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The Department for Business Energy and Industrial Strategy (BEIS) invites bidders to respond to this Invitation to Tender (ITT) in support of the BEIS Heat Network Zoning Pilot Programme. 
BEIS are undertaking two simultaneous procurements in relation to the Programme: 
1) Model Development Consultant(s) to develop model(s) to identify heat network zones
2) Zoning Technical Consultant(s) to work with local stakeholders to improve and refine the identification of heat network zones and undertake more detailed feasibility studies
The key requirements within this tender are summarised below:
	  Key Requirements

	[image: Gears with solid fill]
	Bidders are required to develop a standardised model(s) across an initial development period running to the end of March/April 2022, with the capability to identify potential heat network zones (HNZ)

	[image: Combine Icon #277432 - Free Icons Library]
	Model developers shall compete to develop a model(s) that best meet the requirements prior to the selection of a preferred model that is suitable to be used in the HNZ pilot

	[image: Connections with solid fill]
	The Model Development Consultant(s) will work in collaboration with Zoning Technical Consultants, Local Authorities, BEIS and their Client Support Team and data suppliers.

	[image: England Outline Images, Stock Photos &amp; Vectors | Shutterstock]
	Models shall initially be capable of delivering zoning outputs for circa. 30 cities/towns, but be futureproofed to scale up to a national level if required
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	Models shall be able to geospatially interpret and process data such as heat and cooling demand; heat sources; network routes; techno-economic assumptions; and DNO data.
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	Data will be sourced at both a national and local level, but models shall have the capability to backfill data gaps where required
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	The identification of zones shall be based on a linear heat density analysis (as opposed to heat density) with models capable of some form of heat network routing automation
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	Models shall be capable of identifying where heat networks provide the lowest cost to the consumer and the extent to which they may be commercially investable 
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	Preferred Model developer(s) shall provide training for use by the Zoning Technical Consultants and ongoing support and maintenance for the duration of the pilot

	[image: Topography Map with solid fill]
	Model outputs shall be highly visual to a non-technical audience, utilising easily understood maps and graphical outputs to illustrate potential heat network zones
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	Acronym/Term
	Description

	ASHP
	Air Source Heat Pump

	CAPEX
	Capital Expenditure

	CDDP
	City Decarbonisation Delivery Programme

	Condoc
	Consultation Document

	CoP
	Coefficient of Performance

	kgCO2e
	Kilograms of carbon dioxide equivalent 

	DNO
	Distribution Network Operator

	EfW
	Energy from Waste

	GIS
	Geographical Information System

	GSR
	Government Social Research Code

	HNDU
	Heat Network Delivery Unit (Part of BEIS)

	HNZ
	Heat Network Zoning

	Infill
	Buildings which are not mandated to connected to a HN by the proposed policy, but which may choose to connect to a HN anyway.

	IRR
	Internal Rate of Return

	ITT
	Invitation to Tender

	kW
	Kilowatt 

	kWh
	Kilowatt hour

	kWt
	Kilowatt of thermal energy

	LCoH
	Levelised Cost of Heat

	MDC
	Model Development Consultant

	MVP
	Minimum Viable Product

	NPC
	Net Present Cost

	NPV
	Net Present Value

	OPEX
	Operational Expenditure

	Programme
	The BEIS Heat Network Zoning Pilot Programme

	Reference Heat Network
	Heat network identified by the Model as basis for calculation of lowest cost to consumer and identification of extent of heat zone 

	ZTC
	Zoning Technical Consultant
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1.1. The Department for Business Energy and Industrial Strategy (BEIS) invites bidders to respond to this Invitation to Tender (ITT) in support of the BEIS Heat Network Zoning Pilot Programme (Programme). 
1.2. BEIS are undertaking two simultaneous procurements in relation to the Programme: 
· Model Development Consultant(s) (MDC) to develop model(s) to identify heat network zones
· Zoning Technical Consultant(s) (ZTC) to work with local stakeholders to improve and refine the identification of heat network zones and undertake more detailed feasibility studies
1.3. MDCs are required to develop a standardised model capable of identifying heat network zones across Client-appointed cities and towns in England. Up to four model developers may be appointed to compete in the development of a model(s) that best meet the Clients requirements prior to the subsequent evaluation and selection of a preferred model(s) the Client assesses as suitable for implementation in the HNZ pilot. The evaluation process should result in a preferred model being taken forward into pilot implementation however BEIS may also elect to take more than one model or zero models forward. The relevant MDC(s) will also be required to provide training to ZTCs and ongoing model support and maintenance throughout the Programme.  
1.4. ZTCs are required to: engage with key stakeholders in allocated cities and towns; undertake heat network related data collection and analysis; update preliminary model outputs for the successful pilot implementation model using local data and intelligence; and undertake more detailed heat network assessments and project development work, where required, to help progress identified heat network opportunities within zones.
1.5. This document outlines the MDC Scope of Works only. BEIS welcomes bids from Consortia as well as individual organisations for this tender. Organisations may also bid for the separate ZTC Scope of Works if able to meet the requirements of that procurement activity.
Context
1.6. In 2019 the UK government set a legally binding target to achieve net zero greenhouse gas emissions from across the UK economy by 2050. Meeting our net-zero target will require virtually all heat in buildings to be decarbonised.
1.7. Decarbonising heat is a key part of the Government’s strategy and underpins the Prime Minister’s Ten Point Plan for a Green Industrial Revolution. It will also be a focal point of the forthcoming Heat and Buildings Strategy. It is a challenging undertaking that has no single solution and will require a combination of leading-edge technologies and increased customer options to implement. However, it is certain that heat networks, delivered in the right location, will be vital in a net zero future. They are a proven, cost-effective way of providing reliable, low carbon heat at a fair price to consumers, while supporting local regeneration.
1.8. Historically, approaches to undertaking heat network feasibility studies have been limited to determining the economic viability of a handful of buildings at a time. Scaling up this manual approach would be time intensive and costly. To understand the full potential for heat networks, and to deliver these at the scale and pace required to meet our net zero targets, we need to develop a more cost effective and efficient approach to determine both where, and the extent to which, heat networks should be deployed, in both the short and long-term.
Heat Network Zoning Policy
1.9. In 2020, BEIS committed to both consult on a heat network zoning policy and trial an approach to identifying heat network zones in cities and towns across England. The Government’s Energy White Paper committed to supporting Local Authorities to designate new heat network zones by no later than 2025. Primary legislation will be needed to implement a zoning policy in full, however BEIS is committed to supporting the progression of heat network zoning as far as possible ahead of such a statutory framework.
1.10. Since January 2021 BEIS has developed an evidence base to support the development of a heat network zoning policy. The overall aim of the zoning policy is to enable the growth of heat networks in England through regulation, potential mandating powers, and market support to develop heat networks in zones where they can provide the lowest cost, low carbon heat to the end-consumer. 
1.11. The wider heat network zoning policy objectives include:
Identify the full optimum potential for heat networks across England;
Determine where heat networks offer the lowest cost solution to consumers [and the extent to which zoning can impact on this?];
Remove barriers, thus enabling the delivery of heat networks within designated zones; and
Deliver carbon savings at a scale and pace consistent with our carbon budget and net-zero commitments.
1.12. A public consultation document outlines the potential policy and implementation options. Please refer to the BEIS Heat Network Zoning Consultation (hereafter ‘Condoc’).
Heat Network Zoning Trials and Pilot Programme
1.13. Alongside the development of the Condoc, BEIS has trialled an initial approach to identifying zones as part of the City Decarbonisation Delivery Programme (CDDP). 
1.14. This work, which began in September 2020 and concluded in Summer/Autumn 2021, has identified potential zones in six cities across England (Birmingham, Bristol, Greater Manchester, Leeds, Newcastle and Nottingham). Zoning was based on a data-driven viability assessment, with refinement from key strategic local stakeholders in each city. Although The detailed methodology and outputs of this work are not specifically available to bidders the work has enabled BEIS, in collaboration with the six cities, to identify key principles that should underpin a potential standardised methodology and which have informed this specification. 
1.15. Alongside this work, BEIS have tested some of the principles with the wider industry, reaching consensus that a standardised national methodology be developed to:
enable a standardised approach for setting heat network zones that is robust, transparent and minimises duplication of effort;
provide a consistent foundation for the use of national policy levers to support heat network development within designated zones;
reduce the burden on local actors by virtue of following a standard approach as opposed to designing a new approach each time; and
provide a common architecture which allows for the methodology to be updated as and when new assumptions, parameters, carbon targets or policies are introduced.
1.16. Over the course of this financial year (2021/22), the Programme will therefore be used to provide additional evidence to inform the policy development and refine the methodological approach to identifying heat network zones. 
Heat Network Zoning Pilot Programme Aims 
1.17. The overall aims of the Programme are to:
develop a model which is robust and facilitates a quick and cost-effective approach to heat network zoning which is fit for deployment across England;
identify locations with potential for designation as heat network zones and develop heat network schemes that could be delivered within them;
provide additional evidence on zoning implementation by using the model to test and verify approaches to inform zoning policy development; and 
build awareness and capacity for heat network zoning among local authorities and other stakeholders to enable implementation of the policy once it comes into force.
1.18. The Programme will achieve these aims by:
working with consultants, multiple local authorities and stakeholders to develop and test a zoning model and to apply and refine a zoning methodology;
establishing a collaborative working culture among all Programme participants to share knowledge and experiences of the process;
producing deliverables for each zoning pilot location to provide local authorities, investors and other stakeholders a clear understanding of the potential for heat networks and likely steps required to implement networks within the zone; and
reporting on the experience of using the model and applying the methodology and making recommendations for improvement of the model and processes.
Summary of Services
1.19. The Programme implementation will include t two parallel commissions that will be procured separately.  The two contracts that comprise the Programme correlate respectively to Stages 1a, 1b and 2 as shown in Figure 1. This tender relates specifically to the development of a national methodology suitable for use within Stage 1a below and the provision of training and support for stage 1b. In developing the zoning methodology, the successful MDC(s) will be required to liaise with appointed ZTCs, the Client and potentially pilot cities/towns to inform the model design. Due to the limited nature of the Programme Stage 1a will comprise of circa. 30 cities/towns to be confirmed by BEIS. 
[image: Timeline

Description automatically generated]
[bookmark: _Ref80023845]Figure 1 : Heat Zoning Methodology (from the Condoc)
1.20. Table 1 presents the MDC and ZTC scopes of work broken into work packages, and cross referenced to the Stages described in the Condoc. This schedule is not exhaustive and may be amended by BEIS from time to time at its sole discretion.
	WP ID
	Title
	Stage 
(see Fig. 1)
	Description
	~Number

	Model Development Consultant contract

	MDC1
	Model requirements and development 
	1a
	Model requirements and development of model to identify heat network zones to be evaluated by BEIS for use in the HNZ pilot. The developed model(s) will be applied to three sample cities & towns of varying population size to demonstrate the extent to which it meets model requirements and enable selection of a preferred model to be taken forward to MDC2.
	Up to four models

	Client Breakpoint Review of MDC1 and Feedback followed by Sign off

	MDC2
	Initial application of preferred model
	1a
	Initial application of the preferred model to the circa. 30 pilot cities / towns. Initial definition of red line boundary pf the Town/City. Model parameter sensitivity analysis on 3 cities
	Preferred model selected from MDC1

	MDC3
	Model maintenance, hosting, training and support
	1b
	Ongoing model hosting, support, and maintenance throughout the Programme, including training and support to ZTC users who will undertake local refinement of zone modelling. 
	Preferred model selected from MDC1

	MDC4
	Additional model development
	1b and 2
	Additional model development work may be required during and after the local refinement stage 1b

	Preferred model selected from MDC1

	Zoning Technical Consultant contract

	ZTC1
	Stakeholder Engagement, Data Collection & Preliminary City Appraisal 
	1a
	 Local data collection & stakeholder engagement.
Input into  MDC1  regarding best approach to division of cities/towns most relevant to heat networks.
	~30 cities/towns

	Client Breakpoint Review of MDC1 and agreement to ZTC Pilot progression

	ZTC2
	City Zoning Local Refinement

	1b
	Local Refinement of Zoning MDC2 outputs based on ZTC1 outputs
Refinement of red-line boundary
	~30 cities/towns 

