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Glossary of Terms 

Adoption 
 
 

The process whereby title to and risk in the Assets passes to 
the DNO or IDNO. 

Asset Value Payment  
 
 
 

A payment made by an IDNO to an ICP upon Adoption, which 
reflects the value of the assets being adopted. The ICP will 
pass this payment through to the customer. 

Assets 
 
 

The electricity infrastructure assets to be installed as part of 
the Works. 

Connectee 
 
 

A party connecting to the Electricity Distribution Network, and 
who has received a Formal Grid Offer from a DNO 

Contestable Works 
 
 
 

Works to install electrical assets on the Distribution Network 
which can be undertaken by an Independent Connections 
Provider, as well as the DNO. See also Non-Contestable 
Works. 

Degasification 
 
 
 

The process of moving away from the use of gas-powered 
central heating in housing towards electric heating. See also 
Electrification. 

Demand Capacity 
 
 

The amount of electrical demand that could be connected to a 
particular part of the Distribution Network. 

Demand Forecast 
 
 
 
 
 

An estimate of the amount of electricity used by future 
customers connected to a particular part of the Distribution 
Network.  Where demand is given in MVA or kVA, this usually 
represents a maximum value, considering the average 
behaviour of a group of customers across the network. 

Demand Uptake 
 
 

The speed or rate at which new or existing customers 
increase their electricity consumption. 

Distribution Network 
Operator (DNO) 
 

An entity licensed under the Electricity Act 1989 to distribute 
electricity via a distribution network 

Economic Advantage 
 
 
 

Under the Subsidy Control Bill 2021, defined as where a 
public body confers a financial benefit on an enterprise that it 
would not have received under normal market conditions.  

Electricity (Connection 
Charges) Regulations 
2017 (ECCR) 
 
 

Regulations under which the cost of reinforcement works to 
the Electricity Grid which are triggered by a Connectee are 
reimbursed to that Connectee by any subsequent Connectees 
(known as “second comers”) through their connection 
charges. 

Electricity Distribution 
Network 
 
 
 

Also known as the Electricity Grid or Energy Grid. The 
interconnected electrical lines, transformers and other 
equipment and installations which are an integral part of the 
system which supplies electricity through low, medium, and 
high voltage. 
 

Electrification 
 
 
 

The process of changing from a fossil fuel-powered method to 
an electricity-powered method: e.g., moving away from diesel 
and petrol cars in favour of electric vehicles. 
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Extension Works 
 
 
 

Works/Assets required to connect a customer to the existing 
distribution network, but which exclude Reinforcement Works/ 
Assets. See also Reinforcement Works. 

Formal Grid  
Application 
 

An application made to a DNO for a connection to the 
Electricity Distribution Network. 

Formal Grid Offer 
 
 

An offer of connection to the Electricity Distribution Network 
made by a DNO to a Conectee 

Four Part Test The test for defining a “subsidy” under the proposed Subsidy 
Control Bill, which comprises the following elements: 
 

Part 1: financial assistance from public 
resources by public authority; 

Part 2: which confers a specific economic 
advantage; 

Part 3: on one or more enterprises; 

 

Part 4: which has, or could have, an effect on: (i) 
competition and investment within the 
UK; or (ii) trade or investment between 
the UK and the EU. 

Generation 
 

The generation of electricity. 

Grid Substation 
 
 
 
 

For the purposes of this report, a Grid Substation is used to 
refer to a Substation within the Distribution Network which 
transforms the 132kV network down to 33kV or 11kV. See also 
Primary Substation. 

Independent Connection 
Provider (ICP) 
 

A regulated independent contractor who carries out 
Contestable Works. 

Independent Distribution 
Network Operator (IDNO) 
 

An Electricity Distribution Network operated by an IDNO. 

Initial Connection 
 
 
 

The first connection to be made pursuant to GCPs Formal 
Connection Offer, which is for a small part of the reserved 
capacity 

Kilo Volt (kV) 
 

Unit of voltage.  1kV = 1000 Volts. 

Kilo Volt Amps (kVA)  
 
 

Unit of Electrical Power.  Domestic demand is usually 
measured in kVA. 

Mega Volt Amps (MVA) 
 
 

Unit of Electrical Power. Used for larger demands and 
equipment ratings.  1MVA = 1,000kVA.    

Mega Watt (MW) 
 
 

Unit of Real Power. The useful electrical power that flows 
around the grid. 

Minimum Scheme 
 
 

The lowest capital cost for which a connection can be offered 
by a DNO. 

Net Present Value (NPV) 
 
 

The value of all future cash flows over the entire life of an 
investment discounted to the present. 
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Non-Contestable Works 
 
 
 
 

Works which can only be completed by the DNO as the owner 
of the Electricity Distribution Network, includes the final 
connection into the existing network and any upstream 
reinforcement works. See also Contestable Works. 

Point of Connection (PoC) 
 
 

The physical location at which the Connectee’s equipment 
connects to the Electricity Distribution Network, which is set 
out in the Formal Grid Offer 

Price Control (Review)  
Period 
 

A 5-year period during which Ofgem controls the revenue that 
DNOs may connect from customers through their electricity 
bills. 

Primary Substation 
 
 

A substation within the Distribution Network which transforms 
the 33kV network down to 11kV. See also Grid Substation. 

Public Contracts 
Regulations 2015 (PCR) 
 

Regulations which govern how a contracting authority may 
procure public works contracts. 

Reinforcement Works 
 
 

Works or Assets installed that add capacity to the existing 
shared use Distribution Network. See also Extension Works.  

RIIO ED-2 
 
 

The Price Control Period running from 1 April 2023 – 31 
March 2028. See also Price Control Period.  

RIIO ED-3 
 
 

The Price Control Period running from 1 April 2028 – 31 
March 2033. See also Price Control Period.  

Second Comer 
 
 

A subsequent Connectee. See also Electricity (Connection 
Charges) Regulation. 

Subsidy Control 
 
 

The legislative regime which controls how state aid may be 
offered by public authorities. 

Switchboard/Switchgear 
 
 

Electrical equipment used to switch different parts of the 
distribution network on and off. 

System Charges 
 
 
 

Charges paid by Connectees to the electricity grid in order to 
use the electricity grid. See also Electricity (Connection 
Charges) Regulation. 

Transformer  
 
 

Electrical equipment used to transform between voltage levels 
at a substation. 

Utilities Contracts 
Regulations 2016 (UCR) 

Regulations which govern how a contracting authority may 
procure public works contracts. 



 

 
 

1 Introduction 
 
This document is the Outline Business Case (OBC) that makes the case for securing City Deal 
funding for the delivery of the Greater Cambridge Partnership Electricity Grid Reinforcement 
project. The project aims to deliver new energy grid infrastructure in the Greater Cambridge area 
to facilitate planned developments and enable further economic growth by improving electricity 
demand capacity.  
 

1.1 Context 
 
Electricity distribution network operators (DNOs) or independent distribution network operators 
(IDNOs) own and operate the electricity distribution network.  They are required by law to offer a 
connection to anyone who asks, at the lowest capital cost.  This is known as the “minimum 
scheme”. The DNO for the Greater Cambridge area is UK Power Networks (UKPN), with their full 
coverage area shown in Figure 1.1. 
 

 
Figure 1.1 UK Power Networks (UKPN) own and maintain electricity cables and lines across London, South East and 

East of England. 

In some cases, as in the Greater Cambridge area where there is a high rate of economic growth, 
connections cannot be completed until the network is upgraded. The DNO is able to recover the 
cost of such an investment from the connecting customer(s) and/or existing customers through 
use of system charges. However, in order to pass the cost onto existing customers, the DNO 
must demonstrate to Ofgem, as the Independent National Regulatory Authority (INRA), that the 
benefits of upgrading the system outweigh the costs, and that the upgrade is in the interests of 
the wider customer base.   
 
Ofgem controls the revenue that DNOs are allowed to collect from customers through system 
charges added to their electricity bills. These price controls are reviewed every five years and 
during a review, each DNO must submit a business plan that forecasts the volume and justifies 
the cost of the work that they intend to undertake in the upcoming price control period.  The 
business plans are assessed by Ofgem and used to set a revenue allowance for the DNO for the 
forthcoming price control period. If a DNO is unable to justify the cost of a proposal, then the 
investment will not be included in the DNO’s revenue allowance.  In that case, the full costs of the 
investment must be borne by the customer seeking a connection. These costs are typically 
perceived as prohibitive and present a barrier to growth and development. 
 
There is currently a price control review period underway, with DNOs required to submit their final 
business plans on 1 December 2021 for the next price control period, known as RIIO ED-2.  RIIO 
ED-2 will run for 5 years from 1 April 2023 until 31 March 2028.  Throughout 2021, the GCP has 
lobbied UKPN to include the reinforcement works identified in this business case as critical for 
the Greater Cambridge area within its business plan for RIIO ED-2, however the outcome of this 
process will not be known until the end of 2022.  Even if funding is awarded, delivery cannot start 
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until 2023, but could be as late as 2028.  This would result in a 2-to-7-year delay in the substations 
being energised and able to accept connections.  
 

1.2 Project Background 
 
In 2019, the Greater Cambridge Partnership (GCP) commissioned two reports1 to assess the 
condition of the electricity grid in the Greater Cambridge area and to establish the extent to which 
constraints on the electricity network were preventing local development.  These reports found 
that reinforcement works to the grid were required in order to meet demand in Greater Cambridge, 
Section 2.2 of this paper explains the findings in more detail. From the long list of options identified 
in these reports, detailed in Section 3.1, there were 3 grid substations short-listed by the GCP as 
being critical to enabling economic growth and planned developments in the area: Cambridge 
East, Trumpington Primary and Cambridge West grids. 
 
In order to unlock electricity demand capacity in Greater Cambridge, the GCP has considered 
funding the reinforcement and upgrade of 2 of the 3 critical grid substations: one at Trumpington 
and one at Cambridge East in anticipation of increased demand.  As set out in the main body of 
this Outline Business Case, the GCP intends to recoup the cost of this investment from 
developers and other subsequent connectees to the network, through the same mechanism as a 
DNO which is the Electricity (Connection Charges) Regulation (ECCR) 2017.  
 
The ECCR mechanism requires subsequent connectees to pay a fair proportion of the initial 
capital cost paid by the first connecting party.  By enabling developers to pay connection charges 
which are in proportion to the level of electrical capacity which they require, the GCP will 
significantly reduce the risk of development failing to materialise by providing the marketplace 
with an equitable solution.  
 
The current grid infrastructure around Cambridge has a total demand capacity of approximately 
240MVA in total. As described in Section 3 of this business case and as shown in Error! 
Reference source not found..1, the delivery of the 3 short-listed grid substations, could unlock 
up to 120MVA of additional demand capacity, over a 4-to-5-year delivery timeframe. This 
additional capacity would be a 50% increase. 
 

 
 
At present, this paper recommends progressing the delivery of 2 of these substations, at East 
Cambridge and Trumpington substations only. The delivery of these substations will unlock 
approximately 69MVA for the south of the Greater Cambridge area, meaning a 29% increase in 
demand capacity. The business case for West Cambridge is still under development and the need 
for this substation is likely to be highly dependent on the progress of the University’s North-East 
Campus developments. 
 

 
1 “Greater Cambridge Partnership – Local Network Analysis” dated February 2019 and prepared by Asset Utilities and 
“Growth in Greater Cambridge: Network Expansion Programme.  Feasibility Study for the Greater Cambridge Partnership” 
dated October 2019 and prepared by UK Power Networks. 

The capacity of grid infrastructure is measured in units of MVA (Mega Volt Amps)  
 

1 MVA = 1 MW (Mega Watt) of electrical power when the grid is operating normally   
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Figure 1.2 Relevant Grid Reinforcements under consideration in this project (NOTE:  West Cambridge Grid is not 
currently recommended to proceed) 

 
  



  
 

4 
 

2 The Strategic Case 
 
This section is the Strategic Case, which will aim to demonstrates the case for change, and 
explain how the proposed investment will further the aims and objectives of the organisation. 
 

2.1 Objectives 

The proposal put forward in this Outline Business Case is that the GCP should support investment 
to pro-actively increase the capacity of the electricity grid in the Greater Cambridge area in order 
to achieve the following objectives: 

 To ensure that growth in Greater Cambridge is not delayed due to limitations in the 
electricity grid and that costs for new connections are not prohibitive; and 

 To contribute to a net zero economy by ensuring that there is adequate headroom in the 
electricity grid to enable the following: 

o take-up of renewable technologies 

o take-up of electric vehicles 

o reductions in dependence on gas for domestic power supply 

 

2.2 The Case for Intervention 

In 2018, the Greater Cambridge Partnership’s (GCP’s) Economy and Environment Working 
Group commissioned Asset Utilities to undertake a Local Electricity Network analysis study. The 
key areas of work covered included: 

 The types and levels of constraints on the local distribution network in the Greater 
Cambridge area and how this impacts a) the delivery of housing and jobs and b) 
opportunities for clean energy projects and the electrification of transport to improve air 
quality and reduce carbon emissions; and 

 The quantification of these impacts on the growth targets and timescales agreed by 
Government with the GCP as part of the Cambridge City Deal; and 

 Identification and recommendation of the most effective interventions that the GCP and 
partners could facilitate and/or invest in. 

The report, produced in Feb 2019, noted that UKPN advised that present demand capacity for 
Greater Cambridge is 240 MegaWatts (MW). The predicted additional demand, notably driven by 
the electrification of transport, could almost triple the existing total demand requirement for the 
Greater Cambridge area from 240MW in 2019 to 710MW by 2031, as illustrated in Figure 2.1. 
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Despite some planned reinforcement works by UKPN detailed in Section 3.1, there remains to be 
a limited capacity within the existing high voltage (132kV) primary substation network. The 
problems are particularly acute at Histon, Arbury and Fulbourn grid substations. Power supply 
from these existing substations is limited by the circuits feeding them and the size of the 
transformers. The state of the current electricity grid infrastructure means that there are numerous 
planned private and public sector projects that would be ‘at risk’ of not taking place.  

The electricity grid network capacity is also constrained for generation, which means that 
opportunities to exploit alternative energy sources, such as solar power, cannot be fully realised 
until capacity is reinforced. The key finding of the report was that “the electricity network as 
designed, is unable to meet the future electrical demand requirements or the changing face of 
technology (e.g., electrical vehicle connections) in Greater Cambridge.” 

2.3 Demand Forecasts 

The demand forecasting used to support this business case includes the Asset Utilities study 
detailed above in Section 2.2., as well as further analysis undertaken by Roadnight Taylor and 
WSP (see Appendices 1 and 2). The demand forecasts have all used known planning applications 
to predict growth in the area and the subsequent additional energy demand capacity necessitated.  
 
Following the Asset Utilities report, the GCP commissioned an engineering feasibility study from 
UKPN as the local Distribution Network Operator (DNO) with the resulting report produced in 
October 2019.   
 
The outcome of the feasibility study stated that development to the West and South of Cambridge 
is currently limited by the absence of high voltage (132kV and 33kV) network infrastructure. The 
strategic view to support growth in these areas is centred in the extension of the 132kV and 33kV 
networks between East and West Cambridge. These extensions would provide significant 
flexibility to offer grid access more widely across the city as and where it might be required in the 
future. 

