
 

 

 

 

Project Specification: 
Assessing the Potential for Hydrogen to Reduce 
Curtailment of Renewable Electricity in Scotland 

1. Introduction 

On behalf of the Scottish Government, ClimateXChange wishes to commission research to 
assess the potential for renewable hydrogen production to reduce renewable electricity 
curtailment in an integrated energy grid. 

2. The need for this research 

In December 2020 the Scottish Government published a Hydrogen Policy Statement. The 
policy statement recognises that converting renewable power into hydrogen can provide 
developers with new routes to market, and may change the investment proposition for new and 
existing renewables generation. Hydrogen can also help address renewable intermittency 
through its production by electrolysis at times of excess electricity supply. The Hydrogen Policy 
Statement makes a commitment to support the strategic growth of hydrogen production, and to 
meet an ambition of at least 5GW of renewable and low-carbon hydrogen production capability 
by 2030 and at least 25GW by 2045.   

An integrated energy system, that includes hydrogen electrolysis, can allow better management 
of the supply and demand of energy, allowing an increasing use of renewable electricity 
generation. The role that hydrogen could play in the development and management of such an 
energy system is already being tested in Scotland by initiatives such as the ReFLEX project in 
the Orkneys. The project is looking at the role of hydrogen in managing a constrained electricity 
distribution network.  

National Grid Electricity System Operator (NGESO), the Great Britain transmission system 
operator, spent over £200m to manage network constraints in 20211. This cost is expected to 
increase to £500m in 2021 and could reach up to £2.5bn by 2030. These payments are 
generally made to wind farm operators to turn down levels of generation due to the network 
being unable to transport the power to where it is needed. 

Given the scale of Scotland’s hydrogen ambitions, it is important that we understand the extent 
to which electrolysis can reduce the need for these payments depending on where it is located 
on the Scottish electricity system. 

The research will focus solely on ‘avoided constraint costs’ as one value stream which could be 
used as part of a business case for electrolysers.  This will support the development of targeted 
policy to drive a pipeline of hydrogen production projects at strategic locations around Scotland. 
These will maximise the role that green hydrogen can play in reducing emissions and enabling 
a just transition that supports sustainable economic growth and jobs. 

                                              
1 ESO Data Portal: Thermal Constraint Costs - Dataset| National Grid Electricity System Operator 
(nationalgrideso.com) 

https://data.nationalgrideso.com/constraint-management/thermal-constraint-costs
https://data.nationalgrideso.com/constraint-management/thermal-constraint-costs
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3. Project scope and aim 

The aim of this research is to explore and evaluate the value that hydrogen electrolysis 
production can deliver in terms of managing transmission network constraints and the resulting 
curtailment of Scottish renewable output. It will investigate how this value depends on the scale 
and location of hydrogen production across Scotland. 

The research will use a model of today’s transmission system and curtailment, along with 
scenarios reflecting likely development of generation capacity and transmission upgrades to 
2035. This could be based on boundary transfer capabilities for the main Scottish Transmission 
Boundaries along with appropriate representation of Scottish demand, generation capacity and 
operating profiles. The work should incorporate planned changes to the transmission system 
over the coming decade and the impact these will have on the Boundary Transfers capabilities. 

There should be at least three scenarios for renewable electricity curtailment representative of 
the possible states of the Scottish electricity transmission system over the next 10 years. For 
example, a 2020 scenario, and scenarios for 2030 and 2035 based on Scottish Government 
ambition – such as that laid out in the Offshore Wind Policy Statement and Climate Change 
Plan Update. It is expected that curtailment reduction will mostly benefit generation from wind, 
but there may also be opportunities for other generation sources such as hydropower. 