	ZTC3
	City Zoning Sample Detailed Assessment and Project Development 
	2
	Further local data collection and engagement necessary to undertake detailed techno-economic feasibility assessment on the specified priority heat network opportunities agreed with the Client.   
(activity undertaken post-July ’22 at the Client’s discretion)
	An estimated 3 of the WP ZTC1 cities/towns to be undertaken by a subset of ZTC consultants 

	ZTC4
	Model Development User Group
	1a and 1b
	Work with MDCs to participate in user testing and evaluation of the zoning models during all stages of the model development and implementation stages (Work Packages MDC 1, 2, and 3)
	Estimated 5 individuals appointed from among ZTCs

	ZTC5
	Pilot Collaboration and Evaluation Support
	Throughout
	Participation in programme-wide workshops and collaboration sessions, co-ordination with separate commercial workstream, and provision of data and insights to the Pilot Evaluation Work Package consultant. (Note: BEIS Client Support Team will lead the drafting of the evaluation report)
	All ZTC consultants undertaking work packages 


[bookmark: _Ref83063314]Table 1 Summary of MDC and ZTC Work Packages
Participating Cities and Towns
1.21. BEIS is inviting circa. 30 Local Authorities to participate in the Programme. This will comprise ~1 combined authority region, 18 large, ~5 medium, ~5 small cities and towns,  plus two London Boroughs . These are geographically spread across the 9 regions of England. The largest cities are those where the zones are most likely to be identified. The smallest town that will participate is likely to be ~15,000 residents, which will help us determine the likely extent to which a heat network zoning methodology might apply and help us identify urban typologies in which zones may or may not be identified.
1.22. The participating cities and towns will be confirmed on appointment.
Programme Structure and Governance
1.23. The Programme will be led by BEIS with support from the BEIS Client Support Team. (an external programme manager who will oversee the pilot). The Programme governance is detailed in Figure 2 with key roles described in Table 2:
Project Board
BEIS & HM Government
Steering Group
BEIS Internal Senior Heat Network Staff
Working Group
Internal BEIS Staff + Client Support
MDC
MDC…
Model Development           User Group
ZTC
LA 1
LA 2
LA 3
ZTC
LA 4
LA 5
LA 6
ZTC …
LA...
LA… 
LA…
Model Development 
Consultants (MDCs)
Zoning Technical Consultants (ZTCs)
Local Authorities
External Stakeholders
Stakeholder Board
External heat network industry stakeholders
BEIS Client Support Team
External Consultant Support

[bookmark: _Ref83674344]Figure 2 - Programme governance
	Name
	Role

	BEIS
	· Client and Programme Manager
· Confirm participating cities/towns
· Award MDC and ZTC resource to cities/towns
· Evaluate MDC models for use in Pilot Implementation
· Appoint a Client Support Team to assist BEIS in delivery of the Programme
· Allocate BEIS and Client Support team staff to each city/town
· Review and final approval of all formal deliverables
· Convene/chair programme level collaboration activity

	BEIS Client Support Team
	· External Programme Manager overseeing pilot on behalf of BEIS
· Consultant resource acting as BEIS Client for Pilot Cities 
· Consultant resource to support the implementation of wider Programme activities

	Model Development Consultant(s) 
	· Develop model(s) to meet the specification
· Provide training and user support to ZTCs
· Maintain, host and support the model(s)
· Participate in programme-wide collaboration activities
· Produce deliverables listed in this specification and feedback lessons learnt

	Zoning Technical Consultants 
	· Main point of contact for local authorities
· Progress reporting and chairing regular city-specific project progress calls
· Collection of city-specific data to supplement national and regional data
· Engage local stakeholders according to the Client-defined Communication Strategy
· Support MDC(s) in informing the optimal division of cities for HN zone processing
· Use MDC model and local data/intelligence to produce stage 1b zones
· Undertake techno-economic feasibility assessment of priority HN opportunities
· Undertake detailed project assessment to support business case development
· Develop materials for and participate in programme-wide collaboration activities 
· Attend training on the HN zoning model(s) developed by the MDC(s)
· Share lessons learnt with a view of improving the methodology & supporting policies
· Participate in testing & evaluation of model during development & implementation
· Provision of data and insights to inform the Pilot Evaluation activity

	Steering Group
	· BEIS-appointed panel who will provide periodic review of programme progress

	Pilot Local Authorities
	· Participate in regular ZTC-led progress calls, meetings, and collaboration activities
· Facilitate access of the ZTCs to data and stakeholders within its influence
· Timely review and where relevant, acceptance of project deliverables

	Model Development User Group (MDUG)
	· A Model Development User Group (MDUG) will be established by BEIS (from a small panel of individuals from among the ZTCs) to provide advice and feedback as part of the model(s) development process.

	Other programme stakeholders
The programme will require engagement with a wider group of stakeholders who can provide data and information to the programme. These include utility companies, the district heating industry and owners of heat source and heat demand assets.
BEIS may instruct  ZTCs to provide programme-level coordination with selected stakeholders
Interface with stakeholders at a local level will normally be led by the ZTCs as part of their scope of services.

	Table 2 - Summary of Programme Participants and their Roles
1.24. The Programme will require engagement with a wider group of stakeholders who can provide data and information to the Programme. These include utility companies, the district heating industry and owners of heat source and heat demand assets. BEIS will provide programme-level coordination with selected stakeholders. Interface with stakeholders at a local level will normally be led by the ZTCs as part of their scope of services.


[bookmark: _Toc85208340][bookmark: _Toc85208988][bookmark: _Toc84511008][bookmark: _Toc85208989]Model Development Consultant Specification
2.1. The indicative requirements under each of four Work Packages are set out below.
2.2. Due to the pilot nature of the programme, we expect to work with the appointed MDCs to further develop an approach which best meets our expectations within the timeframe available. Therefore, MDCs will be expected to adopt an ethos of working flexibly and in collaboration with the Client and programme partners, bringing their own ideas and innovations to the scope and resultant model, all within the constraints of the Programme. These specifications, and therefore the model requirements, are provisional and subject to change prior to formal instruction of selected MDCs. 
2.3. This scope of work is written to provide clarity on the minimum functionality to be met by the successful MDCs and outlines the key principles and, where appropriate, rationale for these requirements. It does not attempt to detail the exact approach that should be taken, and Tenderers are invited to elaborate on their approach to meeting these requirements in their bid and/or explain where requirements cannot be met.
2.4. Appendix H – Zoning Technical Consultant Specification is the specification of the ZTCs. The ZTC specification is included in the MDC specification for reference purposes only given the significant level of interaction between MDCs and ZTCs throughout the pilot programme.
[bookmark: _Toc79054059]Scope of Works Overview
2.5. Each appointed MDC will be required to develop their own standardised techno-economic geospatial model. The use of a standardised techno-economic geospatial model will improve the efficiency and effectiveness of undertaking heat network development work at scale and reduce bias introduced by different modelling techniques currently employed.
2.6. The requirements against which models, and tender submissions, will be assessed are listed in this MDC Scope of Works document.  The resulting model will identify heat network zones where heat networks provide the lowest cost, low carbon heat solution to the consumer and the nature and extent of the component heat networks within such zones. The identified zones must be consistent with Heat Network Policy Development.
2.7. Up to four model developers shall compete to develop a model(s) that best meet the requirements prior to the selection of a model(s) that will be used in the HNZ pilot. 
2.8. The model shall be capable of utilising and processing data from a variety of national and local data sources; backfilling any potential data gaps; and undertaking techno-economic analysis in a robust and consistent manner. The granularity of the model will need to be developed at a building level (i.e. a linear heat density driven approach that accounts of heat network distribution) rather than an LSOA, MSOA, ward-level (i.e. a heat density approach). We may require statistics (i.e. number of connections etc.) to be presented at an LSOA or ward level but assume this would be possible via a GIS query or filter.
2.9. A centralised database of data and cost benchmarks may be developed by BEIS over time to refine information available to the model from a national perspective however tenders should also identify alternative approaches as described further below. The model will need to be able to incorporate new data sources as they become available.
MDC Work Packages
2.10. The work packages (MDC1 – MDC4) are summarised in Table 1. Further detail regarding each work package is described below.
MDC1: Model requirements and development
2.11. Each MDC should develop a model to identify heat network zones to be evaluated by BEIS for use in the HNZ pilot, meeting the functional and non-functional requirements set out below. The developed model(s) should initially be tested on three sample of cities and towns of varying population size to demonstrate the extent to which it meets model requirements and enable selection of a preferred model to be taken forward to work package MDC2. At project kick off BEIS will provide the MDC(s) with the sample city/town list for this activity. 
2.12. This section outlines the functional and non-functional requirements of the model.
2.13. The model requirements set out in MDC1 will require proposed approaches to be discussed and agreed with the Client throughout delivery. A review of model requirements and agreement of minimum viable product are proposed for early in the project (see 6 Project Management), and the MDC  tender submission must include the proposed approach  to model development, as well as intended  meetings (including regularity of meetings) with BEIS for review, testing, direction and approval as required.
2.14. MDCs should ultimately seek to deliver all requirements set out in this document, but the Client recognises that there may be some requirements that may need to be adjusted through the development process and applicable to all MDCs. All proposed adjustments should be discussed and agreed with BEIS.
Functional Requirements
2.15. The functional requirements of the model are described in the sections below:
Model user requirements: key model needs from a user perspective
Data input requirements: desirable and essential inputs to ensure high quality outputs
Model process requirements: processes underpinning zone identification and refinement
[bookmark: _Ref80006881]Model output requirements: user-centred outputs to inform decision making
2.16. All assumptions and inputs utilised for the model’s development are to be recorded with an outline of the potential impact of these inputs and assumptions on the model’s outputs, based on the way these inputs and assumptions are then applied within the model. Some key model requirements are referenced R1, R2, R3 etc. for easy reference in tender submissions.
Model User Requirements
2.17. The users who are expected to interact with the model and its associated infrastructure are defined through user profiles in Appendix F – Model user profiles.
2.18. All users will require a User Interface for adoption and use of model. The MDC(s) should determine the best configuration of a user interface, possibly through a User Needs Workshop. This should be agreed with the Client and may need to be a joint workshop with other MDCs, to be advised.
Data input requirements
General
2.19. All users will require a User Interface for adoption and use of model. The MDC(s) should determine the best configuration of a user interface, possibly through a User Needs Workshop. This should be agreed with the Client and may need to be a joint workshop with other MDCs, to be advised.
2.20. An indicative data input template including some examples is outlined in Appendix A (Data Categories) and will be provided to the MDC(s) by BEIS.   An MDC is free to suggest alternatives for consideration if they are considered more applicable by the MDC and the Client and there is applicability and consensus across MDCs. The model must be capable of accepting large quantities of data in the formats outlined in Appendix A (Data Categories) for processing in the model, or a similar format proposed by the MDC.
2.21. Some data fields shown in Appendix A (Data Categories) are optional, such as start and end year for demand and supply nodes. Where this data is complete, the model should use this in its internal calculation, but where this is left blank the model should use an assumed start/end date and lifetime. This will be agreed with BEIS as an assumption as part of the model development.
2.22. The model should contain functionality for inclusion of thermal storage.
2.23. The model should also be able to prioritise data according to its accuracy and the completeness of the data entry. For example, if data is provided for a single building twice from two different sources – the first as a single annual demand and second as a profile – the model must use the profile over the annual demand figure. Equally actual data should be used over benchmarked data where available.
2.24. It is expected that local data, if present and considered sufficiently robust, should overrule similar national data sets and points used to define a HNZ in a following refinement stage (stage 1b). The model’s mechanism for internally parsing data must therefore be agnostic to the source of the data. The MDC(s) can achieve this by adhering to the format laid out in Appendix A (Data Categories).
Geospatial Nomenclature
2.25. The model needs to be developed in accordance with best practice geospatial modelling and utilise the Open Identifiers Family (Ordnance Survey). Unique Identifiers are at the heart of how data can be effectively published, retrieved, reused and linked.  They are an essential component of data principles. The use of unique identifiers will help to facilitate integration of new data from different sources should these become available and is aligned to the strategies published by the Geospatial Commission. 
2.26. Examples of OS Identifiers are:
· Unique Property Reference Number (UPRN)
· Unique Street Reference Number (USRN)
· Topographic Identifier (TOID)
More information can be found at Ordnance Survey. 
2.27. It is expected that data will be available on a UPRN level, and the model should therefore use this. Where data is available, particularly through collection on a local level, the model should be flexible enough to accommodate data entries that fall outside the UPRN system but matching wherever possible to an existing UPRN. 
Heat Demand
The model shall be able to:
	R1: Process local heat demand data collected by the ZTCs