Furthermore, to add to the demand forecasting the GCP instructed Roadnight Taylor as the 
supporting technical consultants on the project to conduct some high-level demand analyses to 
support a formal grid application to UKPN in April 2021, the resultant report is appended as 

Figure 2.1 The cumulative additional demand profile by area together with the total cumulative demand profile from 
2019-2031. 
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Appendix 1. Then in June 2021, WSP were contracted to conduct a more detailed demand study 
which also considered net zero targets and mechanisms to reach them, including the 
‘degasification’ of heating in existing housing through the use of heat pumps. The WSP report is 
appended as Appendix 2. 

All the different demand forecasts compiled to date are based on the residential and commercial 
developments identified in the planning registers and the Adopted Local Plans. There is a broad 
consensus around the level of commercial demand, however there was a wide range of 
assumptions used to determine residential demand. Table 2.1 summarises the different 
residential demand forecasts undertaken for this project.   

Table 2.1 Residential demand analyses conduced to support the development of the Greater Cambridge Electricity 
Grid Reinforcement project proposal. 

Date Report Demand 
Assumptions 

Comments 

2018 
GCP Local Network Analysis (Asset 

Utilities)  

5.5kVA - 
10.5kVA per 
dwelling 

4 scenarios considered. 
10.5kVA assumes all 
properties have EV charger + 
heat pump. 

2019 UKPN Feasibility Assessment 3.0 – 3.9kVA 
per dwelling 

Considered Moderate, High, 
and Gone Green scenarios  

2021 
GCP Demand Report (Roadnight 

Taylor) 
3.9kVA per 
dwelling 

Corresponds to the “Gone 
Green” demand growth 
scenario considered in the 
UKPN feasibility assessment 

2021 
Greater Cambridge Demand 

Report (WSP) 
1.4kVA per 
dwelling 

Assumes electrified heating 
but assumes low level of EV 
charging demand. 

Residential Demand included in Formal 
Grid Applications: 3.9kVA per dwelling 

 

2.4 Policy Alignment  
  
As part of the development of the business case, a brief policy review has been undertaken to 
ensure that the proposed project is aligned with wider policy and strategy.   
  
It is worth noting that the Adopted Local Plans (covering the period 2021 – 2031) have been 
considered throughout the development of this proposal and the developments included in the 
plans have formed the basis of much of the demand analysis. At the time of writing, the emerging 
Local Plan (covering the period 2031 – 2041) was being finalised and has therefore not been 
included in this Outline Business Case but will be considered at the next stage of the project.   
  

 Greater Cambridge City Deal  

The proposed investment is consistent with the deal agreed between Central Government 
and the Greater Cambridge partners which allows Greater Cambridge to maintain and grow its 
status as a prosperous economic area. The deal is intended, amongst other things to accelerate 
delivery of 33,480 planned homes and enable the delivery of 1,000 extra new homes in rural 
areas.  
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 CPCA Independent Economic Review  

The findings of the report are consistent with those of the CPCA Independent Economic Review 
(CPIER 2018) which recognises that the current electricity network is a barrier to growth in two 
key respects:  

 without significant grid reinforcement works to the existing network by 
UKPN, capacity problems would result across the GCP area; and  
 

 constraints on the grid also severely impact localised generation of clean 
energy and our ability to install Electric Vehicle (EV) charging.  

 

 The Cambridgeshire & Peterborough Local Transport Plan  

Creation of grid capacity to serve an increased electric vehicle fleet is also consistent with 
Objective 10 of The Cambridgeshire & Peterborough Local Transport Plan which states “Reduce 
emissions to ‘net zero’ by 2050 to minimise the impact of transport and travel on climate change”   
 
The specific policy under Policy Theme 10.1 “Reducing the carbon emissions from travel” is 
“Reducing emissions by encouraging the uptake of new emissions free technologies and 
encouraging sustainable alternatives to the private car.”  
 

 Adopted Local Plans  

The Adopted 2018 Cambridge City Local Plan Policy 29: Renewable and low carbon energy 
generation states that:  
 
“Proposals for development involving the provision of renewable and/or low carbon energy 
generation, including community energy projects, will be supported, subject to the acceptability of 
their wider impacts. As part of such proposals, the following should be demonstrated:  
 

a. that any adverse impacts on the environment, including local amenity and 
impacts on the historic environment and the setting of heritage assets, have 
been minimised as far as possible. These considerations will include air 
quality concerns, particularly where proposals fall within or close to the air 
quality management area(s) or areas where air pollution levels are 
approaching the EU limit values, as well as noise issues associated with 
certain renewable and low carbon technologies; and   
 

b. that where any localised adverse environmental effects remain, these are 
outweighed by the wider environmental, economic or social benefits of the 
scheme.”  

In the South Cambridgeshire Local Plan, Policy CC/2: Renewable and Low Carbon Energy 
Generation states “Planning permission for proposals to generate energy from renewable and low 
carbon sources, with the exception of proposals for wind turbines, will be permitted provided that:  

a. The development, and any associated infrastructure, either individually or 
cumulatively with other developments, does not have unacceptable adverse 
impacts on heritage assets (including their settings), natural assets, high 
quality agricultural land, the landscape, or the amenity of nearby residents 
(visual impact, noise, shadow flicker, odour, fumes, traffic); 
 

b. The development can be connected efficiently to existing national energy 
infrastructure, or by direct connection to an associated development or 
community project, or the energy generated would be used for on-site 
needs only;  
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c. Provision is made for decommissioning once the operation has ceased, 
including the removal of the facilities and the restoration of the site; and  
 

d. Developers have engaged effectively with the local community and local 
authority.”  

 

 Cambridgeshire and Peterborough Independent Commission on Climate  

The latest report from the Independent Commission titled Fairness, nature and communities: 
addressing climate change in Cambridgeshire and Peterborough (October 2021) includes a 
recommendation to partner authorities and Local Government bodies around the development of 
a local area energy plan.   
   
The report focuses on energy because of its role in the electrification and decarbonisation of 
transport and buildings. Specifically, the report recommends:  
   

 Developing local energy plans, working with stakeholders, to have a key 
role in preparing for decarbonisation   

 Embracing the full range of economic and business opportunities arising 
from the transition to net zero  

 The creation of green jobs linked to energy (EV, renewables etc.)  

 Using Local Government purchasing power in the form of green innovation  

 

2.5 The Case for Public Funding  
  
Utility providers have a statutory duty to deliver required upgrades and reinforcements within their 
networks to support the delivery of growth. However, they are regulated by Ofgem and 
constrained to operate reactively to demand. They are only able to commit to designing upgrades 
on their networks when outline planning consent is available, and they have been approached by 
developers and are certain that that development will come forward to avoid the risk of ‘stranded’ 
assets. This can create significant delays for housing and commercial developments as it can 
take several years to deliver power infrastructure, thereby delaying growth, renewables projects 
and the electrification of transport. This challenge is not unique to Greater Cambridge and other 
‘high-growth’ areas face the same issues.    
 
If the GCP does not support intervention then grid capacity enhancements will proceed at a 
slower pace and will be dependent on the outcome of UKPN’s negotiations with Ofgem as part of 
the Price Control Review Period, known as RIIO ED-2 (2023 – 2028). It is not anticipated that 
public funding would be used in the event that UKPN are granted funding within their RIIO ED-2 
settlement, but any works on the substations could not start until 2023 at the earliest. Until that 
time, without investment, any single developer who applies for a connection at the point where 
capacity is not available would be quoted for the full cost of reinforcement, which can have a 
significant impact on development viability.  
 
To balance the risk of delay against the risk of public funding being used in place of the 
established DNO funding mechanism, GCP will progress only the initial design, and planning 
feasibility works until the final outcome of UKPN’s funding negotiations with Ofgem is complete. 
This is considered to be the least regret option, as it minimises at risk investment, without delaying 
the energisation of the substations. 
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Figure 2.2 Least Regret Path to balance risk of delay against risk of public funding replacing DNO funding 

A coordinated approach to transform the local energy network is required across a range of public 
and private organisations to help protect the delivery of; future 
residential developments, commercial developments and the associated job creation, electric 
vehicle charging infrastructure to support the electrification of transport, and 
renewable energy generation projects. Without intervention the network might become a 
constraint for projects which will contribute to achieving net zero carbon goals.  
 
The partner councils of the GCP have all issued a Climate Emergency Declaration2 and have put 
forward their own climate change strategies and targets. The electrification of transport and similar 
goals put forward in these strategies will require enhancements to the current electricity grid 
network and capacity. The proposal to forward-fund reinforcements to the Greater Cambridge 
electricity network aligns with the wider ambitions to tackle climate change, and also provides an 
opportunity for the GCP to become a leading authority in creating a Green Economy.    
  
The grid reinforcement works proposed align well with the GCP objectives to enable economic 
growth, accelerate housing developments and to support the electrification of transport. This 
project proposal is centred on addressing an identified barrier to growth, the current energy grid 
capacity, which will impact developments within the Adopted Local Plans (2021-2031) and has 
the possibility to also support developments within the Emerging Local Plan (2031 – 
2041). Sections 3, 4 and 5 of this business case outline potential commercial and funding 
options in more detail which might allow a shared approach to funding whilst achieving a degree 
of risk transference.    
 

2.6 The Impact of No Intervention (“Do Nothing” Scenario)  

Without intervention by GCP, it would be left to UKPN as the DNO to build a case in their business 
plan for the next regulatory price control period for investment in Cambridge East and 
Trumpington.   
 
As previously mentioned in Section 1.1, there is currently a price control review period underway, 
with DNOs required to submit their final business plans on 1 December 2021 for the next price 
control period, known as RIIO ED-2 (2023 - 2028). Throughout 2021, the GCP has lobbied UKPN 
to include the reinforcement works identified as critical for the Greater Cambridge area within its 
business plan for RIIO ED-2.    
  
UKPN’s potential investment in these scheme’s is dependent on Ofgem’s decision on the funding 
settlement for the RIIO ED2 regulatory price control period which covers investment from 2023-
2028. The outcome of this process will not be known until the end of 2022.  Even if funding is 

GCP Accepts Grid Connection Offers 

(Dec 2021)

GCP funds only design and planning works 

(Dec 2021 - Dec 2022)
April 2023 onwards

UKPN submits business case 
to Ofgem.  

Includes funding request for 
East Cambridge Grid and 
Trumpington Substations  

(Dec 2021)

Funding Approved for both 
East Cambridge Grid and 
Trumpington Substations

(Late 2022)

GCP withdraws from 
connection agreement (no 

penalty) and allows UKPN to 
fund and progress all 

remaining works.

Investigate routes for 
recovery of GCP funds spent 

up to this point on design and 
planning.

Funding Rejected by Ofgem 
for EITHER East Cambridge 

Grid or Trumpington 
Substations

(Late 2022)

GCP Continue funding 
substation(s) which have 

been rejected.  
Investment recovered 

through ECCR
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awarded, delivery cannot start until 2023, but could be as late as 2028. This would result in a 2-
to-7-year delay in the substations being energised and able to accept connections.  
 
Such a delay will have a significant impact on growth in South Cambridge.  These areas are 
already grid constrained, and most new developments will be unable to proceed until the 
substations are energised.   Without pro-active investment by GCP therefore, the 
schemes detailed in Table 2.2. would be significantly delayed due to grid connection timeframes.  
 
As well as the developments identified in Table 2.2., there are possibly developments in the 
Emerging Local Plan (2031 – 2041) which will be similarly impacted by the lack of energy 
infrastructure and demand capacity, though these developments have not yet been considered 
within this project proposal.  
 
It is also worth considering that although the benefits in Table 2.2. are summarised in terms of 
new homes and commercial or R&D floorspace, there are further benefits which are harder to 
quantify including the creation of new jobs from these developments when they go ahead, and 
possible carbon savings achieved by enabling renewable energy and net carbon zero-centred 
projects to go ahead. Furthermore, amongst the Cambridge Biomedical Campus developments 
are proposals for new hospitals which will serve Cambridgeshire residents and the wider region, 
but which will require significant improvements to the current energy infrastructure in order to go 
ahead.  
 
Table 2.2 Summary of the planned developments in the Adopted Local Plans and/or the Planning Register, and which 
grid substation they are dependent on. 

Development Planning Ref Benefits Dependent on 

Fen Ditton – 
Cambridgeshire East  

S/2682/13/OL & 
S/1096/19/RM 

1400 new homes  Cambridge East  

Station Area & Mill 
Road  

LocalPlan/M2 
LocalPlan/M14 
LocalPlan/M44 

1600 new homes  Cambridge East  

Worts Causeway  LocalPlan/GB1 & 2 430 new homes  Cambridge East  
Trumpington Housing  S/0054/08/O 

& 
LocalPlan/R42b 

700 new homes  Trumpington + 
Cambridge East  

Granta Park Phase 2  S/01110/15 34,000 sqm of R&D floorspace   Cambridge East  

Plot 1000 Discovery 
Drive (Part of CBC 
expansion)  

C/00176/16 75,000 sqm of R&D and Clinical 
floorspace  

Cambridge East  

Biomedical Campus 
Extension  

S/LocalPlan/E2 30,000 sqm of R&D floorspace   Trumpington + 
Cambridge East  

Land South of 
Addenbrooke’s 
Campus  

C/00796/06 13,000 sqm of R&D floorspace   
63,000 sqm of Clinical 
floorspace  

Trumpington + 
Cambridge East  

Total   
Including smaller 
developments  

  5,700 new homes   
270,000+ sqm of new R&D, Clinical and Commercial 
floorspace  
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3 The Economic Case 
 
This section contains the Economic Case for the Electricity Grid Reinforcements project which 
includes an options appraisal to identify their impacts, costs, and benefits.  

For the purposes of the Outline Business Case the benefits have been assessed in terms of news 
homes and commercial developments enabled, however it is important to note that there may be 
further environmental co-benefits of delivering the project, such as carbon savings. It is proposed 
that further work to assess the potential carbon savings is undertaken at the Full Business Case 
stage. 

3.1 Long-Listed Options 
 
Both UKPN and independent consultants Asset Utilities have undertaken previous feasibility 
studies in 2018-19 which outlined a long list of possible interventions to address grid capacity 
issues in the Cambridgeshire network.  These are summarised in Table  below. 
 

Table 3.1 – Long List of Grid Interventions, with GCP Short-listed options highlighted. 

Grid Reinforcements Identified Current Status 

A Madingley Road primary transformer upgrade  Completed 

B Fulbourn Grid 33kV switchgear replacement  Due for completion 2022 

C Histon - Longstanton 33kV circuit upgrade Completed 

D Fulbourn – Sawston 33kV circuit upgrade  Due for completion 2022 

E Histon new 132kV/33kV transformer + 33kV 
switchboard  

Due for completion 2023 

F Replacement of Burwell Local Grid 
transformers  

Due for completion 2024 

G Creation of East Cambridge Grid  Recommended in UKPN Feasibility Study 
but no UKPN funding allocated 

H Creation of Granta Park Primary  Subject to connections activity in this area 
– funding proposed in 2023-2028 
regulatory period. 

I Creation of Trumpington Primary  Recommended in UKPN Feasibility Study 
but no UKPN funding allocated yet 

J Creation of West Cambridge Grid  Recommended in UKPN feasibility study, 
but not until 2028, subject to connections 
activity in this area. 

