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Executive Summary  

This report presents the findings of the Shoreham Harbour District Energy Feasibility Study – Work Package 1 (2018). 

The project is funded and supported by Adur District Council (ADC) and the Department for Business, Energy and 

Industrial Strategy (BEIS). The purpose of the project is to verify and assess the feasibility of district energy networks 

in the Shoreham Harbour area.   

PROJECT OBJECTIVES 

The priorities for the project include supporting economic growth, generating revenue for ADC, reducing energy 
costs and carbon emissions and providing affordable warmth.  

ENERGY DEMAND ASSESSMENT 

Existing and future energy demands in the Shoreham Harbour arise mainly from the private sector and planned 
developments across the Western Harbour Arm, with several large developments making up much of the demand. 
Planned developments make up 56% of the heat demand, meaning that engagement with planners and developers 
will be critical to ensure adequate consideration of district energy options. The three largest development sites 
have been engaged, however, a large number of the medium and longer term sites are currently allocated for 
development but there are not yet developers in place with whom to engage. This creates uncertainty associated 
with a lack of understanding of the exact type and nature of the development that will come forward in the longer 
term. These factors have been considered when assessing the network options and phasing.  

ENERGY GENERATION 

All appropriate energy generation technologies were assessed in relation to specific network options. These 
technologies included gas CHP, ground source heat pumps, river source heat pumps, marine source heat pumps 
(MSHP) and biomass heating. The recommended scheme utilises a combination of gas CHP and MSHP technologies.  
 



 

 

The Middle Pier abstraction point 
was identified for a MSHP to serve 
the several developments in the 
Western Harbour Arm. Discussion 
with the Harbour Master has led 
to the potential abstraction and 
discharge arrangement shown 
below. Despite numerous sites 
being considered, the Old 
Customs House currently 
provides the only viable energy 
centre location.  
 
A network served by MSHP and 
gas CHP technologies meets the 
stated project priorities providing 
affordable low carbon energy and 
the combination of technologies 
provides a more robust, lower risk 
solution than heat pump only 
options. 
     FIGURE 1 ABSTRACTION AND DISCHARGE POINT FOR WESTERN HARBOUR ARM NETWORK 

NETWORK ASSESSMENT 

The preferred heat network includes 3 phases (see below): 

 Phase 1: Connects two existing residential buildings (Pashley Court and The Mannings), the Riverside 

Business Centre and several planned developments due to come forward within the next 5 years, including 

Kingston Wharf, Free Wharf, 5 Brighton Road and the Former Civic Centre 

 Phase 2: Additional connections include 37-41 Brighton Road and Ham Business Centre and 63-77 Brighton 

Road (two planned developments due to come forward in the next 5 – 10 years) 

 Phase 3: Additional connections include Egypt Wharf and Lennard’s, Fisherman’s and New Wharves (two 

planned developments due to come forward in the next 10 – 15 years) 

 



 

 

 
        FIGURE 2 SELECTED HEAT NETWORK ROUTE 

A summary of the prioritised network is shown below: 

TABLE 1 SUMMARY OF PROJECT PHASES 

 

Physical barriers and key network constraints include the A259 (Brighton Road), the Brighton to Barnham railway 

line and a significant presence of buried utilities. Brighton Road is the main arterial coast road and the traffic and 

project management costs associated with network installation will be high. As a result, an alternative lower-cost 

network route following the proposed cycle path along the north harbour wall was identified. After discussion with 

ADC, this is unlikely to be viable due to land ownership issues and developments being brought forward at different 

times. As this network route offers considerable cost benefits it is recommended that it should be given further 

consideration at the next stage of assessment.  

HIGH LEVEL FINANCIAL ASSESSMENT 

Table 2 below provides the summary of the financial returns to the preferred project over a 40 year lifetime under 

base case assumptions. Financial returns for a 25 year project lifetime and sensitivity analysis conducted on core 

assumptions is presented in Section 9. 

Base case assumptions include the following (a full list is provided in the accompanying unlocked Excel model): 

 Inflation rate of 2% is included, with 2017 as the price base year; 

 Phase 1 Phase 2 Phase 3 

Heat network length 2.0 km 2.0 km 2.1 km 

Total heat demand 7,617 MWh 9,029 MWh 13,275 MWh 

Peak heat demand 2.9 MW 3.4 MW 4.7 MW 

No. of heat connections / stakeholders 7 9 11 



 

 

 Energy prices are indexed to the price projections from the BEIS Updated Energy and Emissions Projections 

2017, updated January 2018; 

 Capital investment for all three phases occurs in 2019; 

 Commercial customers are charged 4.5p/kWh for delivered heat and households are charged 6p/kWh 

(2017 price level); 

 Phase 1 begins operating in 2020, Phase 2 in 2025 and Phase 3 in 2029; and 

 Net present value (NPV) is calculated using a real discount rate of 3.5% modified by the inflation rate 

assumption to deliver a nominal discount rate of 5.6%. 

TABLE 2 SUMMARY OF PROJECT RETURNS OVER 40 YEARS PROJECT PERIOD 

 Phase 1– MSHP & gas 

CHP 

Phase 2 – MSHP & gas 

CHP 

Phase 3 – MSHP & gas 

CHP 

 Annual customer heat demand 

(kWh)  
7,617,106 9,029,286 13,275,214 

Capital costs (incl. 17.5 % 

contingency) 
£8,944,704 £49,239 £133,719 

40 year IRR 4.3% 5.5% 8.0% 

40 year NPV @ nominal discount rate 

5.6% 
(£1,274,357) (£55,596) £3,298,000 

40 year IRR with 30% grant funding 6.1% 7.4% 10.0% 

40 year savings to customers relative 

to benchmark gas boiler investments 

(undiscounted) 

£17,789,668 £20,886,013 £28,531,375 

Lifetime carbon savings (40 years) 

using BEIS average grid emissions 

factors 

35,337 tCO2 45,955 tCO2 67,990 tCO2 

 

As the full investment cost falls in 2019 but the scheme is not fully built out until 2029, there are substantial 
differences between Phase 1 returns and Phase 3 returns. Neither Phase 1 nor Phase 2 deliver an internal rate of 
return (IRR) above the ADC hurdle rate (5.6%) or an NPV above £0, but the full build-out in Phase 3 ensures the 
scheme overall delivers an acceptable return on investment above the hurdle rate. In the main section of the report 
additional analysis on the implication of the build-out and timing of the phases is provided. 

A government grant of 30%, such as that which could potentially be provided through the forthcoming BEIS Heat 
Network Investment Project, increases the project IRR above the hurdle rate for all three phases.  

An additional source of income for the scheme is in the price charged to consumers. Currently none of the eleven 
buildings expected to connect to the network are modelled as paying for their own connection costs, and this cost 
is instead borne by the project. This is a conservative approach, given it is standard practice for connection charges 
to be applied for new development connecting to a heat network and engagement with the Shoreham Harbour 
developers to date has indicated an expectation that a connection charge would be levied. Applying connection 
charges for new developments would reduce the upfront capital investment required and provide an additional 
source of income in 2025 and 2029 as Phases 2 and 3 are connected. Connection charges are typically levied to be 
comparable to (or provide a discount against) the alternative business as usual cost of implementing building level 
heating solutions, such as gas boilers.   

Estimated savings for customers relative to benchmark values are indicative only, as the actual costs for gas boiler 
investments for the new developments is not known. These savings are approximately 11% for commercial 
buildings and 40% for residential buildings. 

Carbon savings for the scheme are substantial, totalling between 35 and 68 thousand tonnes of carbon dioxide 
depending on the phase build-out.  



 

 

SENSITIVITY AND RISK 

The variables which have the greatest impact on IRR are heat sales income, capital costs, and RHI income. Key 
project risks include: 

 Reliance on income from the Renewable Heat Incentive (RHI), which is currently confirmed until 2021; 

 Potential delays to the building connections and lack of full occupancy; 

 Capital costs of the heat network; and 

 Phase 3 is reliant on long term planned developments that are currently at an early stage. 
 

Of the identified risks, the reliance on income from the RHI has the greatest overall impact on the project, as this 

income is necessary to ensure that the project makes sufficient returns on investment in any phase. Without the 

RHI income, the project will not earn a sufficient return, even assuming a 30% grant on capital investment. 

Delays in build-out in Phase 2 and Phase 3 or a 30% reduction in total heat consumption have minimal impact on 

the profile of returns with and without capital grants. 

Without a significant capital grant, the project will only earn sufficient returns under the assumption of full build-

out in Phase 3. This is partially due to the nature of heat networks, which require substantial infrastructure changes 

which in turn necessitate a certain minimum volume of heat to justify the expense of heat network development. 

We have modelled the impact of a 30% capital grant in conjunction with a 17.5% contingency cost;  

Assuming the project qualifies for RHI, and the contingency costs reduce from 17.5% to 0%, the project will deliver 

a return on investment in Phase 1 above the hurdle rate. On this basis, we would judge the project to be robust 

even with borderline returns and would recommend further analysis in Phase 2. 

NEXT STEPS AND RECOMMENDATIONS 

In view of the above, we conclude that a viable project has been identified and recommend the progression of the 
study to WP2 for further detailed analysis. Key priorities for WP2 include: 

 Further analysis to firm up the preferred energy centre location for the scheme; 

 Technical de-risking of the pipe network route, including engagement with WSCC Highways team and 
further exploration of the potential to use the planned riverfront cycle path; 

 Additional optimisation of the heat generation technologies, including sizing of the MSHP and gas CHP; 

 More in-depth modelling of the operating regimes to maximise the carbon and revenue benefits, 
including additional time of day modelling; 

 Continued stakeholder engagement with ADC and other stakeholders to build support for the scheme; 

 Analysis of the impact of different governance approaches to inform and help reach a consensus on the 
preferred business model for the scheme; and 

 Continued engagement with developers in order to provide technical and commercial information which 
ensures new developments are futureproofed for connection.   



 

 

Work Package 1 

1 Introduction  

GENERAL 

This report presents the findings of the Shoreham Harbour District Energy Feasibility Study – Work Package 1 (2018). 

The project is funded and supported by Adur District Council (ADC) and the Department for Business, Energy and 

Industrial Strategy (BEIS). The purpose of the project is to verify and assess the feasibility of district energy networks 

in the Shoreham Harbour area.   

The contract for the study was issued following a tender process by ADC. ADC is commissioned the study on 
behalf of the Shoreham Harbour Heat Network Partnership. The partnership is comprised of Adur District Council, 
Shoreham Harbour Regeneration Partnership, Shoreham Port Authority and West Sussex County Council. Carbon 
Trust, in partnership with Sustainable Energy, were commissioned to complete the work and the project was 
initiated in August 2017.  

 

PROJECT SCOPE 

The consultant team were commissioned to undertake a techno-economic feasibility study comprising two work 
packages, to include the following: 
 
Work Package 1: 

 Undertake a detailed energy demand and supply assessment verifying and developing the relevant 
information in the previous energy and masterplanning study 

 Confirm key heating, cooling and private wire opportunities for public sector buildings, significant 
commercial and residential buildings and planned developments 

 Identify, categorise and GIS map all significant existing and planned heat and electricity loads to develop 
annual hourly demand profiles for individual buildings and appropriate clusters 

 Identify, confirm or reassess all potential existing heat supply sources including any MSHP or WSHP 
opportunities 

 Identify central plant options including potential energy centre location(s), optimum energy supply 
technologies (including multi-centred approach), third party heat sources, peak & reserve gas boilers and 
energy storage 

 Develop an appropriate initial scheme design for CAPEX estimation and economic assessments 

 Identify the lowest impact and cost network route for heat and private wire, assessing potential barriers 
and constraints and gathering information from sources including DNOs, GIS mapping data and site 
inspections 

 Undertake high level hydraulic modelling and linear heat density analysis to inform the network route 

 Assess network options and consider client feedback to determine the recommended scheme(s), providing 
full rational and confirming the nature, scale, timeframe (short and long term), phasing and location of 
potential schemes 

 
Work Package 2: 

 Confirm the recommended energy centre / offtake / sub-station location(s) considering locations of both 
low carbon / renewable energy generation plant and/or peak and reserve boilers in existing plant rooms 

 Identify electricity and gas capacity requirements and estimate connection costs 

 Determine plant requirements and sizing including arrangements for peak and reserve boilers, thermal 
storage and potential for private wire and electrical energy storage 

 Provide a phased approach that includes detailed futureproofing considerations 



 

 

 Confirm feasibility routes for heating / cooling pipes and power cables and suitable locations for building 
connections 

 Carry out site visits, engage with local land owners / developers and liaise with Highways, Structural and 
Planning teams to obtain critical feedback on proposed routes 

 Develop a detailed network hydraulic model using FluidFlow3 software 

 Provide concept design of energy centre, networks and building connections 

 Provide detailed CAPEX and OPEX assessment that accounts for the initial scheme and subsequent 
expansion phases 

 Undertake detailed financial modelling of the preferred scheme, including an assessment of the impact of 
various business model options 

 Identify a transition to zero carbon and ensure that any recommended scheme is compatible with such a 
transition 

PROJECT HISTORY 

The previous Energy Masterplanning study identified potential for a large network served by the low cost heat from 

Edgeley Green Power Station (30 MWe bioliquid power station). However, the power station project is no longer 

being developed.  

The previous study also identified the opportunities for marine source heat pump and gas CHP solutions to serve 

primarily planned residential developments. The information assessed for these planned developments was high 

level and required reviewing and updating as part of WP1. 

PROJECT OBJECTIVES  

A robust heat network business case is one which links the project to strategic objectives which resonate with 

project sponsors and key stakeholders. This will ensure a project is supported and ultimately secures the approvals 

it requires to progress.  

In order to explore the project objectives for Shoreham Harbour, the Carbon Trust carried out two workshop 

exercises with key stakeholders to identify common objectives and priorities between Adur & Worthing Council, 

West Sussex County Council, Shoreham Port Authority, Adur Homes and Shoreham Developers. This included the 

roles each stakeholder would play in the delivery of a heat network, the most pertinent drivers, and a discussion to 

reach a consensus on the overall project objectives for a heat network in Shoreham Harbour.  

Supporting economic growth is the main driver behind the Shoreham Harbour Regeneration project, and all parties 

agreed that the heat network should not hinder economic growth. Shoreham Harbour is currently going through a 

period of change, and therefore it is more important than ever that the network does not just have a direct impact, 

or stimulates indirect job creation, but that it supports wider economic growth. Some stakeholders have highlighted 

that this message of driving growth is key for incentivising buy-in, however others are not convinced as to the extent 

to which this project will drive economic growth, and instead argue that cost-neutrality would be sufficient, with 

the development’s sustainability its real selling point. 

Generating revenue is another key objective for the council, particularly in light of reductions to revenue grants. 

However, it was also stated that the income aspect must come second to the positive green impact this project will 

have on the local environment and area. 

Security of supply is an impact of interest to all parties, however there is a degree of uncertainty over the extent 

to which the project could deliver against this aim. The importance here is twofold: both in ensuring a continued 

supply of heat and through price protection. However, currently the supply of energy is secure, though this 

objective may become more important in the future, particularly as the cost of traditional fossil fuels rise.  

Carbon reduction is a legal requirement both nationally and at a local level, and is included within local plans. There 

is agreement amongst the key stakeholders that carbon reduction is crucial, particularly over the long term (20+ 



 

 

years). This therefore creates an added objective; the networks must be resilient and adaptable, as well as flexible 

to allow for extension over long timescales as demand grows. As with ‘supporting economic growth’ above, 

reducing CO2 will be an integral part of the message delivered to developers to gain buy-in and support a lower cost 

route to planning policy and building regulation compliance. 

Affordable warmth is most important where the network is concerning housing developers and residential 

stakeholders (particularly affordable housing), however, it will also be extremely important for council-owned 

properties in the area. The expectation is that newer homes will be cheaper to heat regardless, however tariff 

structures and in-built flexibility must protect vulnerable customers. Another factor is that energy prices will 

continue to increase over time, therefore regardless of cost saving immediately, this scheme will begin saving 

money in due course. 

Saving money is an important faction for Adur & Worthing Council, who are interested in saving money on the 

running costs of their own assets. Comparatively, West Sussex County Council are keen that the benefits of the 

network sit with the residents. Ultimately, this feeds into the trade-off wherein cost neutrality is wholly acceptable 

(or at least more attractive) due to the network giving a large-scale benefit to the most disadvantaged. 

Cleaner air is a concern of all parties across the region. Transport and traffic are the main contributors to pollution, 

and therefore an Air Quality Management Area has been created along the Shoreham high street. The heat network 

would help to alleviate poor air quality impacts through the introduction of zero-polluting technologies, such as 

MSHPs.   

Space gains and convenience is likely to be a key driver for developers, with connection to a heat network enabling 

the freeing up of plant room space for other purposes in order to increase the overall value of the development. 

The developers and ultimate building manages will also benefit from the convenience of not having to invest in, 

and maintain building-level heating plant. However, were the developers asked to site the energy centre on their 

land, this would likely present a barrier to heat network development. Changing the more common current practice 

of building level heating solutions is likely to be a challenge in some cases, pointing to the need for robust planning 

policies and stakeholder engagement to overcome any perceived or actual barriers. 

Prepare for future heat networks. This objective is pivotal to future planning and the ability to influence the 

extension of this network, or development of new networks across the region. If successful in this instance a 

precedent will be set, increasing the likely trust customers and stakeholders elsewhere will have in a scheme, and 

allowing it to be extended or replicated elsewhere. 

One additional objective identified was increasing the opportunity for heat networks to provide local electricity 

generation which can be sold to local businesses and residents at competitive rates, through a Power Purchase 

Agreement or sleeving arrangement.  

Figure 3 below summarises all responses to an objective ranking exercise undertaken during the workshops. It 

appears that, according to the attendees, the most important objectives for this study are:  

1. Reduce CO2 emissions in Shoreham  

2. Generate a sustainable source of income  

3. Prepare for further heat network developments  

4. Reduce costs for connected customers  

5. Drive local economic growth  



 

 

6. Improve security of supply.  

FIGURE 3 AVERAGE RANK OF PROJECT OBJECTIVES 

2 Stakeholder Engagement 

APPROACH 

Stakeholder engagement is crucially important to a successful project. However, it 

is often not approached with the same rigour applied to the technical, feasible or 

legal aspects of heat network development. Utilising a systematic framework will 

ensure the right type of engagement occurs at the right time, producing a successful 

outcome. 