The model shall utilise annual/peak heat demand data collated by the ZTCs. A standardised RFI will be developed and agreed for use across each city and town in the pilot. Engagement will be prioritised across the asset types listed within Appendix B - Mandated Building Types options. See R26 for Building Typology Categorisation requirements. Bidders should indicate the granularity of data that the model can process.
	R2: Process national, publicly available, heat demand dataset


The model shall utilise annual/peak heat demand data from published datasets where local data (R1) is not available. Where relevant, this may require conversion of fuel input x efficiency to determine heat demand. Bidders should identify and reference which datasets the model can process.
	R3: Backfill remaining gaps in heat demand data


Where local or national data is unavailable (R1 & R2), the model shall apply a suitable methodology for backfilling any remaining gaps in demand data, with emphasis placed on accuracy and quality. This may include application of benchmarks (CIBSE Energy Benchmarking Tool (2019) or other sources listed in the latest CIBSE/ADE Heat Networks Code of Practice where they are more appropriate (TM46; CIBSE Guide F; BSRIA Rules of Thumb (BG9/2011)) to GIS derived floor areas (using services like VOA/ OS Address Base / OS MasterMap). The use of LIDAR data may be used to increase accuracy. Alternatively, a method which employs machine learning to extrapolate EPC, DEC, NEED, BEES or other databases shall be considered. Bidders should outline their approach for backfilling data gaps.
	R4: Incorporate information pertaining to new build, collected by the ZTCs


The model shall be able to incorporate new build developments. ZTCs shall engage with the Local Authority planning team to understand the nature, extent, location, and timing of developments. Models shall be capable of manually adding polygons of development and key information pertaining to heat network viability (i.e., type of build, demand, density, timing etc) provided by the ZTCs. Bidders should outline their approach to incorporating new build.
	R5: Apply sensitivities to heat demand to reflect future fabric efficiency measures (if required)


The model shall be capable of accounting for future fabric efficiency measures to understand the impact on the identification of heat network zones. The baseline assumption is to use the current thermal demand of buildings. Sensitivities (%) may be applied to heat demand (R1-R4); multiplying cost assumptions by m2 or m3 data for each building or an alternative approach. Bidders should confirm an ability to adjust heat demand figures (if required).
	R6: Process and map local cooling demand data collected by the ZTCs


The model should contain functionality to: a) map cooling demands; b) create a GIS layer which shows areas where there is sufficient cooling demand (based on demand/area); or c) a GIS layer to map ambient network potential based on parameters to be determined by the Client (e.g. balance of cooling/heat demand, proximity to low temperature heat source, access to inter seasonal storage etc.).
The model shall utilise annual/peak cooling demand data collected by the ZTCs. By default, the model will not be required to develop an integrated heating and cooling network, but the model(s) shall be capable of mapping cooling demand and identifying clusters for consideration and/or consideration for ambient networks. Bidders should outline their approach.
Heat Sources
The model shall be able to:
	R7: Process national heat source data 


The model shall utilise heat source data provided by BEIS and/or other nationally available datasets. Data will be sourced from a) Opportunity Areas for District Heating Networks in the UK and b) further engagement with key sectors by the Programme or ZTCs. The data is split into three categories: 1) location specific sources; 2) water sources; and 3) location agnostic sources. Bidders should indicate the granularity of data that the model can process.
	R8: Process local heat generation source data collected by the ZTCs


The model shall utilise additional heat source data collated by the ZTCs, including any existing heat network generation assets. A standardised RFI will be developed and agreed for use across each city and town in the pilot. This will be used to improve the accuracy of nationally sourced data (R8) to determine capacity, efficiency, utilisation, availability, useful economic life of plant (if relevant), source temperature etc. Bidders should indicate the granularity of data that the model can process.
	R9: Incorporate location agnostic sources


The model shall allow for the manual identification of likely energy centre location(s) for sources which cover an area (air, ground, water (including subsurface)) as opposed to a specific location (EfW, industrial offtake)). Potential locations shall be identified through the ZTCs’ engagement with the Local Authority and key stakeholders. MDCs and ZTCs shall work together to ensure that there is sufficient space to host the plant required. Bidders should outline their approach.
	R10: Undertake energy demand and supply matching


The model shall be capable of matching heat sources to heat demand, ensuring sufficient compatibility, availability, and capacity. This shall include back-up plant sized to provide suitable levels of resilience to the network. Bidders should outline their approach.
	R11: Consider the ability to balance supply and demand with thermal storage 


The model developer shall propose how thermal storage may be incorporated to balance supply and demand in order to quantify the potential benefits to wider energy systems (electricity network – see R31).
Incorporation of consideration of thermal storage into the model would be used to understand the impacts and benefits of different heating system configurations on electricity network infrastructure. Bidders should outline their approach.
Heat Distribution
The model shall be able to:
	R12: Automate likely heat network routing 


The model shall be capable of automating heat network routes to improve the efficiency of manually identifying heat network routes at scale. The model will need to be able to discern where best to place the pipes to minimise the cost of installation, while considering other constraints such as available space to install the pipes in the proposed location. Bidders should outline their approach.
	R13: Determine the length, size, type of dig and associated thermal losses of pipework 


The model shall be capable of determining the length, DN size of pipework and estimating the associated losses (see supply and demand matching (R10)). The model shall be capable of identifying hard and soft dig areas (available from Ordnance Survey data). These parameters will be multiplied by pipework cost assumptions (see Appendix E) to determine the likely cost component of connecting buildings to a heat network within zones. Bidders should outline their approach and confirm their ability to meet requirements.
	R14: Re-route networks around environmental, manmade or socio-political constraints 


The ZTCs and Local Authorities will determine any environmental and manmade routing constraints that should be incorporated into the model analysis at stages 1a and 1b of the methodology. The MDC should work with the Model Development User Group to agree the constraints that should be incorporated into the model. The model shall include the functionality to manually route heat networks around a constraint or apply an appropriate cost uplift where a crossing (i.e. river, water body, rail, motorway, terrain) is required. Constraints may impact on the extent of the identified zones. Bidders should outline their approach to accounting for routing constraints.
	R15: Account for the presence of existing heat network infrastructure 


ZTCs shall identify the location of existing heat network infrastructure and existing heat network connections to buildings. Models should be capable of mapping existing infrastructure and connections and the extent to which they can be expanded. The model shall avoid duplicating routes or connections that already exist. Bidders should outline their approach.
	R16: Interpret cost metrics for each component of the heat network


The level of design detail should be sufficient to be able to provide reasonable estimates for input to a cashflow model and provide the ability to make decisions. Ideally this would split costs between generation, distribution, and supply for instance. Incorporate key heat network parameters and associated costs such as those listed in Appendix E – Indicative list of Assumptions. 
Tenderers should confirm an ability to apply assumptions or parameters provided by the pilot programme as per Appendix E – Indicative list of Assumption (i.e. BEIS, the cities/towns, Zoning Technical consultants) including metre length, pipe size, hard/soft dig, network losses, avoidance of constraints if instructed by the Zoning Technical consultant) Bidders should outline their approach.
Cost Assumptions
The model shall be able to analyse costs geospatially, considering the parameters listed below in the section on Model process requirements: Economic Test. We aim to agree cost assumptions with the industry, using the ZTCs and those used in the CDDP work and Opportunity Areas for Heat Networks in the UK: Second National Comprehensive Assessment[footnoteRef:2] as fall back. This section specifies how cost assumptions should be treated by the model (e.g. applying them to building typologies, etc).  [2: https://www.gov.uk/government/publications/opportunity-areas-for-district-heating-networks-in-the-uk-second-national-comprehensive-assessment ] 

	R17: Model the counterfactual using benchmark heat tariffs for building typologies


The preferred approach to representing the counterfactual within the model is the use of benchmark heat tariffs (to be agreed with BEIS) for building typologies applied as an input to the model. Tenderers should demonstrate how they would incorporate this approach within their responses. Tenderers can propose alternative approaches, although no score will be attached to this response within the tender evaluation.
Tenderers should confirm an ability to account for the supply temperature, cost and location of a counterfactual heat source such as individual ASHPs/GSHPs/WSHPs and/or Hydrogen. The cost elements that should be specified within the definition of Cost to the Consumer are defined in detail in Appendix C - Lowest cost to the consumer, with the expected breakdown for both DHN and an example counterfactual technology, ASHP. The counterfactual(s) may vary from standard solutions for particular building typologies to individual solutions for defined buildings. This will be agreed with the Client (i.e. BEIS, the cities/towns, ZTC consultants)) Bidders should outline their approach.
	R18: Apply a cost per building for connections to a heat network


The model shall apply a cost per building for connections to a heat network for inclusion within the Test for Lowest Cost to the Consumer (see Section Economic Test, below, and Appendix C - Lowest cost to the consumer).
Tenderers should confirm an ability to apply assumptions or parameters provided by the pilot programme (i.e. BEIS, the cities/towns, ZTC consultants) to include for required building connection costs. available accurate data is limited for this, so ability to include an agreed cost per m2 or m3 per building type to test the impact of this on scale of HNZ is to be used). Bidders should outline their approach.
	R19: Process data relating to the electrical grid


The model should have the ability to accept spatial data indicating substation and transformer locations, capacities and headroom (i.e. Balancing Service Providers, Primaries, Secondaries) and link headroom/capacity information to individual properties (and groups of properties) within a town or city. This should use appropriate spatial referencing such as MPAN (if compliant with GDPR) or UPRN / TOID. Bidders should outline their approach

	R20: Apply a cost per building for grid upgrade costs associated with the connection of a heat network


The model shall apply a cost per building for grid upgrade costs associated with the connection of a heat network for inclusion within the Test for Lowest Cost to the Consumer (see Section Economic Test, below, and Appendix C - Lowest cost to the consumer).
Tenderers should confirm an ability to apply assumptions or parameters provided by the DNO pilot which BEIS will run concurrently alongside the model development. Available accurate data is limited for this, so ability to include an agreed cost per building type to test the impact of this on scale of HNZ may be used. Tenderers may also be required to attend meetings/liaise with DNOs and share relevant data and information regarding the model development of relevance to DNOs and account for information/data provided by DNOs. Bidders should outline their approach.
[bookmark: _Ref79435987][bookmark: _Ref83401004]Model process requirements
Economic Test
The model shall be able to:
	R21: Identify Heat Network Zones vs Potential Heat Networks using the ‘Test for Lowest Cost to the Consumer’


The Test for Lowest Cost to Consumer is a comparison between a heat network solution vs an individual building level low carbon counterfactual technology.
Heat Network Zones are meant to represent ‘generous’ geographic areas within which there is a high probability that heat networks could offer the Lowest Cost to Consumer for a sufficient critical mass of individual/groups of buildings in reasonable proximity such that they would likely underpin one or more potential heat network opportunities. 
The Test being run in the Model  should be capable of considering all potentially relevant costs (Install Costs + Running Costs + Replacement Costs + Enabling Cost + Grid Infrastructure Reinforcement) associated with heat networks against a counterfactual as defined by the Test for Lowest Cost to the Consumer in Appendix C - Lowest cost to the consumer. 
Different combinations of cost components will be tested within the Programme as specified in Work package MDC2 . These should be agreed with BEIS.
To do this, it is expected that the model will assess the potential HNZs based on a list of data points which are generally used by HN developers to initially assess potential heat network projects. These include heat demands, heat supply source availability, heat network dimensions and length, DNO grid capacities/upgrade needs, building types and retrofit needs and expected heat prices including future price indexation. Bidders should outline their approach.
Specific potential Heat Networks may also be identified within the proposed Heat Network Zones identified by the Model. The individual buildings which comprise such heat networks must all pass the Test for Lowest Cost to consumers for the individual buildings.  Bidders should outline their approach.
	R22: Include a Business-as-Usual counterfactual scenario for comparison


The model should also be capable of running a Business-as-Usual counterfactual scenario to support the identification of commercially attractive Heat Network Zone opportunities. Bidders should outline their approach.
	R23: Apply a discounted cashflow model


The ‘Test for Lowest Cost to the Consumer’ should be applied using a discounted cashflow model with an agreed discount rate (which can be varied) over a set period of time (which can be varied). Variations in discount rate and time period for analysis may be tested within the Programme. Bidders should outline their approach.
	R24: Apply the ‘Test for Lowest Cost to the Consumer’ per set of buildings.


