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1. [bookmark: _Toc368573027][bookmark: _Toc497746091]PURPOSE
The purpose of this Procurement is to source a Potential Provider that will provide the National Infrastructure Commission (NIC) (henceforth the Authority) with modelled pathways to achieve decarbonisation of the power sector. This will be with a particular focus on total system costs of renewables relative to other generation technologies.
[bookmark: _Toc497746092]BACKGROUND TO THE CONTRACTING AUTHORITY
[bookmark: _Toc297554773][bookmark: _Toc296415805][bookmark: _Toc296415793]The Authority provides the government with impartial, expert advice on major long-term infrastructure challenges. It has been operating in interim form since October 2015 and was established as a permanent Executive Agency of HM Treasury on 24 January 2017.
The Authority’s relationship with the government is set out in a published Charter. This explains that it must carry out its work in accordance with a remit (and terms of reference for specific studies) set by the government. In all other respects it has complete discretion to determine independently its work programme, methodologies and recommendations, as well as the content of its reports and public statements. A manually agreed Framework Document provides further details of the Authority’s working relationship with the government.
The government has outlined the high-level objectives of the Authority as follows:
Support sustainable economic growth across all regions of the UK;
Improve competitiveness; 
Improve quality of life.
Each Parliament, the Authority will deliver a study on the UK’s long-term strategic infrastructure needs and produce recommendations to address those needs across the economic infrastructure sectors including transport, energy, water and wastewater, digital communications, solid waste, flood risk management as well as considering their interdependencies and their interaction with the built environment.
This study is the National Infrastructure Assessment (NIA). The delivery of the NIA will be overseen by the Authority’s Commissioners, who can commission research and call for evidence from public sector bodies and private sector and other third party experts.
The NIA will consist of two stages: an interim report “Congestion, Capacity, Carbon: Priorities for National Infrastructure”, identifying the vision and long-term infrastructure needs, published on 13 October 2017; and the National Infrastructure Assessment, a roadmap of recommendations including both policy and infrastructure solutions to be published in mid-2018.
The Authority has undertaken a NIA consultation in order to develop the best process and methodology of the assessment. The consultation has now closed. The NIC is finalising work on “Congestion, Capacity, Carbon: Priorities for National Infrastructure” and intends to consult on the priorities outlined in the document for a period of 3 months.
To understand the broader context for this requirement and to inform their response Potential Providers should read:
The NIC’s consultation on the NIA and HM Treasury’s response to its consultation on NIA;
The NIC’s Smart Power report; 
The NIC’s interim publication, Congestion, Capacity, Carbon: priorities for national infrastructure, and accompanying Modelling Annex.
[bookmark: _Toc368573029][bookmark: _Toc497746093]Background to requirement/OVERVIEW of requirement
[bookmark: _Toc297554774]The Authority must have accurate and independent information on future electricity capacity requirements and costs of supplying electricity under different assumptions to inform its assessment of future energy sector needs in the NIA.
The Authority would like to understand the cost trade-off between renewables and other technologies (namely nuclear power and carbon capture and storage) as the proportion of renewables on the system increases. The Authority would also like to understand how these costs change under different levels of demand. This work is necessary for the Authority’s ability to make objective and evidence-based policy recommendations on the best options for achieving a cost-effective transition to a low-carbon future.
The Authority has already undertaken whole-systems energy modelling with the support of the Department for Business, Energy and Industrial Strategy (BEIS) and the Infrastructure Transitions Research Consortium (ITRC) which has generated future energy and electricity demand outputs, under a range of scenarios. The Potential Provider should build upon this work, which is outlined in the aforementioned Modelling Annex to the “Congestion, Capacity, Carbon: Priorities for National Infrastructure” report.
The Authority is seeking to identify the total power system costs (including system balancing costs) as the proportion of renewables on the system increases, under a set of assumptions around electricity supply and demand, developed by the Authority.
As part of this work, the Authority is interested in finding:
The marginal costs of the whole system as the proportion of renewables increases and tends towards 100%, to identify whether there is a point at which renewables become marginally more expensive than other generation technologies (namely nuclear power and fossil fuels coupled with CCAS);
The difference in the outcome of the above under different demand scenarios.
[bookmark: _Toc497746094][bookmark: _Toc368573030]definitions 
	Expression or Acronym
	Definition

	EVs
	Electric vehicles

	ITRC
	Infrastructure Transitions Research Consortium

	BEIS
	Department for Business, Energy and Industrial Strategy

	NIA
	National Infrastructure Assessment

	NIC
	National Infrastructure Commission.

