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EXECUTIVE SUMMARY
Ramboll was commissioned by the London Borough of Bexley to undertake an Energy Masterplan
(EMP). The study is centred around the North of the Borough, focussing on the area surrounding
the Riverside Resource Recovery (RRR) Energy from Waste Facility.
The aims and objectives of the study were stated in the ITT as follows:










identify energy loads and determine the current and future energy demand and supply
balance
determine an overarching district heating network connecting to and utilising existing and
future low to zero carbon energy sources supplying the identified energy loads
determine the environmental benefits in terms of carbon dioxide savings compared with
‘business as usual’
identify major barriers, issues and constraints (such as crossing major rivers, rail lines,
roads; public realm works, etc.) and make recommendations
spatially map the district energy vision
establish an incremental district energy delivery plan based on consecutive construction
phases, clearly identifying where the scheme should be ‘kick-started’, whether temporary
Energy Centres should be considered and taking into account the energy loads development
etc.
identify indicative costs and revenues for the various phases and appraise financial viability of
the proposed district energy scheme over its whole life cycle
propose a method and indicative investment cost for providing a heat network across the
Thames.

Key Findings
The results of the study showed that the
primary opportunity for a heat network is for
the RRR facility to supply heat to the
Peabody Thamesmead housing estate and
the Belvedere Growth Area, in addition to
proposed new Strategic Housing Land
Availability Assessment (SHLAA), Growth
and employment land developments on the
route west along Yarnton Way.

The connection to Peabody housing - the
heat network opportunity requires the
participation of Peabody Housing Association
due to the fact that the existing residential
demand is the highest proportion of the heat
load. Without the cooperation of Peabody it
is very unlikely that there will be an
economically viable opportunity.
Developer capital contributions – If the
developers of growth and employment land
sites cannot be obliged to pay for the heat
network infrastructure within their own site
boundaries, the economic viability drops
significantly in all scenarios and the project
will likely not be attractive to private
investors.

Under
the
assumption
that
Peabody and the developers of
new residential and commercial
sites take on the full cost of the
heat network infrastructure within
their own site boundaries, the
project economics are likely to be
attractive for a range of scenarios,
including a fully private sector
ESCO
based
approach,
with
project IRRs exceeding 15% over
a 25 year project lifetime.

The economic results for this project are
heavily dependent on a number of factors
including, most importantly:
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Consumer heat sale prices – The attractive
rates of return are dependent on heat sale
prices of at least 7 p / kWh. The heat selling
price to customers from the heat network
would be determined through negotiation
between the parties at a more advance
stage.

Recommended Next Steps and
Implementation Plan

Methodology
The first stage in the EMP was to assess the
heat demand at a high level to identify
potential clusters of high density demand
which are typically suited to district heating.
This assessment was carried out using data
from the London Heat Map. Primary growth
areas were also included in this assessment.

It is recommended that the
London Borough of Bexley pursue
the option of Scenarios 1 and 2 in
the shorter term and place focus
on supplying heat along Yarnton
way into the Peabody estate. This
is due to the potential for high
rates of return and the high
annual carbon savings.

Based on the results of the techno-economic
analysis, it is recommended that the
following actions are implemented:


The London Borough of Bexley should
hold a stakeholder meeting including all
key parties including Cory, the GLA and
Peabody Housing Association to present
the findings of the study and establish
the role of each stakeholder going
forward.



The London Borough of Bexley should
consider its own role in taking the
project forward.



The future regeneration plans for
Peabody housing areas should
developed in partnership with
London Borough of Bexley to ensure
opportunity for connection are
missed.

the
be
the
any
not



The London Borough of Bexley should
ensure all growth and employment land
sites take appropriate measures to
safeguard their heating systems for a
connection to a future heat network
through planning policy.



A detailed feasibility study should be out
for Scenarios 1 and 2, which should
include detailed heat demand modelling
using a building modelling software such
as IES or half hourly / hourly billing data
for the Peabody housing. There may be
potential for this to occur in parallel with
an energy strategy for Peabody.