K Madingley Road Primary upgrade works  
 

Not required until ~2029 

L Establishment of new Madingley Road – St 
Anthony Street interconnectors 

Not required until ~2030 
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A number of these project have already been progressed by UKPN, whereas others have been 
deemed unnecessary at present. East Cambridge Grid, Trumpington Primary, and West 
Cambridge Grid were shortlisted as schemes required to unlock critical grid capacity withing 
Greater Cambridge, but which have not been allocated funding by UKPN.   
 
At present these schemes will not be progressed unless forward funded by an external party, 
such as GCP. A summary of each scheme is presented in Table 3.2. 
 
Table 3.2. Summary of each short-listed grid substation scheme. 

  East Cambridge Grid 

A new 132/33kV grid substation around the Babraham Road area. 

High level scope: 

 New grid substation with one 45/90 MVA transformer 
 132kV switching (“transformer swinger”) arrangement at Fulbourn Grid 
 4km of 132kV cable from Fulbourn Grid to the new grid site 
 33kV switchboard with nine panels initially (2 transformers, 1 bus section, 6 feeders) 

Anticipated cost to deliver (provisional): £11.5m to £12.5m  
Trumpington Primary  

A new primary substation is proposed in the west side of Cambridge (Trumpington), with 
two 33/11kV transformers and a new 11kV switchboard. The primary substation will be 
supplied from Cambridge East Grid substation and will form part of the “Bourn 33kV ring”.  

This scheme is dependent on Cambridge East Grid being completed. 

High level scope:  

 New primary substation, with two 24 MVA 33/11kV transformers and a new 10 
panel 11kV switchboard (2 transformers, 1 bus section, 7 feeders) 

 approx. 5km (2x 2.5km) of 33kV cable + jointing to loop in and out of the “Bourn 
33kV ring” 

 a five panel 33kV switchboard at Trumpington Primary 
 approx. 6.2km of dual 33kV cable from East Cambridge Grid to Trumpington via 

Addenbrookes (2km from East Cambridge to Addenbrookes and 4.2 km from 
Addenbrookes to Trumpington) 

 two three panel 33kV boards at Addenbrookes Primary. 

Anticipated cost to deliver (provisional): £10.5m to £11.5m  

West Cambridge Grid 

A new grid substation is proposed south of the A428/A14/M11 junction, with two 
132kV/33kV transformers. The 132kV network will be extended south from the overhead 
circuits between Histon and Little Barford (PT route). The new grid substation will break the 
existing “Bourn 33kV ring”, creating three independent feeders from the new 33kV 
switchboard. West Cambridge Grid will unlock capacity in the western side of Cambridge, 
strengthen the interconnection with the network supplied by Little Barford and enhance the 
interconnection capability with the “Fulbourn/East Cambridge Grid” group.  

High level scope:  
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 New grid substation with two 132kV/33kV 90 MVA transformers 
 132kV tee + inline circuit breakers at the tee point on the PT route 
 approx. 7km of dual 132kV cable from the tee point to West Cambridge Grid 
 33kV switchboard with seven panels initially (2 transformers, 1 bus section, 4 

feeders) 
 Break the “Bourn 33kV ring” tee point and extend the three circuits to circuit 

breakers at West Cambridge Grid (approx. 500 meters each) 

Anticipated cost to deliver (provisional): £19.1m to £20.1m  

3.2 Short-Listed Options  
 
The short list of options available to GCP has been shaped further by consideration of the 
timeframes within which each grid intervention is required before growth is constrained in a 
particular area.  Cambridge West Grid has not been included in the short-listed options within this 
business case, due to uncertainty over the timeframe of the University’s North-East 
developments.  This scheme could be progressed separately in future once there is more 
information available regarding the timeframes. 
 
The following short-listed options are described below and the costs and benefits of each are 
assessed: 

 Option 1:  Do Nothing 

 Option 2: GCP fund the delivery of Cambridge East Grid and Trumpington Primary  

 Option 3: GCP fund the delivery of Cambridge East Grid only 

 

 Cost/Benefit Appraisal  

The cost of delivering each option has been estimated and is presented in Table 3.3 below.  
These are initial estimates only and are based on UKPN delivery the works in option 2 and 
option 3 (alternative delivery routes are considered in section 4.1).  It is important to note that 
the costs may vary from those presented here once the project progresses to detailed design. 
 

Table 3.3. – Initial estimate of net capital costs for each short-listed option 

Cost Estimates 
Option 1: 

Do Nothing 

Option 2: 
East Grid and 
Trumpington 

Option 3: 
East Grid only 

Grid Costs (UKPN) n/a £22,500k £11,500k 

Land Costs n/a £500k £270k 

GCP Management costs n/a £550k £330k 

TOTAL £0 £23.5m £12.1m 

 
The primary benefit and purpose of this investment is the potential to unlock housing and 
commercial growth which is currently restricted due to the lack of grid capacity in the south 
Cambridge area. For each option, this has been quantified in terms of numbers of new homes 
and employment floorspace, as well as low carbon transport enablers in Table 3.4.4.   
 
 
 
 
 



  
 

14 
 

 
Table 3.4. – Growth Benefits from each short-listed option 

Growth Enabled 
Option 1: 

Do Nothing 

Option 2: 
East Grid and 
Trumpington 

Option 3: 
East Grid only 

New Homes n/a 5,700 new homes 5,000 new homes 

New Employment Floorspace n/a 270,000m2 110,000m2 

Low Carbon Transport n/a 1700 new EV charge 
points 

1500 new EV charge 
points 

 
In addition to the primary benefit of enabling new homes and employment, there is also the 
potential to recover back the investment, as new demand connects. The investment recovery is 
discussed more in Sections 4 and 5 of this report but summarised here in Table 3.5. in order to 
capture the full benefits. 
 

Table 3.5. – Cost Benefit Evaluation of each short-listed option 

 Option 1: 
Do Nothing 

Option 2: 
East Grid and 
Trumpington 

Option 3: 
East Grid only 

Capital Costs £0 £23.5m £12.1m 

New Grid Capacity 
Created 

None 69-114 MVA* 45-90 MVA* 

Capacity Reserved 
for GCP 

Developments 
None 61 MVA 41 MVA 

Growth 
Enabled/Accelerated 

None 
5700 New Homes + 

270,000m2 Employment 
Space 

5000 New Homes + 
110,000m2 Employment 

Space 

Future Revenues 
(Via ECCR 
Recovery** 

N/A ~ £20.5M*** ~£10.4M 

* Depends on detailed design and transformer ratings 
** Subject to actual growth uptake 
*** Also subject to regulatory review if ECCR legislation is amended 

 
There are also environmental co-benefits of enhancing the energy grid infrastructure in Greater 
Cambridge sooner rather than later, as the added grid capacity will enable further development 
of schemes involving electric vehicle charging and ‘degasification’ or the electrification of 
heating within existing housing. Further work to assess these benefits in full, including the 
influence on the local carbon budget, is proposed at the Full Business Case stage. 
 

 Preferred Option 
 
Based on the initial cost/benefit appraisal, the preferred option of the short-listed options outlined 
in Section 3.2 above is Option 2 where both Cambridge East Grid and Trumpington Primary are 
delivered to maximise the possible benefits and minimise the risk of the GCP being asked to 
undertake such an intervention again in the near future. At this stage, there is an indication that 
preferred delivery route for this option is via UKPN as the local DNO, but there are other options 
available to the GCP and these are discussed in Section 4.2. 
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4 The Commercial Case 
 
This section is the Commercial Case which aims to provide evidence on the commercial viability 
of a proposal and the procurement strategy that is used to engage the market.  

4.1 UKPN Grid Connections Offers 
 
In August 2021, the GCP received formal “Grid Connection Offers” from UK Power Networks 
(UKPN) as the Distribution Network Operator (DNO) for the Greater Cambridge area. These 
‘Offers’ form the basis of the Commercial Case as it is the DNO who determines the works 
required to create the required grid capacity.  This is true for all potential delivery routes. 

The connection offer for Cambridge East Grid is summarised in Table 4.1 and the connection 
offer for Trumpington Primary is summarised in Table 4.2. 
 
Table 4.1  Cambridge East Grid Connection Offer Summary 

Name and Reference of Offer 
GCP Cambridge East Project CB22 3AB 

UKPN Reference Number:  8600022405 

Name of Contracted Party Cambridgeshire County Council 

Connection Offer Date 05th August 2021 

Connection Offer Expiry Date 14th December 2021 

Total Capacity Secured 

41,000kVA of demand capacity, including an initial 500kVA 
connection. The remainder of the 41,000kVA of capacity is 
reserved for a period of 10 years and effectively “ring-fenced” for 
developments that fulfil the objectives of the GCP. 

Point of Connection & 
connection arrangement 

The new Cambridge East Grid substation will be connected to 
Fulbourn Grid at 132kV.   

An initial 500kVA connection at Babraham Park and Ride will be 
connection to the local 11kV network supplied from Radnor 
Primary. This initial connection will be facilitated by the capacity 
created at the East Grid capacity and will allow UKPN to apply the 
ECCR recovery mechanism to the costs of this scheme. 

Total Budget Connection 
Costs 

 

Subject to detailed design and 
procurement process 

Option A: 

(UKPN delivers all works) 

 

£11,495k + VAT 

 

Option B/C: 

(UKPN delivers only the Non-
Contestable works, an 

independent contractor delivers 
the remainder) 

£3,258k + VAT + ICP costs 
(see Figure 4.2.) 

Acceptance Cost 

A deposit of £100k+VAT is required upon acceptance of the 
UKPN Offer. 

This will cover the early stages of design and feasibility work.  An 
additional payment will be required to prior to detailed design. 

Connection Timescale 
UKPN have indicated the connection works should be completed 
on or before 30th June 2025.  This is an indicative date only. 
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Table 4.2:  Trumpington Primary Connection Offer Summary 

Name and Reference of Offer 
Offer Letter - GCP Trumpington Project CB2 9FT 

UKPN Reference Number:  8600022404 

Name of Contracted Party Cambridgeshire County Council 

Connection Offer Date 05th August 2021 

Connection Offer Expiry Date 14th December 2021 

Total Capacity Secured 

20,000kVA of demand capacity, including an initial 500kVA 
connection. The remainder of the 20,000kVA of capacity is 
reserved for a period of 10 years and effectively “ring-fenced” for 
developments that fulfil the objectives of the GCP. 

Point of Connection & 
connection arrangement 

The new Trumpington Primary substation will be connected to the 
new Cambridge East Grid substation, as well as the existing 
UKPN 33kV network.  

The initial 500kVA connection will be fed directly from 
Trumpington primary substation. 

Total Budget Connection 
Costs 

 

Subject to detailed design and 
procurement process 

Option A: 

(UKPN delivers all works) 

 

£11,002k + VAT 

 

Option B/C: 

(UKPN delivers only the Non-
Contestable works, an 

independent contractor delivers 
the remainder) 

£333k + VAT + ICP costs (see 
Figure 4.2.) 

Acceptance Cost 

A deposit of £100k+VAT is required upon acceptance of the 
UKPN Offer. 

This will cover the early stages of design and feasibility work.  An 
additional payment will be required to prior to detailed design. 

Connection Timescale 

UKPN have indicated the connection works should be completed 
on or before 31st October 2025.   

This is an indicative date only. 

 

4.2 Procurement and Delivery Options 

For the Electricity Grid Reinforcement project, there are various aspects of the works involved 
which may require different procurement or delivery strategies. This section aims to explain the 
breakdown of the works involved and the delivery route options available. 
 

 Contestable and Non-Contestable Works 

The Connection Offers received from UKPN for both substations are split down into contestable 
elements (the “Contestable Works”) and non-contestable elements (the “Non-Contestable 
Works”) as defined in Figure 4.1.   
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Figure 4.1 Definitions of contestable works and non-contestable works 

Figure 4.2. outlines the split between the Contestable Works and the Non-Contestable Works, as 
set out in the UKPN connection offers for Trumpington and Cambridge East.  Most of the works 
are classed as contestable and can be completed by either UKPN or an ICP.  Of the total £22.5m 
estimate from UKPN for both substations, approximately £19m is contestable.   

 
Figure 4.2 Schematic showing scope of Contestable and Non-Contestable works for Cambridge East and Trumpington 
substations. 

 

 
 

 
 
  

What’s an ICP?   An Independent Connections Provider is a private company who is suitably 
accredited to build new electricity network assets to the DNO’s standards.   A list of accredited 
companies is held by the Lloyds Register (https://www.lr.org/en-gb/utilities/ners/search/)  

What’s an IDNO?   An Independent Distribution Network Operator is also an accredited 
company that can own, maintain, and operate new electricity networks once they are complete.  
IDNOs are licensed by Ofgem and must meet many of the same standards of performance as the 
DNO. 
IDNOs do not usually construct assets themselves but will adopt assets built by an ICP.  
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 Delivery Options 

GCP has considered the following delivery options in relation to the Connection Offer: 

OPTION 1: UKPN delivers ALL works (i.e., both the Non-Contestable Works and the Contestable 
Works).  This is illustrated in Figure 4.3. 

 

Figure 4.3 Diagram representing the DNO delivery route 

OPTION 2: UKPN delivers the Non-Contestable Works and an ICP undertakes the Contestable 
Works, which UKPN adopts upon completion (via the Adoption Agreement).  This is illustrated in 
Figure 4.4. 

 

Figure 4.4 Diagram representing the DNO and ICP delivery route. 
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OPTION 3: UKPN delivers the Non-Contestable Works and an ICP undertakes the Contestable 
Works, which an IDNO adopts upon completion (via the Adoption Agreement).  A Bilateral 
Agreement would be entered into between the IDNO and UKPN in respect of the interface 
between the Contestable Works and the Non-Contestable Works. This is illustrated in Figure 4.5. 

 

Figure 4.5 Diagram representing the DNO, ICP and IDNO delivery route. 

They key risks associated with each option are outlined in Table 4.3 below. Generally, the Option 
1 (DNO-only) delivery route offers the lowest delivery risk on the basis that a DNO is a highly 
regulated entity.  
 
However, for both Option 1 and Option 2 (where the assets constructed by the ICP are ultimately 
adopted by the DNO), there is no design flexibility or operational flexibility, given that the DNO is 
very restricted in the assets that it is permitted to adopt and operate under its licence conditions.  
 
Alternatively, Option 3 and the use of an ICP and IDNO in combination can offer much greater 
flexibility in these areas, with IDNOs typically adopting connection works with more innovative 
design elements adapted to the customer’s specific needs. Given the more complex contractual 
structure required for an ICP and IDNO connection, there is an increased delivery risk for this 
option.  
  
In considering the options, the GCP should note that ICPs are often considered a more 
competitively priced route than a DNO-only approach. However, the cost savings in utilising an 
ICP are often diminished in the need to obtain legal and technical advice in drafting and 
undertaking the procurement of the ICP, and there is no guarantee that a saving will be made.  
 
The DNO will often outsource the works to an ICP, where this is the case and because the DNO 
is a regulated utility and subject to procurement restrictions, the DNO will have procured this ICP 
as part of a broader procurement competition to obtain best price in its construction and supply 
chain delivery, therefore the GCP would obtain the benefit of the procured position which UKPN 
has achieved in the marketplace. Under the DNO’s distribution licence, it is also legally obliged to 
(a) offer the lowest cost connection scheme and (b) charge only a statutory 4% margin on all 
costs. This gives comfort that GCP would be achieving value for money if it decided to pursue 
Option 1. In practice, a local authority will often have the contestable works carried out by the 
DNO and appoint a consultant to contract manage the costs on an open book basis to ensure 
transparency.  
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 Procurement Options 

As a contracting authority, GCP is required by the Public Contracts Regulations 2015 (PCR) (or 
the Utilities Contracts Regulations 2016 (UCR), if applicable) (collectively, the Regulations) to put 
out to tender public works contracts valued above £4,733,252, unless an exemption applies under 
the Regulations.   
 