The first step is to identify your internal and external stakeholders. Make sure the 

group is as diverse as possible and consider using the Heat Network Delivery Unit 

(HNDU) Detailed Project Delivery guidance to give structure to the discussion.  

Using a stakeholder map you can begin to understand how your stakeholders 

relate to one another, and see the flows of information, interest and influence that will enable the most effective 

and efficient engagement. Utilising an existing, trusted third-party to make initial contact is often a good move. 

Also, understanding influential stakeholders’ attitudes to the project is key (e.g. Supporter, Opponent, Observer 

or Unknown). Ensure you dedicate time to non-supporters: they may have spotted legitimate concerns you can 

address, improving the project and winning a potential champion. 

 

Reduce CO2 emissions in
Shoreham

Reduce costs for connected
customers

Drive local economic growth

Generate a sustainable
source of income

Prepare for further heat
network development

Improve security of supply

Average rank of objectives



 

 

Clarity Planning Timing Momentum

Two-way 
communi-

cation
Compromise

Best-
practice 

stakeholder 
engagement

The next step is to prioritise stakeholders to ensure that resources are targeting as effectively as possible. This is 

also part of managing stakeholders, as the level and type of engagement will help set their own expectations of 

their role. The most commonly used prioritisation tool is an interest-influence grid. It is important to recognise 

that all groups require engagement, and that stakeholders’ status and 

group may change during the project. 

Drawing together all this information, develop an engagement plan, 

identifying objectives, choosing communication channels, developing 

key messages (for each stage of the project) and allocating resources. 

Ensure communication is regular, and has clear purpose, but avoid 

stakeholder fatigue. 

 

 

 

 

Engagement itself is a two-way process, and is distinct from traditional communications and marketing. Follow 

the principle of seeking to understand before you seek to be understood. Feedback is critical and you must 

adapt your message to what stakeholders say, appealing to their interests and genuinely addressing core 

concerns. 

 

 

 

 

 

 

 

Note that stakeholder engagement should be a continuous thread through the project development process, not 

a standalone activity and not a single step in a process.  

 

3 Energy Demand Assessment  

 

The peak heat and annual heat demands for all potential buildings connections were estimated from hourly 

energy demand profiles that were developed for each building connection in line with Objective 2.1 of the CIBSE / 

ADE Heat Networks Code of Practice (to achieve sufficient accuracy of peak heat demands and annual heat 

consumptions). 

Existing building demands were assessed, where possible, considering metered fuel use, however, no half hourly 

gas consumption data was available for any buildings and so hourly heat demand profiles were modelled using 

heat demand software that considers known energy consumption, building type, fabric, occupancy and other site 

information. The energy demands and profiles for planned developments and new buildings were modelled to 

consider the above and compliance with Part L of the Building Regulations. 

REVIEW OF ENERGY DEMAND ASSESSMENT AREA 

The energy demand assessment area as set out in tender documentation was reviewed to identify areas where it 

could be extended. This was done to determine opportunities where potential benefits to a district heating 

network could be gained, such as adding financial value. 



 

 

After investigations, discussion with the client and site visits, the energy demand assessment area (red line 

boundary) presented in the original brief was revised based on the location of additional potential heat demands 

including private sector businesses located on Dolphin Road Industrial Estate.   

 

 

FIGURE 4 ENERGY DEMAND ASSESSMENT AREA 

DATA COLLECTION 

Potential key stakeholders were contacted to obtain information such as site contacts, energy usage, building and 
site plans showing locations and floor areas, building use and potential occupancy levels and patterns. 
Information requests were presented to stakeholders by email, where possible, after telephone calls or meetings 
(where stakeholders were amenable) to engage with the relevant site contacts. A summary of this activity is 
shown in Table 3 for key stakeholders. 
 
TABLE 3 SUMMARY OF KEY STAKEHOLDER ENGAGEMENT 

Stakeholder name Current status Potential interest in network / 

comments 

Liam Russell 
Architects and 
development (WH1 
site) 

 In pre-application stage, least advanced of the 
three major development sites 

 Have had one meeting and follow up 
conversations 

 Engaged and supportive of 
the scheme 

 Had originally planned to 
implement communal 
heating system with gas CHP 

 Would like to avoid 
investment in CHP and meet 



 

 

building regulations through 
heat network connection 

Southern Housing 

(Free Wharf WH5 

site) 

 Recently submitted full planning application 
including an energy strategy which highlights 
connection to heat network as potential option 

 Have had one meeting and follow up 
conversations 

 Longer term development site also located in 
Shoreham town 

 Plan to implement 
communal heating system 
with gas boiler 

Hyde Housing 

(Kingston Wharf 

WH2 site) 

 In pre-application stage, but further advanced 
than WH1 

 Council is not satisfied with the overall 
development plans for this site 

 Have had one meeting and follow up 
conversations 

 Currently not supportive of 
the heat network scheme 

 Plan to implement individual 
boilers 

 Have been asked to submit 
an energy strategy which 
justifies this position 

Adur Homes  Own a range of housing across Shoreham and 
the Western Harbour Arm 

 Have had one meeting and follow up 
conversations 

 Engaged and supportive of 
the scheme 

 Concerned about the hassle 
of connecting to 
leaseholders 

Shoreham Port 

Authority 

 Have had one meeting, also attended 
workshops 

 Part of the Shoreham Harbour Heat Network 
Partnership 

 Have offered site as 
potential energy centre 
location and water 
abstraction point for MSHP 

 

Planned Developments 

 

Strategic documents and development plans were reviewed to ensure that all future heat demands were 

considered to inform network development. This involved liaison with relevant individuals within ADC planners 

and included assessment of density, timeframe and phasing. It also included a review of ADC’s planning policy. 

The key documents reviewed were: 

 Shoreham Harbour Joint Area Action Plan 

 Brighton and Hove City Plan Part 1 

 Adur Local Plan 
 

TABLE 4 PLANNED DEVELOPMENTS 

Ref. Name Details Timing 

TC2 Pond Road Adur & West Sussex councils and NHS are considering 
redeveloping the site for mixed uses, to include residential as 
well as larger health centre and library. See development 
brief https://www.adur-
worthing.gov.uk/media/media,98661,en.pdf 

5 - 10 
years 

TC3 Shoreham Police Station SCHLAA Ref: The site is identified in the 
Sussex Police Estates and Facilities Strategy 2013‐2017 as a 
site where the building is not in the right location/under‐used 
to its full potential or in a poor state of repair and where the 
service could be re‐ provided in a better location within the 
area. Alternative provision for this service has not yet been 

10 - 15 
years 



 

 

provided. The Council will be proactive in seeking 
opportunities for suitable alternative provision. Should the 
site become available for development, there may be 
opportunities for a comprehensive development scheme 
together with the Tarmount Lane car park. 

TC4 Tarmount Lane car park SHLAA Ref: 053/13. The site is currently required as a public 
car park for both the adjacent retail store and general town 
centre use. However, the site is owned by Adur District 
Council and if an opportunity to redevelop the adjacent 
Shoreham Police Station arises, consideration will be given 
for a comprehensive redevelopment of the two sites which 
should include the provision of public car parking. 

10 - 15 
years 

CC1 Former Civic Centre SHLAA Ref: 059/13. The Council, as landowner, is actively 
promoting the redevelopment of this former Civic Office site 
which is now vacant and available. It is seen as a 
development opportunity together with the associated staff 
car park on the north side of Ham Road 

0-5 years 

CC2 Civic Centre car park SHLAA Ref: 052/13. The Council, as landowner, is keen to see 
the site developed at the earliest opportunity as Phase 1 of a 
wider scheme together with the former Civic Centre on the 
south side of Ham Road. The site is to be redeveloped for 
employment use to meet the business expansion 
requirements of local businesses 

0 - 5 years 

WH1 5 Brighton Road SHLAA ref: 001/13. Former Howard Kent site. Now purchased 
by housing developer. Potential for 100 dwellings 

0 - 5 years 

WH2 Kingston Wharf (inc 
Kingston Railway Wharf) 

SHLAA ref: 006/16 Hyde Housing will take possession of the 
site in 2018. They are proposing a high density mixed use 
(residential and retail) scheme. Potential for 250 dwellings 
plus 2,000sqm retail 

0 - 5 years 

WH3 Egypt Wharf The council is seeking to find an alternative site for EMR. 
Once relocated the site will be available for residential led, 
mixed use development. Potential for 300 dwellings 

10 - 15 
years 

WH4 Lennard's, Fisherman's 
and New Wharves 

These sites are in the centre of the Western Harbour Arm 
allocation and are expected to come forward late in the plan 
period. There is currently a fishery, a minerals wharf, fuel 
storage and industrial uses. The site has potential for up to 
400 homes, plus 2,000sqm employment space 

10 - 15 
years 

WH5 Free Wharf SHLAA ref: 005/15. Southern Housing own the site. Proposed 
mixed use development of approximately 500 dwellings plus 
retail, and office space. Maybe some leisure uses. 

0 - 5 years 

WH6 37 - 41 Brighton Road 
and Ham Business Centre 

The council is seeking to find an alternative sites for 
businesses. Once relocated the site will be available for 
residential led, mixed use development. Potential for 80 
dwellings plus employment space. 

5 - 10 
years 

WH7 63 - 77 Brighton Road These sites are expected to become available for 
redevelopment later in the plan period. They are currently in 
operation for car sales and repairs. There is potential for 160 
dwellings plus some employment space.  

5 - 10 
years 



 

 

AS1 7 - 27 Albion Street SHLAA ref: 076/13 As part of a review of Council 
land holdings this site is now considered as having potential 
for residential development. Part of the site is in private 
ownership. The Council has resolved to enter into an 
agreement with a local developer to deliver a comprehensive 
scheme on the whole site which will include a minimum of 15 
affordable dwellings for rent. 

0 - 5 years 

AS2 Albion Street Lorry Park The county council is exploring options for the future use of 
this site. This may include relocating businesses from the 
western Harbour Arm. 

5 - 10 
years 

AS3 Former Pilot pub Former pub site. Potential for up to 30 dwellings 5 - 10 
years 

SW1 Lady Bee Marina Potential for 1,000sqm new employment floorspace 10 - 15 
years 

SW2 Lady Bee Industrial 
Estate East 

Potential for 500sqm new employment floorspace 5 - 10 
years 

SW3 Lady Bee Industrial 
Estate West 

Potential for 500sqm new employment floorspace 10 - 15 
years 

SW4 Lady Bee Overflow Car 
Park 

Potential for 2,000sqm new employment floorspace 0 - 5 years 

AH1 Butts Road estate Social housing estate. Area is building footprint only. Adur 
Homes is considering potential for new development on the 
site of garages. 

- 

AH2 Whiterock Place estate Social housing estate. Area is building footprint only. Adur 
Homes is considering potential for new development on the 
site of garages. 

- 

 



 

 

 

FIGURE 5 PLANNED DEVELOPMENT WITHIN PROPOSED FEASIBILITY STUDY AREA 

ENERGY DEMAND ASSESSMENTS 

Energy demands for all potential network connections have been reviewed, verified and updated where required 
(this included the issue of Requests for Information (RFIs) to all key stakeholders).  
 

Energy Demand Estimation 
 

Where data was available, energy demands were estimated by developing heat demand models. A small number 

of demands were estimated using an in-house database of energy data and gross floor area determined from 

building plans or masterplans (where available) or assessed where no data exists. Any buildings or sites with an 

annual heat demand found to be less than 50 MWh were not taken forward for further consideration in this 

study, however it was ensured that all buildings and sites which are of strategic importance to ADC were included.  

Cooling demands were estimated using data for similar sites and verified in line with high level assessment and 

previous experience. Cooling demands were estimated for:  

 Private sector sites with known cooling circuits 

 Supermarkets of sufficient floor area 

 Public buildings where DEC certificate states building environment is air conditioned  

 Hotels where rooms are described as air conditioned 

 

Energy Demand Profiling 
 



 

 

In line with best practice (Objective 2.2 of the Code of Practice), hourly annual energy demand profiles were 
generated using heat and electricity demand modelling software which apportions demands to hourly loads over 
the year considering degree day data1, building use and occupancy. All significant existing and planned energy 
loads were then identified, categorised and mapped. Peak, base load, seasonal and annual heat demands were 
identified. Figure 6 below shows the hourly heat demand profile for Free Wharf – residential.  
 
Electricity profiles for key electricity loads were identified from half hourly data or modelled using data for similar 
buildings where this was not available.  
 
 

 

FIGURE 6 ANNUAL HEAT DEMAND PROFILE FOR FREE WHARF - RESIDENTIAL 

For each building and network phase, the annual heat demand model (HDM) was used to identify the average, 

maximum and minimum hourly demand throughout the year. An example average, maximum and minimum heat 

demand profile is shown in Figure 7 (for the residential part of Free Wharf). 

 

                                                                 

1 Degree days are a type of weather data calculated from outside air temperature readings. Heating degree days and cooling 

degree days are used extensively in calculations relating to building energy consumption. They are used to determine the 

heating requirements of buildings, representing a fall of one degree below a specified average outdoor temperature (15.5°C) 

for one day. 



 

 

 

FIGURE 7 SUMMARY OF ANNUAL HEAT DEMAND PROFILE FOR FREE WHARF - RESIDENTIAL 

The profiles for winter and summer days were also generated to identify the demand variation on both a day-by-

day and seasonal basis. The typical winter and summer profiles for Free Wharf - Residential are shown in Figure 8. 

The grey area shows the hourly heat demand for the specified day. The yellow line shows the average daily heat 

demand, the orange and black lines correspond with the maximum and minimum demands respectively. The right 

hand side graph shows the low heat demand on a summer day.  

 

  

  

FIGURE 8 DAILY HEAT DEMAND PROFILE FOR FREE WHARF - RESIDENTIAL, WEDNESDAY 3RD JANUARY 2018 & WEDNESDAY 1ST AUGUST 

2018 

 For each key non-residential electricity load, the annual demand model was then used to identify the average, 

maximum and minimum hourly demand throughout the year. An example average, maximum and minimum heat 

demand profile is shown in Figure 9 (for Pond Road – Health Centre).  



 

 

 

FIGURE 9 ANNUAL ELECTRICITY DEMAND PROFILE FOR POND ROAD - HEALTH CENTRE 

ENERGY DEMAND ASSESSMENT RESULTS 

GIS software was used to map the key heat, electricity and cooling demands. The symbols show the site location 

and ownership and graduate in size according to energy demand to depict the nature of the energy loads within 

the heat map area. The larger the symbol, the greater the energy demand. 

 

Heat Demands 
 

Total assessed heat demand for the subject area is 24,147,078 MWh. Potential heat demands are shown in Figure 

10, Figure 11 and Table 5. A full list of heat demands is available in Appendix 1 – Energy Demand Assessment. The 

largest heat demands arise from Free Wharf (development), Lennard’s, Fisherman’s and New Wharves 

(development) and Higgidy Pies. A significant proportion of heat demand arises from planned developments. 

 



 

 

 

FIGURE 10 HEAT DEMANDS - WEST 



 

 

 

FIGURE 11 HEAT DEMANDS – EAST 

TABLE 5 HEAT DEMANDS 

Map 
ref 

Name Ownership Status Heat 
demand, 

MWh 

Heat demand 
profile source 

1 Shoreham Centre Other Public Existing 177,501 Heat demand 
profile 

modelling tool 2 Pond Road Planned 

development 

Planned 

development 

340,153 

3 Shoreham Police Station Planned 

development 

Planned 

development 

262,277 

4 Tarmount Lane car park Planned 

development 

Planned 

development 

94,145 

5 Former Civic Centre Planned 

development 

Planned 

development 

980,573 

6 Civic Centre car park Planned 

development 

Planned 

development 

165,646 

7 5 Brighton Road Planned 

development 

Planned 

development 

932,442 

8 Kingston Wharf (inc 

Kingston Railway Wharf) 

Planned 

development 

Planned 

development 

1,356,842 



 

 

9 Egypt Wharf Planned 

development 

Planned 

development 

1,765,226 

10 Lennard's, Fisherman's 

and New Wharves 

Planned 

development 

Planned 

development 

2,480,703 

11 Free Wharf Planned 

development 

Planned 

development 

3,387,125 

12 37 - 41 Brighton Road and 

Ham Business Centre 

Planned 

development 

Planned 

development 

470,727 

13 63 - 77 Brighton Road Planned 

development 

Planned 

development 

941,454 

14 7 - 27 Albion Street Planned 

development 

Planned 

development 

264,784 

15 Albion Street Lorry Park Planned 

development 

Planned 

development 

205,592 

16 Former Pilot pub Planned 

development 

Planned 

development 

117,682 

17 Lady Bee Marina Planned 

development 

Planned 

development 

67,538 

18 Lady Bee Industrial Estate 

East 

Planned 

development 

Planned 

development 

34,322 

19 Lady Bee Industrial Estate 

West 

Planned 

development 

Planned 

development 

34,322 

20 Lady Bee Overflow Car 

Park 

Planned 

development 

Planned 

development 

58,375 

21 Butts Road estate Planned 

development 

Planned 

development 

100,029 

22 Whiterock Place estate Planned 

development 

Planned 

development 

52,957 

23 Nautilus House Other Public Existing 114,497 

25 Optimum Kitchen 

Appliance Centre 

Private Existing 35,839 

26 Dudman Offices Private Existing 45,480 

27 Southover Food Company Private Existing 33,998 

28 Wyndeham Grange, 

Printers 

Private Existing 84,641 

29 The Cyril Richings 

Business Centre, 4 units 

Private Existing 153,792 

30 Wemoto, motorcycle 

parts 

Private Existing 50,308 



 

 

31 Eyre & Elliston, Electrical 

distribution 

Private Existing 24,361 Heat demand 
profile 

modelling tool 
32 The Tile Source, 

Showroom 

Private Existing 49,616 

33 Coppard, Plant hire Private Existing 43,545 

34 Dudman aggregate 

terminal 

Private Existing 94,824 

35 City Plumbing Supplies Private Existing 105,720 

36 Dunelm Mill Private Existing 216,382 

37 Travis Perkins Private Existing 142,851 

38 Halfords Private Existing 137,965 

39 Howden's Joinery Private Existing 109,713 

40 McDonalds, Eastern 

Avenue 

Private Existing 112,320 

41 Wyndeham Grange, 

Printers vacant building 

Private Existing 455,480 

42 Old Town Hall Private Existing 29,570 

43 Coop, High street Private Existing 38,272 

44 Royal Mail Delivery 

Centre 

Private Existing 45,420 

45 Coop, Ham Road Private Existing 210,912 

46 Pub (Schooner Inn) Private Existing 76,032 

47 B&Q Private Existing 320,953 

48 Screwfix Private Existing 107,217 

49 Riverside Business Centre Private Existing 259,373 

50 Lidl Private Existing 200,304 

51 Northgate Vehicle Hire Private Existing 55,998 

52 Swanborough Court flats Residential Existing 239,354 

53 Mercury House Flats Residential Existing 70,110 

54 Surrey Court & Pashley 

Court Flats 

Residential Existing 315,798 

55 The Mannings, Flats Residential Existing 473,696 

56 Town Quay Flats Residential Existing 174,040 

57 Rock Close, Flats Residential Existing 201,225 

58 Flats, Rock Close building 

1  

Residential Existing 201,225 

59 Channel View Residential Existing 171,622 



 

 

60 Sea House, Flats Residential Existing 380,246 

61 Harbour Court, flats Residential Existing 172,141 

62 Albion House Residential Existing 254,481 

63 Flats, Coates Court 

building 3  

Residential Existing 93,202 

64 Coates Court, Flats Residential Existing 363,243 

65 Flats, Coates Court 

building 1  

Residential Existing 237,672 

66 Grange Court, Flats Residential Existing 396,375 

67 Locks Court, Flats Residential Existing 283,695 

68 Jevington Court Flats Residential Existing 167,580 

69 Watling Court, Flats 1  Residential Existing 363,248 

70 Watling Court, flats 2 Residential Existing 353,927 

71 Spring Gardens, flats Residential Existing 150,670 

72 Higgidy Private Existing 1,925,963 

73 Paladone Private Existing 295,100 

74 Infinity Foods Private Existing 55,332 Heat demand 
profile 

modelling tool 
75 House of Hugo Private Existing 161,335 

 

FIGURE 12 HEAT DEMAND CATEGORISATION 

Figure 12 shows the heat demands categorised by building ownership and the method of estimating demand. 