	Power system flexibility
	Being flexible with how and when electricity is consumed and produced. This encompasses the use of demand-side response, energy storage and interconnectors.

	Demand side response (DSR)
	Includes the range of activities that can be undertaken to reduce or shift demand for electricity during peak periods, including adjusting the consumption of electrical appliances, vehicles or other facilities or deploying off-grid sources of power.

	Energy storage
	The process of capturing energy produced at one time for use at a later time.

	Interconnectors 
	Physical links which allow the transfer of electricity across borders

	Greener gas
	Term used to refer to hydrogen and biogas, a gaseous fuel, especially methane, produced by the fermentation of organic matter, or through thermal processing of waste matter. 

	Nuclear
	A technology that uses nuclear reaction to generate electricity and heat.

	Carbon Capture and Storage (CCAS)
	A technology that can capture carbon dioxide emissions produced from the use of fossil fuels, preventing the carbon dioxide from entering the atmosphere, and store it to prevent release.

	Renewables
	Zero-emission technologies that generate energy from renewable resources, namely wind (onshore and offshore), solar, tidal, energy from waste and biomass.

	Whole power system costs
	The total costs required to ensure provision of electricity to consumers, includes:
· Generation costs – including system integration and balancing costs
· Transmission costs
· Distribution costs

	Marginal system costs
	The economic marginal costs of the power system - i.e. the first difference of whole power system costs.

	System integration costs
	The additional costs imposed by a particular generation technology when it is connected to the system. Renewables tend to impose higher integration costs due to their intermittency.

	Policy packages
	Combinations of demand-side and supply-side policies developed by the Authority.

	Vehicle to grid technology
	Ability to transfer electricity back to the grid from electric vehicle batteries.


