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CCS Networks Industry 
Best Practice Forum 2025



Disclaimer

• This forum is conducted subject to the Competition Act 1998 and all other applicable competition and antitrust laws. Participation is conditional upon strict 
compliance with these laws.

• The purpose of this forum is to discuss lawful, general, and non-confidential matters of shared interest and concerned, including market trends, best practices and 
relevant regulations. It is not a venue to coordinate market conduct or exchange competitively sensitive information.

• An agenda of the topics that will be covered in the forum has been circulated in advance to the attendees.
• By participating, each attendee agrees that they will not disclose to, request from, or discuss with any competitor any competitively sensitive information relating 

to their specific activities.
• Competitively sensitive information includes, without limitation, current or future prices or price elements, pricing strategies, discounts, bids or intentions to bid, 

margins, costs, capacity, output, production plans, procurement terms, suppliers on preferential terms, allocations of customers or territories, market entry or exit 
plans, commercial strategies, or any information that could reduce strategic uncertainty between competitors. No discussion, agreement, understanding, or 
signalling (either formal or informal) about coordinating conduct in the marketplace is permitted.

• Attendees must not use this forum to hold informal or ad-hoc discussion to share or exchange any commercially sensitive information or engage in any 
conversation that could be perceived as restricting, preventing, or distorting competition. This includes, but is not limited to, discussions about pricing, costs, 
market allocation, customer lists, future business strategies, or any other matters that may contravene competition law.

• If at any point a discussion appears to risk a contravention of competition law, participants must object immediately, and the discussion will be ended or moved 
on.

• The organiser and moderators reserve the right to interrupt, refocus, or terminate any discussion that raises competition law concerns and may exclude 
participants who fail to comply.

• Nothing in this forum should be construed as legal advice. Attendees are responsible for seeking their own legal advice regarding their participation. By remaining 
in the session, you acknowledge and accept this notice and agree to comply with all applicable competition and antitrust laws and with any directions given by the 
organiser or moderators to ensure compliance.



Agenda

Welcome – Matthew Taylor, Director, DESNZ

Opening Remarks – Mark Sommerfeld, UK Director, CCSA

Presentation from NEP– Rich Denny, MD, NEP

CO2 Quality Monitoring, Metering, & Measuring - LBCCS & Heidelberg 
Materials

Dispatchable Operation and Opportunities for Optimising Network 
Capacity – NEP

Reflections & Synthesis 

Closing Remarks- Rich Denny, MD, NEP

Break

CCS Network Code Overview – NEP

CDS Overview and Update – NEP & LBCCS
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Mark Sommerfield, UK 
Director, CCSA



The Northern Endurance Partnership



Track-1 CCUS Cluster covering almost 50% of the UK’s total industrial 
cluster emissions (Teesside & Humber) 

H
Power Industrial Hydrogen BECCs

Developer of onshore and offshore infrastructure needed to 
transport CO2 from carbon capture projects across Teesside and 

the Humber – collectively known as the East Coast Cluster - to 
secure storage under the North Sea.

A diverse mix of carbon capture projects essential to the UK 
meeting net zero targets while protecting and creating tens of 

thousands of jobs.



Confidential
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NEP is in an incorporated joint 
venture established solely to 
develop and operate CO₂ 
transportation and storage 
infrastructure on behalf of the 
NEP Shareholders – bp, Equinor 
and TotalEnergies. 