Planned developments have the largest overall heat demand with planned residential demands making up the 

majority. Private sector and private residential buildings also have significant demands.  

Details of energy demands and sources of data can be found in Appendix 1 – Energy Demand Assessment. 

 

 

 



 

 

Non-domestic Electricity Demands 
 

The total assessed non-domestic electricity demand for the subject area is 9,628 MWh. The key non-domestic 

electricity loads, shown in Figure 13 and Figure 14, have been assessed to allow potential private wire opportunities 

to be investigated. The largest existing electricity demand arises from Co-op on Ham Road (965 MWh), Lidl (916 

MWh) and B&Q (273 MWh). 

Planned developments include several large electricity demands. Lennard’s, Fisherman’s and New Wharves 

(modelled as a single connection) and Kingston Wharf have the largest expected electricity demands, both of 

1,830 MWh, followed by Former Civic Centre (1,086 MWh) and Civic Centre car park (324 MWh). Some planned 

developments are made up of multiple buildings. 

 

 

FIGURE 13 ELECTRICITY DEMANDS - WEST 



 

 

 

FIGURE 14 ELECTRICITY DEMANDS - EAST 

TABLE 6 ELECTRICITY DEMANDS 

Map 
ref 

Name Ownership Status Electricity 
demand, 

MWh 

Electricity 
demand 

profile source 

1 Shoreham Centre Other Public Existing  132  Electricity 
demand 
profile 

modelling tool 

2 Pond Road Planned development Planned 
development 

 123  

3 Shoreham Police Station Planned development Planned 

development 

 256  

5 Former Civic Centre Planned development Planned 

development 

 1,086  

6 Civic Centre car park Planned development Planned 

development 

 324  

8 Kingston Wharf (inc 

Kingston Railway Wharf) 

Planned development Planned 

development 

 1,830  

10 Lennard's, Fisherman's 

and New Wharves 

Planned development Planned 

development 

 1,830  

11 Free Wharf Planned development Planned 

development 

 189  



 

 

20 Lady Bee Overflow Car 

Park 

Planned development Planned 

development 

 95  

23 Nautilus House Other Public Existing  41  

25 Optimum Kitchen 

Appliance Centre 

Private Existing  31  

26 Dudman Offices Private Existing  19  

29 The Cyril Richings 

Business Centre, 4 units 

Private Existing  14  Electricity 
demand 
profile 
modelling tool 30 Wemoto, motorcycle 

parts 

Private Existing  26  

31 Eyre & Elliston, Electrical 

distribution 

Private Existing  13  

32 The Tile Source, 

Showroom 

Private Existing  42  

33 Coppard, Plant hire Private Existing  29  

34 Dudman aggregate 

terminal 

Private Existing  5  

35 City Plumbing Supplies Private Existing  90  

36 Dunelm Mill Private Existing  264  

37 Travis Perkins Private Existing  74  

38 Halfords Private Existing  118  

39 Howden's Joinery Private Existing  94  

41 Wyndeham Grange, 

Printers vacant building 

Private Existing  192  

42 Old Town Hall Private Existing  12  

43 Co-op, High street Private Existing  175  

44 Royal Mail Delivery 

Centre 

Private Existing  16  

45 Co-op, Ham Road Private Existing  965  

46 Pub (Schooner Inn) Private Existing  150  

47 B&Q Private Existing  274  

48 Screwfix Private Existing  91  

49 Riverside Business 

Centre 

Private Existing  108  

50 Lidl Private Existing  916  

51 Northgate Vehicle Hire Private Existing  3  

 



 

 

 

FIGURE 15 ELECTRICITY DEMANDS CATEGORISATION 

Planned developments have the largest overall electricity demand with Lennard’s Fisherman’s and New Wharves, 

Kingston Wharf and Former Civic Centre making up the majority. The private sector has the second highest overall 

electricity demand with Co-op and Lidl making up the majority.  

 

Cooling demands 
 

The total assessed cooling demand for the subject area is 1,512 MWh. The key cooling loads are shown in and 

shown in Table 7. All cooling demands are from private sector sites. 

The Coop, Ham Road has the largest cooling demand, followed by Lidl and The Coop, High Street. No metered 

data was obtained when assessing cooling demands, therefore demand has been estimated using data for similar 

sites. 

 



 

 

 

FIGURE 16 COOLING DEMANDS 

TABLE 7 COOLING DEMANDS 

SUMMARY 

Numerous attempts were made to gather data from key potential network customers and developers and the 

energy demand assessment exercise was extended to allow feedback from those who had not responded to data 

requests. Where internal access to buildings was not granted, only external surveys to observe flues, external 

plant and building fabric were carried out. Table 8 summarises the results of the data collection exercise. 

TABLE 8 SUMMARY OF DATA COLLECTION RESULTS 

 

Map 
ref 

Name Ownership Status Cooling demand, MWh Cooling demand data 
source 

40 McDonalds, 
Eastern Avenue 

Private Existing 54 Based on data for similar 
buildings 

43 Coop, High street 123 

45 Coop, Ham Road 675 

50 Lidl 641 

72 Higgidy 161 



 

 

 

Energy demands arise mainly from the private sector and planned developments with several large developments 

making up much of the demand. Many of the existing building operators are not currently engaged in the project, 

and will be difficult to engage, and this is considered when assessing network options and phasing.  

The largest cooling demands arise from supermarket cold stores and food manufacturing companies (high risk 

connections). Other cooling demands within the energy assessment area are low, therefore it is unlikely that a 

cooling network would be technically viable or economic. 

As planned developments make up 56% of the heat demand, engagement with planners and developers will be 

critical to ensure adequate consideration of district energy options.  

 

4 Energy Source Assessment  

EXISTING AND PLANNED ENERGY SOURCES 

In the previous report, Edgeley Green Power Station was identified as a potential energy source for the network. 

However, this project is no longer being developed. A review of existing and planned energy sources in the area 

did not reveal any potential energy sources that could serve a district energy scheme. 

The Shoreham Power Station was considered as a heat source but was deemed unviable; the plant operates as 

peaking plant, affecting continuity of supply. The power station was also built in 2000 and designed for a 25 year 

lifetime, meaning that it could be decommissioned in the short term. 

POTENTIAL ENERGY CENTRE LOCATIONS 

Energy centre locations considered are shown in Figure 17 and described in Table 9. 

 

 Overall heat 
demand, 

MWh 

% of data based 
on HDM 

% data based 
on data for 

similar 
buildings 

Overall 
electricity 

demand, MWh 

Overall cooling 
demand, MWh 

Planned 
developments 

14,113 100% 0% 5,734 - 

Existing buildings 11,034 71% 29% 3,915 1,512 



 

 

 

FIGURE 17 POTENTIAL ENERGY CENTRE LOCATIONS 

TABLE 9 POTENTIAL ENERGY CENTRE LOCATIONS 

Site name Land 
ownership 

Current use Comments Area 
of site, 

m2 

Adur Civic 
Centre 

ADC  Vacant building – 
proposed for use as 
building compound 
during construction of 
office scheme opposite 

 Council aspiration to develop for 
mixed use 

 May be resistance to sharing site 
with energy centre unless can 
demonstrate fully compatible 

6,000 

Builder's Yard Unknown 
- Private 

 Builders yard  No known plans for redevelopment 

 Adjacent to civic centre site 

 Would require ADC to purchase 
land 

960 

Calor Gas Site Unknown 
- Private 

 Fuel storage  Part of JAAP allocation, but not 
expected to be redeveloped in 
short term 

 Likely to be heavily contaminated 

 Ideally placed in centre of WHA 
allocation 

 Would require ADC to purchase 
land 

1,700 

Malthouse 
Estate 

Unknown 
- Private 

 Currently in B2 / B8 use  No known plans for redevelopment 

 Would require ADC to purchase 
land 

1,000 



 

 

Old Customs 
House 

ADC  Vacant building, formerly 
used for community use 

 Council considering future use - 
may demolish as in poor condition 

 Land to rear of site has ‘Village 
Green’ status - may be possible to 
find alternative at Southwick Beach 
if energy centre would encroach 

 Adjacent to Howard Kent site 

800 

Port Authority 
Site 

Shoreham 
Port 

Authority 

 Used as an unofficial car 
park by local businesses 

 Possibility for network operator to 
rent units from the Port Authority 
for EC use 

 Ideally located for canal water 
abstraction / discharge 

280 

 

The Old Customs House is likely to provide a viable energy centre location.  

 

Gas and Electricity Connections 

 

The energy centre will incorporate gas fired peak and reserve boilers and gas CHP engines and will require 

significant gas connection capacity. There is a medium pressure gas main running along Brighton Road, in close 

proximity to the proposed energy centre location.  

The energy centre will require the capability to import and export electricity at 11 kV. There are two electrical 

substations located within 300 m of the proposed energy centre location and initial investigations indicate there 

is likely to be available capacity.   

RENEWABLE / LOW CARBON HEAT SOURCES 

A summary of potential energy sources is shown in Table 10. 

TABLE 10 SUMMARY OF POTENTIAL HEAT SOURCES CONSIDERED 

Technology High level technical viability considerations 

Water 
source heat 

pump 
(Harbour 

Canal) 

 Potential for abstraction / discharge agreed in principle with Port Authority  

 Abstraction points located close to potential energy centre site 

 Significant distance from key heat loads on the Western Harbour Arm 

 Water levels suitable for reliable abstraction 

 Stable temperatures (based on high quality data received) 

 Existing structures provide protection for abstraction equipment 

 Lower silt content than River Adur 

River source 
heat pump 
(River Adur) 

 Abstraction / discharge licensed by EA 

 Low river levels and silt intake potentially problematic 

 Abstraction points not located close to potential energy centre sites 
identified 

 Dependent on river flow rates and temperatures (potentially low heat 
capacities in winter, when heat demand is highest) 

Marine 
source heat 

pump 
(Middle Pier) 

 Abstraction / discharge licensed by EA 

 Water levels suitable for reliable abstraction 

 Abstraction points located close to potential energy centre site 

 More stable temperatures compared with river water 

 Existing structures could provide protection for abstraction equipment 

Ground 
source heat 

 Chalk aquifer accessible from all potential energy centre sites 

 Boreholes in the locality show low yield rates - generally ~1-10 l/s  



 

 

pump (open 
loop bore 

hole system) 

 Abstraction / discharge licensed by EA 

 Risk of saline intrusion into groundwater could restrict potential abstraction 

Natural gas 
CHP 

 Access to gas network (based on utilities information provided) 

 Marginal carbon intensity factors provide good carbon savings in short and 
medium term 

 Well established technology compatible with existing and future secondary 
side systems 

 Limited opportunity for private wire network 

Biomass 
heating and 

CHP 

 Air quality management area identified within study area 

 Fuel deliveries within highly residential area potentially problematic 

 Significant energy centre size incompatible with potential sites identified 

 Not financially viable  

Energy from 
Waste 

 
 No plants identified in the area 

GROUND SOURCE HEAT PUMP CONSIDERATION 

The Former Civic Centre site was assessed for suitability for a GSHP. However, as shown in Figure 18, the maximum 

distance achievable between abstraction and discharge areas is approximately 180 m. Unless there is a water high 

flow rate in the underground aquifer, the proximity of the abstraction and discharge areas is likely to cause 

thermal interaction between the two, reducing the seasonal CoP of the heat pump and potentially limiting its 

running hours through the year. Due to this and the other risks mentioned in Table 10, a GSHP option was not 

taken forward for further consideration. 

 



 

 

FIGURE 18 FORMER CIVIC CENTRE SITE - GSHP ARRANGEMENT 

CARBON EMISSIONS 

The average carbon emissions (see Figure 19) for grid electricity are expected to reduce significantly in the short 
term (based on BEIS carbon emissions projections) due to the increase in wind, solar and nuclear power and the 
closure of coal power stations. 

Using the below projections, gas CHP has limited carbon reduction benefits over the project lifetime due to the 
carbon emissions associated with grid electricity falling below the carbon emissions for natural gas – therefore 
making imported grid electricity a lower carbon option than electricity generated by gas CHP. 

However, it can be assumed that future gas CHP installations are unlikely to displace low carbon and renewable 
electricity generation technologies but instead will displace higher carbon generation such as Combined Cycle Gas 
Turbine (CCGT) plant. On this assumption, BEIS have published marginal carbon emissions factors2 (see Figure 19) 
that indicate the carbon emissions for the grid electricity that would be displaced by gas CHP. There are two data 
series; one for CHP installations where the generated power is used “onsite” and one where the power is exported 
to consumers. For the purposes of this study, the “onsite” figures have been used as the electricity generated by 
the CHP is prioritized for use by the heat pump, and only the remaining excess power is exported to private wire 
customers. 

 

 

FIGURE 19 BEIS CARBON EMISSIONS PROJECTION 

For each projected year of operation, the following calculation has been used to determine the overall carbon savings of the 
scheme: 

 

 

                                                                 

2 https://www.gov.uk/government/collections/energy-and-emissions-projections 

CO2 saving 
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gas 

Total CO2 

saving 



 

 

 

 

 

*the marginal carbon intensity factor (for the respective year) has been used. The grid electricity displaced by electricity 

generated from gas CHP is supplied to private wire, export, the heat pump and the energy centre parasitic load. 

 

BEIS Energy Price Projections 

 

FIGURE 20 BEIS PRICE PROJECTIONS, JANUARY 2018 

POTENTIAL ABSTRACTION POINTS FOR MSHP 



 

 

The potential water abstraction points for a WSHP or MSHP are shown in 

 

 and assessed in Table 11. 

 



 

 

 

FIGURE 21 POTENTIAL WATER ABSTRACTION LOCATIONS 

TABLE 11 MSHP ASSESSMENT 

Potential abstraction 

point 

Comments Considered further? 

Footbridge  Significant distance from potential energy centre 
locations 

 Abstraction pipework crossing multiple land ownership 
boundaries 

 Dependent on river flow rates and temperatures 

Not taken forward 

Pontoon  Significant distance from potential energy centre 
locations 

 Abstraction pipework crossing multiple land ownership 
boundaries 

 Low water heights 

 Risk of river sediment / silt intake 

 Dependent on river flow rates and temperatures 

Not taken forward 

River channel  Low water heights 

 Risk of river sediment / silt intake 

 Significant excavation works for abstraction system 
installation 

 Dependent on river flow rates and temperatures 

Not taken forward 

Middle Pier  Access to saline waters at higher, more stable 
temperatures 

 Minimum depth of water suitable for abstraction at low 
tide 

Potentially viable for 

Western Harbour 

Arm network 



 

 

 Close proximity to potential energy centre 

 Existing structure provides protection for abstraction 
equipment 

Harbour Canal  Access to saline waters at higher, more stable 
temperatures 

 Consistent depth of water, suitable for abstraction 

 Close proximity to potential energy centre 

 Existing structure provides protection for abstraction 
equipment 

Potentially viable for 

Riverside network 

 

The Middle Pier abstraction point has been identified as a potential source of energy to serve the several 
developments in the Western Harbour Arm. Discussions with the Harbour Master has led to the potential 
abstraction and discharge arrangement shown in Figure 22. 

 

 

FIGURE 22 ABSTRACTION AND DISCHARGE POINT FOR WESTERN HARBOUR ARM NETWORK 

SUMMARY 

The proposed energy centre will utilise a combination of gas CHP and MSHP technologies that have been 
identified as technically viable. The Middle Pier abstraction point was identified for a MSHP to serve the several 
developments in the Western Harbour Arm. Discussions with the Harbour Master has led to the potential 
abstraction and discharge arrangement shown in Figure 22. 

The technologies selected meet the stated project priorities providing affordable low carbon energy. Details of 
the evaluation undertaken are included in subsequent chapters of this report. 

 



 

 

5 Network Route Assessment  

The capital cost associated with the heat and power network is a major component of the project CAPEX and the 

network route and dimensions will impact heavily on cost. Pipe sizes and costs are shown in Table 48. 

HEAT NETWORK ROUTE IDENTIFICATION 

The network route is shown in Figure 23. 

The selected network route considers: 

 Minimising pipe length  

 Routing through publicly owned land and service areas of connected buildings  

 Trench excavation, backfilling and reinstatement costs for different ground conditions  

 Physical constraints and site barriers including major utilities, railway lines, main roads, high traffic 
areas and existing, future and historical building foundations and underground structures 

 The outputs of hydraulic modelling exercises (including pipe lengths, diameter, insulation and 
materials)  

 Calculated heat distribution losses throughout the network 

 CIBSE / ADE Heat Networks Code of Practice (specifically Objective 2.5) 

 Linear heat density  

 Potential for co-location / multi-utilities approach 

 Critical feedback from Highways, Structural and Planning teams  

 Planned infrastructure projects 

 Information gathered from site walkovers, on the ground investigations, liaison with DNOs, scrutiny 
of historical OS maps, consideration of land ownership and future developments. 