[bookmark: _Toc497746095]scope of requirement 
The Authority is seeking to identify, through modelling, the whole power system costs (including system integration costs) as the proportion of renewables on the system increases, under different combinations of electricity demand and supply-side scenarios. The modelling should look out to 2050. The demand and supply scenarios to be considered have been developed by the Authority, and are described in further detail below.
Electricity demand
The Authority’s existing electricity demand modelling outputs are the starting point for this work. The Authority has developed exogenous scenarios under a “no policy baseline” which are driven by:
Economic growth;
Population growth;
Technological change.
The Authority would like to consider the impact of demand-side policies on the exogenous electricity demand scenarios. These policies are:
Future of heat;
Electric vehicles (EVs).
The Authority has already procured analysis on decarbonisation pathways for the heat sector, which will provide outputs on the impact of the first demand-side policy – future of heat. The future of heat procurement is looking at the electrification of heat and/or the use of greener gas combined with CCAS for heat supply, and is due to deliver results in December 2017. The outputs of this work should be utilised by the Potential Provider, where they affect:
Electricity demand (in the case of electrification of heat); and/or
Technology costs (in the case of greener gas coupled with CCAS, which may affect the costs of utilising CCAS for electricity generation).
The second demand-side policy relates to the take-up of EVs. The Authority will establish a pathway for EV take-up out to 2050 and would like the Potential Provider to model the impact of this pathway on average electricity demand and peak electricity demand. The Authority would also like the Potential Provider to incorporate a smart charging profile for EVs which will be agreed between the Authority and the Potential Provider in conjunction.
The demand-side policies above are combined to generate three demand-side “policy packages”:
Heat electrification; EV take-up.
Heat greener gas; EV take-up.
Mix of heat electrification and greener gas; EV take-up. 
Assumptions on EV take-up are consistent throughout all three policy packages, with differences driven by the approach to decarbonising heat. The Authority would like supply-side requirements to be modelled for these three demand-side policy packages under two exogenous scenarios. The Authority would therefore expect the Potential Provider to model supply-side requirements driven by six demand scenarios.
Electricity supply
The Authority would like the Potential Provider to model the capacity requirements and power system costs, for each of the six demand scenarios mentioned, under three supply-side technology availability scenarios:
“Anything goes”: the fuel/generation mix can be made up of renewables, nuclear power and/or CCAS plus fossil fuels;
“No Nuclear”: the fuel/generation mix can be made up of renewables and CCAS plus fossil fuels;
“No CCAS”: the fuel/generation mix can be made up of renewables and nuclear power.
In addition, the Authority would like the Potential Provider to:
Incorporate a high degree of system flexibility into the modelling – i.e. storage, flexibility of generation, use of interconnectors, increased system efficiency and demand-side response. There is scope to determine how this policy will be modelled – this will depend on the modelling capability of the Potential Provider and the approach and assumptions will be agreed between the Authority and the Potential Provider in conjunction. The assumptions made should reflect the Authority’s recommendations from the Smart Power report.
Link the costs of electricity generation technologies and battery storage to the Authority’s exogenous scenarios – in practise this means utilising two sets of costs, one for the central technology scenario and one for the high technology scenario. The Commission has two sets of capital costs which were used in the first phase of modelling, linked to the central and high technology variants. The Potential Provider can either use these capital costs or recommend different costs. The Authority will decide which costs to use.
For each of the six demand scenarios and three technology availability scenarios that are described above, the Authority is seeking to identify the whole system costs, as the proportion of renewables on the system increases gradually and tends towards 100%. The whole system costs must reflect the costs of integrating renewables onto the system. The Potential Provider should be able to model an optimal fuel/generation mix given the scenarios under constraints (such as carbon constraints, security of supply, capacity margins) for a proportion of renewables. The proportion of renewables will gradually increase by a fixed increment. Both the starting proportion and the fixed increment will be agreed between the Potential Provider and the Authority.
Sensitivity tests
The Authority would like the Potential Provider to produce two sensitivity tests on at least one of the supply-demand scenarios:
Lower degree of system flexibility – the Authority would like to explore the impact of lower flexibility on the modelling outputs of at least one scenario. The assumptions which represent a less flexible system will be agreed between the Authority and the Potential Provider in conjunction.
EV charging profile – the Authority would like to explore the impact on average and peak electricity demand of assuming a different charging profile for electric vehicles, including assumptions around use of smart charging technologies, consumer engagement and possibly use of vehicle to grid technology. It would also like to assess the impact of the different average/peak electricity demand on the other key modelling outputs.
All assumptions made must be clearly stated and agreed upon by the Authority.
[bookmark: _Toc368573031][bookmark: _Toc497746096]The requirement
The key outputs from this project are whole system costs as the proportion of renewables on the system increases for each of the Authority’s demand and supply-side scenarios and policy packages, as described in the section above.
The Potential Provider should also provide outputs for:
Marginal whole system costs (first difference of whole system costs);
Marginal costs for different generation technologies (renewables, nuclear and fossil fuels coupled with CCAS);
Average electricity demand;
Peak electricity demand;
Electricity generation capacity;
Electricity generation/fuel mix.
These products must be delivered by no later than 5th March 2018 to ensure that the findings of the report can be used to inform the NIA. Delivery will be staggered, with initial high level output being supplied to the Authority by 15th February 2018 with 5th March 2018 an absolute deadline for all products. The Potential Provider must therefore ensure that, following feedback and comments by the Authority of the first draft on 22nd December 2017, interim findings can be provided by 30th January 2018.
At the start of the project the Authority expects to hold an inception/scoping meeting with the Potential Provider. Following this meeting a short inception report should be provided by the Potential Provider which clarifies the approach to be taken, along with a plan setting out key milestones and dates for deliverables, risks and how these will be managed, etc. The Authority and the Potential Provider should agree on this inception report before proceeding to carry out the analysis. The Authority then expects to hold a longer meeting with the Potential Provider to agree further details of the modelling approach and key assumptions. The Potential Provider should produce a log of all assumptions made following this meeting. The Authority expects to work closely with the Potential Provider, including through weekly meetings or phone calls.
The Potential Provider will present the report to technical and non-technical members of the Authority in a clear and concise fashion. The purpose would be to set out the key findings from the report, and the key assumptions, results and caveats in a clear and concise fashion, to ensure these are fully understood by Commissioner.
The Potential Provider must submit a final report detailing analysis, findings and comments in clear and concise fashion – this should reflect any inputs/requests made by the Authority during the production phase. This should include:
The modelling approach, key findings and interpretation of results;
A summary of the model(s) used by the Potential Provider and its/their high-level structure, including a model schematic;
A summary of key modelling assumptions and their references;
All relevant findings in spreadsheet format.
The Authority intends to publish the final report and associated documents, as well as the relevant findings in spreadsheet format.
[bookmark: _Toc368573032][bookmark: _Toc497746097]key milestones
The Potential Provider should note the following project milestones that the Authority will measure the quality of delivery against:
	Milestone
	Description
	Timeframe

	1
	Project inception meeting with the Authority to agree deliverables and timelines
	Within week 1 of Contract Award 

	2
	Inception report submitted to the Authority outlining the methodology, set milestones, deliverables, risks and mitigation.
	Within week 2 of Contract Award

	3
	Follow-up to the inception report meeting to agree detailed assumptions and approach. A book of assumptions agreed at this meeting should be submitted to the Authority for sign off.
	Within week 3 of the Contract.