Where there is a clear technical rationale the Test for Lowest Cost might  be best applied for some of the geographic areas within a city on an area basis to be agreed with Client/Client Support Team/ZTC (e.g. A set of buildings in close proximity where it might make no technical or financial sense to only connect a single building within a larger group of buildings - these may be a whole street, or a business park or a campus. ). The scale should be defined by the MDC on a practical basis and agreed with BEIS. This shall be based on a £/year or p/kWh basis and based on the set of assumptions and parameters agreed by the pilot programme. Bidders should outline their approach.
	R25: Apply a building-level linear heat density driven calculation (kWh/m) or similar


The model should contain functionality to execute a building-level linear heat density driven calculation (kWh/m) or similar as proposed by the MDC. (A heat density approach (kWh/m2) is not considered viable for a heat network zoning model as it excludes factors such as generation costs, the cost of pipework from one building to the next; and the cost to the consumer). Bidders should outline their approach.
	R26: Determine feasible heat network routing


The model shall determine feasible heat network routing with approximate dimensioning using algorithms and/or machine learning. Network lengths and dimensions are used to calculate network CAPEX as an input to the Test for Lowest Cost.
(Tenderers should confirm that the model does not require the manual input of network routing and that this is partly or fully automated) Bidders should outline their approach.
	R27: Categorise building typologies 


The model shall have the ability to categorise building typologies to test policy options where required. Policy options currently proposed are listed (Appendix B) with the preferred option likely to be emerge during or after the policy consultation. The model will need the ability to distinguish between domestic and non-domestic; above/below xxx MWh/pa; the ability to categorise core building types (public sector, campuses, social housing, large non-domestic private and significant new build developments). The model may be required to toggle on/off mandated loads to test the impact of emerging mandation powers on the ability to deliver heat networks within zones. Bidders should outline their approach to categorisation in their response 
	R28: Filter buildings included in the analysis


Provide functionality for users to filter the buildings included in the model analysis by building typologies (including ownership/asset type) or a subset of buildings within a polygon. This functionality should apply whether or not a building is an anchor load.
This functionality will be used to conduct analysis to inform policy design and produce outputs that may facilitate the process of HN implementation when HN developers are trying to identify building owners to agree physical connections to their buildings. Additional data field requirements should be clarified in discussion with BEIS. Bidders should outline their approach.
	R29: Conduct analyses across administrative boundaries (if required)


The model should allow analysis across administrative boundaries (if required). This will ensure that the resulting HNZs are representative of an area’s true potential to facilitate a heat network. This is only likely to apply in the Pilot to any towns, cities or London Boroughs which are in close enough proximity to one another. Bidders should outline their approach.
	R30: Conduct analyses within polygons defined by a ZTC (if required)


If subdivision of a town/city is required during analysis with the model, it should have the functionality to decide the areas for sub-division based upon polygons decided by a ZTC (e.g. in the format of a shape file). This aims ensure that areas for analysis are consistent with areas likely to be suitable for heat network development). 
Polygons may need to be adjusted at Stage 1b (local refinement) of the methodology by the ZTC applying the model.
The model should have the functionality for users to add labels to polygons, which should be displayed in output maps. This is intended to enable ZTCs to give an indication of expected phasing of HN delivery within identified zones. Bidders should outline their approach
	R31: Quantify the peak and annual electrical demand resulting from heating solutions


The model should quantify the peak and annual electrical demand resulting from the heating systems considered (i.e. a sum of the peak and annual requirements of each building across an area) within the test for lowest cost.
The peak electrical demand will be used to determine the impacts of heating solutions on the electrical grid infrastructure. The annual electrical demand will be used to understand the extra electrical generation capacity required. 
Bidders should outline their approach
	R32: Vary and switch on / off parameters in the analysis


The model(s) must be able to vary and switch on / off parameters in the analysis as set out below.
Parameters for variation:
1. Timeframe for comparison of the technologies: 20- and 40-year timeframes 
2. Inclusion of enabling costs individual components and collectively (as defined in Appendix C - Lowest cost to the consumer)
3. Inclusion of grid infrastructure costs (as defined in Appendix C (Test for lowest cost to the consumer))
4. Inclusion of building connection costs
5. Inclusion or exclusion of a range of building types that could be mandated to connect or not 
6. Inclusion or exclusion of infill buildings 
7. The threshold for defining a HNZ within the test for lowest cost to the consumer (less than equal to, +X% greater than the counterfactual)
8. Variation in the assumed counterfactual technology options
Bidders should outline their approach
	R33: Apply sensitivity analysis to key model inputs


The model should include a capability for sensitivity analysis so that model users can choose key inputs (e.g. heat demand, heat supply price, cost of carbon, and building typology heat tariffs) and vary these to understand the impact they have on the overall model results.
The model should be prepared in a way such that the user is not required to manually adjust inputs one-by-one and fully rerun the model, but that the inputs can be varied and the changes in results observed. 
Bidders should outline their approach

[bookmark: _Ref83420235]Model Output Requirements
The model outputs will be used by a range of practitioners including local authority officers, the heat network industry. The outputs should be highly visual and accessible for a non-technical audience, utilising easily understood maps and graphical outputs to illustrate potential heat network zones.
Table 3 outlines the output functionality requirements of the model with associated prioritisation level for development:
	Output
	Format
	Comments
	Priority*

	Boundaries of heat network zones 
	GIS layer*
	One layer per zoning methodology option illustrating the extent of zones within a city
	1

	Heat network route which connects specified or all suitable sources and all suitable/or mandated only buildings in the zone. This should include scheme phasing to full build out to all suitable buildings
	GIS layer*
	Primary energy centre locations to be identified where there are multiple potential sources
	2

	Exported data set of buildings suitable for connection within each heat network zone and their energy demands (including peak and annual electrical demand)
	CSV
	One dataset per zone and model run. 
	1

	Exported dataset of heat sources suitable for connection within each heat network zone
	CSV
	One dataset per zone and model run 
	1

	Exported dataset of connected buildings and heat sources, by year of connection
	CSV
	Additional metadata to be added if possible at an LSOA or greater level of accuracy (postcode or grid reference). The purpose is to cross reference against internal statistics held by BEIS at these levels of granularity as part of a concurrent commercial work to be undertaken by BEIS. 
	1

	Dataset of location and footprint of each energy centre
	GIS layer*
	Energy centre footprint to fit within natural site boundaries if possible
	2

	Exported data set of electrical grid information for each HNZ, town or city
	CSV
	This will sum the peak requirements of networked vs. non networked solutions across a geographic area. If available within the timeframe, we would look to obtain lookup tables from the DNOs linking substations to MPANs or UPRNs.
	2

	Provide the cost of heat at a building level.
	Excel
	Algorithm-based zone designation can deliver perverse results which don’t consider real world issues. Such examples include leaving one building on a street outside a HNZ when the pipe could easily connect this last building when the road is excavated. It is considered that a building area could be defined in such instance with multiple buildings that should reasonably be treated as a whole unit for the purposes of sensible modelling output. The MDC should consider this issue and how best to resolve and agree any proposals in this regard with BEIS.
	1

	Produce Net Present Cost (£, Levelized Cost of Energy (£/MWh), Net Present Value (£) and Internal Rate of Return (IRR) (£) outputs for identified HNZs.
	Excel
	Revenues should be calculated using a heat tariff (e.g. 6p/kWh or 12p/kWh of heat supplied) that can be varied for different types of customers, by the model user according to the analysis being conducted.
	1

	The model shall also be capable of providing outputs illustrating each zone and HN within a town or city which can be easily exported into a report.
	Image File
(*GIS outputs should be presented in image file format)
	Ability to zoom in and out to view at street level quality of detail and a city level overview quality of detail to be considered in approach to creating such images.
	1

	The CO2 emissions and other air quality relevant emissions of a zone
	Excel
	The output should compare the CO2 emissions and other air quality relevant emissions associated with:
· The assumed heat network within the zone
· The counterfactual(s)
Tenderers should confirm an ability to apply assumptions or parameters provided by the pilot programme (i.e. BEIS, the cities/towns, ZTC consultants))
	1

	Outputs from the model should be exportable for inclusion in a Summary Prospectus for each pilot city / town, which will also include contributions from the assigned ZTC (see Appendix G)

	Word
	Exact structure and format of the Prospectus will be finalised during the development process in conjunction with BEIS, but contributions from the MDC should include:
· Map of the city/town including the identified HNZs
· Summary of key metrics for the city / town as a whole (HN capital investment requirements, GWh of heat demand connected to HNs, number of HN connections)
· Where possible, CAPEX and OPEX broken down by: generating plant (inc. installation), balance of plant (including EC), transmission/distribution and end customer interface
· Individual maps of each identified HNZ within the city / town, including the heat network routing identified by the model.
· Summary of key metrics each individual HNZ.
· Key economic metrics per city/town and per zone (GWh, no. of connections, CAPEX, Levelized Cost of Energy, NPC, NPV and IRR).
Final list to be agreed with BEIS at MVP discussion once contract is underway.
	1


*Notes: Priority levels: 1 = essential, 2= preferred, 3 = possible
[bookmark: _Ref83754452]Table 3 - Output functionality requirements of the model
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The non-functional requirements of the model are described in the following section. The non-functional requirements documented below are solution specific. Any requirements that result from regulation are not documented here but must be adhered to.
Hosting
It is expected that for the duration of the pilot that the preferred model will be hosted, maintained, supported and run using secure centralised cloud infrastructure on an existing platform or website with access to be provided by the MDC.
Security
Users will need to be authenticated to access the model. Users will be managed by an administrator.
The model will not be made available for public use or for direct use by local authorities or any other stakeholder except for the ZTCs. Only outputs resulting from consultancy work will be shared with parties external to BEIS.
Data must be stored in accordance with their respective data licensing requirements.
Reliability
It is expected that, once live, the model is available to users across the working week.
Performance
It is expected that the model is hosted to allow for simultaneous runs by users, up to 30, with consideration of the ability to expand if needed.
A target run time of 16 hours (overnight performance from 5pm to 9am) is expected for model completion with anticipated simultaneous use by several different consultancies.
Maintainability
Once operational, any downtime of the model is to be scheduled a minimum of 2 weeks in advance with notification provided to all users. Unscheduled downtime should be minimised to a maximum of 3 days.
Scalability
The model should be available to all pilot cities/towns at the point of release. Models shall initially be capable of delivering zoning outputs for circa 30 cities/towns, but be futureproofed to scale up to a national level if required
Extensibility
It is expected that the model is developed to open standards, using best practice. The solution should be made from standard, transferrable code, and components.
Portability
It is expected that the model and any associated infrastructure can be ported between owners when required.
Usability and Accessibility
The model outputs should be highly visual and accessible for a non-technical audience, utilising easily understood maps and graphical outputs to illustrate potential heat network zones. 
[bookmark: _Toc79054064]Model Documentation
In response to this tender, Tenderers should:
· Outline how code contributions are evaluated and included in development;
· Outline the process to check for errors or problems in code;
· Outline the process for managing vulnerability disclosure and development of patches for vulnerabilities. Tenderer to outline process for patch distribution and associated QA process to demonstrate minimisation of the period where exploits can be developed to target any vulnerabilities without an available patch; and
· Outline compliance with Open Standards as recognised by Regulation 42 of the Public Contract Regulations 2015 (as amended);
· High quality accompanying code commentary with associated QA records (in line with requirements specified in section 3) should be provided with the developed model.
Evaluation of model(s) at conclusion of MDC1
MDC(s) are to develop and complete their models around mid-March 2022 for the Client to then conduct an evaluation process. Following this evaluation process a single model will be taken forward for implementation throughout the remainder of the pilot. Visibility and achievement of the Programme (and policy) objectives should be paramount amongst the MDC teams, with the ultimate objective of mitigating climate-related impacts.
Throughout the MDC1 work package, BEIS would like all MDCs to work in a spirit of cooperation and a shared commitment of all contributing to the achievement of the programme goals. All MDCs selected to develop models will be credited with working towards the ultimate solution achieved, regardless of the model taken forward.
At the completion of WP MDC1, models will be evaluated based on the extent to which they meet the Client’s requirements and agreed specifications for the work. Evaluation criteria for deciding which model to take forward into pilot implementation will be separately issued by the Client as part of project kick off.
MDC1 Client Reporting
The MDCs should provide a Model Summary Report upon completion of WP MDC1. This report should include:
· A summary of the model development process and model functionality and other related details.
· A summary of lessons learnt during the delivery of the MDC1 tasks, including recommendations for any next steps to be undertaken in any subsequent phases of the work or future development of HNZ policy to inform the overall Programme Evaluation.