 

 



 

 

FIGURE 23 SELECTED HEAT NETWORK ROUTE 

Cycle Path Option 

 

An alternative lower-cost network route following the proposed cycle path along the north harbour wall was 

identified in Figure 24. After discussion with ADC, this was deemed to be an undesirable option due to land 

ownership issues and developments being brought forward at different times.  

 

FIGURE 24 WESTERN HARBOUR ARM PIPE ROUTE - CYCLE PATH OPTION 

Key Potential Constraints 

 

Figure 26 shows the key potential network constraints identified in the energy demand assessment area. Key 

network constraints are likely to include having to cross the A259 at multiple locations, the Brighton to Barnham 

railway line (this is a barrier to future expansion of the network towards the north) and a significant presence of 

buried utilities. 

Key potential network constraints will be investigated further in WP2 of the study. 

 



 

 

 

FIGURE 25 POTENTIAL CONSTRAINTS 

Figure 26 shows the key network barriers and constraints. There are significant buried utilities present in the area 

around Eastern Avenue and along Brighton Road. The proposed network route runs along Brighton Road along 

with broadband cables, two gas mains (one low and one medium pressure), an 11 kV cable, several LV cables and 

a 6” water main. These utilities cross Brighton Road several times.  



 

 

 

FIGURE 26 KEY NETWORK CONSTRAINTS, MAP A



 

 

 

Linear Heat Density 

 

The linear heat density of the network route connecting all potential buildings was assessed to identify low 

density route sections which may not be viable and areas where re-routing may be required. Figure 27 shows the 

linear heat density for the initial network route.  

 

 

FIGURE 27 LINEAR HEAT DENSITY OF INITIAL NETWORK ROUTE 

Route sections with linear heat density below 3 MWh/m are classed as low and ruled out of further consideration, 

unless buildings belong to key stakeholders or are of particular interest to ADC. Route sections with a linear heat 

density between 3 and 6 MWh/m are likely to be marginally viable but have not been excluded at this stage. 

These areas will be assessed further based on criteria including digging conditions, pipe dimensions, ownership 

and connection risk.  

The linear heat density was recalculated without sections below 3 MWh/m until all remaining route sections had 

a linear heat density greater than 3 MWh/m. Low linear heat density routes that have been ruled out at this stage 

(in consultation with ADC) include: 

 Swanborough Court Flats 

 Pond Road 

 Shoreham Police Station 
The final network route without the identified low density connections is shown in Figure 28. 

 

 



 

 

 

FIGURE 28 LINEAR HEAT DENSITY OF SELECTED NETWORK ROUTE



 

 

Terrain 

 

Figure 29 shows the variation in elevation across the proposed network. There is a decrease in elevation of 0.5 m 

from the potential energy centre site to the lowest extremity of the network and an increase of 1.5 m to the 

highest point of the network. Gradient is unlikely to pose a risk to the development of a heat network or the 

location of the energy centre and the changes in elevation present no significant technical challenge to the 

pumping requirements of a district heat network.  

 

 

FIGURE 29 CHANGES IN ELEVATION 

PRIVATE WIRE NETWORK ASSESSMENT 

Private wire options were considered but deemed not to be viable as there is limited private wire demand in 

proximity to the energy centre and energy centre space is limited, therefore the gas CHP engine has been sized to 

meet the majority of the heat pump electricity demand and any excess electricity is exported to the grid.  

SUMMARY 

The network route assessment considers buried utilities, physical barriers, information from site walkovers, linear 

heat density assessment and feedback from key stakeholders (including Highways officers). The prioritised 

network route has been revised accordingly avoiding constraints as far as practicable.  

 



 

 

Several physical barriers and key network constraints remain including the busy A259 (Brighton Road), the 

Brighton to Barnham railway line (this is a barrier to future expansion of the network towards the north) and a 

significant presence of buried utilities. Brighton Road is the main arterial coast road and the traffic and project 

management costs associated with network installation will be high. As a result, an alternative lower-cost 

network route following the proposed cycle path along the north harbour wall was identified. After discussion 

with ADC, this was deemed to be an undesirable option due to land ownership issues and developments being 

brought forward at different times. As this network route offers considerable cost benefits it is recommended 

that it should be given further consideration in WP2.  

 

6 Recommended Scheme Options 

The recommended scheme option comprises a combination of MSHP and gas CHP technologies supplying a 

district heat network. The scheme has been split into 3 phases.  

NETWORK PHASING 

The proposed heat network includes 3 phases: 

 Phase 1: Connects two existing residential buildings, the Riverside Business Centre and several planned 
developments due to come forward within the next 5 years 

 Phase 2: Connects 37-41 Brighton Road and Ham Business Centre and 63-77 Brighton Road (two 
planned developments due to come forward in the next 5 – 10 years) 

 Phase 3: Connects Egypt Wharf and Lennard’s, Fisherman’s and New Wharves (two planned 
developments due to come forward in the next 10 – 15 years) 

 

These phases have been chosen based on technical and financial viability, timing of developments and project 

risks. 95% of the total network length is installed in phase 1. The remaining network pipes are installed as planned 

developments along the pipe route are built out. Therefore, project CAPEX is heavily front loaded. 

Due to the dependence of this network on planned developments, planning policy and engagement strategies to 

incentivise connection to the heat network are required. The long-term expansion plan should be kept under 

review as development plans progress. 



 

 

 

FIGURE 30 NETWORK PHASING 

PHASE 1 

The Phase 1 network connects two existing residential buildings, the Riverside Business Centre and several 

planned developments due to come forward within the next 5 years. These connections are shown in Table 12 

Phase 1 network connectionsTable 12. 

TABLE 12 PHASE 1 NETWORK CONNECTIONS 

Map 
ref 

Name Annual heat 
demand, MWh 

Peak heat demand, 
kW 

5 Former Civic Centre 490 479 

7 5 Brighton Road 932 371 

8 Kingston Wharf 1,357 513 

11 Free Wharf 3,387 1,054 

49 Riverside Business Centre 171 170 

54 Pashley Court 316 160 

55 The Mannings 474 240 

 

Details about phase 1 are summarised in Table 13. 

TABLE 13 PHASE 1 NETWORK SUMMARY 



 

 

 

Phase 1 network summary 

Network length 2.0 km 

Total heat demand 7,617 MWh 

Gas CHP capacity  256 kWth 

Heat pump capacity  2.0 MWth 

Peak and reserve boiler capacity  3 MWth 

Heat demand met by gas CHP 26 % 

Heat demand met by heat pump 74 % 

Heat demand met by peak and reserve boilers 0 % 

Peak heat demand 2.9 MW 

No. of heat connections 7 

Key heat loads  Free Wharf 

 Kingston Wharf 

 5 Brighton road 

 

The hourly heat demand profile for the year is shown in Figure 31. The hourly heat demand profile showing the 

average, maximum and minimum heat demands for the network over 24 hours is shown in Figure 32. The peak 

heat demand is approximately 2.9 MW with the peak occurring at 08:00 am. 

Figure 33 shows the hourly network heat demand for every hour of a year ordered from highest to lowest. The 

network demand has a baseload of approximately 500 kW. The 256 kWth gas CHP assessed for the phase 1 

network can meet approximately 2,205 MWh of the network heat demand and the 2 MW MSHP will supply a 

further 6,372 MWh per annum.  

Therefore, the renewable and low carbon technologies for this phase can meet over almost all of the total 

network heat demand, including heat losses in the network. The phase 1 network has been modelled with a single 

gas CHP unit (both single and multiple unit gas CHP options have been assessed, the most viable option has been 

presented here), see Table 39 for more detail. A thermal store size of 60,000 litres has been selected using in-

house plant sizing software. 

The MSHP has been sized to meet the phase 3 network demand to ensure that all installed heat pump capacity is 

eligible for the RHI.  



 

 

 

FIGURE 31 PHASE 1 HOURLY HEAT DEMAND PROFILE 

 

FIGURE 32 PHASE 1 NETWORK AVERAGE DAILY HEAT DEMAND 



 

 

 

FIGURE 33 PHASE 1 LOAD DURATION CURVE 

PHASE 2 

The proposed phase 2 connects 37-41 Brighton Road and Ham Business Centre and 63-77 Brighton Road, two planned 

developments due to come forward in the next 5 – 10 years. These connections are shown in Table 15. 

TABLE 14 PHASE 2 NETWORK CONNECTIONS (IN ADDITION TO PHASE 1) 

Map 
ref 

Name Annual heat demand, 
MWh 

Peak heat demand, kW 

12 37 - 41 Brighton Road and Ham Business Centre 471 195 

13 63 - 77 Brighton Road 941 300 

 

A summary of the phase 2 network is provided in Table 16. 

TABLE 15 PHASE 2 NETWORK SUMMARY 

Phase 2 network summary 

Network length 2.0 km 

Total heat demand 9,029 MWh 

Gas CHP capacity  256 kWth 

Heat pump capacity  2.0 MWth 

Peak and reserve boiler capacity  6 MWth 

Heat met by CHP 22 % 

Heat met by heat pump 77 % 

Heat met by peak and reserve boilers 1 % 



 

 

Peak heat demand 3.4 MW 

No. of heat connections 9 

Key heat loads  Free Wharf 

 Kingston Wharf 

 63 - 77 Brighton Road 

 

The hourly annual heat demand profile is shown in Figure 34. The hourly heat demand profile showing the 

average, maximum and minimum heat demands for the network over 24 hours is shown in Figure 36. The peak 

heat demand is approximately 3.4 MW. 

Figure 35 shows the hourly network heat demand for every hour of a year ordered from highest to lowest. The 256 

kWth gas CHP assessed for the phase 2 network can meet approximately 2,207 MWh of the network heat 

demand and the 2 MW MSHP will supply a further 7,698 MWh per annum.  The renewable and low carbon 

technologies assessed (with thermal storage) will be able to meet the majority of the total network heat demand, 

including heat losses in the network.  

 

FIGURE 34 PHASE 2 HOURLY HEAT DEMAND PROFILE 



 

 

 

FIGURE 35 PHASE 2 LOAD DURATION CURVE 

 

FIGURE 36 PHASE 2 NETWORK AVERAGE DAILY HEAT DEMAND 

 



 

 

PHASE 3 

The phase 3 network connects Egypt Wharf and Lennard’s, Fisherman’s and New Wharves, two planned 

developments due to come forward in the next 10 – 15 years.  

 

TABLE 16 PHASE 3 NETWORK CONNECTIONS (IN ADDITION TO PHASE 1 AND 2) 

Map ref Name Annual heat 
demand, MWh 

Peak heat 
demand, kW 

9 Egypt Wharf 1,769 536 

10 Lennard’s Fisherman’s and New Wharves 2,486 800 

 

A summary of the phase 3 network is provided in Table 17. 

TABLE 17 PHASE 3 NETWORK SUMMARY 

Phase 3 network summary 

Network length 2.1 km 

Total heat demand 13,275 MWh 

Gas CHP capacity  256 MWth 

Heat pump capacity  2.0 MWth 

Peak and reserve boiler capacity  6 MWth 

Heat met by CHP 15 % 

Heat met by heat pump 74 % 

Heat met by peak and reserve boilers 10 % 

Peak heat demand 4.7 MW 

No. of heat connections 11 

Key heat loads  Free Wharf 

 Egypt Wharf 

 Lennard’s Fisherman’s and New 
Wharves 

 

The hourly annual heat demand profile is shown in Figure 37. The hourly heat demand profile showing the 

average, maximum and minimum heat demands for the network over 24 hours is shown in Figure 39. The peak 

heat demand is approximately 4.7 MW. 

Figure 38 shows the hourly network heat demand for every hour of a year ordered from highest to lowest. The 256 

kWth gas CHP assessed for the phase 3 network can meet approximately 2,210 MWh of the network heat 

demand and the 2 MW GSHP will supply a further 10,600 MWh per annum. The renewable and low carbon 

technologies assessed (with thermal storage) will be able to meet ~90 % of the total network heat demand, 

including heat losses in the network.  



 

 

 

FIGURE 37 PHASE 3 HOURLY HEAT DEMAND PROFILE 

 

FIGURE 38 PHASE 3 LOAD DURATION CURVE 



 

 

 

FIGURE 39 PHASE 3 NETWORK AVERAGE DAILY HEAT DEMAND 

Terrain 

 

An energy centre layout illustrating the potential arrangement for the heat pump, gas CHP, peak and reserve 

boilers and ancillary equipment, is shown below in Figure 40. 

 

 

 

 



 

 

 

FIGURE 40 POTENTIAL ENERGY CENTRE



 

        

 

Technology Sizing and Operating Strategy  
 

Various technologies were considered to serve the network and were appraised based on economic and carbon 

saving benefits. A combination of MSHPs and gas CHP engines provide better financial returns, variable operating 

temperature benefits and carbon reduction benefits in line with client priorities. After detailed discussion with the 

client team, this combination of technologies was deemed to address project priorities and was taken forward for 

further assessment. 

As previously stated, the MSHP has been sized to meet the phase 3 network demand to ensure that all installed 

heat pump capacity is eligible for the RHI.  

The technical model used to optimise the MSHP and CHP scheme prioritises heat supply over power generation i.e. 

there is no heat dumping from the CHP scheme. The combination of renewable / low carbon technology has been 

sized to meet the majority of network heat demand, calculated using hourly demand and generation profiles. Peak 

and reserve gas boilers will meet any remaining demand.  

Heat generation has been modelled to prioritise heat generated by the gas CHP. Operation using this priority 

reduces the number of daily starts for the gas CHP engines, reducing operating and maintenance costs. The heat 

demand not met by the small gas CHP engine is met by the MSHP and from thermal storage (where available) with 

remaining demand met by peak and reserve (auxiliary) gas boilers. 

An alternative strategy was considered to prioritise the heat pump over the gas CHP operation; although this 

option was found to provide increased carbon savings, the economic viability was reduced.  

The selection of the above operating philosophy and the technology sizes is based on an iterative process within 

the technical model to identify the optimal balance of project priorities.  

Electricity generated will meet energy centre demand (for pumping, lighting, controls etc.), demands for MSHP and 

a small amount of export.  

For each phase, the MSHP and CHP engine capacities have been assessed to consider energy demand, footprint, 

carbon emissions, economic viability, utilisation, maintenance costs, capital cost and futureproofing capacity. This 

will be reassessed and optimised in WP2.  

Thermal storage capacity has been based on available energy centre footprint, network demands and the 

modulation limits of the heat supply technologies. The resulting storage capacity provides a balance between 

capital cost, physical space requirements and reduction in gas CHP stop / starts per annum (more frequent starts 

increase maintenance and operational costs).  

 

Operating Conditions 

 

The proposed operating conditions reflect the new build nature of the building connections. To ensure heat 

network losses are kept as low as possible, and to allow the heat pumps to operate at the best coefficient of 

performance, the network will operate at a low temperature to serve the new build developments and existing 

buildings. 

Secondary System Temperatures 

The proposed network comprises three existing buildings which are currently using heat within a range of 80-82 °C 

flow temperatures and return temperatures of 60-71 °C. These buildings will require secondary system and control 

upgrades to make them suitable to operate at lower flow and return temperatures. The assessments undertaken 
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indicate that, by replacing the calorifier hot water systems with instantaneous plate heat exchanger systems, 

increasing radiator sizes in some areas and converting the 3 port heating system configuration and control to 2 

port systems in the existing buildings, secondary side temperatures could be reduced to 70 °C flow and 50 °C 

return for peak conditions with return temperatures improving to <35 °C for summer conditions. 

There are options to retain gas boilers in the existing buildings and for the boilers to be configured to raise flow 

temperatures from the primary network to serve the existing buildings until such time when all upgrades to 

secondary sides have been completed. 

The new developments should be specified to function with secondary side temperatures of 65 °C flow and 35 °C 

return for year round heat and hot water use. 

Primary Network Temperatures 

The primary heat network will provide heat to the developments at 70 °C flow and 40 °C return, the developments 

should be encouraged to connect directly without plate heat exchangers which means the flow temperature on 

the secondary side will be able to be higher. Should the building operator / developer insist on being hydraulically 

separated from the network then a plate heat exchanger will be installed in the building and the secondary side 

temperatures will be reduced by at least 5 °C. In this case, the tertiary side (heat interface units in each individual 

residential property) should not include a plate heat exchanger between secondary system and the radiators to 

avoid a further temperature drop. In most cases radiators in residential dwellings and commercial spaces will need 

to be sized at 60 °C flow and 40 °C return. 

The energy generating plant in the energy centre will be made up of various technologies that have different 

temperature conditions that affect the efficiency of each technology (i.e. gas boilers, gas CHP and MSHP): 

 

 CHP plant can operate at higher temperatures of 90 °C without impacting negatively on efficiency 

 Gas boilers can supply higher temperatures 

 Heat pumps however, have a performance which is significantly impacted by the temperature conditions of 
the network and, to maintain good performance, network flow and return temperatures should be as low 
as possible 

 

Controlled scheduling of heat pumps, CHP plant and gas boilers can maintain an overall efficiency of each 

technology. Heat pumps should operate at the lowest possible temperatures, so the higher demands (above the 

output of the heat pump) required for peak demands can be supplied by thermal storage, CHP and gas boilers. 

However, when demands are lower than the heat pump output (e.g. summer conditions), the heat pump will 

supply all the demand at the primary network temperature. It is likely that higher temperatures will be required at 

times of greater grid carbon intensity and so this operating model would maximise carbon savings. Detailed 

modelling and sizing has been carried out to consider varying demand profiles, temperature conditions and carbon 

impacts. 

Existing buildings could be designed to reduce secondary side temperatures in accordance with CIBSE / ADE CP1 

and so new developments, when connected to district heat networks, will result in lower average return 

temperatures and therefore increase the efficiency of the network and the heat generating technologies. 

Operating Pressure 

The topography of Shoreham and the height of buildings to be connected have small height variation and so the 

calculated static pressure required in the network will be circa 3 barG. The pumping pressure defines the maximum 

operating pressure to generate enough head to deliver the flow rate to all buildings. Hydraulic modelling was 
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carried out to assess how the pressure in the network will vary throughout the seasons and the concept design 

considers maintaining maximum pressure in the system at less than 6 barG and therefore maintaining systems in 

the normal operating conditions. 

 

Connection Timing 
 

Table 19 provides a summary of each connection and its network phase and connection year. 

