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BASIS OF REPORT
This document has been prepared by SLR Consulting Limited with reasonable skill, care and diligence, and taking account of the
manpower, timescales and resources devoted to it by agreement with Renewable Energy Waste Solutions (the Client) as part or all of
the services it has been appointed by the Client to carry out. It is subject to the terms and conditions of that appointment.
SLR shall not be liable for the use of or reliance on any information, advice, recommendations and opinions in this document for any
purpose by any person other than the Client. Reliance may be granted to a third party only in the event that SLR and the third party
have executed a reliance agreement or collateral warranty.
Information reported herein may be based on the interpretation of public domain data collected by SLR, and/or information supplied
by the Client and/or its other advisors and associates. These data have been accepted in good faith as being accurate and valid.
The copyright and intellectual property in all drawings, reports, specifications, bills of quantities, calculations and other information set
out in this report remain vested in SLR unless the terms of appointment state otherwise.
This document may contain information of a specialised and/or highly technical nature and the Client is advised to seek clarification on
any elements which may be unclear to it.
Information, advice, recommendations and opinions in this document should only be relied upon in the context of the whole document
and any documents referenced explicitly herein and should then only be used within the context of the appointment.

.

Stuart Partners Limited
Hill Barton CHP-R Assessment
Filename: 416.05631.0000_Hill_Barton_CHP-R

SLR Ref No: 416.05631.00007
July 2020

CONTENTS
INTRODUCTION ............................................................................................................... 1
1.1

Scope ........................................................................................................................................ 1

1.2

Background ............................................................................................................................... 1
CHP-R ASSESSMENT ......................................................................................................... 2

2.1

Plant, Plant Location and Potential Heat Loads ........................................................................ 2

2.1.1

Factors Influencing Selection of Plant Location .............................................................................................................. 2

2.1.2

Operation of Plant ............................................................................................................................................................ 5

2.1.3

Identified Potential Heat Load ......................................................................................................................................... 5

2.1.4

Export and Return Requirements of Heat Load .............................................................................................................. 9

2.1.5

Identification of CHP Envelope ...................................................................................................................................... 13

2.1.6

Technical Provisions and Space Requirements ............................................................................................................. 14

2.1.7

Economic Assessment of CHP-R .................................................................................................................................... 15

BAT ASSESSMENT .......................................................................................................... 16
3.1

Is the New Plant a CHP Plant at the Outset? ........................................................................... 16

3.2

If not, is the new plant a CHP-R Plant at the Outset ............................................................... 16

3.3

Once the New Plant is CHP-R, is it BAT?.................................................................................. 16
CONCLUSION ................................................................................................................. 17

DOCUMENT REFERENCES
TABLES
Table 1Indicative Current Heat Load within 10km of the Site (Hill Barton Business Park) .................. 4
Table 2 Plant Operational Performance ............................................................................................... 5
Table 3 Project Heat Users Demand (Cumulative Heat Demand Across Cranbrook Skypark and Monkerton
Energy Centres up to 2031) .............................................................................................. 9
Table 4 Indicative Export and Return Requirements of Heat Load .................................................... 11
Table 5 CHP Envelope ......................................................................................................................... 13
Table 6 Heat Main Lengths to Network Options ................................................................................ 14
Table 7 Heat Extraction Points ........................................................................................................... 14
Table 8 Results of Cost-Benefit Analyses for CHP provision .............................................................. 15
FIGURES

.

Stuart Partners Limited
Hill Barton CHP-R Assessment
Filename: 416.05631.0000_Hill_Barton_CHP-R

SLR Ref No: 416.05631.00007
July 2020

Figure 1 Indicative Current Heat Load Search Radius .......................................................................... 3
Figure 2 East Devon District Council Local Development Order: District Heating Map ....................... 8
Figure 3 District Heating Process Overview ....................................................................................... 12
Figure 4 Cross Section of Pre-Insulated Pipe ...................................................................................... 13
APPENDICES
Appendix 01:
Appendix 02:

.

Letter from E.ON dated 31st July 2019
Cost benefit analyses for provision of heat to Monkerton and Skypark developments

Stuart Partners Limited
Hill Barton CHP-R Assessment
Filename: 416.05631.0000_Hill_Barton_CHP-R

SLR Ref No: 416.05631.00007
July 2020

Introduction
SLR Consulting Limited (SLR) has been instructed by Stuart Partners Limited (Stuart Partners) to
prepare an Environmental Permit application for a proposed energy generation plant involving the
gasification of refuse derived fuel (RDF) at Hill Barton Business Park, Stuart Way, Clyst St. Mary, Exeter
EX5 1DR, to be operated by Exeter Waste to Energy Limited.
As part of the environmental permit application, the applicant is required to complete a Combined
Heat and Power Readiness (CHP-R) Assessment, this report address this requirement.

1.1

Scope

This assessment has been undertaken in accordance with the EA’s CHP Ready Guidance for
Combustion and Energy from Waste Power Plants, Version 1.0, February 2013. The assessment aims
to demonstrate that the Hill Barton site applies Best Available Techniques (BAT) relating to energy
efficiency with respect to the use of Combined Heat and Power (CHP).
The EA CHP-R Guidance document specifies three BAT tests to the use of CHP for new combustion
plant or energy from waste plants. These can be summarised as follows:
1. The application of CHP where technically and economically viable but recognising that
opportunities do not always exist at the outset;
2. Where CHP cannot be applied at the outset, BAT is to construct the plant as CHP-R with due
regard to ‘likely future opportunities’; and
3. For CHP-R plant, to periodically review the opportunities for the supply of heat following
permit issue.