[bookmark: _Ref79049129][bookmark: _Ref79049220][bookmark: _Ref79050244][bookmark: _Toc79054065]MDC2: Initial application of preferred model
The MDC with the preferred model will be required to apply the model to the circa 3030 cities/towns participating in the Programme to make a preliminary identification of HNZs for each city/town. The choice of parameters and assumptions (or modelling scenario) for inclusion in this model application should be agreed with the Client at the start of the work package. BEIS will define a base modelling scenario plus five further modelling scenarios which could involve changing one, multiple or all modelling parameters and assumptions from the base scenario. All six scenarios must be run for each of the Programme cities/towns.
For a three of the Programme cities (one each of large, medium, and small based on population and to be provided by BEIS during initial project meetings), BEIS will also require the MDC to explore the implications and practicalities of modelling a further 10 scenarios, testing the parameters and model inputs listed below (to be selected and confirmed by BEIS at MDC2). Please note some of the following are binary (i.e. on/off) and others are sensitivities (i.e. percentage, H/M/L, etc.)):
1. Timeframe for comparison of the technologies – 20- and 40-year timeframes 
2. Inclusion of enabling costs (as defined in Appendix C (Test for lowest cost to the consumer))
3. Inclusion of grid infrastructure upgrade costs (as defined in Appendix C (Test for lowest cost to the consumer)). A DNO pilot will be run by BEIS concurrently alongside the model development and data to inform this scenario will be drawn from this. It is expected that a cost curve would be used to allocate grid infrastructure upgrade costs at a building level.
a. This scenario should also explore the benefits of use of thermal storage/Demand Side Response to flatten peaks in electrical requirements resulting from heat
4. Inclusion of building connection costs
5. Inclusion or exclusion of a range of building types that could be mandated to connect or not 
6. Inclusion or exclusion of infill buildings 
7. The threshold for defining a HNZ within the test for lowest cost to the consumer (less than equal to, +X% greater than the counterfactual)
8. Variation in the assumed counterfactual technology options
9. Sensitivity analysis (e.g. heat demand, cost of heat from source, grid infrastructure costs, and building typology heat tariffs).
BEIS expects MDCs already have access to relevant heat demand data sources as required to undertake MDC2. BEIS will provide to MDCs with relevant heat source data sets to support the sensitivity analyses. The Model Development User Group (MDUG) will be available to assist the MDC in analysing the outputs received from the model.
Finally, as part of their submissions Tenderers are to include a price (excluding VAT) for the cost of running an additional modelling scenario and producing the modelling outputs for a Programme city with a different set of modelling parameters to the six scenarios (base modelling scenario plus five further modelling scenarios) applied to all Programme cities. 
MDC2 Client Reporting 
MDC2 Summary Report
The MDC will provide a summary report of their work undertaken within WP MDC2, including:
· Summary maps and statistics of the six modelling scenarios for the circa 30 Programme30 cities;
· A discussion of the implications and practicalities of modelling the further 10 scenarios selected for testing with the three selected Programme towns / cities;
· Recommendations should be provided as to which input parameters have a significant impact on a HNZ and which inputs could potentially be excluded from the computation due to limited impact on final HNZ result; and
· A summary of lessons learnt during the application and testing of the model, including recommendations for any next steps to be undertaken in any subsequent phases of the work or future development of HNZ policy to inform the overall Programme Evaluation. 
Programme Evaluation
The MDC may be required to participate in a maximum of 3 workshops / interviews feeding into the Programme Evaluation in relation to their work within WP MDC2.

[bookmark: _Toc79054066][bookmark: _Ref80711027][bookmark: _Ref80711061]MDC3: Model maintenance, hosting, training and support
ZTCs will be required to use the model to refine the heat network zones in the area which they have been appointed to. The MDC will provide model training and ongoing support for the ZTC model user teams in the operation of the model. The MDC should provide in their response to this tender an outline of the ZTC training and support they propose to provide. The MDC should assume that the ZTC users have advanced knowledge of the relevant energy system concepts along with working GIS knowledge. The focus of the training will be on how to use the model to identify HNZs. It is anticipated that this training process will include the below as a minimum:
· General model training sessions provided for all ZTCs;
· Issue of model populated with city data and first iteration of zones and illustrative network(s) to ZTCs for familiarisation; and
· Detailed training sessions should be provided following a familiarisation period to answer queries.
It is envisaged that the MDC will hand over the model for the ZTC to use and then undertake refinement of zones and networks with further local data and intelligence gathered through stakeholder engagement. Therefore, from that point, the MDC will provide ad hoc support as the ZTCs operate the model so as to ensure that they can make the best possible use of the model throughout work package ZTC2.
As this is a pilot scheme, it is expected that the ZTCs will feedback any questions and issues to the MDC so that the model can be further developed as part of and after the pilot process with the aim of improving the model both within the pilot.
It is expected that for the duration of the pilot that the preferred model will be hosted, maintained, supported and run by the MDC using secure centralised cloud infrastructure on an existing platform or website with access to be provided by the MDC.
At the conclusion of the Programme BEIS will continue to require access to the model and its outputs. BEIS is currently not in a position to describe any potential future model or methodology development or wider national model roll-out beyond the Programme. Therefore, for the consideration of BEIS, Tenderers are required to detail a fixed monthly charge to host, support and maintain the model so as to ensure ongoing BEIS access to the model and its outputs beyond the Programme completion. This monthly fixed cost cannot be varied for a minimum of six months following the completion of the Programme, assuming the scope of activity is unchanged. BEIS makes no commitment to requiring the MDC to host, support and maintain the model beyond the Programme completion. 
MDC3 Client Reporting
MDC3 Summary Report
The MDC will provide a short summary report of their work undertaken within WP MDC3, including:
· A summary of lessons learnt during the delivery of the MDC3 tasks, including recommendations for any next steps to be undertaken in any subsequent phases of the work or future development of HNZ policy to inform the overall Programme Evaluation.
Programme Evaluation
· The MDC will be required to participate in a maximum of 2 workshops / interviews feeding into the Programme Evaluation in relation to their work within WP MDC3.

MDC4: Additional model development
At the completion of work package MDC1, the Client will evaluate the models to determine which (if any) will be ultimately taken forward for implementation in the pilot. Following selection of a preferred model, the Client may request additional development to the model (and related model activities) beyond that outlined in MDC Scope of works and that is in the spirit of the MDC Scope of Works. Such additional model development requests may be a result of emerging lessons or intelligence from the wider Pilot Programme, HN zoning policy consultation responses or industry stakeholder engagement.
Any agreed additional model development work that is considered outside the MDC Scope of Works as determined by the Client is to be priced based on the schedule of rates included in AW5.2 Price Schedule and agreed in writing by the Client before commencement. 
MDC4 Client Reporting
MDC4 Summary Report
The MDC will provide a short summary report of their work undertaken within WP MDC4, including:
· The model development process and summarise the additional model functionality and other related details delivered within the WP.
· A summary of lessons learnt during the delivery of the MDC4 tasks, including recommendations for any next steps to be undertaken in any subsequent phases of the work or future development of HNZ policy to inform the overall Programme Evaluation.
[bookmark: _Toc25941504]
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Introduction
3.1. The following Quality Assurance (QA) section of the ITT applies to the MDC contract procurement activities.
Quality Assurance Approach
3.2. The Tenderer must state how all of the work on the Programme will be quality assured by producing a QA plan that should be included within the proposal.
3.3. The QA plan should include details of review and checking procedures. The procedures should:
Ensure that quality assurance checking is done by individuals who were not directly involved in production of the deliverables being checked; and
Specify who will be responsible for quality assurance before it comes to BEIS.
3.4. Approval to issue to BEIS must be by someone of sufficient seniority within the Tenderer organisation to be able take responsibility for the work done. BEIS reserves the right to refuse to sign-off outputs which do not meet the required standard specified in this invitation to tender.
3.5. Quality assurance of the modelling produced should adhere to the guidelines outlined for best practice QA of modelling available online here.
Quality of Reporting Deliverables
3.6. MDCs will be expected to produce high quality reports that meet the following criteria.
3.7. Outputs shall:
include executive summaries (2 sides of A4) setting out findings and recommendations
be well-structured, allowing the reader to navigate easily through the document
include chapters with introductions summarising findings concisely upfront
be highly visual, written concisely, and be free of grammatical and spelling errors
avoid jargon and ensure that all terms are defined and referenced clearly
ensure acronyms are written out in full the first time.
3.8. Visualisations shall:
convey key messages to a non-technical audience
be reproduced in sufficient quality with legible text
include axes, scales, keys which are labelled with appropriate units
be relevant to the reporting and clearly explained.
3.9. Data shall:
be presented in a clear, concise form with consistent use of units and rounding
reference any limitations in data which impact on confidence levels of outputs.
[bookmark: _Toc84511010][bookmark: _Toc85208991]Tender Process and Pilot Schedule
4.1. The indicative schedule in Figure 3 illustrates important dates for the Programme. BEIS reserves the right to vary this schedule.
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Description automatically generated]
[bookmark: _Ref83674447]Figure 3 - Indicative Programme schedule
[bookmark: _Toc85208344][bookmark: _Toc85208992][bookmark: _Toc85208375][bookmark: _Toc85209023][bookmark: _Toc84511011][bookmark: _Toc85209024]Skills and expertise
Skills and expertise requirements
5.1. Tenderers must demonstrate they have the expertise and capabilities to undertake the MDC contract. Your tender response should include a summary of each proposed team member’s expertise and capabilities. 
5.2. Tenderers must propose named members of the project team and include the tasks and responsibilities of each team member. This should be clearly linked to the work programme, indicating the grade/ seniority of staff and number of days allocated to specific tasks.
5.3. Tenderers should identify the individual(s) who will be responsible for managing the project.

[bookmark: _Ref83417286][bookmark: _Ref83417293][bookmark: _Toc84511012][bookmark: _Toc85209025][bookmark: _Hlk529263837]Project Management
Project Management requirements
1.1 The Tenderers should describe their proposed project management methodology to successfully manage the delivery of the MDC scope of works. This should include detail of the techniques, practices, procedures, and rules of the proposed methodology. The MDC Team should be self-organising with BEIS setting a clear direction for development in tandem with the Project Manager.
1.2 The Project Manager leading the project will be responsible for day-to-day contact with the Client and should have demonstrable experience of the design and delivery of similar techno-economic geospatial utility models, supported by colleagues with relevant experience. 
1.3 All staff working on the project should be named along with their allocated tasks and responsibilities. 
1.4 Accompanying CVs for all staff working on the project should be provided, evidencing experience relevant to the area of model development on which they will be working. The project manager or, by exception, an equivalent experienced senior Consultant, will be required to attend all Client project meetings. Use of junior staff to lead on Client meetings is not acceptable.  
1.5 The Tenderers’ approach to performance management must be clearly presented within the tender submission including a clearly defined approach to dealing with issues. This shall include: a named Project Director as primary Client contact; an escalation procedure; and commitment to a maximum response time. Any changes to the named Project Director during the course of the project shall be agreed in writing with the BEIS client contact.
1.6 The following BEIS Client/MDC project meetings will be required: 
· Kick-off meeting (November 2021);
· Review of model requirements and agreement of minimum viable product with BEIS (November 2021);
· Monthly Client/Knowledge Share meeting; and
· Final meeting (July 2022).
1.7 Further to these meetings the MDC should propose in their tender submission the approach they propose to model development, with associated meetings (including regularity of meetings) with BEIS for review, testing, direction and approval as required.