NEP Structure 

Net Zero North Sea 
Storage Holdings 

Limited

Net Zero North Sea 
Storage Limited

BP CCUS UK NEP 
Ltd

Equinor Low 
Carbon UK Limited

TotalEnergies CCS 
UK Limited

BP Exploration 
Operating 

Company Limited

45%45% 10%

Provision of 
Construction & 

Operating Services

100%



London

 Offshore System Engineering Services

NZT and NEP Supply Chain – UK Content

Aberdeen

 Project Management  & Engineering 
Services

 Vessel & Offshore Management

 Infield Flowline Fabrication

Newcastle

 Umbilical Manufacture

Dunfermline

 Tree, Manifold & Wellhead Engineering 
Services

 Subsea Tree Manufacture
 Manifold Block Manufacture

 Subsea Pipeline Drying & 
Commissioning

Hartlepool

 28in Linepipe Production
 Onshore 22/24in Linepipe

Production

Teesside 

 Landfall & Outlet Facility 
Construction

Middlesborough

 Onshore 22/24in Linepipe & Bends 
Painting

Greenwich

 Onshore Controls Manufacture
 Node Fabrication

Kingston

 Project Management & Engineering 
Services

 Vessel & Offshore Management

TBC

 Onshore Fabrication & Pig Launcher 
Receiver Manufacture

TBC

 Manifolds & Spool Fabrication

Ongoing Procurement 
by Main Contractors

…and more as advertised on NSTA 
Energy Pathfinder tool 

Essex - Engineering 
Services and Supplies

Evanton

Teesside

 Manifold fabrication

Evanton - Global 
Energy Group

TFMC – EPCIC2

Alcatel – EPCI3

Marubeni - Linepipe

Saipem - EPCI1

Genesis - OSE

TEN-High Pressure 
Compression

Teesside

 High Pressure Compression

Aberdeen

 Precommissioning

 Subsea Pipeline Drying & 
Commissioning

Lowestoft

Aberdeen

 Equipment Services

 Manifold Fabrication

Evanton

 Onshore Gel Pig Trials

Aberdeen

Aberdeen

 Geophysical and UXO Survey

 Fishing Interaction Study

London

 Subsea Pipeline Drying & 
Commissioning

Wallingford

Weybridge
& Stokesley

 Rock Placement & Pre-Sweep

Newcastle

 Route and burial assessment

UK

 Spool Fabrication

Other Sub-contract 
Awards

UK

 System Trials

UK

 HP Drilling Riser System Rental & 
Support

UK

 Pre-Engineering and UXO Survey

UK

 Test Connectors

 Pre-Engineering & UXO  Survey

Teeside

October 2025 Reporting Period | NEP Ph1: OCT-25

Rochford

 Hot Stabs and Receptacles



Investing in Teesside’s Future by Backing Local Skills 
Training 

• NZT Power and NEP Operational Scholarship Programme
• Balfour Beatty - NZT Power & NEP Power Project 

Apprentice Scheme
• The Tees Valley Net Zero Industry Scholarship
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Humber Carbon Capture Pipeline



CCS Network Code Overview and Status
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CCS Network Code

The CCS Network Code sets out the commercial, operational 
and technical interfaces between T&SCo’s and Network Users. 
It includes:
• Governance
• User connection process
• Agreement templates
• Capacity allocation and nominations
• CO2 specification management
• Charging methodology
• Network operation – Common Interface Procedures
• Data sharing
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CCS Network Code Status

1st Code Modification Implemented

November 25

1st Modification Panel

April 25

Secretary Appointment

February 25

Code Implementation

December 24

Code Development

2022-2024
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CCS Network Code Status

• Modification panel in progress. Voting members 
include:
• Net Zero North Sea Storage Ltd (NEP)
• Liverpool Bay CCS Ltd
• Net Zero Teesside Power Ltd
• Castle Cement Ltd
• Protos ERF CCS Ltd

• Modifications raised so far include:
• User venting requirements (implemented)
• Chairperson expense management
• Housekeeping
• NEP annexure correction

• Website launched
• Permanent Panel Chairperson appointment ongoing

Network Code 
Website:



CO2 Quality Monitoring, Metering, & 
Measuring - LBCCS



CO2 Quality Monitoring, Metering and Measurement

CCS Networks Industry Best Practice Forum

Barry Allan – Head of Commercial and Negotiations

9 December 2025 Liverpool Bay CCS Limited



Agenda

Introduction to the Liverpool Bay T&S Network

T&Sco Regulatory and Commercial Context

Technical Context

Liverpool Bay T&S Measurement and Monitoring Requirements

Reflections on Setting Requirements



Introduction to the Liverpool Bay T&S Network

20 Liverpool Bay CCS LimitedPriority list users shown only.
Standby list includes EET ICC (Essar), HPP2 (EETH), Parc Adfer EFW (Enfinium), Runcorn EFW (Viridor), Silver Birch (Climeworks) 



• Liverpool Bay CCS Limited (“LBCCS”) was awarded an Economic Licence and acceded to the CCS Network Code on 22nd April 2025

• Under its Licence LBCCS must offer access to the T&S Network under the terms of the Code

• Users must also accede to the Code, and have a Connection Agreement with LBCCS, to deliver carbon dioxide to the Network

• The Connection Agreement is a template under the Code and specifies the Entry Provisions for the Delivery Point

• Users must ensure that carbon dioxide delivered to the Network is in accordance with the Entry Provisions, which include:

• Carbon Dioxide Specifications (Code Annexure B)

• Measurement Requirements, including the CO2 Quality Monitoring Procedure (Code Annexure C)

• Local Requirements (Code Section F, 3.8)