TABLE 18 CONNECTION TIMING 

Map 
Ref 

Name Network 
Phase 

Connection 
Year 

5 Former Civic Centre 1 2019 

7 5 Brighton Road 1 2019 

8 Kingston Wharf 1 2019 

11 Free Wharf 1 2019 

49 Riverside Business Centre 1 2019 

54 Pashley Court 1 2019 

55 The Mannings 1 2019 

12 37 - 41 Brighton Road and Ham Business Centre 2 2024 

13 63 - 77 Brighton Road 2 2024 

9 Egypt Wharf 3 2029 

10 Lennard’s Fisherman’s and New Wharves 3 2029 

 

ENERGY BALANCE 

The following energy balance provides a detailed assessment of the energy utilisation for the phase 3 network.  
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FIGURE 41 PHASE 3 ENERGY BALANCE (BASED ON SELECTED OPERATING SCENARIO) 

NETWORK SUMMARY 

A network served by gas CHP and a MSHP provides an option that addresses project priorities and the combination 

of technologies provides a more robust, lower risk solution than MSHP only options. 

TABLE 19 PRIORITISED NETWORK SUMMARY 

 

 
Phase 1 Phase 2 Phase 3 

Network length 2.0 km 2.0 km 2.1 km 

Total heat demand 7,617 MWh 9,029 MWh 13,275 MWh 

Peak heat demand 2.9 MW 3.4 MW 4.7 MW 

No. of heat connections 7 9 11 



  

 

67 

 

 

FIGURE 42 PRIORITISED NETWORK 
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FIGURE 43 LOAD DURATION CURVE FOR PRIORITISED NETWORK (PHASE 3) 

7 High Level Financial Appraisal 

 

Table 21 below provides the summary of the financial returns to the project over a 25 year and 40 year lifetime 

under base case assumptions.  

Base case assumptions include the following (a full list is provided in the accompanying unlocked Excel model): 

 Inflation rate of 2% is included, with 2017 as the price base year; 

 Energy prices are indexed to the price projections from the BEIS Updated Energy and Emissions Projections 

2017, updated January 2018; 

 Capital investment for all three phases occurs in 2019; 

 Commercial customers are charged 4.5p/kWh for delivered heat and households are charged 6p/kWh 

(2017 price level); 

 Phase 1 begins operating in 2020, Phase 2 in 2025 and Phase 3 in 2029; and 

 Net present value (NPV) is calculated using a real discount rate of 3.5% modified by the inflation rate 

assumption to deliver a nominal discount rate of 5.6%. 

TABLE 20 SUMMARY OF PROJECT RETURNS OVER A 25 AND 40 YEAR PROJECT PERIOD 

 
Phase 1– MSHP & gas CHP 

Phase 2 – MSHP & gas 

CHP 

Phase 3 – MSHP & gas 

CHP 

 Annual customer heat 

demand (kWh)  
7,617,106 9,029,286 13,275,214 
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Capital costs (incl. 17.5 % 

contingency) 
£8,944,704 £49,239 £133,719 

 25 year 40 year 25 year 40 year 25 year 40 year 

IRR 3.6% 4.3% 4.9% 5.5% 7.5% 8.0% 

NPV @ nominal discount 

rate 5.6% 
(£1,588,720) (£1,274,357) (£559,118) (£55,596) £2,093,407 £3,298,000 

IRR with 30% grant 

funding 
5.8% 6.1% 7.2% 7.4% 9.7% 10.0% 

Savings to customers 

relative to benchmark gas 

boiler investments 

(undiscounted) 

£17,789,668 £20,886,013 £28,531,375 

Lifetime carbon savings 

using BEIS average grid 

emissions factors 

35,337 tCO2 45,955 tCO2 67,990 tCO2 

 

As the full investment cost falls in 2019 but the scheme is not fully built out until 2029, there are substantial 
differences between Phase 1 returns and Phase 3 returns over both the 25 year and 40 year project lifetimes. 
Neither Phase 1 nor Phase 2 deliver an internal rate of return (IRR) above the hurdle rate (5.6%) or an NPV above 
£0, but the full build-out in Phase 3 ensures the scheme overall delivers an acceptable return on investment above 
the hurdle rate. Additional analysis on the implication of the build-out and timing of the phases is provided in the 
sensitivity section of this report. 

All of the 40-year lifetimes provide comparatively greater returns on investment as the project earns a net annual 
surplus for each additional year of operation, as illustrated in Figure 44. 

 

FIGURE 44 PHASE 1 NET ANNUAL CASH SURPLUS OVER 40 YEAR PROJECT LIFETIME 

 

The substantial drop in year 2040 reflects the loss of the renewable heat incentive (RHI) income earned on the 
heat pump generation. Even without this subsidy the scheme still earns a net surplus from heat sales over the 
remaining project lifetime. 
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A government grant of 30%, such as could potentially be provided through the forthcoming Heat Network 
Investment Project, increases the project IRR above the hurdle rate for all three phases. At a 30% grant, the Phase 
1 return for the 25 year lifetime just exceeds the hurdle rate of 5.6%, and increases over the 40 year lifetime to 
6.1%. Figure 45 illustrates the 25-year undiscounted cash flows for the three phases with and without a 30% grant.  

 

25-year Phase 1 Cumulative Cash Flow 25-year Phase 1 Cumulative Cash Flow incl. 30% Grant 

  
25-year Phase 2 Cumulative Cash Flow 25-year Phase 2 Cumulative Cash Flow incl. 30% Grant 

  
25-year Phase 3 Cumulative Cash Flow 25-year Phase 3 Cumulative Cash Flow incl. 30% Grant 

  
 

FIGURE 45 COMPARISON OF 25-YEAR CASH FLOWS WITH AND WITHOUT A 30% GRANT 

The undiscounted cumulative cash flows are positive for each Phase with and without a grant, but the simple 
payback period decreases significantly as the phases progress and with the inclusion of a grant.  

An additional source of income for the scheme is in the price charged to consumers. Currently none of the eleven 
buildings expected to connect to the network are modelled as paying for their own connection costs, which would 
reduce the upfront capital investment required and provide an additional source of income in 2025 and 2029 as 
Phases 2 and 3 are connected. 

Estimated savings for customers relative to benchmark values are indicative only, as the actual costs for gas boiler 
investments for the new developments is not known. These savings are approximately 11% for commercial 
buildings and 40% for residential buildings. 

Carbon savings for the scheme are substantial, totalling between 35 and 68 thousand tonnes of carbon dioxide 

depending on the phase build-out. 

 

8 Initial Business Model Options Evaluation 
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The five main governance model options available for the development of heat 

networks are shown to the left. These models can be broadly categorized as 

public, private, hybrid public/private, or stakeholder owned. In this section we 

describe each governance model and their respective advantages and 

disadvantages.  

We will also explore how selected models can be tailored by borrowing 

concepts from other models to both meet the project aims and objectives and 

to align the project with the Council’s other needs.  

 

 

PUBLIC GOVERNANCE MODEL 

This model describes a heat network that is financed and owned by the Council. The Council is ultimately 

responsible for each element of the heat network´s delivery, but a third party may be contracted out to deliver 

services such as the design, building, operation, and/or maintenance of the system. Table 27 describes the 

different advantages and disadvantages for key aspects of the delivery model, such as financing, prices, risks, and 

the amount of control that the Council will have over the project. Two key takeaways from the table are: 

1) due to public sector financing, this governance model is the lowest cost approach, which in turn results in 

low heat prices for customers; and 

2) the Council retains all risks associated with the project.   

 

TABLE 21 ADVANTAGES AND DISADVANTAGES OF THE PUBLIC PROJECT DEVELOPMENT COMPANY DELIVERY MODEL 

Delivery Model elements Advantages and disadvantages 

Financing  Council must provide investment 
 Lowest cost approach 
 Exempt from corporation tax 
 Council retains any surplus 
 Lack of ring-fenced budget 

Alignment with Council aims   Aligned with Council aims 

Council´s Level of Control  Highest level of control 

Customer Prices  Low 

Risks  Council must accept all risks 
 Competition for funding leading to underinvestment, compromising quality 
 High political risk 
 High reputational risk 

Skills  Must develop skills or contract out 

Network Flexibility  There is flexibility to extend the network 

WHOLLY PRIVATE GOVERNANCE MODEL 

In contrast with a fully public governance model, a wholly private governance model is where a private company 

secures funding for the heat network and owns and operates the network. In comparison with the fully public, 

hybrid public/private, and stakeholder owned governance models, this model is perceived as the highest cost 

approach with the highest customer prices. A wholly private governance model would transfer risk from the 
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public sector to the private sector, although not completely insulate the public sector from reputational risk. Table 

22 describes the different advantages and disadvantages for key aspects of the delivery model.  

TABLE 22 ADVANTAGES AND DISADVANTAGES OF THE WHOLLY PRIVATE DELIVERY MODEL 

Delivery Model elements Advantages and disadvantages 

Financing  External investment (may require Council contribution) 
 Highest cost approach due to commercial returns on investment 
 Council loses any potential revenue 

Alignment with Council aims   Lack of alignment with Council aims 

Council´s Level of Control  The Council has very limited/no control 

Customer Prices  May have the highest customer prices  

Risks  Transfers risk to the private company 
 Risk of cherry picking most attractive properties 
 Potential reputational risk to the Council and the private sector operator 

Skills  Private company has specialist experience and expertise 

Network Flexibility  Lack of flexibility in adjusting or extending network 

Other  Complex lengthy procurement 

PUBLICLY OWNED SPECIAL PURPOSE VEHICLE 

A publicly owned special purpose vehicle (SPV) is a private company that is set up and underwritten by the 

Council. The establishment of an SPV means that the heat network would have its own business plan and ring-

fenced budget, which is separate from the Council’s business plan, and which focuses exclusively on the heat 

network. The SPV would be responsible for securing funding, and owning and operating the heat network, but 

would be able to contract third parties for different roles (the design, build, operate and/or maintain), in the same 

way that a fully public model could.  

This SPV model would also be allowed to borrow against its assets and the revenue it derives from selling heat. 

Because a publicly owned SPV is ultimately connected to the Council, it can access funding at near public rates 

which reduce the cost of the project and keeps the price of heat low. Additional important advantages of this 

approach include the insulation against risk and alignment with the Council’s aims. Please see Table 23 for a full list 

of the publicly owned SPV advantages and disadvantages. 
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TABLE 23 ADVANTAGES AND DISADVANTAGES OF THE SPV DELIVERY MODEL 

Delivery Model elements Advantages and disadvantages 

Financing  Low cost approach 
 Can access public funding 
 Ring-fenced budget 
 Any surplus goes to the Council in the form of a dividend 
 Liable for corporation tax 
 To de-risk the company, the Council will need to underwrite it in the early 

stages 

Alignment with Council aims   Aligned with Council aims 

Council´s Level of Control  High level of control 

Customer Prices  Low prices 

Risks  Insulates against political risk 
 Residual reputational risk 

Skills  Local skills must be developed (or can be contracted out initially) 

Network Flexibility  Flexibility to adjust or extend the network 

HYBRID PUBLIC/PRIVATE PARTNERSHIP  

A hybrid public/private partnership business model merges different advantages and disadvantages from the fully 

public and private models. A Hybrid model creates a partnership between the public and private sector in the form 

of a Joint Venture (JV) or SPV (note that this SPV is not a publicly owned SPV) wherein the heat network will be 

owned, funded, and delivered jointly by a private company and the Council. Bringing in a private partner opens 

up additional sources of funding for the project whilst at the same time diluting the Council’s control over the 

network.  

The private company will likely possess the specialist skills required to design, build, operate, and maintain the 

network which means that the Council will not need to contract out a third party for these activities. The complete 

advantages and disadvantages of this approach are described in Table 24.  

TABLE 24 ADVANTAGES AND DISADVANTAGES OF HYBRID PUBLIC/PRIVATE PARTNERSHIP DELIVERY MODEL 

Delivery Model elements Advantages and disadvantages 

Financing  The costs could be low or high depending on the partner 
 Blended public/private funding 
 Ring-fenced budget 
 Part surpluses will be distributed to the Council in the form of a dividend 
 Liable for corporation tax 
 To de-risk the company, the Council will need to underwrite the it in the early 

stages 

Alignment with Council aims   Diffuses Council aims 

Council´s Level of Control  High level of control 

Customer Prices  Lower prices 

Risks  Residual reputational risk 

Skills  Receives expertise from partner organization 

Network Flexibility  There is some flexibility to extend or adjust the network 

Other  Lengthy and complex procurement 

 

  



  

 

74 

 

COMMUNITY INTEREST COMPANY 

A Community Interest Company (CIC) is a type of limited company with an asset lock which restricts distribution of 

profits and capital, and ownership includes either one or a mixture of the following: the council, building 

associations and/or cooperatives. A private limited company with a community benefit would be created and 

heat network funding can be acquired through shares bought by the respective shareholders. The foremost 

advantage of this approach is that it is aligned with the community’s objectives and has a formal structure that 

allows them to provide inputs to the functioning of the network. Please see the table below for the advantages and 

disadvantages of a CIC model. 

TABLE 25 ADVANTAGES AND DISADVANTAGES OF THE CIC DELIVERY MODEL 

Delivery Model elements Advantages and disadvantages 

Financing  Blended public/private funding 
 Ring-fenced budget 
 Can access equity financing 
 Liable for corporation tax 
 To de-risk the company, the Council will need to underwrite it in the early 

stages 
 Shares based 
 Can provide (capped) dividends 

Alignment with Council aims   The Council will have an arms-length influence 

Council´s Level of Control  The amount of control the Council has depends on the memorandum and 
articles of association 

Customer Prices  Lower prices to end customer 

Risks  Manages risks 
 Insulates against political risk 
 Residual reputational risk 

Skills  Local skills need to need to be developed (can be contracted out initially) 
 Shares skills expertise 

Network Flexibility  There is some flexibility to extend or adjust the network 

Other  Form of asset lock 
 Can exist but equity sale is restricted 

SUMMARY OF GOVERNANCE MODELS 

Please see Table 27 below to summarize the key defining advantages and disadvantages of each business model. 
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TABLE 26 SUMMARY OF KEY ADVANTAGES AND DISADVANTAGES OF EACH BUSINESS MODEL 

Public Project Development Company Delivery Model 

 This model describes a heat network that is financed and owned by the Council 

 This council has the highest level of control in this model 

 Council must accept all risks 

 Council must develop skills or contract out 

Wholly Private Delivery Model 

 This model describes a heat network that is financed, owned, and operated by a private 
company 

 No Council control  

 Highest costs and highest customer heat prices 

 The Council does not receive any surplus 

Publically owned SPV 

 A publicly owned special purpose vehicle (SPV) is a private company that is set up and 
underwritten by the Council for the purposes of governing the heat network 

 The SPV an access public funding which keeps the costs lower 

 The formation of the SPV insulates against political risk 

 Local skills must be developed (or can be contracted out initially) 

 Any surplus goes to the Council in the form of a dividend 

Hybrid Public/Private Partnership: Joint Venture 

 This model creates a partnership between the public and private sectors in the form of a Joint 
Venture (JV) for the governance of the heat network 

 A key disadvantage of this model is lengthy and complex procurement 

 The council will give up some control depending on the JV agreement 

 The costs could be low or high depending on the partner 

 Partial surpluses will be distributed to the Council in the form of a dividend 

Hybrid Public/Private Partnership: SPV 

 This model creates a partnership between the public and private sectors in the form of a SPV 
for the governance of the heat network 

 If the Council partially finances the SPV, the procurement should be faster than a J.V. 

 The Council will give up some control depending on the SPV agreement 

 Partial surpluses will be distributed to the Council in the form of a dividend 

Community Interest Company: CIC 

 A CIC is a company that is set up with an objective to benefit the community is some way 

 The Council will have an arms-length influence, depending on the arrangements. 

 Partial surpluses will be distributed to the Council in the form of a dividend 

 Setting up the heat network delivery vehicle as a CIC will provide residents with a form of 
security on long-term energy costs 
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PREFERRED GOVERNANCE APPROACH 

The Carbon Trust carried out an initial workshop with key stakeholders from ADC, WSCC and Adur Homes in order 

to provide an overview of the business models and their advantages and disadvantages. We also conducted a 

meeting with the Section 151 Officer to discuss the results from the Part 1 financial modelling. During Work 

Package 2, we will conduct further analysis and engagement with stakeholders in order to reach a consensus on 

the preferred governance approach for Shoreham Harbour. At this stage, a preferred model has not been 

identified.  

However, the financial results to date, suggest that a wholly private governance model would not be viable without 

some form of public investment. In addition, ADC has no internal funds, meaning that a public governance model 

would have to be funded by borrowing and therefore must generate income or savings which exceed the financing 

costs over the life of the investment to justify any prudential borrowing. 

9 Sensitivity Analysis, Risks and Issues  

SENSITIVITY ANALYSIS 

The main financial analysis demonstrated significant sensitivity due to the timing and volume of heat provided in 

each of the three phases. Phase 1 sensitivity is illustrated in Figure 46 on key assumptions contributing to the 

overall project IRR.  
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FIGURE 46 PHASE 1 SENSITIVITY TESTING ON IRR 

Heat sales and capital cost are the main variables with an effect on the project IRR. Heat sales in particular are 

crucial for this project, as only the Phase 3 project delivers an IRR above the Council’s hurdle rate. +/- 25% 

variations in the magnitude of each of the variables have a greater or lesser impact on the overall project IRR. The 

greater the deviation from a horizontal baseline, the greater the impact the variable has on the overall project IRR. 

Figure 47 illustrates the same sensitivity for Phase 3. 

 

 

FIGURE 47 PHASE 3 SENSITIVITY TESTING ON IRR 

Common for the two sensitivity figures is the significance of the heat sales variable on overall project IRR; in the 

Phase 1 sensitivity, a more than 10% increase in the value of heat sales or a decrease of more than 15% in capital 

cost is required to increase overall project IRR above the Council hurdle rate. For Phase 3 sensitivity, more than 

25% changes to revenue or cost is needed across all variables is required to reduce the overall project IRR below 

the hurdle rate, except for heat sales, which only requires a greater than 20% reduction in value to bring the 

project IRR below the hurdle rate. 

As revenue from heat sales is the most significant contribution, this variable is considered in more detail. The 

impact of a delay in Phases 2 and 3 is shown below. 