[bookmark: _Toc381969515][bookmark: _Toc405888464][bookmark: _Toc25941506][bookmark: _Toc84511013][bookmark: _Toc85209026][bookmark: _Toc271272913]Ethics
Ethics requirements
1.8 All tenderers will need to identify and propose arrangements for initial scrutiny and on-going monitoring of ethical issues. The appropriate handling of ethical issues is part of the tender assessment exercise and proposals will be evaluated on this as part of the ‘addressing challenges and risks’ criterion.
1.9 We expect Tenderers to adhere to the following Government Social Research Principles:
Sound application and conduct of social research methods and appropriate dissemination and utilisation of findings;
Participation based on valid consent;
Enabling participation;
Avoidance of personal harm; and
Non-disclosure of identity and personal information.

[bookmark: _Toc84511014][bookmark: _Toc85209027]Data Protection 
Data Protection requirements
1.10 The Tenderer will be compliant with the Data Protection Legislation, as defined in the terms and conditions applying to this Invitation to Tender. A guide to The General Data Protection Regulation published by the Information Commissioner’s Office can be found here.
1.11 The only processing that the Tenderer is authorised to do is listed in Appendix D: (Processing, Personal Data and Data Subjects) by BEIS, “the Authority” and may not be determined by the Tenderer.

[bookmark: _Ref373505239][bookmark: _Toc381969518][bookmark: _Toc405888467][bookmark: _Toc515970212][bookmark: _Toc25941509][bookmark: _Toc84511015][bookmark: _Toc85209028][bookmark: _Ref338852499]Consortium Bids
Consortium bids
1.12 In the case of a consortium tender, only one submission covering all of the partners is required but consortia are advised to make clear the proposed role that each partner will play in performing the contract as per the requirements of the technical specification.  We expect the Tenderers to indicate who in the consortium will be the lead contact for this project, and the organisation and governance associated with the consortia.
1.13 Tenderers must provide details as to how they will manage any sub-contractors and what percentage of the tendered activity (in terms of monetary value) will be sub-contracted.
1.14 If a consortium is not proposing to form a corporate entity, full details of alternative proposed arrangements should be provided. However, please note that BEIS reserves the right to require a successful consortium to form a single legal entity in accordance with Regulation 19 of the Public Contracts Regulations 2015 (as amended). 
1.15 BEIS recognises that arrangements in relation to consortia may (within limits) be subject to future change. Tenderers should therefore respond in the light of the arrangements as currently envisaged. Tenderers are reminded that any future proposed change in relation to consortia must be notified to BEIS so that it can make a further assessment by applying the selection criteria to the new information provided. 

[bookmark: _Ref357541811][bookmark: _Toc381969519][bookmark: _Toc405888468][bookmark: _Toc25941510][bookmark: _Toc84511016][bookmark: _Toc85209029][bookmark: _Toc246831559][bookmark: _Toc271272917][bookmark: _Ref338852577]Budget and payment of invoices for successful Tenderers
1.16 For selected elements of the MDC Scope of Works, BEIS has defined the maximum budget for individual work packages or elements of work packages. Where undefined, BEIS will rely on Tenderers to respond accordingly. Please review Table 4.
	Item #
	MDC work package
	BEIS maximum budget (excluding VAT)
	Comment

	1
	MDC1
	£150,000
	

	BREAK POINT : BEIS evaluation of models to select preferred model for implementation

	2
	MDC2
	Undefined
	

	3
	MDC3
	£60,000
	ZTC training and support throughout ZTC2 work package only

	4
	MDC3
	Maximum of £125,000
	Balance of MDC3 scope not covered by item #3 and subject to Client confirmation of requirements post break point

	5
	MDC4
	N/A
	As this work package relates to potential additional scope, no budget is allocated
Bidders shall complete the SoR within AW5.2 Price Schedule.


[bookmark: _Ref83760872]Table 4 - Maximum budgets for each MDC work package
1.17 BEIS will retain the option of extending the budget of work with the successful Tenderer(s) to procure additional resources or activity if necessary.  
1.18 MDC Tenderers should provide a full and detailed breakdown of costs by MDC work packages 1, 2, and 3, grouped around the items detailed in Table 5. This should include staff (and day rate) allocated to specific tasks and the number of days input by each staff member.
1.19 Any contract offer will be on the basis of prices submitted in the tender response.
1.20 MDC invoices should be submitted according to the milestones in Table 5, referencing the indicative Programme schedule (Figure 3)
	MDC work package
	Invoice milestones 

	MDC 1
	Following the commencement of and MDC mobilisation to the project:
1. Completion of first month
2. Completion of third month
3. Completion of remaining MDC 1 scope and sign-off by Client

	MDC 2
	1. Completion of MDC2 scope and sign-off by Client

	MDC 3
	1. Completion of first month following the commencement of MDC 3
2. Completion of third month following the commencement of MDC 3
3. Completion of remaining MDC 3 scope and sign-off by Client

	MDC 4
	1. Completion of agreed additional scope and sign-off by Client. Depending on the amount of additional scope and agreed implementation period, BEIS may consider intermediate invoice milestones. 


[bookmark: _Ref85208519]Table 5 – Invoice milestones
1.21 Payment of any invoice is subject to the MDC submitting an invoice which quotes PO issued by the Client and Client approval.
[bookmark: nine01]
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This Appendix provides a summary of the data categories that will be provided to the MDC for ‘Heat Demand’, ‘Heat Supply’ and ‘Cost and Assumptions’. 
	Latitude
	Longitude
	UPRN
	Name (optional)
	Typology
	Peak demand (kW)
	Annual demand (kWh)
	Start year (optional)
	End year (optional)
	Existing supply technology
	Already on network?
	Number of connections

	x
	y
	Zzz
	Building 1
	Residential
	 648 
	 852 
	2021
	n/a
	Gas boiler
	N
	4

	x
	y
	Zzz
	Building 2
	Academic
	 340 
	 330 
	2021
	n/a
	Biomass DH
	Y
	1

	x
	y
	Zzz
	Building 3
	Office
	 164 
	 327 
	2025
	n/a
	n/a
	N
	1


Table 6 Heat Demand Data Categories
	Latitude
	Longitude
	Unique ID
	Name (optional)
	Type
	Available capacity (kW)
	Available annual heat offtake (kWh)

	x
	y
	Z
	EfW 1
	EfW
	 5,000 
	 100,000 

	x
	y
	Z
	Cooling network 2
	Cooling network
	 3,500 
	 60,000 

	x
	y
	Z
	Data centre 3
	Data centre
	 1,500 
	 75,000 

	x
	y
	z
	Existing DH network
	DH Network
	500
	25,000


Table 7 Heat Supply Asset Data Categories
	Diurnal Temp Supply Range (H-L) / Season (°C)
	Return Temperature (deg C)
	Diurnal Availability
	Seasonal Availability
	Start year (optional)
	End year (optional)
	Custom connection cost
	Custom connection cost units

	85
	40
	24/7
	3 week shut down 
	2018
	2038
	n/a
	n/a

	20
	16
	24/7
	May-Oct
	2025
	n/a
	50
	£/kWh

	n/a
	n/a
	n/a
	n/a
	2023
	n/a
	200
	£/kW

	n/a
	n/a
	n/a
	n/a
	2019
	n/a
	n/a
	n/a


Table 8 Heat Supply Asset Data Categories Continued
	Technology
	Item
	Value
	Unit

	EfW
	capex
	400
	£/kW

	EfW
	opex
	30
	£/kWh

	EfW
	lifetime
	15
	years

	EfW
	efficiency
	0.8
	

	EfW
	fuel type
	methane
	

	Data centre
	capex
	400
	£/kW

	Data centre
	opex
	30
	£/kWh

	Data centre
	lifetime
	15
	years

	Thermal store
	capex
	150
	£/kW

	Thermal store
	opex
	25
	£/kWh

	Thermal store
	lifetime
	15
	years

	Thermal store
	efficiency
	0.85
	

	Thermal store
	fuel type
	heat
	


Table 9 Example Cost and Assumption Data 

[bookmark: _Ref80039318][bookmark: _Toc84511019][bookmark: _Toc85209031]Appendix B - Mandated Building Types options
Option 1: ‘Low’ option – All new buildings and large public sector buildings are required to connect, others are encouraged to connect. This option would use powers that are mainly available already, through planning rules and commitments that government can make for public sector buildings.
Option 2: ‘Medium’ option - All new buildings, large public sector buildings and large non-domestic buildings are required to connect.
Option 3: ‘High’ option - All new buildings, large public sector buildings, large non-domestic buildings and large residential buildings which already have communal heating, or are undergoing major refurbishment are required to connect.  
[bookmark: _Toc78488645]


[bookmark: _Ref80039298][bookmark: _Ref80039383][bookmark: _Ref80039425][bookmark: _Ref80039435][bookmark: _Toc84511020][bookmark: _Toc85209032]Appendix C - Lowest cost to the consumer
The key dimensions of the metric that should be used by the model within the Test for Lowest Cost to the Consumer are summarised below in Table 10.
[bookmark: _Ref78314766]Table 10: Metric that should be used in the Test for Lowest Cost to the Consumer
	Metric characteristic
	Description

	Timeframe for comparison
	20 and 40 years (The Programme will be used to test the impact of both a 20 and 40 year timeframe on the size of a HNZ as part of WP MDC2)


	Scale for comparison
	Area basis (e.g. ‘whole street’ or similar so that such an area does not exclude a single connection on a street or similar anomaly.- the scale should be defined by the MDC on a practical basis and agreed with BEIS) 


	Economic measure
	Net Present Cost (£) or Levelised Cost of Energy (£/MWh)


	Definition of Cost to the Consumer 
	Install costs, running costs, replacement costs, (plus two alternative definitions to be piloted with selected cities, see section 7 for details).