1.2

Background

One of the key elements of the Hill Barton Facility is the inclusion of a CHP-R plant. This enables the
facility to generate electricity (for use at the facility and export to the National Grid) and heat (for use
at the facility and local end users).
The realisation of the sustainable heat opportunities is heavily dependent on the location of the
proposed facility in relation to potential users of the energy, whether in the form of industrial
processes, new developments, existing premises or communal facilities. This report reviews the
technical background to the production and use of energy, before setting out the process undertaken
thus far in trying to identify the potential for its use in the local area.
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CHP-R Assessment
2.1

Plant, Plant Location and Potential Heat Loads

The energy generation plant is located at Hill Barton Business Park, Stuart Way, Clyst St. Mary, Exeter
EX5 1DR, OS Grid Reference SY 00404 91231. Planning permission for the energy generation plant has
been granted by Devon County Council (DCC/4150/2019) on 20th November 2019.
The Hill Barton Energy Generation Facility will process commercial and industrial waste in the form of
RDF through gasification, at a capacity of up to 87,000 tonnes per annum. The facility will consist of
two independent lines comprising a step grate gasifier, a thermal oxidizer, a boiler, an economizer and
a flue gas cleaning system. In electricity only mode. The plant will generate steam which is directed to
a single turbine to produce electricity, providing a net export of approximately 8.2MWe to the national
grid. In CHP mode, the plant will net export approximately 3.2MWe and 24.2MWth.
Waste will arrive to site pre-treated. The potential for surplus low-grade heat to be utilised within a
district heating system is assessed as part of this report.

2.1.1 Factors Influencing Selection of Plant Location
Likely Potential for CHP Opportunities
A 10km search using the Department of Energy and Climate Change’s Development Map1 has been
used to assess opportunities for the supply of heat within the site’s surroundings. The search radius
and identified heat load is presented in Figure 1 and Table 1.
Current Land Use
Hill Barton Business Park consists of a combination of industrial and warehouse units, offices and
parking areas.
CHP Provisions Contained within Relevant Planning Documents
In SLR’s experience the availability of heat networks is often uncertain at the planning stage. In this
respect cognisance should be given to Paragraph 237 of the Government’s Review of Waste Policy
which states:
“Experience to date with CHP infrastructure has highlighted a potential difficulty in securing long term
customers for heat ahead of construction of the plant.”
The 2007 version of the national Waste Strategy (WS2007) states in paragraph 28 of Chapter 5 that:
“Any given technology is (where applicable) more beneficial if both heat and electricity can be
recovered. Particular attention should therefore be given to the siting of plant to maximise
opportunities for Combined Heat and Power”.
Obviously, locating the proposed facility close to development that is planned, but not yet under
construction makes the site eminently suitable for the export of heat.
Also of note is Section 4.6 of the National Policy Statement (NPS) EN-1 (paragraphs 4.6.1 to 4.6.12
refer) which address CHP. The benefits, in terms of carbon reductions, are set out, along with the
Government's commitment to good quality CHP. In paragraph 4.6.5 it is recognised that retrofitting a
district heating network to an existing housing estate may not be efficient. Paragraph 4.6.7
recommends considering CHP at the earliest point, whilst paragraph 4.6.12 suggests that plants should
______________________
1

BEIS – CHP Development Map - http://chptools.decc.gov.uk/developmentmap/#
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be CHP ready where there is a prospect of future development in the vicinity that may be able to
utilise heat from the plant.
As such the proposed site location accords with government policy, in that the facility is located in
close proximity to Cranbrook village and Monkerton, both of which are already supplied by a district
heating network and hence existing infrastructure required to utilise heat from the site.
Compatibility with the Policies of the Relevant Local Plan(s) and the National Planning Policy
Framework (NPPF) together with Relevant Planning Considerations
Please refer to the planning application (Ref: DCC/2909/2009; DCC/3907/2016) for a description of
the site’s compatibility with the policies of the relevant local plan(s) and the NPPF together with
relevant planning considerations.
Likely Suitability for Carbon Capture and Storage
Not applicable – the Hill Barton site will not exceed the 300MW threshold for determining whether
the plant is Carbon Capture Ready.

Figure 1 Indicative Current Heat Load Search Radius
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Table 1Indicative Current Heat Load within 10km of the Site (Hill Barton Business Park)
Sector

Share

Total MWh2

Communications and Transport

0.13%

1,214 MWh

Commercial Offices

1.37%

12,927 MWh

Domestic

88%

831,495 MWh

Education

1.93%

18,253 MWh

Government Buildings

0.49%

4,657 MWh

Hotels

0.66%

6,282 MWh

Large Industrial

0.00%

0.00 MWh

Health

3.19%

30,105 MWh

Other

0.22%

2,041 MWh

Small Industrial

2.29%

21,641 MWh

Prisons

0.00%

0.00 MWh

Retail

1.28%

12,070 MWh

Sport and Leisure

0.23%

2,158 MWh

Warehouses

0.21%

1,997 MWh

District Heating*

0.00%

0.00 MWh

Total heat load in Area

944,840 MWh

*Note: The data source for the indicative current heat load within 10km of the site does not capture
the two district heating networks identified later in this report (Skypark and Cranbrook Village and
Monkerton).