4.2.3.1. Non-Contestable Works 

A direct award would be justifiable (under Regulation 32(2)(b)(ii) PCR or Regulation 50(1)(c)(ii) 
UCR) where the public works contract can only be carried out by a particular economic operator 
because “competition is absent for technical reasons”. As UKPN is the incumbent Distribution 
Network Operator (DNO) for Greater Cambridge, due to statutory restrictions and licence 
requirements, it is the only economic operator that is permitted to carry out the Non-Contestable 
Works. On that basis, the GCP should be able to award a contract for the Non-Contestable Works 
to UKPN without having to carry out a competitive tender process under the Regulations. Officers 
from the GCP will work closely with Cambridgeshire County Council colleagues in the 
procurement team to ensure this can be delivered in this way.    

4.2.3.2. Contestable Works 

The contestable element of the Works can be opened up to competition and could be undertaken 
by an ICP either:  

a. to the design of the DNO, in which case the works could be adopted by UKPN after 
commissioning; or  

b. to the relevant design of an independent DNO (IDNO) for adoption by the IDNO upon 
completion. 

On that basis, it would not be possible to make an argument that competition is absent for 
technical reasons for the purpose of the test in Regulation 32(2)(b)(ii).  Noting that the value of 
the Contestable Works component in respect of both the Trumpington and Cambridge East 
projects exceeds the financial threshold of £4,733,252, the Regulations require that the 
contract(s) be opened up to competition in accordance with rules set out in the Regulations.   

However, if the GCP wishes to use only UKPN as the DNO, then the works may be covered under 
the exemption in Article 34 of the UCR, which provides an exemption from the UCR for contracts 
which are “intended to enable those entities to carry out electricity generation or electricity supply 
in England, Scotland and Wales”. 

Table 4.3 Summary of the risks for each delivery route. 
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For the avoidance of doubt, running a light-touch (i.e., non-regulated) tender process which does 
not comply with the requirements of the Regulations (e.g., the requirement to publish the 
opportunity on Find a Tender and to adhere to the rules of a valid tender procedure as set out in 
the Regulations), would not be sufficient to discharge GCP’s obligations under the Regulations 
(even if the light-touch process does help to demonstrate that GCP is achieving value for money).   

If the contract(s) is not awarded in accordance with the Regulations, there is a risk of an aggrieved 
party bringing an action seeking to have the contract(s) declared “ineffective” – if the Court were 
to make such a declaration, this would have the effect of terminating the parties’ respective rights 
and obligations under the contract from the time of the decision. The Court would also impose a 
civil financial penalty on the GCP, and it may make an order dealing with the respective rights 
and obligations of the parties (unless GCP and the contractor in question have entered into an 
agreement before the declaration of ineffectiveness which deals with such matters).   

A challenge seeking a declaration of ineffectiveness can be brought at any time within six months 
of the date following the day on which the contract is signed.  Whilst a challenger might also seek 
damages (normally within 30 days of actual or constructive knowledge of the breach of the 
Regulations), in any such action it would be relatively difficult for a challenger to succeed given 
that it would have to overcome the very challenging obstacles of demonstrating that it would have 
had a real chance of being awarded the contract if a tender process had been carried out. In 
practical terms, the risk of a challenge brought by an aggrieved party is likely to be low.  This is 
principally because the market of ICPs capable of carrying out the work required at 132kV, 33kV 
and 11kV at Trumpington and Cambridge East is small.  

4.3 Initial Market Testing 
 
In supporting the analysis of the procurement options outlined above in Section 4.2.3, an initial 
market testing exercise was undertaken to enable a preliminary assessment of the competitive 
market. 
 

 Independent Connection Provider (ICP) Market Analysis 
 
As discussed in the Section 4.1, the GCP has the option to consider having the “contestable 
works” constructed by an ICP instead of UKPN as the DNO. Therefore, to compare the expected 
costs of the two possible routes a market testing exercise was conducted with several ICPs. A 
full summary of the market testing is included as Appendix 3. 
  

 
 
There were 21 companies asked to participate in the market test, with indicative cost estimates 
provided by total of 8 companies. Of these 8 companies, only 5 cost estimates were reviewed as 
accurate by the supporting consultants and these 5 estimates have been used for the purposes 
of comparing the construction costs with the UKPN offers. A summary of the results is provided 

Table 4.4 Summary of the cost estimates from the ICP market testing exercise. 
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in Table 4.2. The “non-contestable works” which must be constructed by UKPN, have been 
factored into the calculation in the final row. It is important to note that the figures in Table 4.2 
account for the direct construction costs only, and do not consider project management time, land 
acquisition or other costs which have been analysed in Section 3.2. 
 

 Independent Distribution Network Operator (IDNO) Market Analysis 
 
Market testing was also conducted with IDNOs to assess capabilities within the market to handle 
the proposed project instead of UKPN. The initial market testing exercise generated responses 
from 2 companies only, indicating that there may not be the necessary capability within the 
market. A further exercise would be needed to confirm the initial findings. 
 
Unlike the ICP market testing exercise, the IDNO market testing exercise does not have an impact 
of the capital costs of the project. However, the IDNO is able to make an Asset Value (AV) 
contribution which is explained further in Section 4.4.2. 
 
Appendix 3 provides the full summary of the soft market testing exercise carried out. 
 

4.4 Cost Recovery Strategies 
 
There are two principal options for GCP to recover its investment in the reinforcement of the grid 
at Trumpington and Cambridge East. The two options are summarised in Figure 4.6. 
 
The first and primary option is provided by a piece of regulation called The Electricity (Connection 
Charges) Regulations 2017 (ECCR).  This is also referred to as the Second Comer Regime and 
is described in Section 4.4.1.   
 
The second option is an Asset Value (AV) payment mechanism which is described in Section 
4.4.2. 
 

 Electricity (Connection Charges) Regulation (ECCR) 

The ECCR was brought into force in order to ensure that there is a fair sharing of costs between 
a party (Party A) who pays to upgrade and reinforce the electricity network, and those who 
subsequently connect to and benefit from it.  It provides that subsequent connectees must 
reimburse Party A with a fair proportion of the costs that were originally incurred by Party A to 
reinforce the network.   
 
The ECCR applies to DNOs and IDNOs equally. Subsequent connectees are required to make a 
reimbursement payment to Party A for a period of 10 years from the date of Party A’s initial 
connection.   
 
It is the responsibility of the DNO, in this case UKPN, or, if applicable, the IDNO who adopts the 
network, to administer the ECCR payments. Appropriate reimbursement costs are added to the 
Connection Offers received by subsequent connectees when they apply to connect to the 
network. These costs are then passed through to the first connectee, in this case GCP, by UKPN 
(or the IDNO), typically net of a small administration fee.   
 
It is important to note that Party A cannot profit from the reinforcement or ‘over recover’ its initial 
costs in reinforcing the network via the ECCR.  Reimbursement payments will therefore cease 
once those costs have been fully recovered. Similarly, the GCP’s role in ECCR recovery is purely 
passive, as it receives payment via the DNO or IDNO and is not responsible for calculating or 
recovering those payments, which is done by the DNO or IDNO in accordance with the then-
current legislation.  
 
The capacity granted to the GCP under the connection offer is for infrastructure capacity only, 
and it is not possible for the GCP to sell or grant capacity to a developer, as the grid connection 
regime is heavily regulated and the authority to grant capacity sits solely with the DNO. Whilst in 
theory GCP could enter into contractual arrangements with developers to allow them to “reserve” 
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part of that infrastructure capacity to be used for a future end connection to a development, 
developers are not incentivised at this early stage to enter into such arrangements when the 
ECCR exists to allow subsequent connections in return for payment of a fair proportion of the 
reinforcement costs. GCP would therefore find it difficult to contract with developers to require 
them to pay more than what is deemed their “fair share” under the current legislation.  
 

The ECCR is currently the subject of a consultation by Ofgem in relation to proposed amendments 
to the legislation. Please see Section 6.5.2 (Financial Risks) for more details.  
 
Asset Value (AV) payments are only available if the GCP opts for an IDNO to adopt the assets at 
Trumpington and/or Cambridge East.  DNOs, including UKPN, will not offer an AV payment, 
therefore the AV payment option is only available to the GCP if it chooses delivery route option 3 
with an IDNO adopting and operating the infrastructure.  
 
An AV payment is a capital contribution to the cost of the network infrastructure adopted by the 
IDNO. The AV payment is typically paid as metered connections are energised (unlike an ECCR 
payment which is made at the point of connection) although this can vary, and it is possible for 
an AV payment to be a lump sum paid upfront.   
 
The AV payment is typically paid to the ICP and is then factored into the ICP’s offer to design and 
build the network.  Alternatively, and depending on when the IDNO was appointed, the AV 
payment may be made directly to the GCP. Table 4.5 provides an indication of the amount of AV 
payment that may be offered by an IDNO (for non-gas-heated residential dwellings). Industrial or 
commercial connections have not been taken into account here, however they would also give 
rise to AV payments. 

Figure 4.6 Diagram comparing Connection Charges and Asset Value Payments. 
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Table 4.5 Summary of possible AV payments for different types of dwelling. 

 
 

 Comparison of the Strategies 
 
Table 4.4 sets out the applicable cost recovery strategies for each of the delivery route options 
discussed above in Section 4.2.2. Moreover, Figures 4.7 – 4.9 demonstrate how each strategy 
would work in practice. 
 
For Options 1 and 2, where the DNO is ultimately adopting the infrastructure following completion 
of the works, no capital contribution is paid to the GCP. However, the GCP would be able to 
recover some of the costs incurred in carrying out the reinforcement works from “second comer” 
charges through ECCR. Such recovery through ECCR would be limited to the initial 10-year 
period following the grid substations being energised as described in Section 4.4.1.  

 
Table 4.6 Investment cost recovery strategies available depending on delivery route option. 

 
The benefit of Option 3 in terms of cost recovery is that it allows the GCP to recover the asset 
value of the installed infrastructure from the IDNO via the AV payment, and to recover the cost of 
carrying out the reinforcement works from any “second comer” charges. Under the ECCR, direct 
costs associated with UKPN’s quotation are fully recoverable, whilst the works carried out by an 
ICP may be subject to the interpretation of on-costs and management time would not be included. 
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Figure 4.7 Diagram showing the cost recovery mechanism under delivery route option 1 using UKPN (the DNO) only 

 

 
Figure 4.8 Diagram showing the cost recovery mechanism under delivery route option 2 using UKPN (the DNO) and an 
ICP. 
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4.5 Subsidy Control 
 
This section will discuss how subsidy control(s) is applied to this project proposal. 
 

 Applicable Law 

With the end on 31 December 2020 of the Implementation Period following withdrawal of the 
United Kingdom from the EU, EU State aid law, as set out in Articles 106 to 108 of the Treaty on 
the Functioning of the European Union (TFEU), no longer applies to financial assistance granted 
by public bodies in the UK2 unless the financial assistance in question could have an effect on 
trade in goods or electricity between Northern Ireland and the EU3 or derives from EU sources 
such as the European Regional Development Fund (ERDF).4 

However, under Chapter 3 of Title XI of Part 2 (the "Subsidy Control Chapter") of the Trade and 
Co-operation Agreement between the European Union and the United Kingdom (the "TCA"), the 
UK undertook to implement an effective subsidy control regime in its territory. 

As a temporary measure, the Subsidy Control Chapter, along with other relevant provisions of the 
TCA, has been incorporated into domestic law by Section 29 of the European Union (Future 
Relationship) Act 2020. 

However, on 30 June 2021, a Subsidy Control Bill was introduced in Parliament.  The Bill was 
debated at a second reading on 22 September 2021 and has now been sent to a Public Bill 
Committee, which will scrutinise the Bill. The committee is scheduled to report by 18 November 
2021. This Bill sets out the proposed workings of the new UK subsidy control law and is expected 

 
2 Though EU State aid law will continue to apply to any aid granted pursuant to funding agreements entered into before 
31 December 2020. 
3 See Article 10 of the Northern Ireland Protocol to the EU:UK Withdrawal Agreement.  
4See Article 138 of the EU:UK Withdrawal Agreement. 

Figure 4.9 Diagram of the cost recovery mechanism under delivery route option 3 using the DNO, an ICP and an 
IDNO. This is the only option where Asset Value (AV) payments can be utilised as well as ECCR or connection charges. 
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to enter into force later this year.  Until this legislation takes effect, the UK subsidy control system 
will exist only in outline. 

However, this will only be relevant where a given intervention meets the definition of a subsidy in 
the first place. 

That definition is contained in Article 363(1)(b) of the TCA and, in somewhat modified form, in 
clause 2(1) of the Subsidy Control Bill where it is as follows: 

“financial assistance which: 

(a) is given, directly or indirectly, from public resources by a public authority, 

(b)  confers an economic advantage on one or more enterprises, 

(c)  is specific, that is, is such that it benefits one or more enterprises over one or 
more other enterprises with respect to the production of goods or the provision 
of services, and  

(d)  has, or is capable of having, an effect on—  

(i) competition or investment within the United Kingdom,  

(ii)  trade between the United Kingdom and a country or territory outside the 
United Kingdom, or  

(iii)  investment as between the United Kingdom and a country or territory 
outside” 

Importantly, clause 3(2) of the Subsidy Control Bill provides that: 

“Financial assistance is not to be treated as conferring an economic advantage on an 
enterprise unless the benefit to the enterprise is provided on terms that are more 
favourable to the enterprise than the terms that might reasonably have been expected 
to have been available on the market to the enterprise.” 

In other words, a transaction between an enterprise and a public authority that is on market terms 
will not be seen as conferring a financial advantage, and therefore a subsidy, on that enterprise. 
This is a domestic implementation of the well-known market economy operator principle (“MEOP”) 
from EU State aid law. 

It will be seen that, as with the definition of "State aid" under Article 107(1) TFEU, there are four 
elements to the definition of "subsidy" under the Subsidy Control Bill: 

 

Part 1: financial assistance from public resources by public authority; 

Part 2: which confers a specific economic advantage; 

Part 3: on one or more enterprises; 

Part 4: which has, or could have, an effect on: (i) competition and investment within 
the UK; or (ii) trade or investment between the UK and the EU. 

These elements are referred to below as the "Four Part Test". 

Where a subsidy has been granted to an "enterprise" that does not comply with the Subsidy 
Control Principles, it may be subject to recovery from the beneficiary with interest.  In addition, 
interested parties may initiate actions against the body that awarded the subsidy in the Courts for 
damages and/or other relief. 

As a procedural matter, clause 33 of the Subsidy Control Bill envisages that a “transparency” 
obligation will be placed on public bodies giving subsidies such that details of the subsidy must 
be entered into a database maintained by the Department for Business, Energy, and Industrial 
Strategy (BEIS) within six months of the decision to award the subsidy.  Publication of such details 
would, however, start time running against any would-be challenger of the subsidy. 
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However, it should be noted that, under clause 36 of the Subsidy Control Bill (which applies Article 
364(4) of the TCA) there is an exemption from the Subsidy Control Bill for “Minimal Financial 
Assistance” – which applies where the total amount of financial assistance given to a particular 
enterprise has not exceeded £315,000 over the current financial year and the two previous ones. 