Further research should be carried out
into
commercial
options
for
the
operation of the network through
conversations with potential ESCOs.
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Once areas of focus were established, a full
heat demand appraisal was carried out for
new and existing residential and commercial
buildings. The appraisal showed that the
greatest concentration of demand was in the
form of existing residential developments
owned by Peabody Housing Association.
A heat supply appraisal was then carried out
to assess the available heat supply assets
within the study area. The RRR facility was
identified as the primary heat supply
opportunity. It was also concluded that
consideration should be given to the
creation of localised CHP energy centres for
the supply of heat to cluster networks
further from the RRR facility.
Following
the
initial
identification
of
opportunities and appraisals of the heat
demand and supply, four main heat network
scenarios
were
identified
for
further
analysis:
1. Core Belvedere and Thamesmead

Scenario 1 Heat Network

2. Extended Belvedere and
Thamesmead

Techno-Economic Modelling Results
The fundamental purpose of the modelling
was to establish whether there might be an
economic basis to support the identified heat
network opportunities, which can then be
developed further at the next stage of
detailed feasibility, when more detailed
information may be available.
The estimated project CAPEX values were
calculated based on information from
suppliers collected from a range of similar
projects. The values for the modelled
scenarios ranged from £10.9M to £27M.
Results were calculated at three different
heat sale prices, due to the uncertainty of
the potential commercial arrangement at
this project stage. The prices applied were
5.5 p/kWh, 7.5 p/kWh and 9 p/kWh.

Scenario 2 Heat Network

3. Belvedere, Thamesmead and Erith

The resulting IRRs were compared to the
values deemed to be acceptable for interest
from privately led ESCos (10%-15%) or
acceptable for investment by the public
sector (6%).
Scenario
1
2
3a
3b

IRR over 25
Years
13.1%
14.7%
10.9%
6.5%

IRR over 40
Years
16.0%
17.6%
11.8
8.5%

Economic results at 7.5 p/kWh heat sale price

Scenario 3 Heat Network

Consideration was also given to the possible
supply of heat across the river to the London
Riverside
Opportunity
Area.
It
was
calculated that for a large proportion of the
year there would be capacity available from
the RRR facility.
Following the selection of scenarios for
techno-economic analysis, the required heat
network infrastructure was assessed.
Hydraulic modelling determined the required
pipe sizes for each scenario and the heat
losses in the network. The requirements for
heat exchanger stations, back-up plant and
peaking energy centres was also determined
for incorporation into the techno-economic
model.
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A heat network encompassing the Peabody
Thamesmead
housing
and
nearby
developments (Scenarios 1 and 2) presents
a good opportunity for utilising heat from
the
RRR
facility,
as
the
scenarios
demonstrate the potential to generate IRRs
that would be attractive to private sector
ESCos.
The scenario 3a heat network route into
Erith also presents a good opportunity for
utilising heat from the RRR facility, although
at a lower heat sale price, it is at the
borderline of being attractive to a private
sector ESCo.
Scenario 3b does not present high enough
IRRs to attract private investment from an
ESCo. However, the IRRs reach 7% at the
mid-range heat and electricity sale prices so
there may be opportunity for a network with
a larger proportion of public sector funding
and involvement.

A sensitivity analysis was carried out for the
key variables:





CAPEX
developer contribution
heat demand
heat purchase price

reduces the IRR by around 1% suggesting
that fluctuations in this variable will not be
heavily detrimental to the project economics
Carbon savings were calculated relative to
the expected “business as usual” case:
Scenario

The results showed that:

1
2
3a
3b

If the heat network operator is required to
pay for the infrastructure within the new
development site boundaries then the
project economics are no longer attractive to
ESCos.
Given the high proportion of existing
residential blocks included in the analysis,
the project economics do not appear to be
heavily affected by a reduction in the heat
loads of the proposed housing growth and
employment land sites.
It is clear that if the Peabody heat loads are
not connected, the project will not be
economically feasible.
Even a large increase in the cost of heat
from the RRR facility to 1 p/kWh only
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CO2 Savings Over
25 Years (tonnes)
106,000
139,000
193,000
36,000

Results of CO2 calculations

Risk
The main risks to the project were identified
as follows:








security and timescale of heat loads
technical expertise
developer contributions
project financing
technical safeguarding
consumer perception and commercial
arrangements
technical suitability of existing buildings

1.