______________________
2

Rounded to nearest MWh.
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2.1.2 Operation of Plant
Table 2 Plant Operational Performance
OPERATIONAL PERFORMANCE

Proposed
Operational Plant
Load – (100%)

Thermal Input

136,487 MJ/h

Electricity only mode net electrical output

32,906 MJ/h

Electricity only mode net electrical output

9.1 MW

Electricity only mode net electrical efficiency

24.1%

CHP mode net electrical output

11,520 MJ/h

CHP mode net electrical output

3.2 MW

CHP mode net heat output

87,274 MJ/h

CHP mode net heat output

24.2 MW

CHP mode net electrical efficiency

8.4%

CHP mode net thermal efficiency

63.9%

CHP mode net CHP efficiency

72.4%

2.1.3 Identified Potential Heat Load
The potential users which are considered most viable are either existing heat networks, and/or those
situated within a 5km radius of the site, and which use fairly large amounts of heat, preferably with
24-hour demand. Using CHP outside of 5km becomes less viable due to factors such as cost of
infrastructure for transportation, heat loss and maintaining pressure if transporting steam.
Closer local users are deemed to be more economically viable as the cost of pipeline can be up to
£1000 per metre, thus short pipelines carrying large amounts of heat are most cost effective, and also
cause the least disruption during the installation process as compared to a large number of smaller
pipelines.
The cost and viability of retrofitting is also a major consideration. Large centrally heated buildings are
considered to have better potential as retrofitting to an already existing large system is much easier
and economical than to several small systems. The preferred option is integration of a CHP scheme
into a new development as it is being built. As such the following types of development are deemed
to be the best potential outputs:
•

Industry;

•

Education facilities;

•

Amenity facilities (including leisure centres, swimming pools and hospitals);

•

Commercial and office properties;

•

Hotels and communal residences; and

•

High-density residential areas.
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Future developments were also investigated in terms of their potential for CHP to be integrated into
their structure from new. This included reviewing relevant local plans to determine the location and
nature of any planned future developments.
Heat Loads
For the purposes of this assessment, a number of potential heat loads have been identified. Those
that have been considered include:
•

Hill Barton Business Park;

•

Cranbrook Village and Skypark;

•

Monkerton Energy Centre;

•

Crealy Theme Park and Resort;

•

Greendale Business Park;

•

Exeter Business Park;

•

Lidl Exeter Regional Distribution Centre;

•

Amazon Distribution (Exeter Gateway); and

•

Sowton Industrial Estate.

Each of these potential heat loads is described below.
Hill Barton Business Park
Hill Barton Business Park is a small business park with a number of premises out of which small light
industrial/commercial businesses operate. It is not evident that there is any constant heat
requirement in this development for process/industrial purposes, but it is likely that the units are
heated, most likely by electrical heating. Given the proximity of the site, provision of heat via a small
network would be feasible, if the heat demand made this worthwhile.
Cranbrook Village and Skypark
Cranbrook is a new town currently being developed in East Devon approximately 7 miles east of
Exeter. Cranbrook village, which will have up to 8,000 residential properties when complete (currently
approximately 2,500) is served by a district heating network which is designed built, financed and
operated by EON (gas fired combined heat and power and gas boilers). East Devon’s 2015 Local Plan
includes support for district heating and decentralised energy particularly at Cranbrook and Pinhoe.
Cranbrook village is adjacent to the Skypark strategic employment site, a 107-acre long term
development project directly next to Exeter International Airport which will be completed by 2027.
The site is owned by Devon County Council and is identified in the Devon Structure Plan and East
Devon Local Plan as a strategic employment site. When complete, it will combine office, industrial and
distribution space with hotel and local facilities.
All buildings on the Skypark site are committed to connect to E.ON’s district heating network that
currently serves Cranbrook village. Exeter Waste to Energy Ltd is currently in discussions with the local
council regarding the potential for establishing a connecting into the Cranbrook Village district heating
network. A letter from E.ON confirming their interest in offtaking heat from the Hill Barton Energy
Generation Plant is provided as Appendix 01.
Monkerton
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The Monkerton Energy Centre and gas fired district heating network is operated by E.ON under a long
term concession agreement. It provides a sustainable and cost-effective source of heat and hot water
to homes and businesses across the existing and new developments planned for the area.
Crealy Theme Park and Resort
Crealy Theme Park is a large establishment with a range of activities including rides (e.g. rollercoasters,
water rides and indoor/outdoor play areas), attractions, live shows, animal barn, and accommodation
including a caravan and camping park. Located to the South of Hill Barton Business Park the site will
have a demand for heating and hot water from the on-site catering facilities, showers and other
services.
Greendale Business Park
Greendale Business Park comprises over 1,800,00 sq. ft. of industrial units and secure open storage,
with over 100 tenants located including major logistics companies such as Royal Mail, DHL and FedEx,
as well as a diverse range of SME organisations. The business park is located to the south east of Hill
Barton Business Park and has invested in renewable energy in the form of a 1.3MW anaerobic
digestion plant (operated by Willowglen Renewables) which provides electricity for the Business Park.
Smaller-scale roof / ground-mounted solar PV installations are also used to generate electricity and
the owners are committed to advancing sustainability at the park, with new buildings designed and if
possible, retrofitted to incorporate energy saving technologies.
Exeter Business Park
Exeter Business Park is an 80 acre development offering lease or freehold ownership office space. The
office heating systems are currently unknown but would be expected to be gas fired hence there
would be significant capital expenditure to develop the infrastructure required for a heating network
supplied from the Hill Barton site.
Lidl Exeter Regional Distribution Centre
Lidl Exeter Regional Distribution Centre is a 500,000 ft2 temperature controlled facility. It consists of
31,000 ft2 freezer, 148,000 ft2chilled zone, 5,500 ft2 pallet store and the remaining 246,000 ft2 for
recycling, battery charging and processing. Whilst parts of the building will be for offices with
associated heating requirements, this is not considered to be a substantial potential heat source. The
building incorporates an under-floor heating system utilising waste heat recovered from the site
refrigeration plant and achieved a BREEAM rating of Very Good when constructed in 2017, suggesting
that energy efficiency opportunities are already well integrated into the site.
Amazon Distribution (Exeter Gateway)
Amazon is to occupy a 100,000 square foot purpose-built delivery station facility in Exeter Gateway.
The facility is next door to the Lidl Exeter Regional Distribution Centre near the M5/A30 roads. This
will involve the relocation of the Amazon delivery station in Heron Road (Sawton Industrial Estate) to
the Exeter Gateway location. No details are currently available on the building design.
Sowton Industrial Estate
Sowton Industrial Estate is located to the West of Hill Barton Business Park and will be in close
proximity to the planned E.ON district heating network at Monkerton when this is developed. Sowton
Industrial Estate includes distribution, manufacturing and office buildings.
Summary of Identified Heat Loads
For the potential existing heat users mentioned above, the existing and planned district heat networks
(Cranbrook Village and Skypark, and Monkerton) are considered to represent the most favourable
opportunity. This is principally due to the existing plant and infrastructure already in place, reduced
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requirements for back up stations associated with new network developments, and the current and
future heat demand from additional buildings designed to be integrated into the heat network.
The East Devon District Council has also recently introduced a Local Development Order (LDO) which
will grant Permitted Development rights for District Heating transmission and distribution networks
for development. Whilst the passage of the LDO has been delayed due to Covid-19, it is expected to
be approved later this year and this will facilitate the installation of pipes, cables and wires, heat
exchange equipment, street furniture, and ancillary engineering works within defined areas of land in
East Devon. The extent of the area that will be covered by the LDO area is delineated by the red
boundary in the following Map:

Figure 2 East Devon District Council Local Development Order: District Heating Map3
The LDO area borders the A30 road to the South, and as such there may be several potential
connection points within an indicative range of three to four kilometres from the Hill Barton Business
Park. In addition to the existing Cranbrook district heating network, a second energy centre is currently
being commissioned at Monkerton to the West of the M5 motorway. When complete, this will provide
hot water and heating to housing around Monkerton and Pinhoe and also commercial buildings at the
Exeter Science Park.
The location of Crealy Theme Park and Resort, and Greendale Business Park are both to the South of
Hill Barton Business Park. As such, they are not within the immediate area identified within the LDO
or the existing / planned heat district networks (Skypark / Monkerton). Notwithstanding their closer
proximity to Hill Barton Business Park, this would potentially make the costs prohibitive compared to

______________________
3

https://eastdevon.gov.uk/planning/local-development-orders/district-heating-local-development-order/
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the option of integrating into existing district heat network systems. As such, these potential heat
sources have not been considered further at this time.
The proposed Amazon Distribution Centre at Clyst Honiton and existing Lidl Exeter Regional
Distribution Centre are both located within the planned LDO and in close proximity to the existing
Cranbrook heat district network. As such, the feasibility of these potential heat loads to be supplied
from the Hill Barton site would typically be via connection to the existing Cranbrook heat district
network, rather than a direct connection. Similarly, Exeter Business Park is located in close proximity
to Monkerton, and the West boundary of the planned LDO. As such, these potential heat sources have
not been subject to a separate cost benefit analysis at this time.
The two main heat loads taken forward for assessment are therefore the Skypark and Monkerton heat
district networks. The cumulative heat demand profile for both is set out below:
Table 3 Project Heat Users Demand (Cumulative Heat Demand Across Cranbrook Skypark and
Monkerton Energy Centres up to 2031)4

2.1.4

Export and Return Requirements of Heat Load

Indicative export and return requirements for the identified heat load are presented in Table 4.
While peak loads are not known for Cranbrook and Monkerton sites, these have been estimated using
limited data available for residential/commercial/industrial and healthcare sites:
•

Commercial/industrial sites with small/medium total heat loads, assuming primarily space
heating – peak at 3 x average load;

•

Commercial/industrial sites with large heating loads, including chilled warehousing, 24/7
processes and heat consuming processes – peak at 1.8 x average load;

•

Hospital sites with continuous heating requirement – peak at 1.5 x average load;

______________________
4

Heat Network Strategies for the West End of East Devon. Centre for Energy and the Environment. December 2016
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Residential – winter peak at 3 x average load.
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Table 4 Indicative Export and Return Requirements of Heat Load
Facility

Skypark

Monkerton

Total

Annual Energy Demand

61,000 MWh/annum

27,000 MWh/annum

88,000 MWh/annum

Maximum Heat Load Extraction
Requirement

17.4 MW

7.7 MW

25.1 MW

Average Heat Load Extraction Requirement

7 MW

3.1 MWW

10 MW

Steam extracted from turbine bleed, converted to hot water through heat exchanger

Description of Heat Load Extraction
Description of Heat Load Profile

Variable

Variable

Variable

Export Pressure

5 Bar.g

5 Bar.g

5 Bar.g

Export Temperature

90 C

90 C

90 C

Export Flow

208 l/s

92 l/s

300 l/s

Return Pressure

3 Bar.g

3 Bar.g

3 Bar.g

Return Temperature

70 C

70 C

70 C

Return Flow

208 l/s

92 l/s

300 l/s
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The key equipment installed as part of a district heating scheme would consist of the following:
•

Heat exchanger;

•

Water circulation pumps;

•

Pressurisation system;

•

Level control;

•

Heat meter;

•

Relief valve;

•

District heating water loop line valve and strainer;

•

Pressure instrumentation;

•

Temperature Instrumentation;

•

Motor control centre (MCC); and

•

Local control panel.