TABLE 27 IMPACT OF PROJECT IRR OF DELAYS IN PHASE CONNECTIONS 
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 Phase 1– MSHP & gas 

CHP 

Phase 2 – MSHP & gas 

CHP 

Phase 3 – MSHP & gas 

CHP 

 Annual customer heat demand 

(kWh)  
7,617,106 9,029,286 13,275,214 

Year of connection 2020 2025 2029 

40 year IRR 4.3% 5.5% 8.0% 

Year of connection 2020 2029 2035 

40 year IRR  4.3% 5.3% 6.8% 

 

A four year delay in the connection to Phase 2 has only a minor impact on the overall project IRR, reducing from 

5.5% to 5.3%. However, the six year delay in connecting to Phase 3 has a more significant impact, reducing project 

IRR from 8% to 6.8%. This suggests that the volume of heat connected has a larger impact than the timing of the 

connections. 

TABLE 28 IMPACT ON PROJECT IRR OF A REDUCTION IN PAHSE 2 AND PHASE 3 HEAT DEMAND 

 Phase 1– MSHP & gas 

CHP 

Phase 2 – MSHP & gas 

CHP 

Phase 3 – MSHP & gas 

CHP 

 Annual customer heat demand 

(kWh)  
7,617,106 9,029,286 13,275,214 

40 year IRR 4.3% 5.5% 8.0% 

Annual customer heat demand 

(kWh) 
7,617,106 8,605,632 11,577,782 

40 year IRR  4.3% 5.2% 7.2% 

 

A 30% reduction in building-level heat demand for Phase 2 and Phase 3 has a slightly higher impact on project IRR 

for Phase 2 relative to a four year delay in network connection, but a slightly lower impact on project IRR for Phase 

3 relative to a six year delay in network connection. 

In both cases, the impact of a delay or a significant reduction in building heat demand still results in the Phase 3 

IRR above the required hurdle rate for the Council. 

The impact of a reduction in the capital costs is addressed in the High Level Financial Appraisal, with the inclusion 

of a 30% capital grant. The variable with the third greatest impact is income earned from the Renewable Heat 

Incentive (RHI) from heat generated by the heat pump. This income is expected to be earned from 2020 in the 

main scenario of the model. 

If no income from RHI is forthcoming this has a severe impact on the project returns, as illustrated in Table 30, 

even with a 30% grant on the entire project investment (including the heat pump, which would not be eligible 

under state aid guidance if the project was receiving RHI). 
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TABLE 30:  IMPACT ON PROJECT IRR FROM A LACK OF RHI INCOME 

 Phase 1– MSHP & gas 

CHP 

Phase 2 – MSHP & gas 

CHP 

Phase 3 – MSHP & gas 

CHP 

 Annual customer heat demand 

(kWh)  
7,617,106 9,029,286 13,275,214 

40 year IRR 0.0% 0.9% 3.1% 

40 year IRR with 30% capital 

grant (including heat pump) 
1.3% 2.3% 4.6% 

 

KEY RISKS AND ISSUES 

TABLE 29 RISK LEVEL KEY 

Impact 1 Insignificant  

2 Minor 

3 Moderate 

4 Major 

5 Catastrophic 

Likelihood  

  

1 Highly unlikely, but may occur in exceptional 
circumstances 

2 Not expected, but a slight possibility it may occur  

3 Might occur at some time  

4 There is a strong possibility of occurrence 

5 Very likely, expected to occur  

Risk 

rating  

0-5 Low risk 

6-14 Medium risk 

15-25 High risk 

 



 

        

TABLE 30 SUMMARY OF RISKS  AND ISSUES 
 

Risk / issue Risk rating Rationale Mitigating measure / action 

 Impact Likelihood Rating 

En
er

gy
 d

em
an

d
 a

ss
e

ss
m

e
n

t 

HD1 

High level 

information 

currently available 

for majority of 

planned 

developments. 

Risk rating Energy demands for planned developments 
have been based on high level information 
that is likely to change as development 
plans are progressed. 

Energy demands for all planned developments have been calculated 
based on the most recent information available. Energy demands 
should be reassessed as development plans progress. 

3 4 12 

 

Re-scored risk rating 

3 3 9 

 

HD2 

Where 
organisations were 
unresponsive, or 
not open to 
consultation, heat 
demands have 
been estimated 
using heat demand 
models or data 
from similar 
buildings. 

Risk rating For the existing potential heat loads, where 
data was not available, heat demands have 
been developed from heat profile 
modelling verified using Sustainable 
Energy’s building energy demand database 
and data from similar buildings. Key existing 
potential connections, where consumption 
data was not available, include The 
Mannings flats, Pashley Court and Riverside 
Business Centre. 

Where sufficient information was available for existing buildings but 
access could not be secured (to conduct heat loss modelling), heat 
demands have been verified using heat demand modelling software 
which includes heat loss calculations based on building fabric and u-
values. 

 

Where building information was not available, heat demands have 
been verified using data from similar buildings in previous studies.  

4 4 16 

Re-scored risk rating 

4 3 12 

HD3 

Half hourly gas 
data not available 
for any 
connections 
therefore heat 
profiles have been 
modelled. 

Risk rating Heat demand profiles have a significant 
impact on technical and financial viability of 
the proposed network.  

 

The majority of connecting buildings are 
planned developments.  

The hourly, daily and annual heat demand of the individual buildings 
has been calculated based on building use, occupancy patterns and 
local temperature data. The consultant team has a database of 
hundreds of hourly annual demand profiles for a wide range of 
building types and these have been adapted to provide an indicative 
heat demand profile for each buildings. 

4 5 20 

 

Re-scored risk rating 

4 4 16 
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HD4 

Potential heat 
connections do not 
connect / planned 
developments are 
not brought 
forward. 

Risk rating Heat demand significantly impacts on 
network viability. If key existing buildings 
do not connect, or key planned 
developments are either not built out or 
are built out but do not connect, then this 
will reduce the viability of network options. 

 

Key planned developments include Free 
Wharf,  Lennard’s, Fisherman’s and New 
Wharves and Egypt Wharf.  

Engagement with key heat demand stakeholders has commenced, 
continued stakeholder engagement will be required as the project 
progresses. 

 

ADC should work with developers to convey the benefits of network 
connection and ensure planning requirements drive network 
development, futureproofing and connection. 

5 4 20 

Re-scored risk rating 

5 3 15 

En
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 d
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e

ss
m
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n
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HD5 

Engagement with 
developers is not 
achieved 

Risk rating The network is dependent on planned 
developments.  

Effective, continued engagement with developers is essential and the 
benefits of connecting new buildings to a network need to be made 
clear.  

 

 

4 4 16 

Re-scored risk rating 

4 3 12 

HD6 

Key stakeholders 
do not engage with 
project. 

Risk rating This could reduce the scale of the scheme 
and reduce viability. 

Stakeholder engagement has been undertaken, prioritising sites that 
may potentially have the greatest impact on the viability of phase 1 
network options. 

 

Key phase 1 stakeholders that are not yet fully supportive of the 
scheme include Hyde Housing. In addition, there is uncertainty over 
whether the ultimate developers of the longer term sites, currently 
allocation in the plan, will be supportive of the heat network scheme.  

5 4 20 

Re-scored risk rating 

5  
 3 

15 

H
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t 
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u
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gy
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n

tr
e 

EC1 Risk rating Network reliant on suitable energy centre 
location being secured. 

As the project progresses, further liaison will be required with ADC 
Planning Officers and other internal stakeholders to ensure 
authorisation for energy centre at the Old Customs House location.  

5 4 20 

Re-scored risk rating 
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Securing suitable 
site for energy 
centre. 

5 3 15  

The visual impact 
of the energy 
centre is deemed 
significant. 

 Due to the location of the energy centre, 
the visual impact of the building is likely to 
be significant. 

The client group were consulted in relation to specific potential 
energy centre locations and requirements. 

 

As the project progresses, further liaison will be required with 
Planning Officers and other internal stakeholders to ensure the 
design and visual impact of the energy centre is minimised. 

5 3 15 

Re-scored risk rating 

4 3 12 

H
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n

er
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EC3  

The visual impact 
of the energy 
centre is deemed 
significant. 

Risk rating Due to the location of the energy centre 
adjacent to Shoreham Lighthouse, the 
visual impact of the building is likely to be 
significant. 

Additional capital funds have been allocated for the energy centre 
design, in order to ensure a high quality building which is in-keeping 
with the design aspirations for the area.  

5 4 20 

Re-scored risk rating 

5 3 15 

EC4 

Gas CHP provides a 
low carbon 
solution in the 
short term, but 
provides no long 
term carbon 
reduction benefits 
when BEIS carbon 
emissions forecast 
applied. 

Risk rating Utilisation of CHP in combination with 
MSHP provides a significant improvement 
on carbon savings over gas CHP alone.  

Also, BEIS marginal carbon intensity 
forecast provide figures for the carbon 
intensity of grid generation that is likely to 
be displaced by future CHP installations. 
Using these figures, CHP operation provides 
an improved carbon emissions reduction. 

While the carbon reduction assessment shows that gas CHP does not 

address carbon reduction priorities in the long term, in the future, 

there may be opportunities to limit the operation of the plant to 

times when the carbon intensity of the grid is higher, resulting in 

increased carbon savings.  

 

4 4 16 

Re-scored risk rating 

3 3 9 
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N1 

Network options 
presented do not 
allow connection 
of additional heat 
demands. 

 

Risk rating Consideration has been given to 
futureproofing to ensure that the network 
has the capacity to serve potential future 
network phases and planned 
developments. 

Future potential energy loads have been identified and local plans 
have been considered. Careful consideration has been given to future 
proofing and efficient operation in the short and medium term. 

 

 

3 3 9 

Re-scored risk rating 

3 2 6 

N2 

Pashley Court and 
the Mannings Flats 
will need to be 
refitted to be 
district heating 
compatible. 

Risk rating   

   

Re-scored risk rating 

   

N3 

Physical barriers 
identified prevent 
implementation of 
scheme or lead to 
CAPEX increase 
and viability issues. 

Risk rating Key barriers include a high density of buried 
utilities along most of the network route 
and traffic management considerations 
with regards to Brighton Road. 

The main physical barriers, issues and constraints within the study 
area have been considered and, where possible, avoided during the 
network prioritisation process. GIS layers and utility maps have been 
reviewed and a route walkover conducted.  

 

As the project progresses, further liaison will be required with local 
Highways, Structures, Archaeology and Planning Departments and 
utilities companies. 

 

An alternative network route has also been proposed. 

5 4 20 

Re-scored risk rating 

5 3 15 
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o

n
s N4 Risk rating Higher return temperatures will 

significantly impact the seasonal CoP of the 
MSHP. Heating system upgrades for existing 

Sensitivity analysis has been undertaken to show the change in 
financial viability for a range of seasonal CoPs.  

5 4 20 
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Heating systems in 
existing buildings 
not ‘DH ready’. 

Re-scored risk rating buildings, to ensure lower network return 
temperatures will increase capital costs.  

 

The secondary side improvements will benefit the operational 
efficiency of existing buildings and are often planned to be 
undertaken as part of refurbishment and building improvement 
work.  

 

The seasonal CoP used in network assessments can be reassessed 
once plant room and building surveys have been undertaken for key 
sites and when the potential heat resource from an open loop 
marine source heating system in Shoreham Harbour has been further 
assessed. 

 

5 3 15 

Fi
n
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n
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FA1 

Capital costs are 
significantly higher 
than estimated. 

Risk rating Sensitivity analysis indicates that the impact 
of higher capital costs would be significant 
for all network phases. If the financial 
model does not include robust project 
CAPEX cost of the network, and the likely 
financial benefits or the high level financial 
assessment does not provide sufficient 
information to secure funding, then the 
network plan will not progress.  

 

All project costs have been based on a combination of previous 
project experience, recent quotes for similar projects and soft market 
testing. The consultant team hold a broad knowledge of the actual 
costs of installing district heating schemes including costs for 
equipment supply and installation, distribution pipe work supply and 
installation, trench excavation and re-instatement. 

 

Sensitivity analysis has been undertaken for network options to show 
the effect of a variance in capital costs. Contingency has been applied 
to all items of CAPEX.  

5 4 20 

Re-scored risk rating 

5 3 15 

FA2 

Variation in heat 
sales tariffs 

Risk rating Variation in heat sales tariffs have a 
significant impact on all network phases. 

Baseline tariffs have been based on a reduction on the current cost 
of heat to end users. Tariff calculations have included current gas 
tariffs, boiler efficiency maintenance and replacement costs. 

 

4 5 20 

Re-scored risk rating 
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significantly affects 
financial viability. 

4 3 12 Heat sales tariffs used in network assessments are low compared to 
tariffs for existing district heat networks.  

 

Sensitivity analysis has been undertaken to show the effect of an 
increase or decrease in heat sales tariff.  
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FA3 

The project is likely 
to require grant 
funding 

Risk rating Assuming a contingency of 17.5% on capital 
costs, a capital grant will be necessary to 
ensure that returns from investment from 
Phase 1 are sufficient to meet the hurdle 
rate 

Sensitivity analysis has been undertaken to demonstrate the impact 
of a 30% capital grant (excluding investment in heat pumps) on 
project returns in all three phases. 

4 4 16 

Re-scored risk rating 

4 4 16 

FA4 

All network 
options identified 
are reliant on RHI. 

Risk rating Without revenue from the RHI scheme, 
under the economic assessment 
assumptions used, network options are 
unlikely to be economic. If renewable 
technologies are not commissioned prior 
2021, they will not be guaranteed to 
receive RHI. 

It has been assumed that network start year for phase 1 is 2020. 
Sensitivity analysis has been undertaken to show the effect of the 
lack of RHI on project returns. 

 

The MSHP has been sized to meet the phase 3 network demand to 
ensure that all installed heat pump capacity is eligible for the RHI. 

5 5 25 

Re-scored risk rating 

5 5 25 

G
en

e
ra

l 

G1 

Senior 
management does 
not fully support 
the scheme, and / 
or the scheme is 
not linked to 
corporate 
priorities. 

Risk rating There is a risk that senior management will 
not fully support the project. If this is the 
case, then the whole project viability could 
be affected. Senior management 
engagement is key to advance the project 
further. 

At present, senior management within the Council are appraised of 
project progress and are supportive. Meetings, presentations and 
workshops have been delivered to agree the objectives for the 
project and align them to corporate priorities. Further stakeholder 
engagement will be needed in the next phases of the project in order 
to further address concerns and build support. 

5 3 15 

Re-scored risk rating 

5 2 10 
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G2 

Planning team is 
not fully engaged/ 
aware of the study 
outputs. 

Risk rating Planning officers within the Council have a 
key role to play in ensuring the viability of 
the project. The role of planners in district 
heating is to provide appropriate policy and 
supporting guidance to developers in the 
development or extension of networks. 

Engagement with planning officers is ongoing and planners are 
working to ensure that JAAP policies are used to secure the 
futureproofing and connection of new sites as they come forward. 
Ensure the technical and financial work in this study is appropriately 
re-used to provide an evidence base for planning policy to inform 
developer requirements for future proofing and connection. 

4 3 12 

Re-scored risk rating 

4 2 8 

 



 

        

 

10 Key Assumptions  

 

This section summarises the key assumptions upon which the recommended scheme option is based. Further 

detail is included in Appendix 5. The sensitivity of all key assumptions and tariffs has been assessed and the 

detailed techno-economic model provided with this report allows key variables to be revised and the associated 

impact assessed. 

ENERGY TARIFFS 

Heat and private wire sales tariffs used in economic assessments have been based on a 5 % reduction on the cost 

of heat for specific connecting buildings. Heat tariff calculations include current gas tariffs, boiler efficiency, boiler 

maintenance and replacement costs for each of the potential network connections. Tariff calculations are shown in 

Table 43. 

Gas and electricity purchase tariffs for the energy centre have been based on current energy tariffs for the 

Shoreham-by-Sea area. 

REPLACEMENT COSTS 

Technology replacement costs are modelled as an annual payment over the expected lifetime of the technology 

and also consider partial replacement and the length of the business term. Details of expected equipment lifetime 

and partial replacement are shown in Table 46. 

CAPITAL COSTS 

Capital costs for the scheme are based on a combination of previous project experience, quotations for recent 

similar works and soft market testing.  

To develop an accurate estimate of the heat network costs, the proposed network has been broken down into 

constituent parts for each pipe diameter. These quantities have then been multiplied by the average cost of three 

separate quotations obtained in 2017 for similar work. A complexity factor has been added to this to account for 

the areas of lower implementation or construction complexity (e.g. soft dig trenches in Tudor Grange Park) and 

areas of higher complexity such as main roads, key intersections and areas of congested utilities.  

Estimated capital costs for key plant items (such as gas CHP, heat pumps, thermal storage tanks etc.) have been 

obtained from the respective suppliers.  

By using the above methodology, CAPEX estimates are within the tolerance stated in the project requirements and 

ITT and contingency has been applied to each element of capital expenditure as appropriate. A breakdown of 

capital costs values for each phase are shown in Table 42. 

RENEWABLE HEAT INCENTIVE 

The economic assessment assumes that the MSHP is eligible for Renewable Heat Incentive (RHI). The relevant, 

current rates for RHI payments for this technology are as follows: 

TABLE 31 RHI RATES 

 
Tier 1 Tier 2 
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RHI rate, p/kWh 9.09 2.71 

Threshold value Up to 1314 hours Over 1314 hours 

 

It is noted that the current RHI scheme is due to end after 2020 and at the time of writing, we are not aware of any 

extension or replacement for the scheme. Therefore, the RHI eligibility is a key risk for the project. With the 

proposed scheme, it is recommended that the full phase 3 heat pump should be installed and commissioned 

during the initial energy centre build (prior to closure of the RHI scheme), thereby allowing RHI eligibility for the 

full heat pump capacity for the lifetime of the scheme. Alternatively, the heat pump capacity can be increased with 

each subsequent network phase, meaning that only the capacity installed prior to the RHI scheme closure would 

be eligible. 

CLIMATE CHANGE LEVY 

Climate Change Levy (CCL) has been included at the appropriate rate (0.339 p/kWh) on natural gas imported for 

the auxiliary gas boilers. The gas CHP would be installed without heat dumping and its efficiencies mean that the 

“good quality” requirements of the CHPQA scheme will be met and so all gas imported for the gas CHP engine 

would be exempt from CCL. 

