our region is closely linked to ECH

and it will be crucial that both projects are progressed in
parallel

There are engineering, planning and stakeholder
interrelations and it will be key that these are executed
with consideration for the other

Although the project primarily targets I&C customers and
public perception of hydrogen use in industry is generally
positive, it is important to recognise the opposition to
hydrogen in the HRC. Therefore, we should identify this
opposition as a challenge.

If the government delays providing clear signals on
hydrogen and the cost of carbon, there is a risk that we
will not be able to generate the certainty required to
show I&C users that hydrogen is an option for
decarbonising their industrial processes.

al’//%
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Agree interaction and collaboration between both projects
with NGT

Align activities schedules to ensure that inputs and outputs are
mapped that allow the project to progress in a timely manner

Develop stakeholder and communications plan that identifies
areas where there could be opposition and put mitigations in
place

Map out lessons learnt from Redcar
Non-statutory consultation will take place to ensure any

concerns from stakeholders are captured and mitigation
plans put in place.

Develop a stakeholder engagement strategy to understand the
company’s net-zero plans, timescales, hydrogen suitability and
future demand requirements.

Offer guidance and signpost to funding support where
possible.
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ECH Challenges - Technical

‘ During FEED undertake asset suitability for hydrogen
| Details of the HTBM are required in FEED to firm certain assessments.
Selected assets cannot aspects of the project proposition Undertake innovation projects to fill gaps in material suitability
be repurposed ] Delays to these could cause rework further down the line and implement in the design at the earliest possibility.

Improved overall project cost estimate once asset suitability
known.

Design of the project will be based on internationally

Re-design is required due to recognised hydrogen standards.

Some of the design work will take place before all IGEM : . .
. : : : . ] Keep engaged with IGEM governing body and up to date with
new unexpected requirements | f\?dnrgag;dns have been updated to include considerations for | new changes in standards.
within IGEM standards ' Carryout FEED in such a way that changes in standards will

have minimal impact on design delays.

* Work closely with manufacturers during feed to develop
hydrogen specifications and ascertain capability of the

Supply chain .« As a nascent industry in the UK, the supply chain may not supply chain.
! be geared up to meet the demands of building ECH Work with NGN's operational department to develop the
readiness 3 ; operational and maintenance specifications.

Collaborate with other gas networks to develop these
specifications.
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ECH Challenges - Internal

.« The project will require significant resource that is different Redeployment and development of existing NGNs
Resources to NGN business as usual capabilities resources combined with expert supply chain support

Engagement with senior leadership in all functions to align
requirements with BAU and creation of a senior leadership
steering group.

Busi S * To be successful the project we require committed support
usiness Support . form all levels of the business

! . . . . ! Dedicated data and systems manager resource
Data & Svst R . t N The project is very reliant on the collation and processing 3 o e
ata ystems rhequirements : of large amounts of NGN and external data. ‘ . .
3 Detailed data and systems plan for the project
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