A simplified overview of the district heating process is shown in Figure 3. The closed district heating network
would circulate water between the Hill Barton Energy Generation Plant and the external customers’ facilities.
The process loop starts at a heat exchanger (primary heat exchanger) where the cool water in the network
absorbs the heat from the identified extraction points. The heated water then leaves the Hill Barton Energy
Generation Plant and transfers the heat to a secondary closed water network (the customer’s network). The heat
transfer to a customer’s network will be achieved via heat exchangers (secondary heat exchanger). The water in
the district heating network would return to the Hill Barton Energy Generation Plant at a reduced temperature.
The cool water would be fed back to the primary heat exchanger and the process loop closes.

Figure 3 District Heating Process Overview
Primary Heat Exchanger
Multiple heat exchangers would be arranged in parallel with a bypass line to enable one of the extraction sources
to be bypassed when the heat demand is low. This arrangement will allow the system a higher degree of flexibility
and will ensure that the process performance is maintained at low demand levels. This enables the plant
performance to be optimised regardless of district heating demand and to continue in its primary objective for
production of renewable energy.
Piping
The district heating network water will be carried from the Hill Barton Energy Generation Plant to the customers’
network through pre-insulated carbon steel pipes. This type of pipe is typically used in district heating
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applications. The main flow and return pipes will run side by side in a single trench that will lead from the heat
export point through the main path of the heat network. Individual user’s sites will be reached by taking smaller
branches off from the main trunk flow and return water lines. The diameter of the main flow and return lines
will generally be smaller at the furthest away points on the network with the largest diameter pipe being near to
the EGP’s export point where the water flow rate is at a maximum. Figure 4 shows a cross section of a typical
pipe. In addition to the insulation, the pipe also contains copper wires which are used to identify and pinpoint
the location where any leaks occur in order for maintenance work to be undertaken.

Figure 4 Cross Section of Pre-Insulated Pipe
Technology at the Customer’s Network End
The main equipment that will be required at the heat user’s end may include:
•

Secondary heat exchanger which will transfer the heat from the district heating network to the
customers network;

•

Isolating ball valves and strainers on the incoming and outgoing water lines;

•

Control valves and pressure/temperature instrumentation; and

•

Heat meter.

It is noted that for the option to connect to the Cranbrook and Monkerton district heating networks, both current
and planned building design in these areas incorporates district heat network technology.

2.1.5 Identification of CHP Envelope
Table 5 CHP Envelope
Proposed Operational Plant Load (100%)
Maximum Heat Load Extraction

24 MW

Reduction in Electrical Output for CHP Mode

5.8 MW
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Can the Plant Supply the Selected Potential Heat Load
Based on the information in Table 4 and Table 5, it is predicted that the site would be able to supply the identified
users. The data utilised to estimate the heat loads would need to be verified and the grade and profiles of heat
use by the various heat users identified determined in order to confirm this though.
The following two potential heat areas have been considered separately in cost-benefit analysis.
•

Skypark; and

•

Monkerton.

The approximate lengths of heat main (excluding minor supplies to each building) for each of the two potential
heat loads are set out in the following table. The lengths are indicative only at this stage, and have been traced
along roads, railways and waterways, some of which may not be possible in reality. Moreover, as both are
existing heat networks with projected future expansion, other (and potentially closer) connections may be
possible.
Table 6 Heat Main Lengths to Network Options
Heat
option

Location

Pipe Main Length

1

Skypark

4,000m

2

Monkerton

4,750m

2.1.6 Technical Provisions and Space Requirements
Description of Likely Suitable Extraction Points
The likely suitable extraction points for the site are identified in Table 7.
Table 7 Heat Extraction Points
Heat Extraction Points

Proposed
Operational
Plant
Load
(100%)

Heat recovery from hot water heat exchange

24MW

Maximum Heat Load Extraction

24MW

Description of Potential Options which could be Incorporated into the Plant to Supply Heat Outside of CHP
Envelope
The maximum design bleed from the turbine is already incorporated into the plant design. However, in order to
supply a heat load extraction requirement in excess of the facility’s capability to deliver heat, a heat storage
system could potentially be installed on the site. The heat storage system would enable the site to store heat
during lower heat usage periods for supply during periods when demand increases, although there are likely to
be limited times in the year when it would be used due to the current demand profile.
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Description of how the Future Costs and Burdens have been Minimised through the Implementation of an
Appropriate CHP-R Design
The design of the plant incorporates the maximum heat recovery by bleeding steam from the turbine. As such,
no significant re-engineering is required.
Provision of space at the Hill Barton site
The Hill Barton site layout incorporates available space for the provision of infrastructure to connect to a district
heating network.

2.1.7 Economic Assessment of CHP-R
Cost Benenfit Assessment
A cost-benefit assessment was undertaken for the two existing district heating networks identified above
(Skypark, Monkerton). The cost benefit assessment for each indicates a Nominal Project Internal Rate of Return
(before financing and tax) over 31 years and a Nominal Net Present Value (before financing and tax) over 31
years.
The results of the cost-benefit analysis are as follows:
Table 8 Results of Cost-Benefit Analyses for CHP provision
Heat
option

Heat Users

Internal Rate of Return Net Present Value at 31
(IRR)
Years (NPV)

1

Skypark

45.4%

6.31

2

Monkerton

11.4%

-1.35

It can be seen from Table 8 above that the provision of a heat network to Skypark appears more economically
viable than the alternative option at Monkerton. Exeter Waste to Energy Ltd is currently in discussions with the
East Devon District Council and E.ON regarding the potential for establishing a connection into the Skypark
district heating network.
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BAT Assessment
3.1

Is the New Plant a CHP Plant at the Outset?