	4
	Update meetings/phone calls/email correspondence to discuss assumptions, findings and progress
	Weekly 

	5
	First draft of interim findings to be shared with the Authority
	22nd December 2017

	6
	Attend roundtable with the Authority and stakeholders to discuss interim findings
	Within week commencing 15th January 2018

	7
	Second draft of interim findings to be shared with the Authority, following comments and feedback by the Authority.
	30th January 2018

	8
	Draft report to be submitted to the Authority
	15th February 2018

	9
	Final report and modelling spreadsheets to be shared with the Authority 
	5th March 2018


[bookmark: _Toc302637211]
The above timetable assumes the Contract will be awarded during the w/c 13th November. As such, Milestone 1 is subject to change and is dependent upon key gateway points being met in terms of receiving information from the customer and obtaining all required approvals.
[bookmark: _Toc497746098][bookmark: _Toc368573033]Authority’s responsibilities
The Authority will share pertinent information received through relevant stakeholders and introduce the Potential Provider to relevant stakeholders, which can offer valuable advice on the requirement.
[bookmark: _Toc497746099]reporting
As set out in Section 7 (Key Milestones).  Additionally, the Potential Provider will be expected to update the Authority on project progress on at least a weekly basis via a meeting or phone call, including to flag any issues or early findings.
[bookmark: _Toc368573034][bookmark: _Toc497746100]volumes
This is a substantial piece of work – the expectation is that the key outputs and related materials will be both extensive and of a publishable standard.
[bookmark: _Toc368573035][bookmark: _Toc497746101]continuous improvement
The Potential Provider will be expected to give due consideration to the way in which the required Services are to be delivered throughout the Contract duration and can be continually improved.
Changes to the way in which the Services are to be delivered must be brought to the Authority’s attention and agreed prior to any changes being implemented.
The Potential Provider must present new ways of working to the Authority during the weekly update meetings/phone calls.
Changes to the way in which the Services are to be delivered must be brought to the Authority’s attention and agreed prior to any changes being implemented. 
[bookmark: _Toc497746102]Sustainability
There are no sustainability considerations applicable to this requirement. 
[bookmark: _Toc368573036][bookmark: _Toc497746103]quality
There are no specific quality requirements however all reports and presentations should be of a high standard.  
[bookmark: _Toc368573037][bookmark: _Toc497746104]PRICE
Prices are to be submitted via the e-Sourcing Suite Appendix E excluding VAT. The total capped price is to include expenses and any other additional costs.
Any bids over the £100,000 (excluding VAT) budget will not be considered by the Authority.
It is the Authority’s intention to adopt the following payment schedule:  
15% of the total contract price for successful delivery up to and including milestone 3;
15% of the total contract price for successful delivery up to and including milestone 5;
15% of the total contract price for successful delivery up to and including milestone 7;
15% of the total contract price for successful delivery of milestone 8;
40% of the total contract price for successful delivery of milestone 9.
[bookmark: _Toc368573038][bookmark: _Toc497746105]STAFF AND CUSTOMER SERVICE
The Authority requires the Potential Provider to provide a sufficient level of resource throughout the duration of the Contract to consistently deliver a quality service to all Parties.
Potential Provider’s staff assigned to the Contract shall have the relevant qualifications and experience to deliver the Contract. The Authority does not prescribe any single set of minimum requirements in terms of skills or qualifications, but the Potential Provider must demonstrate as part of its bid that its delivery team contains staff with sufficient expertise and skills.
The Potential Provider shall ensure that staff understand the Authority’s vision and objectives and will provide excellent customer service to the Authority throughout the duration of the Contract.
[bookmark: _Toc368573039][bookmark: _Toc497746106][bookmark: _GoBack]service levels and performance
Where there are any milestones in brackets, these are relating back to Section 7 of this document. 
The Authority will measure the quality of the Potential Provider’s delivery by:
	
KPI/SLA
	Service Area
	KPI/SLA description
	Target
	Critical Service Failure and Service Credits
	Milestone payment %