INTRODUCTION AND BACKGROUND

Ramboll was commissioned by the London Borough of Bexley to establish an Energy Masterplan
(EMP). The study is centred around the North of the Borough, focussing on the area surrounding
the Riverside Resource Recovery (RRR) Energy from Waste (EfW) Facility.
The London Borough of Bexley expressed that it is committed to tackling Climate Change as one
of its key objectives within its Local Plan, and the adopted Core Strategy Local Plan 1. The strategy
has been put in place to ensure that investment and development decisions are properly
coordinated.
The EMP sets out a framework for future energy supply options, including district heating (DH),
which will enable the London Borough of Bexley to work towards the Core Strategy’s
sustainability targets.
The blue line on Figure 1 illustrates the boundary of the Borough of Bexley and the grey shading
indicates the extent of the study area. The location of the RRR facility is also shown.

Figure 1: The Borough of Bexley and the EMP Study Area [Contains Ordnance Survey Data © Crown
Copyright and database right 2014]

1

Bexley Core Strategy, Local Development Framework Development Plan Document, February 2012
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1.1

Objectives

Conducting an EMP is a single stage in a wider energy planning process. The results from a
general heat mapping exercise are built on to establish a more detailed picture of energy demand
and supply so that initial energy and carbon saving opportunities can be identified and
developed.

Figure 2: Energy Masterplanning within the Energy Planning and Development Process

The specific objectives of the study were to:


identify energy loads and determine the current and future energy demand and supply
balance



determine an overarching DH network connecting to and utilising existing and future low
to zero carbon energy sources supplying the identified energy loads



determine the environmental benefits in terms of carbon dioxide savings compared with
‘business as usual’



identify major barriers, issues and constraints (such as crossing major rivers, rail lines,
roads; public realm works, etc.) and make recommendations



spatially map the DH vision



establish an incremental DH delivery plan based on consecutive construction phases, clearly
identifying where the scheme should be ‘kick-started’, whether temporary Energy Centres
should be considered and taking into account the energy loads development etc.



identify indicative costs and revenues for the various phases and appraise financial
viability of the proposed DE scheme over its whole life cycle



propose a method and indicative investment cost for providing a heat network across the
Thames.
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1.2

Previous Work Undertaken

Previous studies have been completed to develop DH and decentralised energy projects in and
around the Borough of Bexley and, more specifically, around the RRR EfW facility.
1.2.1

London Heat Map

The London Heat Map has been created as a tool to help facilitate the delivery of decentralised
energy projects in London, through providing a way of immediately identifying opportunities for
decentralised energy and DH.
In March 2011 Ramboll completed the London Heat Map Study for the London Borough of Bexley.
The heat map analysis involved identifying clusters of demand and large heat consumers, which
will be beneficial to the EMP. The results of the study are considered in Section 2 of this report.
1.2.2

London Riverside Opportunity Area Energy Masterplan

Ramboll has previously conducted energy masterplanning for the London Riverside Opportunity
Area (LROA) for the London Borough of Havering. It encompasses the southern parts of the
London boroughs of Barking and Dagenham, Havering and a corner of Newham. The summary
findings stated the following:
“Given the scale of demand and the abundance of low carbon supply assets within LROA and the
strategic location of LROA in relation to large existing and planned centres of heat demand within
London, there is considered to be a strong political and economic case for developing a district
heating network to serve LROA.”
The LROA is located north of the Bexley study area across the River Thames. Due to the close
proximity and the potential for additional river crossings in future (discussed further in section
3.5), the LROA will be considered as an opportunity in the Bexley EMP.

Figure 3: Proposed Scheme Layout for the LROA EMP (Ramboll 20132) [Contains OS data © Crown
copyright and database right (2013)]

2

London Riverside Opportunity Area Energy Masterplan, Ramboll, October 2013
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1.2.3

RRRL Heat Load Assessment Reports

In 2007 a Heat Load Assessment was carried out by Parsons Brinkerhoff to establish the heat
demands within a 10 km radius of the RRR facility3. In addition to this, further work was
undertaken in 2008 to assess the heat supply potential in the area4. Whilst this work is now likely
to be outdated, large heat consumers and suppliers are identified and may still be relevant to the
EMP.