The cost elements specified within the definition of Cost to the Consumer are defined in detail below in Table 11, with the expected breakdown for both DHN and an example counterfactual technology, ASHP. 
[bookmark: _Ref78315043]Table 11: Definition and break down of cost elements that could be included in the ‘Test for Lowest Cost to the Consumer' within the model 
	Cost element
	Definition
	DHN cost specification
	Example counterfactual cost specification: ASHP

	
	Cost Element: Heat Supply Install Costs

	Heat Supply 
Install Costs 
	Refers to the costs associated with procuring, installing and integrating the heating system solution under consideration. (where ‘domestic heating’ encompasses all required components for both space heating and domestic hot water (DHW) demands and non-domestic heating refers to the costs associated with procuring and installing the primary heating system (but excludes the wider costs associated with integrating building level space heating and domestic hot water (DHW) systems) 
	Costs of the main heat network spine and ‘spur’s connecting to each building, taking account of the required pipe sizing; whether a hard or soft dig would be required, and rural / urban location of the network (£/m or £/kWh)
Cost of the heat network primary plant (including construction / installation costs and connection to the electricity grid)
Cost of the heat network secondary plant (i.e. Heat Substations including construction / installation costs)
Cost of building connection costs (Including HIU/Heat exchanger, pipework costs and associated controls) (£/kWp)
Costs of thermal stores are not included (but the plant sizing is also not taking into account the reduced heat supply benefits offered by thermals stores).
	Capital costs associated with the procurement and installation of a building-level pump. (£/kWp – assuming a set range of capacity sizes are available on the market)


	
	Cost Element: Running Costs

	Running Costs
	Refers to the operating costs (i.e. fuel, heat, and/or maintenance costs) associated with the heating solution under consideration (henceforth defined as OPEX).
Fuel costs include tariffs and taxes reflected in the retail cost of fuel expenditure (discussed in the next row)
	Fuel expenditure (costs of purchase of heat, or electricity used to generate heat) (£/kWh or £/kWhth)
HN plant maintenance (£/kWp)
Annual building-level heat exchanger maintenance (£/kWp)
Costs of metering and billing (£/kWh)
ESCO profits/operating costs/ any costs applied relating to the costs of the HNZ policy (£/kWh)
	Fuel expenditure (Note: prices encompass electricity metering and billing costs, electricity grid maintenance, Electricity grid profits/operating costs) (£/kWh)
Annual heat pump maintenance (£/kWp)

	
	Cost Element: Taxes included 
in Fuel Costs

	Taxes included 
in Fuel Costs 
	Refers to costs relating to taxes included within the cost of fuel expenditure for running the technology.
	Traded Carbon Values[footnoteRef:3] applied to Electricity Generators[footnoteRef:4] and accounted for in Retail Cost of Electricity [3:  Traded Carbon Values are on an upward pathway to align with Non-Traded Carbon Values by 2030, though it is acknowledged that, in the short-term, a substantial imbalance exists between Traded and Non-Traded Carbon Values.      ]  [4:  BEIS’ ‘Valuation of Energy Use & Greenhouse Gas: Supplementary guidance to the HM Treasury Green Book on Appraisal and Evaluation in Central Government’ states that ‘……it is a reasonable approximation to allocate all grid electricity emissions to the traded sector.’.] 

Any Traded/Non-Traded Carbon Value applied to other sources of heat (and reflected in the heat supply costs to the network) 
	Traded Carbon Values1 are applied to Electricity Generators2 and accounted for in Retail Cost of Electricity

	Replacement Costs
	Refers to costs borne by a consumer to support the future replacement cycle[footnoteRef:5] of the installed heating solution under consideration (henceforth defined as REPEX).  [5:  For the purposes of this evaluation it is assumed that Consumers will replace heating plant as per industry accepted timescales(see ‘Indicative Economic Life Expectancy’ as defined in CIBSE Guide M (2014)) – it is accepted that this might not hold true from a practical perspective. ] 

	Costs associated with replacement of heat supply technology elements where necessary within the agreed timeframe of the analysis:
HN Plant (Replacement timing based upon ‘Indicative Economic Life Expectancy’ as defined in in the HNZ data catalogue.(£/kWp)
Building heat exchange units (£/kWp)
	Costs associated with replacement of heat supply and enabling costs where necessary within the agreed timeframe of the analysis:
Costs associated with replacement of the building’s heat pump (replacement timing based upon assumed ‘Economic Life Expectancy’ as defined in the HNZ data catalogue. (£/kWp)

	Enabling Costs
	Refers to any additional building-side intervention costs that are required to facilitate the transition to low temperature heating solutions (e.g. Improvements to building fabric, increase in radiator size etc.) 
It is assumed that, where practicable, buildings will reach a minimum energy efficiency level of EPC B[footnoteRef:6] (non-domestic buildings) and EPC C[footnoteRef:7] (domestic buildings) alongside the installation of the low carbon heating system.  [6:  Non-domestic Private Rented Sector Minimum Energy Efficiency Standards: EPC B future trajectory implementation (publishing.service.gov.uk)]  [7:  Clean Growth Strategy (publishing.service.gov.uk)] 

	Changes to space heating (e.g. heat emitters, system pipework, commissioning etc.) (£/m2) – Domestic and Non-Domestic.
Changes to DHW (e.g. generation/storage, system pipework, commissioning etc.) (£/m2) – Non-Domestic
Changes to Building Energy Management System (BEMS) (£/m2) – Non-Domestic
Changes to cooking appliances (Standard Rate for Domestic, £/m2 for Non-Domestic)
Costs of decommissioning existing gas-fired plant (Standard Rate for Domestic, £/m2 for Non-Domestic)
Fabric upgrades (£/m2 building floor area) – Domestic and Non-Domestic
Fabric upgrades would be costed based upon assumptions about building typology/archetype. Heating system upgrades would be based on information about existing heating system / efficiency levels.
	Changes to space heating (e.g. heat emitters, system pipework, commissioning etc.) (£/m2) – Domestic and Non-Domestic.
Changes to DHW (e.g. generation/storage, system pipework, commissioning etc.) (£/m2) – Non-Domestic
Changes to Building Energy Management System (BEMS) (£/m2) – Non-Domestic
Changes to cooking appliances (Standard Rate for Domestic, £/m2 for Non-Domestic)
Costs of decommissioning existing gas-fired plant (Standard Rate for Domestic, £/m2 for Non-Domestic)
Fabric upgrades (£/m2 building floor area) – Domestic and Non-Domestic
Fabric upgrades would be costed based upon assumptions about building typology/archetype. Heating system upgrades would be based on information about existing heating system / efficiency levels.

	Grid 
Infrastructure
Upgrade Costs
	Refers to costs associated with distribution network operator (DNO) upgrades to the local electricity distribution infrastructure to accommodate use of the heating technologies in a particular area. A DNO pilot will be run by BEIS concurrently alongside the model development. Available accurate data may be limited for this, so ability to include an agreed cost per building type to test the impact of this on scale of HNZ may be used.
	Cost of new connection/s to support Energy Centre/Heat Substations (£/kWp – likely to vary by DNO area)
	Cost of upgrading connection where owner/landlord deems it necessary to support electrification of heat/transport.





[bookmark: _Ref80039571][bookmark: _Toc84511021][bookmark: _Toc85209033]Appendix D - Processing, Personal Data and Data Subjects
The contact details of the Authority’s Data Protection Officer are: 
[bookmark: _Hlk514683299][bookmark: _Hlk519695032]BEIS Data Protection Officer 
Department for Business, Energy and Industrial Strategy 
1 Victoria Street 
London 
SW1H 0ET 
Email: dataprotection@beis.gov.uk
The contact details of the Tenderer’s Data Protection Officer (or if not applicable, details of the person responsible for data protection in the organisation) are: [To be completed by the Tenderer]
The Tenderer shall comply with any further written instructions with respect to processing by the Authority.
Any such further instructions shall be incorporated into this Statement. 
Table 12 Data Processing Details
	Description
	Details

	[bookmark: _Hlk519695174]Subject matter of the processing
	The processing is needed in order to ensure that the Tenderer can effectively deliver the contract to provide the research on waste heat for heat networks and the National Comprehensive Assessment. 

The processing of names and business contact details of staff of both the Authority and the Tenderer will be necessary to deliver the services exchanged during the course of the Contract, and to undertake contract and performance management. 

The Contract itself will include the names and business contact details of staff of both the Authority and the Tenderer involved in managing the Contract.


	Duration of the processing
	Processing will take place during the period of the Contract.

	Nature and purposes of the processing
	This box should include all intended actions the Tenderer will take with the Personal Data. The following are examples which you should select from. Only if all the verbs apply should you leave all in. 

The nature of the processing will include collection, recording, organisation, structuring, storage, adaptation or alteration, retrieval, consultation, use, disclosure by transmission, dissemination or otherwise making available, alignment or combination, restriction, erasure or destruction of data by automated means etc.

Processing takes place for the purposes of researching waste-heat recovery for heat networks and for aiding BEIS in completion of the National Comprehensive Assessment. 

The nature of processing will include the storage and use of names and business contact details of staff of both the Authority and the Tenderer as necessary to deliver the services and to undertake contract and performance management. The Contract itself will include the names and business contact details of staff of both the Authority and the Tenderer involved in managing the Contract.


	Type of Personal Data 
	Names, business telephone numbers and email addresses, office location and position of staff of both the Authority and the Tenderer as necessary to deliver the services and to undertake contract and performance management. The Contract itself will include the names and business contact details of staff of both the Authority and the Tenderer involved in managing the Contract.

	Categories of Data Subject
	Staff of the Authority and the Tenderer, including where those employees are named within the Contract itself or involved within contract management. 


	Plan for return and destruction of the data once the processing is complete
UNLESS requirement under European Union or European member state law to preserve that type of data
	The Tenderer will provide the Authority with a complete and uncorrupted version of the Personal Data in electronic form (or such other format as reasonably required by the Authority) and erase from any computers, storage devices and storage media that are to be retained by the Tenderer after the contract expiry. The Tenderer will certify to the Authority that it has completed such deletion. 

Where Personal Data is contained within the Contract documentation, this will be retained in line with the Department’s privacy notice found within the Invitation to Tender. 





[bookmark: _Ref80039230][bookmark: _Ref80039254][bookmark: _Ref80039655][bookmark: _Ref83671275][bookmark: _Toc84511022][bookmark: _Toc85209034]Appendix E – Indicative list of Assumptions

	
	Category
	Heat network parameter or cost
	Unit

	Building-level Technology performance
	System Efficiencies & capacity
	Gas Boiler (domestic) [New]
	%

	
	
	Gas Boiler (domestic) [Existing]
	%

	
	
	Gas Boiler (Industrial) [New]
	%

	
	
	Gas Boiler (Industrial) [Existing]
	%

	
	
	Electric Boiler
	%

	
	
	Heat Pump CoP [Existing] (Air Source) 
	CoP

	
	
	Heat Pump CoP [New] (Air Source)
	CoP

	
	
	Heat Pump CoP Existing (Water Source)
	CoP

	
	
	Heat Pump CoP New (Water Source)
	CoP

	
	
	Heat Pump CoP (Ground Source)
	CoP

	
	
	Heat Pump CoP (Ground Source)
	CoP

	
	
	MVHR
	%

	
	
	Biomass
	%

	
	
	Oil Boiler
	%

	
	
	Gas CHP
	%

	
	
	Hydrogen Fuel Cell
	%

	
	
	Thermal CHP
	%

	
	
	Electrical CHP
	%

	
	System Lifetimes
	Gas boiler
	years

	
	
	Oil Boiler
	years

	
	
	Electric Heaters (e.g. storage heater) - Domestic
	years

	
	
	Electric Boiler
	years

	
	
	CHP
	years

	
	
	Heat pump
	years

	
	
	HIU
	years

	
	
	Thermal store
	years

	
	
	Ventilation system
	years

	
	
	PV
	years

	
	
	Glazing
	years

	
	
	Insulation
	years

	
	
	Smart Control System
	years

	Heat Network technology performance
	HN System Efficiencies
	Large Commercial ASHP [New]
	CoP

	
	
	Large Commercial ASHP [Existing]
	CoP

	
	System Lifetimes
	Domestic HIU
	Years

	
	
	Non-Domestic Substation
	Years

	
	
	District Heating Pipe, Steel
	years

	
	Network Operation
	Network flow temperature
	°C

	
	
	Network return temperature
	°C

	
	
	Average ground temperature
	°C

	
	HN Losses
	City Heat Networks Losses
	% of Heat Demand

	
	
	Rural Heat Network Losses
	% of Heat Demand

	Building-level technology costs
	Non-Domestic 
Technology Costs
	Gas Boiler CAPEX
	£ / kW

	
	
	Gas Boiler REPEX
	£ / kW

	
	
	Gas Boiler OPEX
	% of CAPEX

	
	
	Electric Boiler REPEX
	% of CAPEX

	
	
	Electric Boiler OPEX
	% of CAPEX

	
	
	Electric Boiler CAPEX
	% of CAPEX

	
	
	Oil Boiler CAPEX
	£/kW

	
	
	Oil Boiler REPEX
	% of CAPEX

	
	
	Oil Boiler OPEX
	% of CAPEX

	
	
	ASHP Variable CAPEX
	% of CAPEX

	
	
	ASHP Variable CAPEX
	£/kW

	
	
	ASHP Variable OPEX
	£/kW

	
	
	ASHP Variable OPEX (New Commercial)
	£/kWt

	
	
	GSHP Variable CAPEX
	% of CAPEX

	
	
	GSHP Variable OPEX
	£/kW

	
	
	Thermal Store Variable CAPEX
	£/kWt

	
	