	1
	Agreed approach 
	An inception report to be provided, and agreed by the Authority, clarifying the approach to be taken, along with a plan setting out key milestones and dates for deliverables, risks and how these will be managed.  
	Within week 2 of contract award 

	N/A
	N/A

	2
(Milestone 3)
	Book of assumptions
	A note setting out the key assumptions agreed between the Authority and the Potential Provider.
	Within week 3 of contract award
	NA
	N/A

	3 
(Milestone 5)
	Key outputs delivered in draft
	A first draft of the skeleton structure;

Interim outputs for each combination of scenarios and policy packages as the proportion of renewables on the system increases, including:

· Whole system costs 
· Marginal whole system costs 
· Marginal costs for different generation technologies (renewables, nuclear and fossil fuels coupled with CCAS)
· Average electricity demand
· Peak electricity demand
· Electricity generation capacity
· Electricity generation mix
	22nd December 2017
	One off 10% reimbursement cost for missing milestone 5
	15%

	4
 (Milestone 7)
	Key outputs delivered in draft
	A second draft of the skeleton structure covering:
· The Authority’s comments on the first draft;
· Second draft of interim outputs, as set out above.
	30th January 2018
	One off 10% reimbursement cost for missing milestone 6
	15% 

	5
(Milestone 8)
	Key outputs in final, publishable form 
	A final draft report that presents:
· The Authority’s comments on the second draft and throughout the process
· The modelling approach, key outputs, as set out above, and interpretation of results
· A summary of the model(s) used by the Potential Provider and their high-level structure, including a model schematic
· A summary of key modelling assumptions and their references
	15th February 2018
	One off 10% reimbursement cost for missing milestone 7
	15%

	6
 (Milestone 9)
	Key outputs in final, publishable form
	A final publishable report that presents:
· The Authority’s comments on the final draft report and throughout the process
· The modelling approach, key outputs, as set out above, and interpretation of results
· A summary of the model(s) used by the Potential Provider and their high-level structure, including a model schematic
· A summary of key modelling assumptions and their references
· Excel spreadsheets with the modelling outputs used in the report
	5th March 2018
	One off 10% reimbursement cost for missing milestone 8

	40% 



The above timetable assumes the Contract will be awarded on the w/c 13th November. As such KPI/SLA 1 is subject to change and is dependent upon key gateway points being met in terms of receiving information from the customer and obtaining all required approvals.
As an example to the above table, if the Potential Provider missed KPI 3, they would incur a reimbursement cost of 10% against the Milestone Payment. As the Potential Provider would have been paid 15% of the total contract value for meeting this KPI, they would now reimburse the contracting authority by 10%. This means if the payment was for £15,000, the customer would receive £1,500 if the KPI was missed.
[bookmark: _Toc368573040][bookmark: _Toc497746107]Security requirements
Due care must be taken by the Potential Provider to protect the confidentiality of all analysis and outputs (including in development and draft phases) relating to this requirement, to avoid pre-empting the Authority’s placement of the final report in the public domain.
[bookmark: _Toc368573041][bookmark: _Toc497746108]intellectual property rights (ipr)
Please note this is a special term within the Appendix C – Terms and Conditions document: 
All analysis (including any calculations, main assumptions and model descriptions) used to generate the outputs should be provided to the Authority for future use. This analysis, and the interim and final reports, will be the property of the Authority.  The successful provider must not disclose the report (either in part or in full) to any third parties prior to publication by the Authority, unless the Authority gives express consent to do so.
[bookmark: _Toc497746109][bookmark: _Toc368573042]payment
Payment can only be made following satisfactory and timely delivery of pre-agreed certified products and deliverables. Payment will be made in arrears, subject to invoice(s) being submitted for work carried out.
Before payment can be considered, invoice(s) must include a detailed elemental breakdown of work completed and the associated costs.
[bookmark: _Toc497746110]additional information 
The Potential Provider should demonstrate that they are open to working collaboratively with other suppliers, contracted by the Authority in order to deliver related pieces of analysis.
[bookmark: _Toc368573043][bookmark: _Toc497746111]Location 
The location of the Services will be carried out at the offices of the Potential Provider. However, frequent meetings will need to take place with the Authority at the Potential Provider’s offices, or at the Authority’s offices in the Eastcheap Court 11 Philpot Lane, London EC3M 8UD and meeting spaces at 1 Horse Guard Road, London SW1A 2HQ.
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