
Scottish Cluster update – UKCCSRC Web Series

Mike Smith and Charlotte Hartley



Decarbonisation & Scotland

The obvious location for industrial decarbonisation

Scotland’s Net Zero Target - 2045

Total Scotland Emissions 41 Mt CO2e p.a. (2019)

2030 Targets* - 75% emissions reductions

- 5GW of Hydrogen production

- CCUS scale-up towards 10 Mt 

CO2 p.a. UK ambition

- 1 Mill zero emission homes

Industrial - Employs 300,000 people

Impact* - £26 Bn to the economy p.a.

- Nearly 30% of all emissions

* Scot Gov publication - Securing a green recovery on a path to net zero: climate change plan 2018–2032 – update (Dec 2020)



Scotland’s Net Zero Strengths

Scotland’s natural strengths:

 Re-use existing 

infrastructure

 Utilise largest CO2 

storage potential

 Leverage renewables 

growth

 Large, Highly skilled 

workforce

 Ongoing decarbonising 

projects



* SEPA data (2019)
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Back the Scottish Cluster
#BacktheScottishCluster

https://www.backthescottishcluster.co.uk/

https://www.backthescottishcluster.co.uk/


Scotland’s Net Zero Roadmap

Net Zero Scotland by 2045

UKRI Project Number 75206

Funding Partners

Project Partners



Scotland’s Net Zero Roadmap (SNZR)

The obvious location for industrial decarbonisation

Cluster Plan - Emission base of ~9 Mt CO2 pa 

(Equals ~80% of Scottish industrial emissions)

3 subclusters (7.3 Mt CO2 pa) along East Coast

Multi-industry: Energy, Chemicals, Paper & Board, 

Cement, Beverage, Waste, Glass 

Deliver practical, investable pathways for industry 

Develop a Net Zero energy system model building 

on natural Scottish strengths

SEPA data (2019)



SNZR – Partners & Roles



Objective: Challenge & validate findings related
to technology adoption – play the role of a
Technology Consultant internally.

• Develop cost-scaling curves to define how
technology deployment costs improve with
scale and learnings.

• Keep a watching brief of new technologies,
adoption, cost considerations and identify
gaps and key challenges.

• Support supply chain partners in developing
a high-level methodology and engineering
scoping of relevant net-zero scenario/s for
the roadmap

SNZR – Technology Deployment



From: Energy Transition Commission – making mission possible

Objective: Development of specific
decarbonisation options to be used as input to
the Energy System Modelling.

• Concept Engineering to support these
options. High level costings, phasings and
execution plans.

• Development of a solution costing tool
investigating cost of carbon abatement
options at sites.

• Integration of existing projects into concept
modelling where appropriate.

SNZR – Option Definition



Industrial site module

Industrial process options
- New processes

- CCU/CCS

- Alternate feeds/fuel 

switching

- Demand changes

- Efficiency

On-site energy asset 

options
- CHP

- Energy from Waste

- Renewable energy sources

- Blue H2 production

- Green H2 production

Regional module

Non-industrial energy 

demands at regional (e.g. LA) 

level

- Electricity and H2 for heating

- Road/rail transportation

Infrastructure module

- Electricity network 

reinforcement

- Hydrogen network development

- Gas network repurposing

- CO2 transport via pipeline

- Other CO2 transportInfrastructure inside the 

fence

Cluster boundary

Resources 

from 

national 

energy 

system
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SNZR – Net Zero Energy System



Scenario Fuel Switching Efficiency
Process 

emissions
H2 production CO2 transport

Non-industry: 

heat

Non-industry: 

transport

Infrastructure Led
Hydrogen as 

available
Moderate CCUS as available

Blue, regional, 

early
Feeders, early

Electricity, 

Hydrogen, DHN

Electric cars, H2

trucks

Soft Start Biomass, electricityHigh CCUS Later
Blue, localised, 

early
Feeder 10, later

Electricity, 

Hydrogen, DHN
Electric

Regional H2

network
Hydrogen Low CCUS Later

Blue, localised

early
Feeder 10, early

Electricity, 

Hydrogen, DHN

Electric cars, H2

trucks

National H2 Hydrogen High CCUS Early
Blue, national, 

early
Feeder 10, early Hydrogen H2

Renewables push

Biomass, 

Electricity, 

Hydrogen

Low CCUS Early
Green, national, 

early
Feeder 10, later

Hydrogen, 

Electricity, 

Biomass

Electric

CO2 shipping Baseline Moderate CCUS Early Blue, local, early
Shipping, No 

Feeder 10

Electricity, 

Hydrogen, DHN

Electric cars, H2

trucks

SNZR – Scenarios 



Scotland’s Net Zero Infrastructure



A partnership between:

Acorn NECCUS SSE Thermal National Grid University of 

Strathclyde

LNG9 Petrofac



: Who is developing Acorn?

Co-funded by the  

Connecting Europe Facility 

of the European Union 

PCI Acorn SAPLING, Action 

12.2-0036

Project partners

Government support



This unlocks a very large CO2 transportation & 

storage solution, helping industries and homes 

across Scotland, the UK and Europe to 

decarbonise.

Acorn CCS starts with existing CO2 emissions 

captured from the St Fergus gas terminal. 

: Establishing the anchor infrastructure

Capture
at St Fergus

gas terminal

Transport
through 

Goldeneye 

pipeline

Store
in the Acorn 

CO2 Storage 

Site

Acorn can be capturing, transporting and 

storing CO2 by the mid 2020’s.



: A catalyst for clean growth

H2 production hub

of all natural gas currently 

used in the UK comes 

onshore at St Fergus.

35%

CO2 import facilities

from St Fergus gas terminal, Peterhead Port 

offers huge development opportunities for 

CO2 import. 

8Miles

Decarbonising industry

of Scotland’s large site emissions are 

within 50km of Feeder 10, a natural 

gas pipeline ready for reuse. 

90%

of the UK’s CO2 storage lies within 

50km of the St Fergus pipeline 

corridors - enabling rapid scale up to 

support new low carbon technologies.

World class storage

~30%Domestic and 

International CO2



: Decarbonising our homes, industry and transport 

Low-carbon heating is one of the 

toughest challenges for UK climate 

policy.  (The Committee on Climate Change)

Around 85% of UK households 

currently use natural gas for heat.

Hydrogen offers an exciting way to 

deliver low carbon energy because 

when it is burned it doesn’t produce 

CO2, just water and heat.

Acorn will develop a scalable hydrogen 

production hub that offers significant

benefits to the UK economy



: Phase 1

with a 200 MW 

hydrogen 

production plant 

at St Fergus
2026

Starting in

hydrogen blend 

into the National 

Transmission 

System (NTS)
2%

a year of CO2 emissions 

managed through 

Acorn CCS

to meet demand for 

hydrogen blending, 

industry, transport and 

a dedicated local 100% 

hydrogen networkS
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400,000

tonnes



www.pale-blu.com

Aberdeen Vision

Paving the way for a regional shift from 

Natural Gas to Hydrogen

Starting with a 20% blend of hydrogen 

by volume before transitioning to 100% 

in the Aberdeen gas distribution 

network

A new build pipeline to transport 

hydrogen from St Fergus to Aberdeen

CO2 savings of 1.16MtCO2/y



www.pale-blu.com

North of Scotland Hydrogen 



mike.smith@neccus.co.uk

charlotte.hartley@pale-blu.com 