No, whilst there is the potential to supply heat to the existing district heat networks this is reliant on agreement
being reached with third parties. Whilst discussions between Exeter Waste to Energy Ltd, East Devon District
council and E.ON are underway regarding connecting to Skypark, the Hill Barton site will have to prove its
reliability and ability to provide heat as required by the potential user.

3.2

If not, is the new plant a CHP-R Plant at the Outset

Yes, as demonstrated in Section 2.0, the site’s design incorporates appropriate heat extraction and has
consideration to the supply of heat to the identified heat load. The site will be ready to supply heat in the future
to the identified heat loads or other potential heat supply opportunities which present with minimum
modification of the original plant/equipment.

3.3

Once the New Plant is CHP-R, is it BAT?

Yes, following the issue of the environmental permit Stuart Partners will further investigate the potential for heat
supply to the Skypark district heat network as identified above as a potentially viable heat recipient, and then
carry out periodic reviews of opportunities for the supply of heat to realise CHP generation and supply.
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Conclusion
In summary, the Hill Barton site is considered to represent BAT with respect to being CHP-R. Whilst Exeter Waste
to Energy is presently unable to confirm that immediate opportunities are available, ongoing discussions with
third parties are currently underway. This includes discussions with East Devon District Council and E.ON
regarding the potential for establishing a connecting into the Cranbrook Village (Skypark) district heating
network.
This CHP-R assessment demonstrates that BAT for energy efficiency is met as described in the EA’s CHP-R
guidance and includes:
•

A basic description of the plant;

•

A description of the identified heat load;

•

A justification of the degree to which the new plant will be CHP-R through the provision of:
o

A CHP Envelope;

o

A comparison of the identified heat load against the plant’s CHP envelope;

o

The effect of the selected heat load on the proposed operation of the plant; and

o

A high-level economic assessment.

Following issue of the environmental permit for the facility, Exeter Waste to Energy will continue to progress
meaningful discussions with stakeholders for the opportunity of the supply of heat to realise CHP.
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APPENDIX 01
Letter from E.ON dated 31st July 2019

TO WHOM IT MAY CONCERN

E.ON Cranbrook and Skypark Energy Centre
Honiton Rd
Clyst Honiton
Exeter EX5 2DX

31st July 2019

REF: Proposed Waste to Energy (WtE) facility, Hill Barton Business Park
I can confirm that E.ON, as operator of the Cranbrook and Monkerton district
heating schemes, has been in discussions with the developers of the above
project for 2 years to explore the possibility of a heat offtake from the above
facility.
Now that a planning application has been submitted E.ON are continuing
technical discussions and are exploring the possibility of a connection between
Hill Barton and Skypark.
Please contact me if any further details are required.
Yours sincerely

Mark Simpson
Senior Business Development Manager
South West England

E.ON Energy Solutions Limited
Registered in
England and Wales
No 5615669
Registered Office:
Westwood Way
Westwood Business Park
Coventry CV4 8LG
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APPENDIX 02
Cost Benefit Analysis Spreadsheets for Hill Barton
CHP Readiness Assessment

INPUTS

Version Jan 2015

Scenario Choice (dropdown box)

1

Power generator (Heat Source) same fuel amount

Technical solution features
Heat carrying medium (hot water, steam or other) (dropdown box)
Total length of supply pipework (kms)
Peak heat demand from Heat User(s) (MWth)
Annual quantity of heat supplied from the Heat Source(s) to Heat User(s) (MWh)

Hot water

DCF Model Parameters
Discount rate (pre-tax pre-financing) (%) - 17% suggested rate
Project lifespan (yrs)
Exceptional shorter lifespan (yrs)

2

Hot water
Participant to define

2

Regulatory prescribed

2

Calculated

2

Prescribed - but possibility to change if make a case

Key

5
7.7
Lines 49 & 79

Steam

Other

17%
30
0

Cost and revenue streams
% operating
Heat Supply Heat Station Standby
Industrial CHP costs and
Infrastructure used in
boilers (only if
used in
revenues
used in
Scenarios 1, 2 needed for
Scenario 4
during
Scenarios 1, 2,
and 3
Scenarios 1, 2
construction
3 and 5
and 3)
phase

Construction costs and build up of operating costs and revenues during construction phase

Project asset lifespan (yrs)
Exceptional reason for shorter lifespan of Heat Supply Infrastructure, Standby Boiler and/ or Heat Station (yrs)

30

Construction length before system operational and at steady state (yrs)
Number of years to build

30

30

20

1
% (ONLY IF
APPLICABLE)

Year 1 costs (£m) and build up of operating costs and revenues (%)
Year 2 costs (£m) and build up of operating costs and revenues (%)
Year 3 costs (£m) and build up of operating costs and revenues (%)
Year 4 costs (£m) and build up of operating costs and revenues (%)
Year 5 costs (£m) and build up of operating costs and revenues (%)
Non-power related operations
OPEX for full steady state Heat Supply Infrastructure on price basis of first year of operations (partial or steady state) (£m)
OPEX for full steady state Heat Station on price basis of first year of operations (partial or steady state) (£m)
OPEX for full steady state Standby Boilers on price basis of first year of operations (partial or steady state) (£m)
OPEX for full steady state Industrial CHP on price basis of first year of operations (partial or steady state) (£m) *
Additional equivalent OPEX to pay for a major Industrial CHP overall spread over the life of the asset (£m) on price basis of first year of
operations (partial or steady state) (£m) *
Other 1 - Participant to define (£m)
Other 2 - Participant to define (£m)
Total non-power related operations

1

1

0

0

£m

£m

£m

£m

4.7

0

2

3

4

5

0.5
0.0
0.0

0.5

Annual inflation for all non-power related OPEX from first year of operations (full or partial) (%)