BEIS ENERGY PRICE PROJECTIONS 

To assess the impact of predicted future price changes on the financial outputs, the BEIS price projections for 

natural gas and electricity have been used (last updated January 2018). The projected changes in prices for 

electricity and natural gas for residential, services and industrial is illustrated in Figure 48. 
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FIGURE 48 BEIS PRICE PROJECTIONS, JANUARY 2018 

The above projections indicate that while both gas and electricity prices are predicted to increase in the short and 

medium term, in the long term, electricity prices are expected to show a decreasing trend, while gas prices 

continue to increase. This will result in a narrowing of the ‘spark gap’ making gas CHP less viable in the long term, 

and improving economic performance of the heat pump.  

To provide an estimate of future costs and revenues, the relevant projected price trends have been applied to heat 

sales, energy imports and electricity exports (to the grid) as applicable. Actual, current tariffs have been used 

(where available) rather than using the national price estimates shown in Figure 48. 

 

11 Conclusions  

 
This report presents the findings of the Shoreham Harbour District Energy Feasibility Study - WP1 (2018). The 
project is funded and supported by Adur District Council (ADC) and the Department for Business, Energy and 
Industrial Strategy (BEIS). The purpose of the project is to verify and assess the feasibility of district energy 
networks in the Shoreham Harbour area.   
 

Project Priorities 

The priorities for the project include supporting economic growth, generating revenue for ADC, reducing energy 

costs and carbon emissions and providing affordable warmth.  

Energy Demand 



  

 

90 

 

Existing and future energy demands in the Shoreham Harbour arise mainly from the private sector and planned 

developments, with several large developments making up much of the demand. The largest heat demands arise 

from Free Wharf (development), Lennard’s, Fisherman’s and New Wharves (development) and Higgidy Pies. A 

significant proportion of the heat demands can be attributed to planned developments. 

Many of the existing building operators are not currently engaged in the project, and will be difficult to engage, 

and this was considered when assessing network options and phasing. Planned developments make up 56% of the 

heat demand and engagement with planners and developers will be critical to ensure adequate consideration of 

district energy options. 

 

Energy Generation 

All appropriate energy generation technologies were assessed in relation to specific network options. These 

technologies included gas CHP, ground source heat pumps, river source heat pumps, marine source heat pumps 

and biomass heating. The recommended scheme will utilise a combination of gas CHP and MSHP technologies. The 

Middle Pier abstraction point was identified for a MSHP to serve the several developments in the Western Harbour 

Arm. Despite numerous sites being considered, the Old Customs House provides the only viable energy centre 

location.  

A network served by MSHP and gas CHP technologies meets the stated project priorities providing affordable low 

carbon energy and the combination of technologies provides a more robust, lower risk solution than heat pump 

only options. 

 

The Network 

The preferred heat network includes 3 phases (see below): 

 Phase 1: Connects two existing residential buildings (Pashley Court and The Mannings), the Riverside 

Business Centre and several planned developments due to come forward within the next 5 years, including 

Kingston Wharf, Free Wharf, 5 Brighton Road and the Former Civic Centre 

 Phase 2: Additional connections include 37-41 Brighton Road and Ham Business Centre and 63-77 Brighton 

Road (two planned developments due to come forward in the next 5 – 10 years) 

 Phase 3: Additional connections include Egypt Wharf and Lennard’s, Fisherman’s and New Wharves (two 

planned developments due to come forward in the next 10 – 15 years) 
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FIGURE 49 SUMMARY OF PROJECT ROUTE 

Various technologies were considered to serve the network and were appraised based on economic and carbon 

saving benefits. A combination of MSHPs and gas CHP engines provide better financial returns, variable operating 

temperature benefits and carbon reduction benefits in line with client priorities. After detailed discussion with the 

client team, this combination of technologies was deemed to address project priorities and was taken forward for 

further assessment. 

As previously stated, the MSHP has been sized to meet the phase 3 network demand to ensure that all installed 

heat pump capacity is eligible for the RHI.  

The technical model used to optimise the MSHP and CHP scheme prioritises heat supply over power generation i.e. 

there is no heat dumping from the CHP scheme. The combination of renewable / low carbon technology has been 

sized to meet the majority of network heat demand, calculated using hourly demand and generation profiles. Peak 

and reserve gas boilers will meet any remaining demand.  

Heat generation has been modelled to prioritise heat generated by the gas CHP. Operation using this priority 

reduces the number of daily starts for the gas CHP engines, reducing operating and maintenance costs. The heat 

demand not met by the small gas CHP engine is met by the MSHP and from thermal storage (where available) with 

remaining demand met by peak and reserve (auxiliary) gas boilers. 

Electricity generated will meet energy centre demand (for pumping, lighting, controls etc.), demands for MSHP and 

a small amount of export.  
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For each phase, the MSHP and CHP engine capacities have been assessed to consider energy demand, footprint, 

carbon emissions, economic viability, utilisation, maintenance costs, capital cost and futureproofing capacity. This 

will be reassessed and optimised in WP2.  

Thermal storage capacity has been based on available energy centre footprint, network demands and the 

modulation limits of the heat supply technologies.  

A summary of the prioritised network is shown below: 

TABLE 32 SUMMARY OF PRIORITISED NETWORK 

 Phase 1 Phase 2 Phase 3 

Network length 2.0 km 2.0 km 2.1 km 

Total heat demand 7,617 MWh 9,029 MWh 13,275 MWh 

Peak heat demand 2.9 MW 3.4 MW 4.7 MW 

No. of heat connections 7 9 11 

% heat demand met by MSHP and gas CHP ~100% 99% 89% 

Capital costs (incl. 17.5% contingency) £8,944,704 £49,239 £133,719 

40 year IRR 4.3% 5.5% 8.0% 

40 year savings to customers relative to benchmark 

gas boiler investments (undiscounted) 
£17,789,668 £20,886,013 £28,531,375 

Lifetime carbon savings (40 years) using BEIS 

average grid emissions factors 
35,337 tCO2 45,955 tCO2 67,990 tCO2 

 

Physical barriers and key network constraints include the A259 (Brighton Road), the Brighton to Barnham railway 

line and a significant presence of buried utilities. Brighton Road is the main arterial coast road and the traffic and 

project management costs associated with network installation will be high. As a result, an alternative lower-cost 

network route following the proposed cycle path along the north harbour wall was identified. After discussion with 

ADC, this is unlikely to be viable due to land ownership issues and developments being brought forward at 

different times. As this network route offers considerable cost benefits it is recommended that it should be given 

further consideration at the next stage.  

Sensitivity and Risk 

The variables which have the greatest impact on project IRR are heat sales income, capital costs, and RHI income. 
Key project risks include: 

 Reliance on income from the RHI (RHI scheme confirmed until 2021); 

 Potential delays to the building connections and lack of full occupancy; 

 Capital costs of the heat network; and 

 Phase 3 is reliant on long term planned developments that are currently at an early stage. 
 

Of the identified risks, the reliance on income from the RHI has the greatest overall impact on the project, as this 

income is necessary to ensure that the project makes sufficient returns on investment in any phase. Without the 

RHI income, the project will not earn a sufficient return, even assuming a 30% grant on capital investment. 
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Delays in build-out in Phase 2 and Phase 3 or a 30% reduction in total heat consumption have minimal impact on 

the profile of returns with and without capital grants. 

Without a significant capital grant, the project will only earn sufficient returns under the assumption of full build-

out in Phase 3. This is partially due to the nature of heat networks, which require substantial infrastructure 

changes which in turn necessitate a certain minimum volume of heat to justify the expense of heat network 

development. We have modelled the impact of a 30% capital grant in conjunction with a 17.5% contingency cost;  

Assuming the project qualifies for RHI, and the contingency costs reduce from 17.5% to 0%, the project will deliver 

a return on investment in Phase 1 above the hurdle rate. On this basis, we would judge the project to be robust 

even with borderline returns and would recommend further analysis in Phase 2. 

Next Steps 

In view of the above, we conclude that a viable project has been identified and recommend the progression of the 
study to WP2 for further detailed analysis. Key priorities for WP2 include: 

 Further analysis to firm up the preferred energy centre location for the scheme; 

 Technical de-risking of the pipe network route, including engagement with WSCC Highways team and 
further exploration of the potential to use the planned riverfront cycle path; 

 Additional optimisation of the heat generation technologies, including sizing of the MSHP and gas CHP; 

 More in-depth modelling of the operating regimes to maximise the carbon and revenue benefits, including 
additional time of day modelling; 

 Continued stakeholder engagement with ADC and other stakeholders to build support for the scheme; 

 Analysis of the impact of different governance approaches to inform and help reach a consensus on the 
preferred business model for the scheme; and 

 Continued engagement with developers in order to provide technical and commercial information which 
ensures new developments are futureproofed for connection.   

 

 

 

 

 

 



 

        

 

Appendices 

Appendix 1 – Energy Demand Assessment 

TABLE 33 KEY ENERGY LOADS 

Building name Status Building use Ownership Heat 
demand
, MWh 

Heat 
demand 

data source 

Heat 
demand 
profile 
source 

Electrici
ty 

demand
, MWh 

Electricity 
demand data 

source 

Electricity 
demand 
profile 
source 

Cooling 
demand, 

MWh 

Shoreham Centre Existing Function  

Space and 
leisure 

Other 
Public 

178 Heat 
demand 

modelling 
tool 

Heat demand 
profile 
modelling 
tool 

132  Actual (2017)  Electricity 
demand 
profile 
modelling 
tool 

- 

Pond Road Planned 

developme

nt 

Residential, 

health 

centre and 

library 

Planned 

developme

nt 

340 123 SEL in-house 

modelling tool 

- 

Shoreham Police 

Station 

Planned 

developme

nt 

Residential 

and retail 

Planned 

developme

nt 

262 256 - 

Tarmount Lane car 

park 

Planned 

developme

nt 

Residential Planned 

developme

nt 

94 - Not assessed for private wire - 

Former Civic Centre Planned 

developme

nt 

Hospitality 

and retail 

Planned 

developme

nt 

981 1,086 SEL in-house 

modelling tool 

Electricity 

demand 

profile 

- 
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Civic Centre car 

park 

Planned 

developme

nt 

Offices Planned 

developme

nt 

166 324 modelling 

tool 

- 

5 Brighton Road Planned 

developme

nt 

Residential 

and retail 

Planned 

developme

nt 

932 - Not assessed for private wire - 

Kingston Wharf 

(incl. Kingston 

Railway Wharf) 

Planned 

developme

nt 

Residential 

and retail 

Planned 

developme

nt 

1,357 1,830 SEL in-house 

modelling tool 

Electricity 

demand 

profile 

modelling 

tool 

- 

Egypt Wharf Planned 

developme

nt 

Residential Planned 

developme

nt 

1,765 - Not assessed for private wire - 

Lennard's, 

Fisherman's and 

New Wharves 

Planned 

developme

nt 

Residential 

and retail 

Planned 

developme

nt 

2,481 1,830 SEL in-house 

modelling tool 

Electricity 

demand 

profile 

modelling 

tool 

- 

Free Wharf Planned 

developme

nt 

Mixed use: 

residential, 

retail and 

commercial 

Planned 

developme

nt 

3,387 189 - 

37 - 41 Brighton 

Road and Ham 

Business Centre 

Planned 

developme

nt 

Residential Planned 

developme

nt 

471 - Not assessed for private wire - 
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63 - 77 Brighton 

Road 

Planned 

developme

nt 

Residential Planned 

developme

nt 

941 Heat 

demand 

modelling 

tool 

Heat demand 

profile 

modelling 

tool 

- Not assessed for private wire - 

7 - 27 Albion Street Planned 

developme

nt 

Residential Planned 

developme

nt 

265 - - 

Albion Street Lorry 

Park 

Planned 

developme

nt 

Offices Planned 

developme

nt 

206 - - 

Former Pilot pub Planned 

developme

nt 

Residential Planned 

developme

nt 

118 - - 

Lady Bee Marina Planned 

developme

nt 

Offices Planned 

developme

nt 

68 - - 

Lady Bee Industrial 

Estate East 

Planned 

developme

nt 

Offices Planned 

developme

nt 

34 - - 

Lady Bee Industrial 

Estate West 

Planned 

developme

nt 

Offices Planned 

developme

nt 

34 - - 

Lady Bee Overflow 

Car Park 

Planned 

developme

nt 

Commercial Planned 

developme

nt 

58 95 SEL in-house 

modelling tool 

Electricity 

demand 

profile 

- 
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modelling 

tool 

Butts Road estate Planned 

developme

nt 

Residential Planned 

developme

nt 

100 - Not assessed for private wire - 

Whiterock Place 

estate 

Planned 

developme

nt 

Residential Planned 

developme

nt 

53 - - 

Nautilus House Existing Offices Other 

Public 

114 41 SEL in-house 

modelling tool 

Electricity 

demand 

profile 

modelling 

tool 

- 

Optimum Kitchen 

Appliance Centre 

Existing Retail Private 36 Based on 

data for 

similar 

buildings 

31 Verified using 

benchmarks 

- 

Dudman Offices Existing Offices Private 45 19 - 

Southover Food 

Company 

Existing Commercial Private 34 14 - 

Wyndeham 

Grange, Printers 

Existing Commercial Private 85 - Not assessed for private wire - 

The Cyril Richings 

Business Centre, 4 

units 

Existing Commercial Private 154 - - 

Wemoto, 

motorcycle parts 

Existing Commercial Private 50 26 Verified using 

benchmarks 

Electricity 

demand 

profile 

modelling 

tool 

- 
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Eyre & Elliston, 

Electrical 

distribution 

Existing Commercial Private 24 Based on 

data for 

similar 

buildings 

Heat demand 

profile 

modelling 

tool 

13 Verified using 

benchmarks 

Electricity 

demand 

profile 

modelling 

tool 

- 

The Tile Source, 

Showroom 

Existing Commercial Private 50 42 - 

Coppard, Plant hire Existing Commercial Private 44 29 - 

Dudman aggregate 

terminal 

Existing Commercial Private 95 5 - 

City Plumbing 

Supplies 

Existing Commercial Private 106 90 - 

Dunelm Mill Existing Retail Private 216 264 - 

Travis Perkins Existing Retail Private 143 74 - 

Halfords Existing Retail Private 138 118 - 

Howden's Joinery Existing Commercial Private 110 94 - 

McDonalds, 

Eastern Avenue 

Existing Hospitality Private 112 192 54 

Wyndeham 

Grange, Printers 

vacant building 

Existing Commercial Private 455 - Not assessed for private wire - 

Old Town Hall Existing Offices Private 30 12 Verified using 

benchmarks 

Electricity 

demand 

profile 

- 

Coop, High street Existing Retail Private 38 175 123 

Royal Mail Delivery 

Centre 

Existing Post office Private 45 16 - 
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Coop, Ham Road Existing Retail Private 211 965 modelling 

tool 

675 

Pub (Schooner Inn) Existing Hospitality Private 76 150 - 

B&Q Existing Retail Private 321 274 - 

Screwfix Existing Retail Private 107 91 - 

Riverside Business 

Centre 

Existing Offices Private 259 108 - 

Lidl Existing Retail Private 200 916 641 

Northgate Vehicle 

Hire 

Existing Commercial Private 56 3 - 

Swanborough 

Court flats 

Existing Residential Residential 239 Heat 

demand 

modelling 

tool 

- Not assessed for private wire - 

Mercury House 

Flats 

Existing Residential Residential 70 Heat 

demand 

modelling 

tool 

Heat demand 

profile 

modelling 

tool 

- Not assessed for private wire - 

Pashley Court, Flats Existing Residential Residential 316 - - 

The Mannings, 

Flats 

Existing Residential Residential 474 - - 

Town Quay Flats Existing Residential Residential 174 - - 

Rock Close, Flats Existing Residential Residential 201 - - 

Flats, Rock Close 

building 1  

Existing Residential Residential 201 - - 
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Channel View Existing Residential Residential 172 - - 

Sea House, Flats Existing Residential Residential 380 - - 

Harbour Court, flats Existing Residential Residential 172 - - 

Albion House Existing Residential Residential 254 - - 

Flats, Coates Court 

building 3  

Existing Residential Residential 93 - - 

Coates Court, Flats Existing Residential Residential 363 - - 

Flats, Coates Court 

building 1  

Existing Residential Residential 238 - - 

Grange Court, Flats Existing Residential Residential 396 - - 

Locks Court, Flats Existing Residential Residential 284 - - 

Jevington Court 

Flats 

Existing Residential Residential 168 - - 

Watling Court, Flats 

1  

Existing Residential Residential 363 - - 

Watling Court, flats 

2 

Existing Residential Residential 354 - - 

Spring Gardens, 

flats 

Existing Residential Residential 151 - - 

Higgidy Existing Manufacturi

ng and 

offices 

Private 1,926 21 Verified using 

benchmarks 

Electricity 

demand 

profile 

161 
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modelling 

tool 

Paladone Existing Offices and 

warehouse 

Private 295 - Not assessed for private wire  

Infinity Foods Existing Offices and 

warehouse 

Private 55 - - 

House of Hugo Existing Hospitality Private 161 - - 

 



 

        

 

Planned Developments 
 

 

FIGURE 50 PLANNED DEVELOPMENTS 

TABLE 34 PLANNED DEVELOPMENTS CONSIDERED 

Ref.  Name Details & assumptions Timing 

2 TC2 Pond Road  Limited information regarding energy 
consumption 

 Assumed 28 residential units of varying size 
(houses/flats/apartments), health centre, library 

5 - 10 

3 TC3 Shoreham Police Station  Modelled as residential using benchmark 
demands for 40 flats & 280m² retail space 

10 - 15 

4 TC4 Tarmount Lane car park  Modelled as residential using benchmark 
demands for 16 flats with average flat size of 
56m². No private wire as residential only 

10 - 15 

5 CC1 Former Civic Centre  Modelled as mixed use retail & hotel 

 Hotel energy demands based on similar sized 
hotel from Bristol project (no pool, limited 
amenities) 

0 - 5 

6 CC2 Civic Centre car park  Full planning awarded for Employment (B1) 
development – electric heating 

0 - 5 

7 WH1 5 Brighton Road  Estimated heat demand based on benchmarks 
for each dwelling type; 7 studios, 55 1-bed, 69 2-

0 - 5 
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bed, and 21 3-bed - total 152 units & 400m² 
retail 

 Potential private wire demand to retail and car 
park 

8 WH2 Kingston Wharf (inc 

Kingston Railway Wharf) 

 4 blocks comprising 2 x 8 storeys, 1 x 9 storeys & 
1 x 10 storeys - 209 residential units total at 75m² 
each 

 Ground floor commercial space of 2000m² 

 Assumed communal heating system with gas 
boilers potentially retained as back up for 
network 