	MVHR Variable CAPEX
	£/m2

	
	
	Vent OPEX
	£/m2

	
	
	HIU Fixed CAPEX
	£

	
	
	HIU Variable CAPEX
	£

	
	
	WSHP Variable CAPEX
	£/kW

	
	
	WSHP Variable OPEX
	£/kW

	
	
	WSHP Variable OPEX (New Commercial)
	£/kW/Annum

	
	
	Sewage Heat Recovery HP Variable CAPEX
	% of CAPEX

	
	
	Waste Heat Recovery HP system Variable CAPEX
	£/kW

	
	
	GSHP Variable CAPEX - boreholes (open-loop)
	£/kW

	
	
	Natural Gas fired CHP Variable CAPEX
	£/kW

	
	
	Biomass LTHW boiler Variable CAPEX
	£/kW

	
	
	EfW Variable CAPEX
	£/kW

	
	
	Biomass Variable OPEX
	£/kW

	
	
	Biomass Variable CAPEX
	£/kWth

	
	
	Biomass Fuel Store Fixed CAPEX
	£/kW

	
	
	Gas CHP Variable CAPEX
	£

	
	
	Electrolyser and Hydrogen Storage Variable CAPEX
	£/kWe

	
	
	Hydrogen Fuel Cell Generator (PEM) Variable CAPEX
	£/kW

	
	
	Battery Storage Variable CAPEX
	£/kW

	
	
	Metering Fixed CAPEX
	£/kW

	
	
	Room Thermostat Controls
	£

	
	
	Water Store Thermostat
	£/Class

	
	
	BMS Auto-optimisation Controls OPEX
	£/Cylinder

	
	
	BMS Auto-optimisation Controls CAPEX
	£

	
	Domestic technology costs
	Domestic CAPEX - Gas boiler
	£

	
	
	Domestic CAPEX - Electric heating
	£

	
	
	Domestic CAPEX - ASHP
	£

	
	
	Domestic CAPEX - GSHP
	£

	
	
	Domestic OPEX - Gas boiler
	£

	
	
	Domestic OPEX - Electric heating
	£

	
	
	Domestic OPEX - ASHP
	£

	
	
	Domestic OPEX - GSHP
	£

	
	
	Domestic CAPEX - thermal store
	£

	
	
	Domestic CAPEX - aerated taps, flow restrictors etc.
	£

	
	
	Domestic CAPEX - low flow shower head
	£

	
	
	Domestic CAPEX - WWHR
	£

	
	
	Domestic CAPEX - Electric induction hob
	£

	
	
	Domestic CAPEX - Disconnection of gas supply
	£

	
	
	Domestic CAPEX - LED light bulbs
	£

	
	
	Domestic CAPEX - roof mounted PV array
	£

	
	
	Domestic CAPEX - ventilation
	£

	
	
	Domestic OPEX - roof mounted PV array
	£

	
	
	Domestic OPEX - ventilation
	£

	Heat Network technology costs
	Network Pipe Costs
	Urban - transportation
	£/m kW

	
	
	Rural - transportation
	£/m kW

	
	
	Urban - distribution
	£/m

	
	
	Rural - distribution
	£/m

	
	
	Civils, Hard Dig (for pipe diameter: Series 1)
	£/m

	
	
	Civils, Soft Dig (for pipe diameter: Series 1)
	£/m

	
	
	Civils, Connectors
	£/m

	
	
	Mechanicals (for pipe diameter: Series 1)
	£/m

	
	Non-Domestic HN Technology Costs
	Non-Domestic Substation CAPEX
	£/kW

	
	
	Non-Domestic Substation OPEX
	% of CAPEX

	
	
	Non-Domestic Substation REPEX
	% of CAPEX

	
	Electricity costs (commercial)
	Daytime bulk electricity
	£/kWh

	
	
	Night time bulk electricity
	£/kWh

	
	
	Daytime domestic electricity
	£/kWh

	
	
	Night time domestic electricity
	£/kWh

	
	Domestic HN Technology Costs
	Domestic HIU CAPEX Fixed
	£

	
	
	Domestic HIU CAPEX Fixed
	£/Unit

	
	
	Domestic HIU CAPEX Variable
	£/kW

	
	
	Domestic HIU OPEX
	% of CAPEX

	
	
	Domestic HIU REPEX
	% of CAPEX

	
	Other HN Costs to Consumer
	Heat variable charge - Residential
	£/kWh

	
	
	Heat standing charge - Residential
	£/annum

	
	
	Heat variable charge - Non-Residential
	£/annum

	
	
	Heat standing charge - Non-Residential
	£/annum

	
	
	Initial building HN Connection Cost (Domestic)
	£/connection

	
	
	Initial building HN Connection Cost (Non-Domestic)
	£/connection

	Building heat demand - by archetype
	Heat Consumption: Non-residential
	Commercial Existing
	kWh/m2/Annum

	
	
	Commercial New
	kWh/m2/Annum

	
	
	Retail Existing
	kWh/m2/Annum

	
	
	Retail New
	kWh/m2/Annum

	
	
	Leisure Existing
	kWh/m2/Annum

	
	
	Leisure New
	kWh/m2/Annum

	
	
	Hospital Existing
	kWh/m2/Annum

	
	
	Hospital New
	kWh/m2/Annum

	
	
	Hospitality Existing
	kWh/m2/Annum

	
	
	Hospitality New
	kWh/m2/Annum

	
	
	Community Existing
	kWh/m2/Annum

	
	
	Community New
	kWh/m2/Annum

	
	
	Industrial Existing
	kWh/m2/Annum

	
	
	Industrial New
	kWh/m2/Annum

	
	
	Storage Existing
	kWh/m2/Annum

	
	
	Storage New
	kWh/m2/Annum

	
	
	Restaurants Existing
	kWh/m2/Annum

	
	
	Restaurants New
	kWh/m2/Annum

	
	
	Schools Existing
	kWh/m2/Annum

	
	
	Schools New
	kWh/m2/Annum

	Environmental costs
	Carbon Factors
	Grid electricity: Domestic consumption
	kgCO2e/kWh

	
	
	Grid electricity: Comm. / pub. sec consumption
	kgCO2e/kWh

	
	
	Grid electricity: Industrial consumption
	kgCO2e/kWh

	
	
	LPG
	kgCO2e/kWh

	
	
	Natural gas
	kgCO2e/kWh

	
	
	Heat network carbon factors - assume Grid Electricity
	kgCO2e/kWh

	
	
	Coal (type used for industrial steam)
	kgCO2e/kWh

	
	Air quality damage 
costs from primary fuel use
	Electricity (national average)
	p/kWh

	
	
	Gas (national average)
	p/kWh

	
	
	Coal (national average)
	p/kWh

	
	Carbon Prices
	Carbon price, traded
	Treasury Green Book supplementary appraisal guidance on valuing energy use and greenhouse gas (GHG) emissions - Table 3 ‘Carbon prices and sensitivities 2010-2100’ [footnoteRef:8] [8: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/793632/data-tables-1-19.xlsx] 


	
	
	Carbon price, non-traded
	

	
	
	Carbon price, traded
	

	
	
	Carbon price, non-traded
	

	Fuel costs
	Energy Prices
	Gas: 2020 Domestic (inc VAT)
	p/kWh

	
	
	Gas: 2020 Comm. / pub. sec. (inc. VAT)
	p/kWh

	
	
	Gas: 2020 Industrial (inc VAT)
	p/kWh

	
	
	Electricity: 2020 Domestic (inc VAT)
	p/kWh

	
	
	Electricity: 2020 Comm. / pub. sec. (inc. VAT)
	p/kWh

	
	
	Electricity: 2020 Industrial (inc VAT)
	p/kWh

	
	
	Climate Change Levy Gas (CCL)
	-

	
	
	Climate Change Levy Electricity (CCL)
	-

	
	
	Hydrogen
	p/kWh

	Calculation specifications
	Cost Basis
	All costs and revenues should be provided in REAL Terms
	

	
	Contingency
	Per industry standard norms used in cost estimation
	%

	
	Discount Rate
	Rate
	years

	
	Optimism Bias - Standard Assumption
	OB for purchases of equipment and materials
	%

	
	
	OB for works
	%

	
	
	OB for Other
	%

	
	Levelised Cost of Heat
	Levelised cost of heat to be calculated by dividing the Net Present Cost of generating the Volume of Heat to be Supplied over the Appraisal Period by the Discounted Volume of Heat to be Supplied.
	£/kWh



Distribution parameters
	Pipe size
	Motorway-speed dual carriageways needing fixed traffic barriers, extra signage, cameras, etc
	City centre and major non dual carriageways needing extensive road closures or traffic lights, cones, etc
	Non city centre main road needing temporary traffic lights and cones 
	Residential road (base case)
	Footpath or grass verge on highway
	Non-highway road (local roads owned by private institutions and not open to public)
	Footpath or grass verge on non-highway
	Soft dig
	Blended cost across typologies

	DN25
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN40
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN65
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN80
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN100
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN125
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN150
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN200
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN250
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN300
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN350
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN400
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN450
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN500
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	DN600
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m
	£/m

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Blended pipe costs
	£/m

	
	
	
	
	
	
	Including project costs
	£/m



	Project Costs
	

	Design
	£

	Contract management
	£

	Hazards
	£

	Compensation events
	£






[bookmark: _Ref83670205][bookmark: _Toc84511023][bookmark: _Toc85209035]Appendix F – Model user profiles
The table below defines the users who are expected to interact with the model and its associated infrastructure. These should be used as key reference points in the design and development of user interactions with the model.
	Client (BEIS)

	Primary user story: 
	“We want confidence that the model is able to interpret and process multiple data sources and assumptions in order to designate heat network zones at pace and scale. We shall be able to understand the process as it develops to ensure that it is robust, comprehensive, justifiable, and able to stand up to scrutiny from a variety of stakeholders. The outputs should be appropriate for determining likely areas of heat network deployment in cities/towns across England and supporting policy development in this area.”

	Outcomes expected:
	A model which efficiently and effectively identifies heat network zones under the current landscape and is flexible enough to respond to future changes in the heat network landscape.
A model that can be cost effectively applied at scale 
To understand the full process the model is undertaking.

	Model outputs:
	All outputs are listed in the model output requirements section.

	
	

	Zoning Technical Consultant

	Primary user story: 
	“I want to be able to input local data collected for a pilot city and use the model to explore the best heat network zone to deliver carbon savings at lowest cost in the selected pilot cities.  I expect that the model outputs would be appropriate for project sponsors, developers and investors to understand” 

	Outcomes expected:
	Zone maps appropriate for project sponsors, developers, and investors to understand.

	Model outputs:
	All outputs are listed in the model output requirements section.

	
	

	Local Authorities and Heat Network Industry Practitioners

	Local Authority user story: 
	“I want to be able to understand the full heat network potential within my town / city in a non-technical way”

	Heat Network Industry Practitioners user story
	“I want to use the model outputs to understand what opportunities there are to develop HNs within a town / city, how deliverable they are, and the dependency on supply sources etc.”

	Outcomes expected:
	Zone maps appropriate for project sponsors, developers, and investors to understand.





[bookmark: _Ref83754296][bookmark: _Toc84511024][bookmark: _Toc85209036]Appendix G – Summary Prospectus Template
	CITY NAME
	

	ZONE NAME
	

	[image: Diagram, map

Description automatically generated]URBAN CENTRE
EXAMPLE IMAGE
LOW DENSITY HOUSING


	
	

	Description


A short description of the heat network zone identified. 


This shall reference the key heat demands; the available heat sources; network routing; and key opportunities and risk associated.









	PROJECT METRICS

e.g.
Zone Area (km2)
Demand (GWh)
 Network Length (km)
Linear Heat Density  (kWh/m)
Connections (#)
Mandated connections(%)

	
	ECONOMIC & CARBON METRICS

CO2 Savings (mtCO2e)
CO2 intensity (gCO2e /kWh)
CAPEX (£)
IRR(%)
NPV or NPC (£)
Etc.



[bookmark: _Ref85208968][bookmark: _Toc85209037]
Appendix H – Zoning Technical Consultant Specification
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