 Application to this Project 

In principle, there could be three beneficiaries, or categories of beneficiary, of a subsidy under 
this project. 

1. the DNO (or any IDNO) – which will become the owner of new/reinforced electricity 
distribution infrastructure paid for by public funds; 

2. third party contractors appointed to construct those part of the utilities upgrades that are 
contestable ("Contractors"); and 

3. any developer ("Developers") building on sites benefitting from the upgraded 
infrastructure that were relieved from charges that they would otherwise have had to 
bear. 

Pinsent Masons have applied the Four Part Test below at high level to each of those categories 
of beneficiary: 

Part 1 – State Resources / Public Authority 
The GCP is a public body and its funds are State resources.  Part 1 of the Test would 
clearly be met. 

Part 2 – Specific Economic Advantage 
There are two aspects to this element of the Test: (i) is an economic advantage 
conferred on an “enterprise”; and (ii) is that advantage specific? 

As set out above, an economic advantage arises where a public body confers a financial 
benefit on an enterprise that it would not have received under normal market conditions. 
Conversely, a transaction that is on market terms will not confer an advantage, and 
therefore a subsidy, on the counterparty. 

In this case, any advantage would clearly be specific hence this element of the Test 
centres on the question of whether an economic advantage would be conferred.  This 
point is considered in further in detail below. 

Part 3 – Beneficiary is an Enterprise 
Under clause 7(1)(a) of the Subsidy control Bill, an “enterprise” is defined as: 

“a person who is engaged in an economic activity that entails offering goods or 
services on a market, to the extent that the person is engaged in such an activity”. 

The DNO and any IDNO, Contractors and Developers will clearly be enterprises, hence 
this element of the Test will be met. 

Part 4 – Effect on Trade 
In the absence of any detailed guidance from BEIS or the Competition and Markets 
Authority (“CMA”) which will oversee the UK subsidy control regime, it is difficult to apply 
Part 4 of the Test which requires an assessment of whether any subsidy to an of the 
above parties could have an effect on either: (i) competition and trade within the UK; or 
(ii) trade or investment between the UK and the EU. 

Although it is noted that the bar for the equivalent element of the test for State aid law was set 
very low in general, guidance the EU Commission’s guidance stated that, in appropriate 
circumstances, there might be an argument that financial assistance to utilities (such as the DNO) 
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would not be capable of affecting competition or inter-State trade given that these entities enjoy 
a monopoly in their respective distribution areas, hence they are not in competition. 

On the other hand, given the possibility of IDNOs operating, that monopoly position is not 
absolute. In addition, Contractors and Developers are clearly exposed to competition, potentially 
on a cross-border basis, hence there is no reason that Part 4 of the Test could not be met in 
relation to them. Consequently, it seems prudent for present purposes to assume that Part 4 of 
the Test would also be met. 

On that basis, it is considered that Parts 1, 3 and 4 of the Four Part Test would be met here.  The 
question is therefore whether Part 2 (specific economic advantage) would also be met. 

 Specific Economic Advantage 
 
As set out above, an economic advantage arises when an economic actor receives a State-
funded benefit which could not have been obtained under normal market conditions. 

4.5.3.1 The DNO 
In this case, the proposed grid reinforcement works will include a substantial extension to the 
existing electricity distribution network in the area. 

Under normal market conditions, a DNO would not be provided with State-funded infrastructure 
which they would be free to commercially exploit. To that extent, the provision of the funding 
could, on the face of it, result in a selective economic advantage to the DNO. 

However, under normal market conditions, a developer whose development requires upgrades to 
the local distribution network will have to pay for those upgrades, subject to the application of the 
ECCR. 

Accordingly, if under the Recovery Strategy, the GCP were reimbursed in this way, that would go 
a long way to eliminating any advantage at the level of the DNO, particularly, if any excess 
capacity on the upgraded network were reserved to the GCP for it to make available on a 
commercial basis. 

However, it might nevertheless be impossible to exclude the possibility of a subsidy at the level 
of the DNO entirely, in which case, it would be necessary to consider whether any remaining 
residual subsidy satisfied the relevant conditions for lawfulness. 

4.5.3.2 Developers 
Provided that Developers pay the usual charges that would accrue under the ECCR, there should 
be no economic advantage, and therefore no subsidy, to them. 

4.5.3.3 Contractors 
In line with what is stated above, there will be no economic advantage, and therefore no subsidy, 
to Contractors if they are paid the market rate for the job. 

To demonstrate this, one of the following would normally be required: 

1. appoint the Contractor following a competitive procurement process, for example under 
the relevant public procurement regulations;  

2. benchmark the costs of the Contractor against those of comparable operators on 
comparable projects; or 

3. via an expert review of the Contractor’s costs. 

Following one of these three approaches should eliminate any subsidy at the Contractor level. 
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5 The Financial Case 
 
This section is the Financial Case which outlines the affordability of the options. This case also 
presents the investment cost recovery estimate in more detail. 

5.1 Scheme Costs 
 
The overall delivery costs for Cambridge East Grid, and Trumpington Primary are laid out 
separately in the tables below.  This includes the design, construction, and delivery of the 
electrical infrastructure, based on the quotations received from UKPN, as well as estimates for 
the cost of land (acquisition or lease), project management, and external technical and legal 
advice. 
 
It is noted that the costs are budgetary only at this stage and will be subject to detailed design 
and procurement activities. 
 
Costs incurred to date have been left out at this stage as sunk costs should not affect future 
investment decisions. 
 

 Cambridge East Grid Substation Costs 
 
A summary of the anticipated costs for Cambridge East Grid is provided in Table 5.1 below. 
 

Table 5.1. Analysis of substation costs for Cambridge East 

Stage of work Type of cost Description Total Costs 

Unrecoverable costs   

Consultancy Fee Legal & Technical £115,774 

Consultancy Fee Technical project management £137,560 

Development Cost Fee GCP Project management £73,936 

Design Fee Assessment & Design charges non-contestable £8,446 

Construction Construction 500kVA connection contestable £236,317 

Construction Construction 500kVA connection non-contestable £4,297 

Land Fee Costs incurred to support purchase £201,386 

Costs recoverable with any connection   

Land Asset value Purchase cost / valuation £70,000 

Connection Construction Miscellaneous contestable £967,728 

Construction Construction Miscellaneous non-contestable £436,340 

Costs recoverable from future 33 kV connections   

Connection Construction 33kV underground mains contestable £1,766,971 

Construction Construction 132/33kV grid 90MVA substation contestable £2,783,406 

Construction Construction 132kV underground main contestable £3,026,234 

Connection Construction 132kV non-contestable £2,264,924 

Total £12,093,318 

 

 Trumpington Primary Substation Costs 
 
A summary of the anticipated costs for Trumpington Primary Grid is provided in Table 5.2 below. 
 

Table 5.2 Analysis of substation costs for Trumpington 
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Stage of work Type of cost Description Total Costs 

Unrecoverable costs   

Consultancy Fee Legal & Technical £74,182 

Consultancy Fee Technical project management £89,182 
Development 
Cost Fee GCP Project management £58,477 

Design Fee 
Assessment & Design charges non-
contestable £8,446 

Construction Construction 500kVA connection contestable £85,131 

Construction Construction 500kVA connection non-contestable £5,202 

Land Fee Costs incurred to support purchase £201,386 

Costs recoverable from future 11kV connections   

Land Asset value Purchase cost / valuation £20,000 

Connection Construction Miscellaneous contestable £1,568,071 

Construction Construction Miscellaneous non-contestable £71,368 

Connection Construction HV contestable £1,767,605 

Construction Construction EHV contestable £7,248,078 

Construction Construction EHV non-contestable £247,704 

Total  £11,444,831 

 

5.2 Cost Recovery 
 
As outlined in Section 4.4., the expected basis for receiving reimbursement of costs incurred by 
the first developer (in this case the GCP) is the Electricity (Connection Charges) Regulations 2017 
(ECCR). The ECCR sets out the basis under which “second comers” contribute towards the costs 
of the grid reinforcement project that provided the capacity the second comer is using.  The 
Regulations have been applied in a financial model in order to predict how much of contribution 
would be required from “second comers”, based on the demand forecast from Roadnight Taylor. 
 

5.3 Investment Appraisal 
 
A typical commercial business case for an energy project would consider the expected financial 
return based on a number of assumptions. Risks would normally relate to these assumptions and 
a sensitivity analysis would consider the potential impact of these risks triggering. 
 
Essentially the same sort of sensitivity analysis applies to this project.  The difference is that the 
project is expected to cost money, rather than make money, but the need to consider the potential 
financial impact of risks remains the same.  The analysis below discusses the potential impact of 
risks in order to facilitate a cost/benefit analysis of the value of proceeding. The financial model 
also includes sensitivities showing the impact of changes to assumptions such as capital costs, 
interest rates and inflation. 
 
The investment appraisal of each option is given in Table 5.3. below, based on the scheme costs 
outlined above, and a baseline recovery scenario, which makes the following key project 
assumptions: 
 

 Demand uptake is as per the initial high level demand figures from Roadnight Taylor’s 
demand report for Cambridge East and Trumpington.   

 Demand growth up to 2030 is included, based on public planning registers and the 2018 
local plan. Demand growth up to 2035 could still result in investment recovery for the 
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GCP (10-year recovery period post-energisation in 2025) but has not been included in 
this analysis. 

 The cost per unit (£/kVA) ECCR contribution from future connections is subject to 
confirmation from UKPN. At this stage it is an estimate from technical advisor’s 
Roadnight Taylor. There could be significant change the amount recovered. 

The business case model is also based on the following financial assumptions: 
 

 Loan – the interest rate used for the loan is the current value for 25-year equal 
instalments of principal loan from the Public Works Loan Board (PWLB). 

 Net Present Value (NPV) – the calculation uses the XNPV formula within Excel, with 
cash flows being deemed to occur on 30th June in each year.  The discount factor of 
3.72% used in the calculation is the multiple of the inflation rate assumed of 2% (which 
is the government target for inflation) and the PWLB interest rate of 1.69%. 

 
Table 5.3. Summary of the costs and benefits of the grid substations. 

Option Capital Cost NPV 
New homes 

enabled 
Commercial 

Developments enabled 
1) Do Nothing 

 

 £0 N/A None None 

2) GCP fund delivery of 
Cambridge East Grid and 
Trumpington Primary 
Substations 

£23,540,000 -£91,000 5,700 new 
homes  
 

270,000+ sqm new 
floorspace 

3)  GCP fund the delivery 
of Cambridge East Grid 
only 

£12,090,000 -£182,000 5,000 new 
homes 

110,000+ sqm new 
floorspace 

 

5.4 Risks and Sensitivities  
 
The investment appraisal has been conducted in line with the above assumptions and has also 
acknowledged a number of risks and sensitivities which are outlined below. Further details of the 
risks have been included in Section 6.5 and the risk register has also been included as Appendix 
4. 
 

 Demand Projection Sensitivities 

The commissioned demand analysis work from both Roadnight Taylor and WSP, appended as 
Appendices 1 and 2, are similar in relation to the extent of the energy demand expected from 
future commercial developments. However, in relation to future residential developments, the 
Roadnight Taylor study assumes that the increased future demand to service heat pumps and 
electric vehicle charging will be roughly double that used by WSP.  As these technologies are still 
relatively scarce in the UK, there is a wide range of assumptions being used in the market and at 
this stage the final outcome is uncertain. The financial model presented here is based on the 
Roadnight Taylor forecasts. Therefore, if WSP figures were used instead, the cost recovery 
expected would be reduced by roughly 25%. 
 
Furthermore, the demand analyses carried out by Roadnight Taylor and WSP assess current 
planning applications, which should mean that the majority of projects expected up to 2030 have 
been included, however there will be other projects expected beyond that, but still within the 10-
year window for applying the ECCR (which would be expected to be applicable up to 2035). The 
base model has not included this potential additional demand. 
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However, the sensitivity within the model shows the impact if the Roadnight Taylor demand 
figures are supplemented in order that the expected demand in years 6 - 8 post-energisation 
(which would otherwise be low) equals half the average expected demand in years 1 - 5. Reducing 
the future expected demand to below current levels recognizes that there may be some projects 
which stack-up due to the constraints on electrical capacity and that not all projects currently in 
the planning process will necessarily be delivered. No additional demand is shown for years 9 – 
10, as developers at this stage may be inclined to delay the start of projects to avoid the need for 
an ECCR contribution. A more detailed study of expected demand should be undertaken if the 
business case is progressed to the next stage.  
 
The sensitivity in the model, including this additional demand in years 6-8, would improve the 
NPV for the project from -£0.1m to +£1.3m.  The reason why a positive NPV is possible, despite 
the ECCR restricting recoveries in cash terms, is that funding is assumed to be made through a 
loan and cash will be recovered in advance of loan repayments being made. 
 
On the other hand, if it were expected that demand for the new capacity would fall well short of 
the amount of capacity provided, one alternative would be to reduce the initial capacity being built 
into the grid. This reduction would mean that any new connections would be a greater proportion 
of the capacity being funded by the GCP, hence the proportion of cost recovered would be higher.  
 
This issue is complicated because it is not yet clear on what basis UKPN would determine 
transformer capacity at Cambridge East, where the proposal is to use a single transformer with a 
maximum rated capacity of 90MVA.  Normally, where two transformers are proposed, as with the 
two sets of 24MVA transformers at Trumpington, the capacity of only one of them would be 
considered when operating under network constraints. With the single transformer at Cambridge 
East, the base financial model assumes that UKPN will do a similar calculation and assume the 
constrained capacity is 45MVA.  However, if the maximum capacity figure of 90MVA were used 
recovery would be reduced by half. In this case a discussion with UKPN would be needed to 
facilitate the use of physically smaller transformers in order to keep recovery at a high level.   
 
Taking the capacity for the recovery calculation as 114MVA instead 69MVA would reduce NPV 
from -£0.1m to -£4.6m.  
 

 Costs incurred and recovered 
 
The definition of the costs covered by the ECCR is subject to interpretation. The law defines the 
first connection costs, and therefore the amount recoverable, as “any expenses reasonably 
incurred by a person in providing any electric line or electric plant for the purpose of making the 
first connection”. In principle this definition would appear to cover all project costs.  However, the 
understanding is that in practice, UKPN will only allow costs that directly contribute to the ongoing 
asset value. Thus, the GCP’s project management costs would not be recoverable.  Land value 
would be recoverable, but not the ancillary costs incurred in acquiring the land. 
 
The same lack of recovery would be expected for many other costs as well, such as traffic 
management during construction.  However, these costs are not separately identified within the 
cost proposal UKPN have provided and the current understanding is that UKPN would allow all 
costs within their quote to be recoverable, with the exception of the costs specifically relating to 
the first connection. Further clarification is awaited on the expected treatment from UKPN. 
 
The financial model shows the sensitivity if all project costs were recoverable as first connection 
costs, which would improve the NPV from -£0.1m to +£0.9m. 
 
Operational costs have also not been accounted for within this business case, as it is intended 
that the connection would be used commercially to power electric vehicles for example. At this 
stage it is assumed that a small surplus could be generated, and this should be assessed during 
the development of the Full Business Case. 
 