0 - 5 

9 WH3 Egypt Wharf  Modelled as residential development based on 
300 medium density dwellings with average 
dwelling size of 75m² 

10 - 15 

10 WH4 Lennard's, Fisherman's 

and New Wharves 

 Modelled as mixed use development based on 
400 residential units, 2000m² retail  

 Benchmark with average dwelling size of 75m² 

10 - 15 

11 WH5 Free Wharf  Based on latest documents downloaded from 
planning portal, including energy statement; 
Assumed 9 buildings total with 540 dwellings 

 2700m² commercial space - café, restaurant, 
office, retail 

0 - 5 

 

Network Connections 
 

TABLE 35 NETWORK CONNECTIONS 

Ref. Building name Phase 

5 Former Civic Centre 1 

7 5 Brighton Road 1 

8 Kingston Wharf 1 

11 Free Wharf 1 

49 Riverside Business Centre 1 

54 Pashley Court 1 

55 The Mannings 1 

12 37 - 41 Brighton Road and Ham Business Centre 2 

13 63 - 77 Brighton Road 2 

9 Egypt Wharf 3 

10 Lennard’s Fisherman’s and New Wharves 3 



 

        

 

Appendix 2 – Potential Energy Centre Locations 

TABLE 36 ENERGY CENTRE LOCATIONS CONSIDERED 

Location Land ownership Current use Comments Area of site, 

m2 

Adur Civic Centre ADC Vacant building – proposed for 

use as building compound 

during construction of office 

scheme opposite 

 Council aspiration to develop for mixed use 

 May be resistance to sharing site with energy centre 
unless can demonstrate fully compatible 

6,000 

Builder's Yard Unknown - Private Builders yard  No known plans for redevelopment 

 Adjacent to civic centre site 

 Would require ADC to purchase land 

960 

Calor Gas Site Unknown - Private Fuel storage  Part of JAAP allocation, but not expected to be 
redeveloped in short term 

 Likely to be heavily contaminated 

 Ideally placed in centre of WHA allocation 

 Would require ADC to purchase land 

1,700 

Malthouse Estate Unknown - Private Currently in B2 / B8 use  No known plans for redevelopment 

 Would require ADC to purchase land 

1,000 

Old Customs House ADC Vacant building, formerly used 

for community use 

 Council considering future use - may demolish as in poor 
condition 

 Land to rear of site has ‘Village Green’ status - may be 
possible to find alternative at Southwick Beach if energy 
centre would encroach 

 Adjacent to Howard Kent site 

 Potential energy centre location 

 Proximity to potential abstraction point at middle pier 

800 

Port Authority Site Shoreham Port Authority Used as an unofficial car park 

by local businesses 

 Possibility for network operator to rent units from the 
Port Authority for EC use 

 Ideally located for canal water abstraction / discharge 

280 
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Appendix 3 – Plant Room Surveys 

TABLE 37 TYPES OF HEATING SYSTEM 

Heating system Type Flow temperature, 

°C 

Return temperature, 

°C 

Potential measures for improvements 

Radiators Traditional or cast 
iron 

82 71  Recommission flowrates 

 Rebalance radiator circuits 

 Replace radiators 

 Radiator connections to use ‘top entry and opposite bottom exit’ 

 Variable speed pumps  

 Pressure independent TRVs designed for low flow rates to be used 

 TRVs to be locked with maximum temperature setting of 22 °C 

 Remove any high bypass flows 

Typical flat panel 80 60/55 

Retrofit - best 
practice 

70 40  Radiator connections to use ‘top entry and opposite bottom exit’ 

 Variable speed pumps  

 Pressure independent TRVs designed for low flow rates to be used 
New build – best 
practice  

60 30 

Air handling unit 
(AHU) 

Low surface area 82 71  Upgrade fan coils to allow function on lower average temperatures 

 Ensure variable flow  
Best practice 80 60/55 

Underfloor 
heating 

Standard 40 30  The lower operating temperatures of under floor heating systems are 
advantageous for heat networks 

Electric heating All See figures for best practice of chosen 
technology - typically 70 / 40 °C 

 A wet system will need to be installed to connect to the district heating 
network 

 Install should be to best practice 
 

TABLE 38 TYPES OF HOT WATER SYSTEM 
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Hot water 
system 

Type Flow temperature, 

°C 

Return temperature, 

°C 

Potential measures for improvements 

Calorifier  Internal coil 82 71  Recommission flowrates 

 Use of constant temperature controlled pumps 

 Replace heating coil with external plate heat exchanger - Heat exchanger 
over external plate provides greater performance and lower return 
temperatures 

 Consider pre-heat heat exchanger of cold feed  

External PHX 70 25 

Instantaneous hot water PHX 70 25  The lower operating temperatures of instantaneous hot water systems are 
advantageous for heat networks 

Direct fired hot water N/A N/A  Replace with Instantaneous or semi-instantaneous 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

        

Appendix 4 – Technology Assessment 

 

FIGURE 51 LOAD DURATION CURVE FOR PHASE 3 NETWORK 

Heat pump model 

The heat pump model is based on hourly network thermal demand inputs from the heat modelling exercise. The 
performance of the heat pump is modelled based on discussion with and performance curves received from the 
manufacturer of specific heat pumps. Heat pump performance curves are developed for range of commercially 
available heat pumps with data provided by manufacturers (based on a large series of data points for performance 
conditions).  

The heat pump algorithm calculates potential heat output and instantaneous CoP based on:  

 Hourly water source temperatures 

 dT of water source loop  

 Hourly district heating flow and return temperatures 
 

Figure 52 shows the variation in CoP and source water temperature over the year. 

Heat pump modulation limit is set, beyond which the heat pump will not operate. 

The heat pump algorithm calculates the required flow rate of source water to generate the required heat for 
supply or charging the thermal store (the operating model includes hour by hour modelling of thermal storage). 
Flow rates are then used to calculate abstraction pumping electricity consumption based on a variable flow rate 
but fixed pumping head. 

The model allows economic assessment and considers time of use and hourly tariff calculations. The hourly 
electrical demand is referenced against electricity tariff periods over the day (tariff data is set on a 24/7 
schedule)Hourly heat pump output temperatures are set as constant with the required temperature increase for 
the network during peak demand periods served by lifting temperatures using peak and reserve boilers (to 
maximise CoP).  
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FIGURE 52 VARIATION IN COP AND WATER TEMPERATURE OVER THE YEAR 

CHP sizing model 

Numerous sizes and numbers of units of gas CHP engines were assessed for each network option. An example of 

some of the engines assessed is shown in Table 39. Engines were selected based on technical and financial viability 

as well as ADC’s key priority for the network to reduce carbon emissions. The engine selected is highlighted in 

yellow below. 

TABLE 39 GAS CHP SIZING FOR PHASE 1 

Total CHP capacity, kWth 327 316 260 312 256 207 

No. of units 3 2 2 1 1 1 

CHP capacity unit 1, kWth 109 109 130 312 256 207 

CHP capacity unit 2, kWth 109 207 130 - - - 

CHP capacity unit 3, kWth 109 - - - - - 

< 8 starts per unit per day Yes Yes Yes Yes Yes Yes 

Heat demand met by CHP 20% 19% 16% 19% 15% 13% 

Heat pump electricity demand met by 
CHP 

40% 40% 37% 47% 37% 24% 

Average daily firings per unit 0.0 0.0 0.0 0.0 0.0 0.0 

Average heat efficiencies 49% 50% 44% 43% 44% 50% 
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Average electricity efficiencies 32% 33% 34% 35% 35% 34% 

Full load running hours unit 1  8,639   8,633   8,637   8,620   8,632   8,638  

Full load running hours unit 2  8,629   8,605   8,623   -   -   -  

Full load running hours unit 3  8,578   -   -   -   -   -  

25 year IRR 5.2% 5.4% 5.2% 5.8% 5.6% 5.5% 

25 year carbon savings, tCO2 (BEIS 
marginal) 

 52,118   52,957   53,165   52,854   53,394   53,820  

CAPEX for CHP units  

£423,125  

 

£380,600  

 

£456,875  

 
£340,438  

 
£311,750  

 

£262,711  

 

Figure 54 and Figure 55 show the electricity generated by the gas CHP engines for the phase 1 network served by 

MSHP and gas CHP for 1st and 2nd January and 1st and 2nd August respectively. The energy centre parasitic load is 

prioritised followed by the electricity required for the MSHP, any remaining generated electricity is then exported 

to the grid. Table 40 shows the annual electricity generated by the gas CHP to meet each of the electricity demands. 

TABLE 40 ANNUAL ELECTRICITY GENERATED BY GAS CHP 

Annual electricity generated by gas CHP, MWh 1,726 

Annual CHP electricity provided to parasitic load, MWh 353 

Annual CHP electricity provided to MSHP, MWh 1,220 

Annual CHP electricity exported to grid, MWh 153 

 

Figure 56 and Figure 57 show the proportion of the heat demand supplied by the gas CHP engines, MSHP and by 

peak and reserve boilers for the phase 1 network for 1st and 2nd January and 1st and 2nd August respectively. The 

gas CHP engines meet the majority of the baseload heat demand with remaining demand met by the MSHP and a 

proportion of the demand met by peak and reserve boilers. Table 41 shows the annual heat generated for each 

technology. 

TABLE 41 ANNUAL HEAT GENERATED BY EACH TECHNOLOGY 

Annual heat supplied to network from gas CHP, MWth 2,205 

Annual heat supplied to network from MSHP, MWth 6,372 

Annual heat supplied to network from thermal store, MWth 5,359 

Annual heat supplied to network from peak and reserve boilers, 

MWth 

12 

 

Heat pump integration with CHP model 

To consider integration with CHP technologies, the model uses CHP algorithm model (developed by SE) to adjust 
electrical and thermal efficiency as CHP output varies. The CHP model includes a thermal store algorithm (with 
some differences from heat pump thermal store algorithm), modulation limits of engines and limits of engine 
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starts. It considers electrical and heat demand and modulates engine on heat priority, electricity priority or both 
and allows selection of specific CHP engines (with manufacturers’ data). 

The hourly heat pump and CHP model allows evaluation of different economic cases for running CHP and heat 
pumps i.e. by selecting different operating priorities where: 

 The heat pump is prioritised and the gas CHP engine(s) runs to supply heat pump electrical demand and 
avoid electricity export  

 The heat pump is prioritised and the gas CHP engine(s) run to supply the maximum proportion of heat 
demand with any excess electricity being exported (but modulating on heat to prevent heat rejection after 
the CHP thermal store capacity is full)  

 The heat output of the gas CHP engine(s) is prioritised and heat pump modulates to meet demand using 
thermal store 

 Electricity prices are set in the model for time of day tariffs, import and export 
 

 



 

        

 

 FIGURE 55: ELECTRICITY GENERATED BY GAS CHP 1ST AND 2ND AUGUST 

FIGURE 56: PROPORTION OF HEAT DEMAND MET BY EACH TECHNOLOGY 1ST AND 2ND 

JANUARY 
FIGURE 57: PROPORTION OF HEAT DEMAND MET BY EACH TECHNOLOGY 1ST AND 2ND AUGUST 

FIGURE 53 ELECTRICITY GENERATED BY GAS CHP 1ST AND 2ND JANUARY 
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Appendix 5 – Key Parameters and Assumptions 

 

Project CAPEX 
 

TABLE 42 CAPEX BREAKDOWN 

Item Timing Cost not including 

contingency 

Contingency Cost including 

contingency 

Gas fuelled combined heat and power (CHP) units Phase 1 £311,750 14% £354,660 

Marine source heat pump (MSHP) including M&E work 

and abstraction / discharge pipework 

Phase 1 £1,873,000 13% £2,112,700 

Peak and reserve boilers Phase 1 £253,474 11% £280,822 

Energy centre building and fit out Phase 1 £400,000 20% £480,000 

Other energy centre items Phase 1 £557,606 11% £621,366 

Thermal storage Phase 1 £32,400 10% £35,640 

 Utility connections Phase 1 £250,000 30% £325,000 

Total Heating Network Phase 1  £3,056,427  20%  £3,667,713  

Phase 2  £18,916  20%  £22,699  

Phase 3  £68,006  20%  £81,608  

Cost of connections at heat user locations Phase 1 £450,000 27% £570,000 

Further project development (e.g. professional fees, 

legal, design, surveys, etc) 

Phase 1 £350,000 10% £385,000 



  

 

113 

 

Project management & prelims Phase 1 £144,000 20% £172,800 

Total  £7,765,579  £9,110,008 

 

Energy Tariffs 

 

TABLE 43 DOMESTIC HEAT SALES TARIFFS (OBTAINED FROM USWITCH) 

Supplier Tariff name Estimated 

annual heat 

demand, 

MWh 

Assumed 

seasonal 

efficiency 

Unit 

rate for 

gas, 

p/kWh 

Standing 

charge, p/day 

Standing 

charge, p/kWh 

Annual 

maintenance 

costs 

Annual 

replacement 

costs (15 years) 

Total heat 

tariff, p/kWh 

British gas HomeEnergy 

Secure Aug 2019 

20,000 75% 3.854 25.75 0.470 £120 £150 6.959 

Eon E.ON Energy Plan 75% 4.102 21.9 0.400 £120 £150 7.219 

EDF Smart Saver Jan19 75% 3.417 26.25 0.479 £120 £150 6.385 

Npower Fixed Energy 

Online March 2019  

75% 2.827 24.22 0.442 £120 £150 5.561 

Scottish 

Power 

Online Fixed Saver 

January 2019  

75% 3.495 19.18 0.350 £120 £150 6.360 

Sse SSE 1 Year Fixed 

v14  

75% 3.948 14.8 0.270 £120 £150 6.884 

       Average, p/kWh 6.56 

       5% reduction on average, p/kWh 6.23 

Energy centre gas and electricity tariffs are shown in Table 44. 
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TABLE 44 ENERGY CENTRE TARIFFS 

Parameter Value Reference / justification 

Gas tariff for CHP and peak and reserve boilers 1.9 p/kWh Average tariff and standing charge for ADC sites 

Electricity tariff for import to energy centre – day 10.0 p/kWh Average tariffs for local area & previous project experience 

Electricity tariff for import to energy centre – 

night 

7.0 p/kWh 

Electricity export tariff  4.0 p/kWh 

Natural gas CCL rate 0.339 p/kWh Climate Change Levy Rates guidance3 

Electricity CCL rate 0.847 p/kWh 

 

Key Technology Parameters 
 

TABLE 45 TECHNOLOGY DETAILS, ASSUMPTIONS AND DATA SOURCES 

Technology details Value Reference / justification 

Peak and reserve boiler efficiency 90% Previous project experience 

CHP efficiency, heat 256 kWth 44.3% Manufacturer datasheet 

CHP efficiency, electricity 200 kWe 34.6% 

Seasonal CoP for MSHP 3.0 – 3.8 depending on operating 

conditions 

Manufacturer datasheet 

 

                                                                 

3 https://www.gov.uk/government/publications/rates-and-allowances-climate-change-levy/climate-change-levy-rates 

https://www.gov.uk/government/publications/rates-and-allowances-climate-change-levy/climate-change-levy-rates
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Technology replacement costs have been modelled on an annualised basis and take into account the expected lifetime of the technology, fractional repairs and the length of the business 

term. 

 

TABLE 46 REPLACEMENT COSTS 

 Lifetime % of original cost 

Energy centre 50 30 % 

Heat pumps 20 100 % 

Gas CHP 15 80 % 

Peak and reserve boilers 20 100 % 

M&E 15 75 % 

Customer building connections 20 100 % 

Heat network ‘main spine’ 40 100 % 

Heat network ‘branch’ 40 100 % 

 

Heat Network Sizing and Costs 
 

TABLE 47 PIPE SIZES FOR PROPOSED NETWORK 

Pipe size Trench length, m 

Phase 1 Phase 2 Phase 3 

DN32 21 - - 

DN40 78 16 - 
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DN50 62 6 - 

DN65 494 - 44 

DN80 - - 43 

DN100 102 - - 

DN125 588 - - 

DN150 643 - - 

Total 1987 21 87 

 

TABLE 48 PIPE SPECIFICATIONS AND HEAT LOSSES 

Pipe size Internal diameter, mm Outer diameter, mm (including 
insulation) 

Trench width, mm Heat loss, kW/m Average cost per metre of trench, 
£/m 

DN32 24.6 160 820 17.3  £888  

DN40 30.8 160 820 19.0  £776  

DN50 38.4 180 860 20.6  £960  

DN65 51.4 200 900 23.1  £1,007  

DN80 63.6 225 950 24.4  £820  

DN100 80 280 1060 25.3  £959  

DN125 102.2 315 1130 28.2  £1,752  

DN150 125.2 355 1210 31.1  £1,994  

 

Heat network connection costs have been calculated based on peak heat demand for each site. It has been assumed that building connection costs for planned developments will be 

covered by the developer and connection costs for existing buildings will be covered by the network operator.  
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Energy Price Indexation 
 

TABLE 49 BEIS FOSSIL FUEL PRICE PROJECTIONS 
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 Electricity 
residential 

18.3 18.7 19.0 18.5 18.5 18.5 19.6 19.7 18.8 19.4 19.6 19.1 19.9 19.9 19.4 19.3 19.1 19.1 

 Electricity 
services 

12.6 13.0 13.4 13.4 13.5 13.7 14.5 14.6 14.2 14.2 14.2 14.4 14.5 13.9 13.9 14.0 12.8 12.8 

 Natural Gas 
residential 

4.3 4.3 4.3 4.3 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.1 5.1 5.1 5.1 5.1 

 Natural Gas 
services  

2.7 2.8 3.0 3.1 3.3 3.4 3.7 3.8 3.9 4.0 4.1 4.2 4.2 4.2 4.2 4.2 4.2 4.2 

 

Carbon Savings 
 

TABLE 50 ELECTRICITY GRID CARBON EMISSIONS 

Year Electricity grid carbon emissions  Year Electricity grid carbon emissions 

Average Marginal  Average Marginal 

2019 273 394  2032 91 293 

2020 243 387  2033 79 280 

2021 214 395  2034 78 260 

2022 197 402  2035 65 248 

2023 168 383  2036 65 264 
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2024 176 381  2037 65 250 

2025 165 381  2038 65 249 

2026 147 382  2039 65 249 

2027 145 368  2040 65 243 

2028 122 359  2041 65 239 

2029 106 334  2042 65 249 

2030 103 312  2043 65 247 

2031 97 316  2044 65 229 
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