For each scenario, analysis will: 

 Calculate the possible level of electricity curtailment without hydrogen electrolysis  

 Identify the potential optimal locations within the Scottish Boundaries2 for hydrogen 
production, and the reduced constraint that would result if electrolysers were introduced 
in these locations 

 Provide an indicative view of the water requirements at each electrolysis site  

 Provide an indicative view of the reduction in curtailment, in terms of MWh 

 Provide an indicative view of likely hydrogen demand locally at each location and/or a 
view on where the hydrogen may need to be transported to for use, including whether 
the hydrogen could potentially be used in any of the five independent gas networks in 
the more remote parts of Scotland, known as the Scottish Independent Undertakings 
(SIUs) 

 Give an estimate of the financial value of the reduced curtailment, based on wholesale 
prices and other relevant information (such as subsidy costs) 

The research should analyse the impact and value of electrolysis located behind-the-meter at 
wind farms compared to equivalent capacity located at strategic network locations. 

The research should consider the trade-offs between investment in hydrogen electrolysis, 
curtailment of renewable generation, and additional investment in transmission network 
capacity. 

4. Audience 

The work is commissioned on behalf of the Scottish Government, and of particular interest to 

the colleagues in the Directorate for Energy and Climate Change.  

The results must be presented in a format and language that can be easily understood by 

readers without an academic background. Written outputs must be well presented and written in 

Plain English. 

                                              
2 3.1 Scottish boundaries | National Grid ESO 

http://www.climatexchange.org.uk/
https://www.nationalgrideso.com/research-publications/etys-2020/3-1-scottish-boundaries
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5. Methodology 

We expect the research to comprise the following activities: 

 Development of at least three scenarios of renewable electricity curtailment in Scotland, 
relating to different stages of transmission network development between now and 2035. 
These will be finalised in collaboration with Scottish Government during the first stage of 
the project. 

 Development of an appropriate model of renewable energy curtailment in Scotland 
related to transmission network constraints. The model should be capable of realistically 
representing today’s transmission system and curtailment along with scenarios reflecting 
likely development of generation capacity and transmission upgrades 

 Use of industry documentation such as the Ten Year Statement and Network Options 
Assessment or Future Energy Scenarios 2021, and direct engagement with NGESO and 
the Transmission Owners (SSE Transmission, SPEN and NGET) to understand the 
planned changes to the transmission system over the coming decade and the impact 
these will have on the Boundary Transfers capabilities 

 Analysis of the financial and water-use implications of using electrolysis to reduce 

curtailment 

 A comparison of behind-the-meter electrolysis against electrolysis at strategic network 

locations 

Tenderers are invited to put forward proposals on how to best meet the research aims within 

the budget available. A full explanation of your chosen approach, including any limitations, 

should be provided. 

6. Outputs 

We expect the research to be presented in a short report. The report must be written in plain 

English, follow the CXC house style, and should comprise: 

a) an executive summary of no more than two pages, detailing the key findings, the aim of the 

project and the value to a policy audience; and 

b) a full report of the project ,of no more than 25 pages (excluding annexes) to include: 

i) Key findings 

ii) Recommendations for further research and supportive actions to facilitate the removal 
of identified barriers 

iii) Annexes detailing the methodologies used, underlying assumptions 

iv) Spreadsheets or other data outputs to enable future use of the outputs 

v) References 

vi) A glossary if needed 

The ownership of the research material including the final report and any data produced as a 

result of the research lies with ClimateXChange on behalf of Scottish Ministers. The research 

may be published on the ClimateXChange website, the date and format of which will be 

determined by the Scottish Government and ClimateXChange. One or more drafts are likely to 

http://www.climatexchange.org.uk/
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be required before a final version is agreed. Collaboration with ClimateXChange and Scottish 

Government to develop the report outline and draft can help to keep revisions to a minimum. 

7. Project governance 

A small steering group will be established to support delivery of the project. It will include 

representatives from Scottish Government, ClimateXChange, and the project team. External 

members will be considered depending on the methodology/approach. 

The lead contact for ClimateXChange will be the CXC Energy and Climate Project Manager, 

Declan Finney, who will liaise with the contractor. Regular update calls will be scheduled 

fortnightly between the principal investigator and the CXC Project Manager to discuss progress 

and address any issues, escalating to steering group for consideration where necessary. 