There also needs to be confirmation from UKPN as to the likely voltage level of future connections 
as this will influence the recovery of the initial investment. For example, it is common practice for 
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UKPN to charge so that 11kV connections pay for 11kV and 33kV reinforcement works, whilst 
33kV connections pay for 33kV and 132kV but not 11kV. The costs of the new substation include 
a mix of reinforcement at 33kV and 132kV, which means that the costs which can be recovered 
will depend on the mix of proposed connections. If the model is developed further, it would make 
individual assumptions about the voltage each potential connection would be made at.  At this 
stage though all connections are assumed to be at the 11kV for connection into Trumpington, and 
at 33kV for connection into Cambridge East.   
 

 ECCR Revenue Considerations 
 
There are currently a number of uncertainties about how the regulations will be interpreted in 
practice which may impact upon the recovery of the investment. However, some of these 
uncertainties may be mitigated as a result of further investigation or advice if the business case 
is developed in more detail. The risk register appended as Appendix 4 contains the full details of 
all the risks and uncertainties identified to date, but as a summary the following will need to be 
considered further in any future calculations of the possible recovery via ECCR: 
 

 Whether future connections will be made directly to the new substation(s) or to 
elsewhere in the network which connects into the new substation(s) 

 Whether additional revenue is possible from generation connections (e.g., solar PV 
schemes) 

 Whether repayments would still be made on any unused element of the original 
capacity if further reinforcement works were carried out which replaced the new 
substation(s) 

 Future Legal and Regulatory Change  
 
There are risks associated with future changes to the legislation which governs the ECCR. These 
risks have been summarised in Section 6.5.2 and further details can be found in the risk register 
appended as Appendix 4. 
 
The main concern which would influence the financial model and investment appraisal conducted 
here, is the Ofgem Significant Code Review for which launched a consultation in June 2021. The 
outcome of the consultation expected to be published in early 2022. The proposed changes to 
the ECCR would mean that the GCP would be unable to charge most “second comers” for 
reinforcement costs after April 2023. However, the level of uncertainty at this stage makes it 
difficult to provide meaningful sensitivity calculations beyond saying that the GCP could receive 
little or no future reimbursement from second comers in the worst-case scenario.   
 
The potential difficulty outlined above has been communicated to Ofgem through the consultation 
process and they have indicated a willingness to discuss this further with us.  It is possible that 
the final proposals will include some form of exemptions or transitional proposals, but this has still 
to be determined.    
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6 The Management Case 
 

6.1 Project Plan 
 
Figure 6.1 illustrates the key project milestones for the Electricity Grid Reinforcement project and 
the expected delivery timescale. 
 

 
Figure 6.1 Key project milestones for the Energy Grid Reinforcements project from inception to completion. 

The project plan provides an approximate outline of the programme of works, with the next steps 
for the project being: 

 Acceptance of the UKPN Formal Grid Offers by December 2021, at this stage the GCP 
will enter into a contract with UKPN for the delivery of the grid substations. 

 Following offer acceptance, UKPN will conduct a detailed design study and provide the 
GCP with a notification of any adjustments required to the cost estimates and/or 
timescales provided in the initial offers. 

 Detailed demand analyses to be completed by early 2022. 

 Land must be provided by the GCP before UKPN can begin to deliver any of the works, 
therefore land will need to be acquired or leased by 2023. 

 

6.2 Project Governance 
 
The Greater Cambridge Partnership (GCP) operates as a Joint Committee, under powers 
delegated by its three local authority partners. It is led by a decision-making Executive Board 
which coordinates the overall strategic vision and drives forward the partnership’s programme of 
work. The Electricity Grid Reinforcement Works project will be managed by the GCP under this 
governance structure. 
 
The GCP is the local delivery body for the Greater Cambridge City Deal agreed with Central 
Government, bringing powers and investment worth up to £1 billion over 15 years. Among other 
things, the City Deal seeks to support and accelerate the creation of 44,000 new jobs and 33,500 
new homes. 
 
The GCP is a partnership of councils, businesses and academia which seeks to work together to 
grow and share prosperity and improve quality of life for the people of Greater Cambridge. The 
GCP is made up of representatives from 4 partner organisations: 
 

1. Cambridgeshire County Council 
2. Cambridge City Council 
3. South Cambridgeshire District Council 
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4. University of Cambridge 

The GCP has two layers of governance; the Executive Board and the Joint Assembly. The 
Executive Board consists of voting members, who are elected members from each of the three 
Councils and non-voting members who are representatives from the University and the Local 
Enterprise Partnership.   
 
The Joint Assembly is similarly configured, serving as a forum for discussion with a wider range 
of members and stakeholders, and a joint advisory committee to the Board. Figure 6.2 
summarises the governance structure of the GCP as described in the Greater Cambridge City 
Deal Assurance Framework5. 
 

 
Figure 6.2 The governance structure of the Greater Cambridge Partnership as set out in the Local Assurance 
Framework 2021. 

 Local Assurance Framework 
 
The core driving principle of the Greater Cambridge City Deal is to unleash the economic growth 
potential of the Greater Cambridge area by relieving the transport, housing and skills constraints 
that currently prevent effective development and growth.  
 
As part of the City Deal delivery, GCP partners agreed to prioritise projects that deliver against 
four strategic objectives: 

1. Nurture the conditions necessary to unlock the potential of Greater Cambridge to create 
and retain the international high-tech businesses of the future. 

2. Better target investment to the needs of our economy by ensuring those decisions are 
informed by the needs of businesses and other key stakeholders such as the 
Universities. 

3. Markedly improve connectivity and networks between clusters and labour markets so 
that the right conditions are in place to drive further growth. 

4. Ease the labour market by investing in transport and housing, in turn allowing a long-
term increase in jobs emerging from our internationally competitive clusters and more 
University spinouts.   

 
5 Greater Cambridge City Deal Assurance Framework, 2021. https://www.greatercambridge.org.uk/asset-library/About-
GCP/Governance/Governance-Assurance-Framework-2021.pdf  
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The Electricity Grid Reinforcement project aims to deliver against each of these criteria, with a 
primary focus on Objective 1 and unlocking barriers to growth.  
 

6.3 Project Level Management  
 
The Electricity Grid Reinforcement Project Delivery Team is accountable to a Project Board and 
ultimately the GCP Executive Board. The Project Delivery Team reports to the Project Board 
monthly/bi-monthly through the production and presentation of a Project Status Report (PSR). 
The PSR is the main input to the Project Board and summarises progress and change on the 
project. The following is the format of the PSR: 

 Activities and achievements in report period;  
 Serious issues and actions required by governance body;  
 Key activities in the forthcoming period;  
 Key milestones update; 
 Key risks; and  
 Budget update. 

It is the Project Delivery team who will manage the delivery of the grid reinforcement works. The 
Project Management Team will be responsible for the day-to-day delivery of the scheme and will 
ensure technical and financial control. The team coordinates inputs from technical advisors 
responsible for the delivery of the key workstreams in pursuit of the agreed programme, including: 

 Design development;  
 Procurement;  
 Business Case development;  
 Land and Planning; and 
 Communications. 

The Project Delivery Team structure is illustrated in Figure 6.3 below. 
 

 
Figure 6.3 Diagram depicting the likely Project Delivery Team structure 

 

6.4 Procurement Strategy and Contract Management 
 
The Public Contracts Directive 2014 issued by the European Union was implemented in the UK 
through the Public Contracts Regulations 2015. Cambridgeshire County Council (CCC) as the 
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public authority responsible for procurement on behalf of the GCP, are required to comply with 
these Regulations as summarised in Section 4.2.3. 
Any procurement activity in relation to this scheme will be conducted in accordance with the 
relevant regulations. There are various possible procurement options for the construction aspect 
of the project which have been outlined in Section 4.2 in line with legal advice provided by Pinsent 
Masons. For all other elements of the project, the usual procurement process will be followed 
where one of the below methods is utilised, depending on the value of the contract and/or the 
type of goods, services or works being procured: 
 

1. Direct Award – contract value is under £5,000 or the contract is for specialist 
goods/works/services where there are limited providers/suppliers. 

2. Quotation – contract value is between £5,000 and £100,000 or the contract is for 
specialist goods/works/services where there are limited providers/suppliers. 

3. Tender – contract value exceeds £100,000 

After procurement, any contracts awarded with a value over £5,000 will then be recorded on the 
CCC Central Contract Register in accordance with the 2015 Local Government Transparency 
Code6.  
 

6.5 Risk Management  
 
Risk management is an integral element of project management and is crucial to the achievement 
of objectives, the realisation of any opportunities, and the avoidance of delivery issues. In support 
of this, the prime goal of the risk management and mitigation strategy is to identify uncertainties 
as early as possible, and to create a reasonable solution ahead of time. 
 
A full risk register for the project has been appended to this report as Appendix 4, however it is 
important to note that the risk register is a live document and therefore the risks captured are 
relevant at the time of writing, November 2021. 
 

 Risk Classification and RAG Rating  
 
For the Electricity Grid Reinforcement project risks have been identified through an initial risk 
workshop meeting and subsequent meetings with the Project Board and Project Delivery Team. 
The risks identified have been broadly classified as Legal, Technical and Financial Risks. 
 
Risks have been scored by assessing their likelihood and impact ratings and combining these 
scores to prioritise actions. Parameters for assigning Red, Amber and Green (RAG) ratings to 
likelihood and impact of risks are based on of likelihood values, and consideration of the impact 
as a proportion of the scheme cost estimate.  
 
Likelihood has been specified using a score of 1-5 as shown in Table 6.1, where the parameters 
for each band are also linked to a percentage probability.  
 
Table 6.1 Risk likelihood rating descriptions 

Risk Likelihood Ratings:    

Description Descriptor 
Percentage 
Probability Scale 

May only occur in exceptional 
circumstances, highly unlikely 

Very Low 5% 
1 

Is unlikely to occur in normal 
circumstances, but could occur at 
some time Low 10% 

2 

 
6 Local government transparency code 2015 - GOV.UK (www.gov.uk) 
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Likely to occur in some circumstances 
or at some time 

Moderate 25% 
3 

Is likely to occur at some time in 
normal circumstances 

High 50% 
4 

Is highly likely to occur at some time in 
normal circumstances 

Very High 90% 
5 

 
Impact has been specified using a score of 1-5 as shown in Table 6.2, a more detailed description 
of each rating has been used where a more specific parameter has not been identified.   
 
Table 6.2 Risk impact rating descriptions 

Risk Impact Ratings:   

Description Descriptor Scale 
Insignificant disruption to internal business or 
corporate objectives 
 Little or no loss of front line service 
 No environmental impact 
 No reputational impact 
 Low financial loss (proportionate to budget 
involved) 

Negligible 

1 

Minor disruption to internal business or corporate 
objectives 
 Minor disruption to front line service 
 Minor environmental impact 
 Minor reputational impact 
 Moderate financial loss (proportionate to budget 
involved) 

Marginal 

2 

Noticeable disruption to internal business and 
corporate objectives 
 Moderate direct effect on front line services 
 Moderate damage to environment 
 Extensive reputational impact due to press 
coverage 
 Regulatory criticism 
 High financial impact (proportionate to budget 
involved) 

Significant 

3 

Major disruption to corporate objectives or front line 
services 
 High reputational impact – national press and TV 
coverage 
 Major detriment to environment 
 Minor regulatory enforcement 
 Major financial impact (proportionate to budget 
involved) 

Critical 

4 

Critical long term disruption to corporate objectives 
and front line services 
 Critical reputational impact 
 Regulatory intervention by Central Govt. 
 Significant damage to environment 
 Huge financial impact (proportionate to budget) 

Catastrophic 

5 

 
The overall RAG Ratings have been assigned as the likelihood score multiplied by the impact 
score, where the following ratings apply: 
 



  
 

41 
 

 Green = 0 to 4  

 Amber = 5 to 9 

 Red = 10+ 

 

 Summary of the Risks 
 
In accordance with the risk management requirements for the project, a risk register has been 
developed appended as Appendix 4. It is important to note that the risk register is a live document, 
therefore subject to change. A short summary of the main risks has also been included here. 
 
As previously mentioned, the risks have been categorised into 3 main categories with subsections 
where necessary.  
 
Technical Risks 
 
The technical risks summarised here as best described as the threats to project delivery. These 
risks focus on issues around project management, land, and planning. 
 

 The UKPN formal grid offers are subject to the availability of space at the existing 
Fulbourn Grid to facilitate the East Grid works. To mitigate this risk, a detailed design 
study will be conducted by UKPN post-offer acceptance, and a formal notification of any 
adjustment(s) will be issued.   

 The UKPN offers are also subject to change depending on the suitability of the land at 
the proposed locations for planning and acquisition. Again, to mitigate this risk, a 
detailed design study will be conducted by UKPN post-offer acceptance, and a formal 
notification of any adjustment(s) will be issued.   

 Both schemes require new cable circuits to be laid in public highways, and potentially 
third-party land.  As the design is progressed, it will need to be confirmed whether any 
additional easements or wayleaves are required.  

 If the option to use an IDNO and ICP is pursued, then the GCP would be forging a new 
path for a Local Authority with no similar projects to compare to and/or use as learning. 

 If the option for an IDNO to adopt the assets is pursued then this delivery route would 
also require a revision to the UKPN offer for Trumpington, as this is currently dependent 
on UKPN adopting the assets built at the East Grid. 

 
Financial Risks 
 
The financial risks summarised here as best described as the threats to the project budget. These 
risks focus on issues relating to the capital costs of the project. 
 

 Although several demand analyses have been undertaken, there remains a level of 
uncertainty over demand uptake. To mitigate this risk further work is proposed at next 
stage of the project. Then, if demand is lower than initially expected there is an option 
for the GCP to reduce the initial grid capacity being built to better match the expected 
demand.  
 

 At present, the Electricity Connection Charges Regulation (ECCR) is under review. 
Ofgem’s consultation closed at the end of August 2021, but a decision has not yet been 
published. The proposed changes do not affect the East Grid but could reduce cost 
recovery on the Trumpington Primary substation which is currently classified as 
reinforcement works. To mitigate this risk, there is ongoing engagement with both 
Ofgem and BEIS around the proposed regulatory changes. 
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 The costs of the new substation include a mix of reinforcement at 33kV and 132kV, 

which means the amount that can be recovered will depend on the mix of proposed 
connections. The base financial model shows the impact if connections were all at 33kV 
which is likely to be the case at Cambridge East. However, connections at Trumpington 
could be lower at 11KV. 

 
Legal Risks 
 
The legal risks summarised here as best described as the threats to project viability. These risks 
focus on issues around legislation and regulations. 
 

 There is a risk that any payment made to GCP under the ECCR could be the subject of 
a future legal challenge on the grounds that ECCR does not properly apply to GCP in 
relation to the connection works. This is mitigated to some extent by the fact that any 
application of the ECCR must be made in accordance with the relevant legislation and 
connection charges methodology statement, which is agreed with Ofgem as regulator. 
The highly regulated nature of the process therefore mitigates the risk of challenge. This 
risk is also mitigated by the fact that a developer is very unlikely to challenge the 
application of ECCR to the connection works as a developer would benefit from GCP 
triggering the reinforcement works. 