• The CO2 Quality Monitoring Procedure must be in accordance with Code Annexure D (CO2 Quality Monitoring Procedure Terms of Reference)

• The LBCCS Carbon Dioxide Specifications and Measurement Requirements were incorporated into the Code at Economic Licence award

• The CO2 Quality Monitoring Procedure was implemented on 22nd July 2025, becoming part of the Code

• The Padeswood and Protos projects took FID in September 2025, acceding to the Code, and becoming Users of the Liverpool Bay T&S Network

• Padeswood: cement project being developed by Heidelberg Materials

• Protos: energy from waste project being developed by Encyclis

T&Sco Regulatory and Commercial Context

21 Liverpool Bay CCS Limited



• It is critical for T&Sco to control and monitor deliveries to protect the integrity of the T&S infrastructure for the benefit of all Users
• Pipelines

• Compressors

• Valves / wellheads / pig traps

• Wells and reservoir

• The main sources of corrosion/erosion risk include:
• Free water

• Induced aqueous phase

• Strong acids (especially sulphuric and nitic acids)

• Solids (e.g., organic salts, elemental sulphur, ammonium carbamate)

• Chemical reactions can take place between impurities to produce:
• Sulphuric and nitric acids (e.g., SOx, Nox, O2, water)

• Increase in water content

• Formation of solids

• Experimental data is limited, and real-world experience even more so
• A very high number of chemical reactions are possible (thousands)

• Temperature, pressure, and CO2 phase all have an impact

• For design and operation, it is important for the T&Sco to be prudent, especially where there are multiple Users with different compositions
• There have been many examples of unexpected CCS infrastructure failures

• More “tolerant” design solutions may be possible with higher-grade pipeline metallurgy but would be prohibitively expensive

Technical Context

22 Liverpool Bay CCS Limited



Key provisions include requirements regarding the following:

• Carbon dioxide stream measurement requirements
• Equipment certification

• Guidance on equipment selection

• Metering uncertainty

• Redundancy

• Configuration

• Calibration and verification

• Standards

• Metering data transfer
• Data requirements

• Data frequency

• Equipment requirements

• Maintenance

• Operations
• Commissioning

• Maintenance

• Verification

• Calibration

• Witnessing and audit

• Procedure in the case of non-compliant deliveries

Liverpool Bay T&S Measurement Requirements

23 Liverpool Bay CCS Limited



Key provisions include requirements regarding the following:

• Carbon dioxide monitoring plan
• Minimum monitoring requirement

• Testing frequencies

• Non-compliance definition

• Actions following non-compliance

• Data reporting

• Offline monitored component sampling philosophy

• Relevant standards or accreditations

• Early warning systems

• Response to non-compliant carbon dioxide

• Communication and response timeframes when non-compliant carbon dioxide is detected

• Process for user connection following isolation

• Process and requirements for derogations

• Periodic review of monitoring requirements

Liverpool Bay T&S CO2 Monitoring Requirements

24 Liverpool Bay CCS Limited



• Finalising the measurement and monitoring requirements were very challenging processes for LBCCS and the cluster

• Long, heavily-arbitrated negotiations between T&Sco, Users and DESNZ were required to resolve

• A key misalignment between T&SCo and Users was whether specification thresholds were “hard” or average limits

• T&Sco intention is that limits are “hard”, not to be exceeded limits; Users sought more flexibility

• Business models place T&Sco and User in a win/lose situation – direct conflict between the T&S and User business models

• Under its Licence T&SCo is incentivised to maintain Availability and minimise outages

• User are incentivised to deliver captured carbon dioxide to the T&Sco and penalised for delivering non-compliant carbon dioxide

• Local Requirements definition in the Code is not uniformly understood – drafting is very broad and open to interpretation

• The CCS Network Code, as drafted, therefore creates a cross-chain risk, borne by T&Sco and the User, depending on the outcome of negotiations

• The Code and Economic Licence, as drafted, do not allow more flexible commercial solutions which could create win-win outcomes

• Conversations with Users on requirements should set clear expectations on requirements from project inception

• The correct sequencing is critical: alignment on User requirements should occur before design decisions are made and contracts agreed

• There is not a common understanding of best available technology for carbon dioxide monitoring

• The industry is immature: science and technology will evolve as experience is gained. The industry, and the business models in which they operate, must be sufficiently 
flexible to accommodate new learnings that lead to improved safeguards for system integrity

Reflections on Setting Requirements

25 Liverpool Bay CCS Limited



CO2 Quality Monitoring, Metering, & 
Measuring – Heidelberg Materials



Break



Disclaimer

• This forum is conducted subject to the Competition Act 1998 and all other applicable competition and antitrust laws. Participation is conditional upon strict 
compliance with these laws.