2.0%

Unit Energy Prices, Energy Balance, Fuel Related Operational costs and Revenue Stream

1
Scenario
used

Power
Power
Industrial
District
Industrial
generator
generator
installation
installation heating (Heat
(Heat Source) (Heat Source) (Heat Source) - (Heat Source) User)
same fuel same electrical use waste
CHP set to
amount
output
heat
thermal input

Heat sale price (£/ MWh) at first year of operations (partial or full)
Annual quantity of heat supplied from the Heat Source(s) to Heat User(s) at steady state (MWh)
Equivalent heat sales if first year of operations is steady state (£ m)
Heat sale price inflation from first year of operations (full or partial) (% per year)
Percentage of heat supplied by Standby Boiler (if relevant)

40.00
27,000
1.1
2.0%
10%

40.00
27,000

50.00
1,000,000

40.00

2.0%
10%

3.0%
20%

2.0%
0%

'Lost' electricity sale price (£/ MWh) at first year of operations
Z-ratio (commonly in the range 3.5 - 8.5)
Power generation lost at steady state (MWh)
Equivalent 'lost' revenue from power generation if first year of operations is steady state (£ m)
Electricity sale price inflation from first year of operations (full or partial) (% per year)

0.00
4.15
5,855
0.00
2.0%

0.00
4.15
5,855

Industrial CHP electricity sale price (£/ MWh) at first year of operations (full or partial)
Industrial CHP electrical generation in steady state (MWh)
Equivalent revenue from power generation if first year of operations is steady state (£ m)
Industrial CHP electricity price inflation from first year of operations (full or partial) (% per year)

0.00
0
0.00
0.0%

Fuel price for larger power generator/ CHP at first year of operations (full or partial) (£ / MWh)
Z-ratio (commonly in the range 3.5 - 8.5)
Power efficiency in cogeneration mode (%)
Additional fuel required per year for larger power generator / CHP in steady state (MWh)
Equivalent additional fuel costs if first year of operations is steady state (£ m)
Fuel price inflation from first year of operations (full or partial) (% per year)

0.00
0
0
0
0.00
0.0%

Fuel price for Standby Boiler at first year of operations (£ / MWh)
Boiler efficiency of Standby Boiler (%)
Additional fuel required per year for Standby Boiler in steady state (MWh)
Equivalent additional fuel costs if first year of operations is steady state (£m)
Fuel price inflation for Standby Boiler from first year of operations (full or partial) (% per year)

40.00
80%
3,375
0.14
2.00%

2.0%
110.00
* 285,714
2.0%
40.00
3.50
30%
761,905

40.00

* 300,000

3.0%
40.00
80%
3,375

40.00
80%
250,000

2.0%

3.0%

5.0%
40.00
80%
-

Heat purchase price (£/ MWh) at first year of operations (partial or full)
Annual quantity of heat supplied from the Heat Source(s) to Heat User(s) at steady state (MWh)
Equivalent cost of heat purchased if first year of operations is steady state (£ m)
Heat purchase price inflation from first year of operations (full or partial) (% per year)

0.00
0
0.0
0.0%

35.00
200,000

Fuel price (£ / MWh) at first year of operations (partial or full)
Boiler efficiency of district heating plant
Fuel avoided per year in steady state (MWh)
Equivalent fuel savings if first year of operations is steady state (£m)
Fuel price inflation from first year of operations (full or partial) (% per year)

0.00
0%
0
0.0
0.0%

40.00

Fiscal benefits (£m) in first year of operations assuming it is at steady state **
Fiscal benefits inflation rate from first year of opeations (full or partial) (%) **

0.00
1.0%

3.0%

250,000
4.0%
0.00
1.0%

2.50
1.0%

In the case of Industrial CHP a separate model template is available for typical indicative CAPEX, non-power related OPEX, additional equivalent OPEX to pay for a major overall, MWh of electricity generated in the steady state and the additional fuel required.
Operator only needs to enter a value for fiscal benefits (£m) and the annual fiscal benefit inflation rate (%) if the NPV without fiscal benefits is negative at the specified discount rate

OUTPUTS
Nominal Project IRR (before financing and tax) over 31 years
ominal NPV (before financing and tax) (£m) over 31 years

11.4%
-1.35

2.50
1.0%

INPUTS

Version Jan 2015

Scenario Choice (dropdown box)

1

Power generator (Heat Source) same fuel amount

Technical solution features
Heat carrying medium (hot water, steam or other) (dropdown box)
Total length of supply pipework (kms)
Peak heat demand from Heat User(s) (MWth)
Annual quantity of heat supplied from the Heat Source(s) to Heat User(s) (MWh)

Hot water

DCF Model Parameters
Discount rate (pre-tax pre-financing) (%) - 17% suggested rate
Project lifespan (yrs)
Exceptional shorter lifespan (yrs)

2

Hot water
Participant to define

2

Regulatory prescribed

2

Calculated

2

Prescribed - but possibility to change if make a case

Key

4
17.4
Lines 49 & 79

Steam

Other

17%
30
0

Cost and revenue streams
% operating
Heat Supply Heat Station Standby
Industrial CHP costs and
Infrastructure used in
boilers (only if
used in
revenues
used in
Scenarios 1, 2 needed for
Scenario 4
during
Scenarios 1, 2,
and 3
Scenarios 1, 2
construction
3 and 5
and 3)
phase

Construction costs and build up of operating costs and revenues during construction phase

Project asset lifespan (yrs)
Exceptional reason for shorter lifespan of Heat Supply Infrastructure, Standby Boiler and/ or Heat Station (yrs)