 
 As noted above, the current subsidy control law in the UK exists only in embryonic form, 

and there is therefore a risk that UK law in this area, once implemented, will look 
different to the regime set out in this report, which may impact on the delivery route 
taken and applicability of State Aid rules. However, assessment by Pinsent Masons has 
found that, given that it appears to be intended that the UK regime will be less restrictive 
than EU State aid law, an approach which is compatible with EU State aid law should 
also be compatible with UK subsidy control law. 

 

 Contractual Liability and Termination Rights 

If the GCP choses to accept the formal grid offers from UKPN as outlined in Section 4.1, the GCP 
will retain the right to terminate the contract after offer acceptance.  This is a key point as it allows 
the schemes to be progressed, with limited spend initially, whilst the detailed design is firmed up 
and additional information about the risk of regulatory reform is sought.  
 
The UKPN terms and conditions mean that by accepting the offers, the GCP agree to cover any 
costs that UKPN have spent up until the point that you terminate. UKPN operate on a cash-
positive basis, meaning they won’t spend money that the customer hasn’t paid them yet. The 
initial payment for both schemes is limited to a £100k acceptance payment.     
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7 Conclusions and Recommendations 
 
This Outline Business Case has detailed the project proposal for the Electricity Grid 
Reinforcement Works project and outlined that there are various options available to the Greater 
Cambridge Partnership (GCP) for the delivery of this project.  
 
In summary, at this stage the GCP can chose to build none, or up to 2 of the 3 short-listed grid 
substations as discussed in Section 3.2 of this report. The third of the short-listed grid substations, 
Cambridge West Grid, has not yet been investigated in the same amount of detail as the 
Cambridge East and Trumpington Primary grid substations, and therefore it is recommended to 
not progress the West Grid substation further at present.  
 
The preferred option has been identified as Option 2 where both Cambridge East Grid and 
Trumpington Primary are delivered to maximise the possible benefits by increasing the current 
electricity demand capacity by 28%, adding 69MVA to the existing capacity. This additional 
capacity could unlock the development of approximately 5,700 homes as well as 270,000sqm of 
commercial, clinical or research and development floorspace, allowing further economic growth 
in the Greater Cambridge area. 
 
This report has also discussed that the GCP also has the option to deliver the grid infrastructure 
either entirely through the Distribution Network Operator (DNO) or in part through the independent 
market via an Independent Network Operator (IDNO) and/or an Independent Connection Provider 
(ICP). Initial market testing has been undertaken to explore each of these options as discussed 
in Section 4.2 of this report. Currently, there is an indication that delivery through the DNO may 
be preferrable due to the increased certainty around timescales and costs under this route.  
 
As discussed in Section 2.5, UKPN are simultaneously including the two grid substations 
proposed here in their Business Investment Plan sent to Ofgem as part of the RIIO ED-2 price 
control review period. Therefore, it has been recommended in this report that in order to balance 
the risk of delay against the risk of public funding being used in place of the established DNO 
funding mechanism, the GCP will progress with the preferred option until the final outcome of 
UKPN’s funding negotiations with Ofgem is complete. This is considered to be the least regret 
option, as it minimises the ‘at risk’ investment, without delaying the energisation of the 
substations. 
 
 



  
 

 

Appendix 1 – Roadnight Taylor Demand Analysis 2021 
 
The report can also be accessed here:  
www.greatercambridge.org.uk/asset-library/GCP-Cambridge-Electricity-Demand-Requirements-
Redacted-for-publication.pdf  
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Input Data 
  

GCP and the  G reater  Cambridgeshire   P lanning  S ervice have provide d planning register and housing  
trajectory data to allow Roadnight Taylor to identify future residential and commercial demands.     

This data has been provided geographically for the whole greater Cambridge region, and we have used  
a radius of interest arou nd each proposed new grid substation to identify the “Development Area   of  
Interest ”   shown in  Figure  1 .     

The shaded development area represents a 5km radius from:   

•   Cambridge West Grid   
•   Cambridge East Grid   
•   Trumpington Primary   

The   shaded development   area also includes sites within a 4km radius of the following existing UKPN  
substations in central Cambridge which will be interconnected to the new substations:   

•   Maddingley Rd primary   
•   St Anthony St primary   
•   Addenbrookes primary   

Within th is area, it is expected that   new large - scale developments are likely to   be supplied from the  
new   Cambridge East, Trumpington and Cambridge West grid  upgra des.   

Figure  1 :     Definition of the Development  A rea   of Interest   

  



  
 

   

  



  
 

   

 



  

 

   

 



  

 

   

 



  

 

   

 



  

 

   

 



  

 

   

 



  

 

   

 



  

 

   

 



  

 

   

 



  

 

   

 



  

 

   

 
 
 



  

 

   

Appendix 2 – WSP Demand Analysis 2021 Executive Summary 
 
The full report and its appendices can be accessed here:  
www.greatercambridge.org.uk/asset-library/210705-GCP-Energy-Demand-Assessment-Report-
WSP-Final-Version.pdf  
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1 EXECUTIVE SUMMARY  

 

The Greater Cambridge Partnership (GCP) is responsible for delivery of the Cambridge City Deal 
with an aim to support new jobs, homes, and skills over 15 years. The local plan for the area of 
Cambridge and South Cambridgeshire proposes a supply of 33,500 homes and 44,000 jobs up 
to 2031. This, along with electrification of heating and vehicles in existing development will 
increase the electrical demand and need for electrical supply infrastructure.  

It is important this infrastructure is in place to ensure that economic growth, housing growth and 
decarbonisation goals can be achieved. GCP is considering investing in this infrastructure ahead 
of demand to increase confidence for investment and accelerate development. A number of 
studies have looked into this issue, and this project will build on the work previously undertaken.  

Three substations are currently being proposed in order to support growth in this area, with two 
of them, Trumpington and Cambridge East, having received formal offers from UKPN. 

 

 

The new development growth assumptions from the Roadnight Taylor study were taken as a 
baseline. These include 7,000 homes in Cambridge West, 700 in Trumpington and 5,000 in 
Cambridge East. In addition, non-residential developments include six developments (215,000 
m²) in the Cambridge West area, eight developments (141,000 m²) in the Cambridge East area 
and another eight developments (129,000 ²) in the Trumpington area. 

Phasing of non-domestic projects was estimated, in order to understand what levels of additional 
demand will come online for each year. This was based on planning information provided by GCP 
and input from the Greater Cambridge Shared Planning team. A summary of overall additional 
demand per year can be seen in the figure below, with a more detailed breakdown included in the 
report and in Appendix B (of that report). 

 

 

  



  

 

   

The ADMD (After Diversification Maximum Demand) for new homes has been calculated from 
reviewing a number of trials, studies, and technical standards. Based on this, 1.4 kVA of demand 
per new home has been assumed.  

*. At 1,000+ dwellings  

In addition, the non-domestic demand assumptions used by Roadnight Taylor were used and 
refined by WSP. These can be seen below:  
 

Primary Use Assumed kVA/m2 WSP kVA/m2 Reference 

Storage 0.050 0.017 BSRIA Rules Of Thumb (ROT) plus internal data 

Amenities hub 0.100 0.087 BSRIA ROT 5th ed 

Business 0.100 0.087 BSRIA ROT 5th ed 

Museums 0.100 0.087 BSRIA ROT 5th ed 

Offices 0.100 0.087 BSRIA ROT 5th ed 

Pubs and Bars 0.100 0.225 BSRIA ROT 5th ed 

Suis Generis 0.100 0.100 No additional evidence 

Takeaways 0.100 0.225 BSRIA ROT 5th ed 

Unknown 0.100 0.100 No additional evidence 

Education 0.150 0.070 Bespoke education projects 

Restaurants/ Cafes 0.150 0.225 BSRIA ROT 5th ed 

Industrial 0.200 0.088 No reference given 

Manufacturing 0.200 0.176 Rolls Royce Hucknall dataset. 

Retail 0.200 0.160 No reference given 

Clinical/ Hospital 0.220 0.087 BSRIA ROT assumed office 

R&D labs 0.220 0.176 Rolls Royce Hucknall dataset 

Hotels 0.150 0.150 Not additional evidence 

 
 
The EV charging, assumed to take place in all new homes (as agreed with the client), was also  

 Gas-Fired Dwelling 
(Bedrooms)  

 Heat Pump Dwelling 
(Bedrooms)  

DNO  1  2  3  4  Ref  1  2  3  4  Ref  

Scottish and Southern  1.2  1.8  2  2.25  Link        

SP Energy Networks  1  1  1  1.5  Link  2  2.4  2.8  4  Link 

Electricity North West  1  1  1  1.4  Link        

Northern Powergrid  1.3  1.3  1.3  1.3  Link  1.4*  1.4  1.4  1.4  Link 

Western Power  0.9  1.3  1.7  2  Link  1.9  
  

2.7  3.5  4.5  Link 

UK Power Networks  1.2  1.2  1.5  1.8  Link       



  

 

   

analysed in order to understand what levels of additional demand it will result in. The main 
sources include a UKPN study from 2013 and the National Grid Future Energy Scenarios 2019. 
These resulted in 0.3 kVA and 0.4 kVA of increased peak demand, respectively. An increase of 
0.5 kVA was assumed in this study, reflecting concerns expressed by UKPN around increasing 
charging speeds during our engagement session.  

 

For non-domestic charging, it has been assumed that 60% of journeys are undertaken by private 
vehicle, that there is one parking space per 20m2 in office type facilities and one parking space 
per 40m2 in other facilities to account for an approximate 50% parking provision. As such, 0.15 
kVA per parking space is assumed for non-domestic charging, as per NG’s Future Energy 
Scenario Findings. 

 

The number of residential dwellings covered in the GCP area was determined using property 
data at a LSOA level, and GIS shapefiles of LSOAs and the GCP area. This resulted in a figure 
of 84,200 dwellings. The most common types of dwelling were a 3-bed semi-detached house 
(14,090 dwellings) and a 3-bed detached house (12,470).  

  

  

  



  

 

   

 

  

The uptake of electric vehicles (and associated EV charging) and heat pumps was estimated 
based on UKPN’s Future Energy Scenarios, which include modelling and projections for EV and 
heat pump uptake up to 2050 based on a number of assumptions and scenarios. This is 
importantly broken down at a LSOA level, which allows for a tailored approach to the GCP area 
and the LSOAs within it. 

The projected EV share and heat pump installation projections can be seen in the following 
graphs: 



  

 

   

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

This resulted in the estimate of about 45,000 EVs (55.3%) by 2031 and 14,800 heat pumps 
(17.5% of properties) by 2031.  

EV charging was assumed to cause the same additional demand than for new domestic 
development. Heat pumps in existing development were assumed to cause 1 kW of additional 
peak demand, as per the findings of the same trial which was used for new domestic 
development.  

 

A meeting was held with UKPN and GCP to show the main findings of the study, particularly 
around the ADMD figures for heat pumps and EVs and the substations’ coverage area 
assumptions from Roadnight Taylor’s study. The feedback from UKPN was mainly of agreement 
with the assumptions underpinning the analysis, whilst also providing some feedback on 
elements where further work may be beneficial, such as refining the substations’ coverage area 
or highlighting non-typical non-residential energy uses which may drive up demand from 
developments.  

 

The overall demand calculations resulting from the analysis are shown below:  
 

Sector Total Cars Site Demand EV Charging Total 

West Cambridge 

Domestic 9,800 MVA 3,500 MVA 13,300 MVA 

Non- 
Domestic 19,600 MVA 2,200 MVA 21,800 MVA 

Total 29,400 MVA 5,700 MVA 35,100 MVA 

Trumpington Domestic 980 MVA 350 MVA 1,330 MVA 



  

 

   

Non- 
Domestic 13,500 MVA 1,900 MVA 15,320 MVA 

Total 14,480 MVA 2,250 MVA 11,830 MVA 

East Cambridge 

Domestic 6,900 MVA 2,500 MVA 9,400 MVA 

Non- 
Domestic 18,100 MVA 2,100 MVA 20,300 MVA 

Total 25,000 MVA 4,600 MVA 29,700 MVA 

Total - 68,880 MVA 12,550 MVA 81,430 MVA 

  

 
The results from existing development are shown below:  
 

Type Number Additional Demand 

Heat Pumps 14,800 14,800 MVA 

EV Charging 45,000 22,500 MVA 

  

A number of further steps have been identified throughout this study, which will be included in a 
further iteration of this report:  

 The growth assumptions should be sense-checked by liaising directly with developers. This 
is already underway but has not been possible to complete by the end of this study. 
  



  

 

   

 The GCP area should be refined based on information provided by UKPN. This will require 
further investigation to understand what other developments may be taking place in the 
revised area, as well as the calculations related to existing development.  



  

 

   

Appendix 3 – Soft Market Testing (ICP + IDNO) 
 
 

SUMMARY OF RESULTS OF ICP SOFT MARKET TESTING EXERCISE 

SECTION QUESTION ICP RESPONSE COMMENTARY 

Section B: 
General  

Do you have any 
geographic limits to your 
operations that would affect 
your interest or ability in 
constructing network assets 
in Cambridgeshire?   

Respondent 1 No 

7 of the 8 respondents demonstrated 
relevant experience and held suitable 

accreditations to undertake the 
contestable works.   

 
All respondents were also used to 

working with IDNOs to adopt network 
assets. 

 
 

Respondent 2 No 
Respondent 3 No 
Respondent 4 No 
Respondent 5 No 
Respondent 6 No 
Respondent 7 No 
Respondent 8 No 

Section C: 
Technical 
Experience 

Please confirm your 
organisation holds up to 
date Lloyds NER 
accreditations for the works 
outlined above (in Scope of 
Works).  Partial 
accreditation is considered 
if you are progressing 
towards full accreditation.   

Respondent 1 Full Accreditation Confirmed 
Respondent 2 Full Accreditation Confirmed 
Respondent 3 Full Accreditation Confirmed 
Respondent 4 Full Accreditation Confirmed 
Respondent 5 Full Accreditation Confirmed 
Respondent 6 Full Accreditation Confirmed 
Respondent 7 Partial Accreditation for 33kV and 132kV 
Respondent 8 Full Accreditation Confirmed 

 
Previous experience 
designing and installing 
comparable substation 
projects at EHV (132kV & 
33kV) and HV (11kV)? 

Respondent 1 Relevant experience provided at EHV & HV 
Respondent 2 Relevant experience provided at EHV & HV 
Respondent 3 Relevant experience provided at EHV & HV 
Respondent 4 Relevant experience provided at EHV & HV 
Respondent 5 Relevant experience provided at EHV & HV 
Respondent 6 Relevant experience provided at EHV & HV 
Respondent 7 Only experience at 11kV 
Respondent 8 Relevant experience provided at EHV & HV 
Respondent 1  £3,700,000 



  

 

   

SECTION QUESTION ICP RESPONSE COMMENTARY 

Budget 
Quotations 

Budget Estimate for the 
Contestable Works required 
for Cambridge East 
Substation 

Respondent 2  £6,000,000 Not all respondents provided a budget 
price, and some prices were surprisingly 
low, suggesting that the full scope of 
works had not been included.   
 
In total there were deemed to be 5 
credible responses, but these still provide 
a wide range of costs and further 
procurement activity would be required to 
refine the cost saving opportunity from 
using an Independent Connections 
Provider to deliver either substation.  