• The purpose of this forum is to discuss lawful, general, and non-confidential matters of shared interest and concerned, including market trends, best practices and 
relevant regulations. It is not a venue to coordinate market conduct or exchange competitively sensitive information.

• An agenda of the topics that will be covered in the forum has been circulated in advance to the attendees.
• By participating, each attendee agrees that they will not disclose to, request from, or discuss with any competitor any competitively sensitive information relating 

to their specific activities.
• Competitively sensitive information includes, without limitation, current or future prices or price elements, pricing strategies, discounts, bids or intentions to bid, 

margins, costs, capacity, output, production plans, procurement terms, suppliers on preferential terms, allocations of customers or territories, market entry or exit 
plans, commercial strategies, or any information that could reduce strategic uncertainty between competitors. No discussion, agreement, understanding, or 
signalling (either formal or informal) about coordinating conduct in the marketplace is permitted.

• Attendees must not use this forum to hold informal or ad-hoc discussion to share or exchange any commercially sensitive information or engage in any 
conversation that could be perceived as restricting, preventing, or distorting competition. This includes, but is not limited to, discussions about pricing, costs, 
market allocation, customer lists, future business strategies, or any other matters that may contravene competition law.

• If at any point a discussion appears to risk a contravention of competition law, participants must object immediately, and the discussion will be ended or moved 
on.

• The organiser and moderators reserve the right to interrupt, refocus, or terminate any discussion that raises competition law concerns and may exclude 
participants who fail to comply.

• Nothing in this forum should be construed as legal advice. Attendees are responsible for seeking their own legal advice regarding their participation. By remaining 
in the session, you acknowledge and accept this notice and agree to comply with all applicable competition and antitrust laws and with any directions given by the 
organiser or moderators to ensure compliance.



Dispatchable Operations and 
Opportunities for Optimising Network 
Capacity Utilisation

NEP
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NEP Design & Capacity Overview

NZT 
Power

H2T

Future

BOC

Future Future Future

PCC

3.60 MTPA22” 3.80 MTPA22” 20” 20”

HP1 HP2 HP3

Future Future Future

2MTPA per compressor, n+1 
operation

28”

10 MTPA

Manifold 1 Manifold 2

Humber tie-in

28”
17MTPA

Future Stores

Well

Well

Well Well Well

Endurance

Onshore Offshore
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NEP Obligated Network Capacity (ONC)

ValueComponent of ONC

4.21 MTPAiMaximum Instantaneous Flow Rate

4.00 MtMaximum Annual Cumulative Flow

0.2 MTPAiMinimum Instantaneous Flow Rate

100 MtOverall Store Capacity

The ONC is the network capacity that 
must be made available to Users on 
aggregate. It has expressed in terms of:
• Maximum instantaneous flow
• Maximum annual cumulative flow
• Minimum instantaneous flow
• Overall store capacity
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Maximum Annual Cumulative Flow – Endurance Permit

so maximum injection with 5 wells: 7.5 Mtpa 

Maximum quantity stored: 100 Mt

Maximum reservoir pressure: 226 bar

Maximum bottomhole well pressure: 259 bar

Maximum quantity stored per year: 4 Mt

Development must balance rate, total storage 
volume and pressure to demonstrate “no 
significant risk of leakage”

Storage permit based on the subsurface model 
that gives 90% chance of delivering outcome

Maximum injection rate per well: 1.5 Mtpa 
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Maximum Annual Cumulative Flow

Maximum reservoir pressure

Normal operating limit

Facility life

+2 Mt per year

+1 Mt per year
Ref Mt per year

Pressure

Store Life

For the same subsurface 
outcome in a saline aquifer:

If annual storage rate increases: 
• Pressure increases faster to 

pressure limit
• Life of field shortens when 

pressure forces shut in 
resulting in decrease in volume 
stored

NB: Also needs to consider well injectivity and pressures
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Maximum Annual Cumulative Flow

For different subsurface outcome 
in a saline aquifer:

If subsurface connectivity is 
better than forecast: 
• Pressure increases more 

slowly to pressure limit
• Total storage and injection 

rates can be increased (with 
storage permit update)

NB: Also needs to consider well injectivity and pressures

Maximum reservoir pressure

Normal operating limit

Facility life

Better subsurface 
connectivity

Reference case

Pressure

Store Life

Observed pressure 
difference during store 
injection
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Maximum Instantaneous Flow Rate