8. Project timetable 

Milestone Completed by  

Project kick-off meeting, to agree 

 Scope 

 Boundaries 

 Timeframe 

Wednesday 27th Oct 
2021 

Report on progress (Principal investigator and CXC Project 
Manager) 

Fortnightly  

Further steering group meetings To be decided at 
kick-off 

Presentation of findings to stakeholder group w/c 31th Jan 2021 

Submission of draft report  w/c 7th Feb 2022 

Steering group meeting to discuss comments on draft w/c 21th Feb 2022 

Submission of final report w/c 14th Mar 2022 

9. Award criteria 

Price  20% 

Quality  80% 

Quality Criteria Descriptor Weight 

Understanding 
the research 
specification 
and the policy 
environment 

The proposal should include an introduction which demonstrates a clear 
understanding of the research requirements, including: 

 The policy environment and the supporting role of research  

 The cross-sectoral nature of the project  

 The need for this research  

20% 

http://www.climatexchange.org.uk/
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 The research aim, and how the proposal will address this need  

Research 
methodology 

The proposal should demonstrate a high quality and workable research 
methodology that will deliver the outputs in the required timescale, 
including:  

 How the evidence will be identified, reviewed and assessed 

 How the research objectives will be addressed  

 The suitability, robustness and limitations of the methodology 

25% 

Project 
management 
and staff 
resource 

The proposal should:  

 Include a clear project plan, that captures:  

o The key steps required to deliver the desired output within 
scope and to time  

o Reference – where relevant – to mechanisms for compliance 
with regulations (e.g. GDPR) 

 Provide details of individual staff members who will work on this 
project and demonstrate how they will meet the project 
requirements, specifically their experience and expertise in: 

o Research generally 

o Tasks specific to this research  

o Inter-disciplinary team-working  

 Provide a commitment that named staff members will be 
available to work on the contract if the bid is successful 

 Set out the management arrangements for the project  

 Include a timetable for delivery of tasks and project milestones 
covering the duration of the contract 

 Clearly show allocation of staff and staff time against each task 

15% 

Communication 
and report 
writing 

The proposal should describe the approach to writing the report, which 
will be published on the ClimateXChange website. This should include 
how different contributions from the team will be brought together.  

The proposal should outline any planned visualisations and/or added 
value presentations of the material. 

It should detail who will take lead responsibility for report-writing and 
overall report quality. It should provide accessible links to outputs and/or 
publications they have been involved in, detailing their role in the work.  

10% 

Quality 
assurance and 
risk mitigation 

The proposal should provide details of quality assurance procedures to 
demonstrate how the contract will be continuously delivered to a high 
standard. It should specifically address issues of quality control at 
different stages of the project, including evidence gathering, analysis 
and report writing.  

The proposal should provide a risk assessment matrix detailing any 
risks identified in relation to the delivery of this contract, and proposed 
mitigation measures to minimise their probability and impact. 

10% 

http://www.climatexchange.org.uk/
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10. Submitting a proposal 

Please send a brief work plan (no more than six pages excluding CVs) responding to the award 

criteria above and with deadlines, CVs for the proposed delivery team, applicable day rates, 

relevant research experience, examples of previous work and the number of person days’ work 

proposed. 

You should highlight any potential conflicts of interest in your proposal. 

Proposals need to be submitted to lee.callaghan@ed.ac.uk and cc’d to declan.finney@ed.ac.uk 

for evaluation by noon on Friday 8th October. We expect to contact the successful bidder by 

Friday 15th October. 

The costs of proposals for this project are expected to be around £45,000 (including VAT). 

However, ClimateXChange would welcome proposals for less than this amount. We welcome 

consortium bids. 

Depending on the quality of proposals received, CXC may chose not to appoint any contractor. 

CXC Secretariat 

September 2021 
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