Respondent 3  £7,500,000  -  £9,000,000 
Respondent 4  £12,325,834  
Respondent 5  £2,923,750 
Respondent 6  £5,569,119 
Respondent 7  £8,375,750 
Respondent 8  not provided  

Budget Estimate for the 
Contestable Works required 
for Trumpington Substation 

Respondent 1  £2,500,000 
Respondent 2  £7,450,000 
Respondent 3  £9,000,000 - £10,000,000 
Respondent 4  £12,325,834 
Respondent 5  £4,838,000 
Respondent 6  £6,157,757 
Respondent 7  £5,735,520 
Respondent 8  not provided  

 
 
 
 
  



  

 

   

SUMMARY OF RESULTS OF IDNO SOFT MARKET TESTING EXERCISE 

SECTION QUESTION ECLIPSE VATTENFALL COMMENTARY 

Section B: 
General 

Geographic limits to 
operations. 

No No Note that other than Vattenfall having a 
smaller number of demand customers 
(domestic and non-domestic) and 
generation customers than Eclipse, Eclipse 
and Vattenfall otherwise provided identical 
answers to these sections and have broadly 
similar levels of experience. 

Vattenfall is a newer market entrant than 
Eclipse and this is likely behind the 
difference in connected customer numbers. 

Experience of connecting 
domestic demand customers. 

Yes Yes 

Experience of connecting 
non-domestic demand 
customers. 

Yes Yes 

Section B: 
Technical 

Experience of adopting and 
operating EHV networks in 
the UK. 

Yes Yes 

Experience of adopting and 
operating HV networks in the 
UK. 

Yes Yes 

Section C: 
General  

 

Approx. number of domestic 
demand customers 

10,000 1,500 

Approx. number of non-
domestic demand customers 

428 174 

Experience of connecting 
generation customers 

Yes Yes 

Approx. number of 
generation customers 

5 2 



  

 

   

SECTION QUESTION ECLIPSE VATTENFALL COMMENTARY 

Section C: 
Technical 

Level of experience of 
adopting and operating 
networks at 132kV in the UK 

Limited (1 adopted and 3 in-
build) 

Significant (50MW solar 
farm)  

 

The “Limited” or “Significant” responses 
here are subjective – based on the details 
provided we (RT) would perhaps want to 
explore Vattenfall’s claim that they have 
‘significant’ experience here, particularly 
given that they have a smaller number of 
customers than Eclipse.  At the very least it 
would be useful to have a sense of scale 
regarding their operations at each voltage 
level, rather than one particular example. 

Overall it would appear that Eclipse actually 
has slightly more experience at EHV, and 
potentially significantly more experience at 
11kV.   

Both parties can clearly demonstrate that 
they have met the qualification criteria that 
they declared in Section B. 

Level of experience of 
adopting and operating 
networks at 33kV in the UK 

Limited (2 in-build) Significant (1500 units mixed 
use development, 15 MVA 
load capacity)  

Level of experience of 
adopting and operating 
networks at 11kV in the UK 

Significant (70 11kV 
networks) 

Significant (commercial 
development with 259 kVA 
capacity)  

Relationships with ICPs Yes (named) Yes (no examples given)  Both note they are happy to work with any 
ICPs and responses are largely written 
assuming GCP would contract separately 
with the ICP.   

This is something GCP may wish to 
discuss with the IDNOs at the next stage 



  

 

   

SECTION QUESTION ECLIPSE VATTENFALL COMMENTARY 

Commercial 
Approach 

Recovery strategy Second comer payments: 

 made as new 
connections are 
energised 

 paid out as a ratio of 
capacity taken vs. total 
capacity. 

Asset value payment: 

 payable on (within 30 
days of) energisation 

 payment schedule 
dependent upon 
energisation of project 
phases and on the 
required capacity 
reserved. 

Further details are needed here to really 
understand Eclipse and Vattenfall’s cost 
recovery strategies.   

Eclipse have not referenced asset value 
payments directly here, although it is clear 
from the supporting information that they 
have provided that this is something that 
they would expect to offer.   

Vattenfall’s response does not directly 
touch on ECCR, and it may be that they 
have not dealt with this type of recovery 
elsewhere.   

Reservation of Capacity Subject to the DNO.  Up to 
12 years suggested.   

Indefinite Eclipse take a more cautious approach to 
reservation of capacity than Vattenfall.  We 
would need to understand if these positions 
are theoretical, or if they have been 
successfully tested in practice. 

Proposals to ‘future proof’ the 
network. 

By integrating renewable 
generation and technologies 
to enable demand response.  
Also designing the network to 
meet max. expected peak 
capacity. 

Asset value payments would 
apply to future extensions.  
Generation and EV charging 
connections could be 
adopted. 

Eclipse provide detailed information in their 
supporting documents on their capabilities 
regarding the development of smart grids 
and ‘future proofing’.  We would need to 
obtain more information on Vattenfall’s 
capabilities in this area.  

Any experience with 
community ownership 
structures. 

No, but working to develop 
community ownership 
solutions for ‘several’ 
potential projects. 

No, but happy to 
accommodate. 

 



  

 

   

Appendix 4 – Risk Register (November 2021) 
 

No. Risk Category 

Inherent 

Mitigation 
Controls (Actions to reduce either the likelihood of the risk 
occurring and or/its potential impact. Control measures may 

be either already in place, or additional ones considered 
necessary to manage the risk) 
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R01 

Ofgem ‘minded to’ consultation on 
ECCR may lead to significant changes to 
the amount of the intiial investment 
into this project which is recoverable. 
Consultation was concluded in August 
2021, the results of which are awaited 
in early 2022.  

Financial 3 4 12 Escalate 

GCP and Roadnight Taylor provided reponses to the 
consultation, also had an initial meeting with Ofgem to 
discuss the main issues with the proposed changes. 
Continue engagement with Ofgem and the Dept. for 
Business, Energy and Industrial Strategy (BEIS) around 
the possible changes to the legislation and regulation. 
Further technical and legal advice ongoing also.  

R02 

Inability to fully recover costs due to 
demand being lower than expected. 
Although several demand analyses 
have been undertaken, there remains a 
level of uncertainty over demand 
uptake. 

Financial 3 3 9 Treat  

Further demand analysis work at the next stage of the 
project to refine the expected demand figures even 
further. If demand is deemed to be lowered than 
thought initially when the grid applications were 
submitted it may be possible to reduce the capacity 
being created by using physically smaller transformers, 
this will need to be discussed with UKPN. 



  

 

   

R03 

Possibility that UKPN will fund the 
projects through the next Electricity 
Distribution price control (RIIO-ED2) 
which will start in April 2023.  

Technical  2 3 6 Tolerate  

UKPN are simultaneously pursuing a bid to Ofgem, in 
which case the GCP would not necessarily need to fund 
the project. However, this could mean the substations 
are delayed by between 2 and 7 years, meaning 
energisation in 2027 at the earliest rather than 2025. 

R04 

Possibility that cost recovery is lower if 
future connections are not made 
directly to the new substation. UKPN  
may not connect customers to our new 
capacity directly, as one impact of the 
new capacity will be to allow them to 
reduce the capacity margin needed on 
neighbouring substations, i.e. allowing 
more people to connect to those.     

Financial 2 3 6 Tolerate  

UKPN have indicated that they feel this would still meet 
the ECCR requirements and they could charge second 
comer costs under the ECCR even to people not 
connecting to the substation that the first comer costs 
were calculated on. While this is thus a risk, it may well 
be possible to mitigate the potential impact, e.g. by 
agreeing with UKPN that they would not connect to 
other substations in this way if this issue was raised by 
potential customers.  

R05 

Project overruns at planning, design, 
and/or construction stage therefore 
costs more than expected or 
budgetted. This is more of a risk if using 
an ICP and IDNO. 

Technical  3 3 9 Treat  

Close project management and continued engagement 
with the contractors appointed on the project.  



  

 

   

R06 

Possible future legal challenge to the 
applicability of ECCR. The regulation 
does not allow for reinforcement costs 
to be charged to new connections, for 
that to happen the costs must be linked 
to a first connection. There is a 
potential legal challenge on the basis it 
is unfair for a second comer to have to 
pay towards this type of excess 
capacity.   

Legal 3 3 9 Treat  

To mitigate this risk the project proposal has included a  
0.5MVA connection at each P&R site alongisde the 
reinforcement works. The regulations do not require 
that there be a close relation between the size of the 
first connection and the capacity of the reinforcement. 
Further technical and legal advise will be sought 
throughout the project development however, the risk 
associated with this challenge is very small in our 
project as the existing grid capacity is fully utilised – 
hence any new connection would have to pay directly 
for reinforcement if that had not already been added 
(which would almost certainly be a greater cost than 
the pro-rata second comer charge). 

R07 

If grid capacity were further increased 
in future, as a result of additional 
reinforcement work, it is not clear 
whether the GCP would still receive 
contributions for any unused element 
of our original capacity. Though 
unlikely, this may occur if for example, 
UKPN were to entirely scrap and 
replace our substation as a result of a 
request for a large capacity connection 
(such as a major solar facility), which 
outstripped the remaining spare 
capacity. 

Financial 2 3 6 Tolerate  

This situation would not normally be expected to 
happen as UKPN will not put in additional capacity until 
the existing capacity is fully utilised and someone then 
requests more capacity.  However, it would be 
theoretically possible. Continued engagement without 
UKPN throughout the project should ensure this risk is 
minimised. 



  

 

   

R08 

Cost recovery could be lower than 
expected if the voltage level of the 
connections does not match that which 
has been used in the demand forecast. 
UKPN practice is to charge connections 
for reinforcement works (i.e. any works 
which expand available capacity – as 
opposed to extension works, which just 
extend the reach of the Grid 
infrastructure) relating to the voltage 
being connected at and the next higher 
voltage level. Thus 11kV connections 
will pay for 11kV and 33kV 
reinforcement works, whislt 33kV 
connections will pay for 33kV and 
132kV (but not 11kV). This project is a 
mix of 33kV and 132kV works. 

Financial 3 3 9 Treat  

The current financial model assumes all connections 
into the Cambridge East Grid will be made at 33kV.  It is 
possible that 11kV connections could be made at 
Cambridge East Grid which would only lead to cost 
recovery against the 33kV works and not the 132kV 
works. The likely connection voltage levels need to be 
confirmed with UKPN and ongoing engagement will be 
required..  

R09 

Future demand could be much higher 
than anticipated and the capacity built 
may not be enough, which could lead 
to the GCP being approached to do a 
similar project again. The demand 
forecasts are currently correct until 
approximately 2031 but there could be 
upcoming projects that it has not been 
possible to include because they are 
not in the Adopted Local Plans or the 
current planning register. 

Technical  2 4 8 Treat  

Further demand analysis work to be undertaken at the 
next stage of the project to refine the expected 
demand figures even further. If demand is deemed to 
be higher than anticipated it may be possbiel to add 
further capacity to the existing proposals rather than 
starting again in a few years time. Close work with 
UKPN will be needed to ensure the demand capacity is 
sufficient for the expected developments between 
2025 and 2035. 



  

 

   

R10 

Possible legal issues under subsidy 
control laws. The current subsidy 
control law in the UK exists only in 
embryonic form, and there is therefore 
a risk that UK law in this area, once 
implemented, will look different to the 
regime set out in this report, which 
may impact on the delivery route taken 
and applicability of State Aid rules. 

Legal 2 3 6 Tolerate  

Assessment by Pinsent Masons has found that, given 
that it appears to be intended that the UK regime will 
be less restrictive than EU State aid law, an approach 
which is compatible with EU State aid law should also 
be compatible with UK subsidy control law. Continued 
work with legal advisors throughout the project will 
mitigate this risk. 

R11 

The UKPN offers are issused with the 
condition that the applicant must 
provide the land for the works. Land 
availability and acquisition dependant 
on being able to identify land owners 
and negotiate purchase or use of land.  

Technical  2 4 8 Treat  

Current land parcels identified for possible use are 
owned by Cambridgeshire County Council and sit on or 
next to existing Park and Ride sites. UKPN need a long-
term lease and do not require ownership fo the land 
parcel. Ongoing engagement between GCP and CCC to 
resolve land issues. 

R12 

If the IDNO route is selected, GCP 
would be forging a new path, and 
taking on that unknown risks and 
opportunities.  

Technical 3 3 9 Tolerate  

If chosen, this would have to be tolerated and 
risks/opportunities constantly reviewed. This route is 
not currently being recommended as part of the outline 
business case. 

R13 

Complexity risk of managing the 
number of relationships involved in the 
project, particularly if the DNO + ICP + 
IDNO route is selected. 

Technical 2 3 6 Tolerate 

Ongoing engagement with key stakeholders and 
procurement of a technical project manager is 
suggested. If the DNO + ICP + INDO route is selected 
additional project management time and technical 
support will be needed on the project. Currently this 
route is not being recommended in the outline business 
case. 



  

 

   

R14 

Land parcels currently identified for use 
for the works are at existing park and 
ride sites identified and could have 
multiple land uses competing.  

Technical 3 3 6 Treat 

Detailed design at the next phase of the project and 
engineering feasibility work by UKPN or an IDNO should 
address this risk. Continued engagement with CCC as 
the landowner and other stakeholders will also be 
required. 

R15 
Lack of market interest in project from 
IDNOs and/or ICPs or lack of capability 
in the market to deliver. 

Technical 3 2 6 Treat 

The procurement strategy will continue to be 
developed depending on the delivery route chosen. 
Further market testing or a request for quotation 
process is suggested for the next stage of the project. It 
may be that due to the high voltage level only UKPN 
can deliver the project and/or adopt the assets but this 
will need further investigation. 

R16 
UKPN formal grid offers could expire 
before internal governance processes 
can be completed.  

Technical 3 4 12 Escalate 

Initial offer acceptance deadline was 2nd November 
2021. An extension was granted by UKPN until 14th 
December 2021. Another extension may not be 
possible but further engagement with UKPN is needed 
on this. If the offers expire, the project will be set back 
by 3 months minimum. 

R17 

Risk that planned developments are 
withdrawn or do not progress due to 
issues with the grid and the possibility 
of large upfront costs to pay for a grid 
connection. 

Financial 3 3 9 Tolerate 

It is possible that not all planned developments will go 
ahead if developers fear they will have to pay for the 
reinforcement works as part of their connection into 
the grid. This is par of the issue which this project is 
aiming to address (hence the tolerate rating) by 
delivery additional capacity in advance of need, and the 
system charges through the ECCR should be much 
lower and more attractive to developers than the large 
upfront costs of reinforcement. 



  

 

   

R18 

Supply chain risks at construction stage, 
including increased cost of materials 
due to impacts of Brexit and Covid-19 
pandemic.  

Technical 2 3 6 Tolerate 

This risk will need to be managed closer to the 
construction phase; however the risk is mitigated 
slightly as UKPN are obliged under the regulations to 
provide the lowest costs possible to deliver the 
scheme.  

R19 
Internal resource within the GCP and 
possible need for a Project Manager 
and Assistant Project Manager full time 

Technical 2 3 6 Tolerate 

This risk will need to be reviewed at the next phase of 
the project and if needed a PM and APM to be hired.  

R20 
Partnership working and support from 
CCC and Greater Cambridge Shared 
Planning Service  

Technical 2 3 6 Tolerate 

Continue engagement and partnership working, then 
where necessary PPAs to be put in place. This risk will 
be greater at the next project phase when land and 
planning agreements will need to be progressed. 

 