2.55

1.35

0.31

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

Planned 
Initial User 
Registered 
Capacities

Registered Capacity set to 
maximum peak 
instantaneous flow rate

ONC - 4.21 
MTPAi is the 
aggregate of 
registered 
capacities

Average instantaneous 
flow rate

Max ramp up/down rates 
also key data points
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Capacity Utilisation
Rate 
(Mt per 
annum)

Store Life

Maximum injection rate with 5 wells: 7.5 Mtpa 

Maximum quantity stored per year: 4 Mt

Aggregate Registered Capacity: 4.21 Mtpa 

Average forecast volume per year: 2.2-2.5 Mt 

Store permit Users

Max flow with 3oo3 compressors: 6MTPAi 
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Minimum Instantaneous Flow Rate
Driven by lowest rate users’ minimum instantaneous rate

• CO2 has a drying effect that leaves salt (halite) behind when it is in contact with the high salinity formation 
water

• The rate (and associated velocity) controls how the salt is distributed near wellbore

• Halite precipitation is reduced with continuous injection at high rate as the brine is pushed away from 
the wellbore

Schematic illustration of different physical mechanisms contributing to the process of salt precipitation
(Please note that the length scale has been for the sake of clarity exaggerate in these drawings)
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Enhanced Response Service

Users must submit Daily Nominations by 
13:00 the day before

T&SCo confirms by 15:00 the day before

Users can remonimate up to 3 hours 
before delivery period

Users can remonimate up to 30 mins 
before delivery period

T&SCo confirms within 30 mins T&SCo confirms within 15 mins

Any change after renomination close time 
is a Flow Tolerance Request

Standard Response Enhanced Response Service

May be requested by users no 
earlier than 24 hours before 
nomination close time and up to 3 
hours before delivery period.
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Dispatchable Network Operation

Standard Response Service Enhanced Response Service

Spare compressor(s) will be 
maintained in “warm” mode:
• Compressor not energized

• Auxiliary systems in 
operation

Spare compressor(s) will be 
maintained in “hot” standby 

mode:
• Compressor will be 
energized and pipework 

pressurized.
• All systems operational (e.g. 

lube oil, seal gas etc.)

>3 hours 
notice

>30 mins 
notice
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Dispatchable Network Operation

No network flow

• Compressors maintained at requested readiness 
level

CO2 Flow Commences

• Compressor start-up
• Injection into wells commences

CO2 Flow Ceases

• Compressor shutdown and placed on standby
• Subsea injection valves close to maintain pressure.

Increased 
compressor 
starts/stops

Increased well 
cycling

• Increased 
maintenance

• Increased fatigue 
loading

• Increased requirement 
for water washes

NEP is designed to operate in a dispatchable mode, though it introduces additional considerations.
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Why Optimise Network Capacity?

1. Increased store capacity utilization, thereby greater 
climate impact.

2. Connect additional users to network
3. Reducing user tariff per tonne
4. Earlier realization of Endurance store upside potential
5. Lower opex per tonne
6. Mitigate challenges of intermittent operation
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Potential Opportunities for Optimising Network Capacity
ConsiderationsApproachCategory

• Intermittent network operation
• Potentially significant code changes
• Potential for discounted tariff rates.

User comes online once dispatchable user 
comes offline – no-overbooking.

No/limited overbooking - Bring 
new users on to backfill 
dispatchable users going offline

• Potentially significant code changes
• Potential for discounted tariff rates.

Short-term overbooking to manage switch-
over smoothly

• Potentially minimal code changes
• Overbooking may increase risk of 

user curtailment
• Additional costs of 3rd compressor 

and potential impact on operational 
availability if operating spare is 
utilised.

Operate additional (3rd) compressor to 
increase total network instantaneous 
capacity.

Overbooking - Increase 
maximum instantaneous flowrate 
part of ONC to permit higher total 
aggregate user registered 
capacity

List is indicative, may not be exhaustive and is intended to generate discussion.
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Capacity Optimisation Discussion Points

• What constraints do you see on capacity utilisation?
• What are the benefits/risks of overbooking network 

capacity?
• What kind of projects may be able to provide ‘flexibility 

services for networks’?
• How could such dynamic capacity management be 

managed under the code?



Central Data Service



Reflections & Synthesis
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Learning for next time

• What went well or could be improved?
• What kind of topics do you want to see covered in future forums?
• How would you like to see future forums run?



Closing Remarks