30

Construction length before system operational and at steady state (yrs)
Number of years to build

30

30

20

1
% (ONLY IF
APPLICABLE)

Year 1 costs (£m) and build up of operating costs and revenues (%)
Year 2 costs (£m) and build up of operating costs and revenues (%)
Year 3 costs (£m) and build up of operating costs and revenues (%)
Year 4 costs (£m) and build up of operating costs and revenues (%)
Year 5 costs (£m) and build up of operating costs and revenues (%)
Non-power related operations
OPEX for full steady state Heat Supply Infrastructure on price basis of first year of operations (partial or steady state) (£m)
OPEX for full steady state Heat Station on price basis of first year of operations (partial or steady state) (£m)
OPEX for full steady state Standby Boilers on price basis of first year of operations (partial or steady state) (£m)
OPEX for full steady state Industrial CHP on price basis of first year of operations (partial or steady state) (£m) *
Additional equivalent OPEX to pay for a major Industrial CHP overall spread over the life of the asset (£m) on price basis of first year of
operations (partial or steady state) (£m) *
Other 1 - Participant to define (£m)
Other 2 - Participant to define (£m)
Total non-power related operations

1

1

0

0

£m

£m

£m

£m

4

0

2

3

4

5

0.4
0.0
0.0

0.4

Annual inflation for all non-power related OPEX from first year of operations (full or partial) (%)

2.0%

Unit Energy Prices, Energy Balance, Fuel Related Operational costs and Revenue Stream

1
Scenario
used

Power
Power
Industrial
District
Industrial
generator
generator
installation
installation heating (Heat
(Heat Source) (Heat Source) (Heat Source) - (Heat Source) User)
same fuel same electrical use waste
CHP set to
amount
output
heat
thermal input

Heat sale price (£/ MWh) at first year of operations (partial or full)
Annual quantity of heat supplied from the Heat Source(s) to Heat User(s) at steady state (MWh)
Equivalent heat sales if first year of operations is steady state (£ m)
Heat sale price inflation from first year of operations (full or partial) (% per year)
Percentage of heat supplied by Standby Boiler (if relevant)

40.00
61,000
2.4
2.0%
10%

40.00
61,000

50.00
1,000,000

40.00

2.0%
10%

3.0%
20%

2.0%
0%

'Lost' electricity sale price (£/ MWh) at first year of operations
Z-ratio (commonly in the range 3.5 - 8.5)
Power generation lost at steady state (MWh)
Equivalent 'lost' revenue from power generation if first year of operations is steady state (£ m)
Electricity sale price inflation from first year of operations (full or partial) (% per year)

0.00
4.15
13,229
0.00
2.0%

0.00
4.15
13,229

Industrial CHP electricity sale price (£/ MWh) at first year of operations (full or partial)
Industrial CHP electrical generation in steady state (MWh)
Equivalent revenue from power generation if first year of operations is steady state (£ m)
Industrial CHP electricity price inflation from first year of operations (full or partial) (% per year)

0.00
0
0.00
0.0%

Fuel price for larger power generator/ CHP at first year of operations (full or partial) (£ / MWh)
Z-ratio (commonly in the range 3.5 - 8.5)
Power efficiency in cogeneration mode (%)
Additional fuel required per year for larger power generator / CHP in steady state (MWh)
Equivalent additional fuel costs if first year of operations is steady state (£ m)
Fuel price inflation from first year of operations (full or partial) (% per year)

0.00
0
0
0
0.00
0.0%

Fuel price for Standby Boiler at first year of operations (£ / MWh)
Boiler efficiency of Standby Boiler (%)
Additional fuel required per year for Standby Boiler in steady state (MWh)
Equivalent additional fuel costs if first year of operations is steady state (£m)
Fuel price inflation for Standby Boiler from first year of operations (full or partial) (% per year)

40.00
80%
7,625
0.31
2.00%

2.0%
110.00
* 285,714
2.0%
40.00
3.50
30%
761,905

40.00

* 300,000

3.0%
40.00
80%
7,625

40.00
80%
250,000

2.0%

3.0%

5.0%
40.00
80%
-

Heat purchase price (£/ MWh) at first year of operations (partial or full)
Annual quantity of heat supplied from the Heat Source(s) to Heat User(s) at steady state (MWh)
Equivalent cost of heat purchased if first year of operations is steady state (£ m)
Heat purchase price inflation from first year of operations (full or partial) (% per year)

0.00
0
0.0
0.0%

35.00
200,000

Fuel price (£ / MWh) at first year of operations (partial or full)
Boiler efficiency of district heating plant
Fuel avoided per year in steady state (MWh)
Equivalent fuel savings if first year of operations is steady state (£m)
Fuel price inflation from first year of operations (full or partial) (% per year)

0.00
0%
0
0.0
0.0%

40.00

Fiscal benefits (£m) in first year of operations assuming it is at steady state **
Fiscal benefits inflation rate from first year of opeations (full or partial) (%) **

0.00
1.0%

3.0%

250,000
4.0%
1.0%

2.50
1.0%

In the case of Industrial CHP a separate model template is available for typical indicative CAPEX, non-power related OPEX, additional equivalent OPEX to pay for a major overall, MWh of electricity generated in the steady state and the additional fuel required.
Operator only needs to enter a value for fiscal benefits (£m) and the annual fiscal benefit inflation rate (%) if the NPV without fiscal benefits is negative at the specified discount rate

OUTPUTS
Nominal Project IRR (before financing and tax) over 31 years
ominal NPV (before financing and tax) (£m) over 31 years

45.4%
6.31

2.50
1.0%
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