3

Riverside Resource Recovery Further Heat Load Assessment, Parsons Brinkerhoff, August 2007

4

Riverside Resource Recovery Heat Supply Technical Market Assessment, Parsons Brinkerhoff, May 2008
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2.

INITIAL IDENTIFICATION OF OPPORTUNITIES

The first stage in the masterplanning process was to identify the potential opportunities for DH at
a high level, before conducting a more detailed investigation into the technical and economic
viability.
The London Heat Map was the primary tool in carrying out this exercise. Future development
areas were also considered in assessing the level of opportunity present within the study area.
It was observed from the London heat map, shown in Figure 4 that the greatest concentration of
heat demand occurs in the Belvedere and West Erith regions. A high heat demand density is
essential for the implementation of DH due to the fact that there must be sufficient heat sales to
offset the infrastructure costs.

Figure 4: London Heat Map with Anchor Point Loads and Core Strategy Geographic Regions (pink)

Figure 4 also shows possible anchor loads, these significant loads could be used to provide the
required base load for a proposed DH network.
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Also during this identification process, growth areas with high potential for future development
were identified and considered as a means to indicate further possible opportunity areas where a
heat network could be implemented. These growth areas are shown in Figure 5 below.

Figure 5: Bexley Growth Areas [Contains Ordnance Survey Data © Crown Copyright and database right
2015]

From the initial identification work it was concluded that the main opportunity areas for a DH
network are North West Erith and central Belvedere, as shown in Figure 6. There are four main
reasons for this:
1) There are a number of anchor loads in this region. Anchor loads are considered to be
buildings which could provide a stable base load for a DH network.
2) The largest proposed growth areas within the borough are located in these areas
(Belvedere and Erith).
3) These two areas are the closest in proximity to the Riverside Resource Recovery (RRR)
Energy from Waste (EfW) Facility which has the potential to supply large quantities of
waste heat (approximately 28.6 MWth) to DH networks in these areas.
A more detailed heat demand and opportunity appraisal for these areas is set out in section 3 of
this report.
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Figure 6: Identified Opportunity Areas
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3.

HEAT DEMAND APPRAISAL

This section analyses the main clusters of heat demand within the study area and the phasing of
the demand over time. Data has been gathered from a range of public and private sector sources
in order to build up a heat map. A full summary of heat loads included in the study are presented
in Appendix A.
Focus was placed on the opportunity areas within the Belvedere and Erith geographic regions
identified in the previous section.
The Belvedere Geographic Region covers the most North-Westerly area of Bexley. Included
within this is the Eastern half of the Thamesmead development. The Thamesmead area overlaps
the boundary of the boroughs of Bexley and Greenwich and is of particular interest to this study
due to the high density housing and imminent regeneration plans.
The Erith Geographic Region is located at the most North-Easterly part of Bexley. It features a
large number of industrial and commercial sites along the River.

Figure 7: Map Showing the Two Areas of Focus (Image Extracted from Bexley Core Strategy, 2012)

3.1

Existing Residential

There are high numbers of residential flats and tower blocks within Belvedere and Erith, which
may result in a high heat demand density and provide a significant opportunity for heat sales
from a heat network.
Social housing is favourable for the implementation of DH networks due to the fact that large
numbers of dwellings can be guaranteed for connection, whereas with privately owned properties
the owners must be individually incentivised to connect.
3.1.1

Thamesmead

The Thamesmead site is located in the north west of the borough and extends further west into
the Borough of Greenwich. Thamesmead contains a great deal of high density housing in the
form of tower blocks and low rise flats, which results in a high heat density and is therefore
potentially well suited to heat networks.
Ramboll was in direct contact with Peabody Housing Association (Peabody), who owns a large
proportion of housing in the Thamesmead area (see Figure 8). They were able to provide
information on the housing stock, which was then benchmarked to estimate current heat
demands.
Peabody stated that the tower blocks contained district heating up until the year 2000, when it
was removed and individual dwelling level gas boilers were installed. This suggests that the
buildings may still contain space for the hot water risers, should a new network be put in place.
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Figure 8: Peabody Ownership Region [Contains OS data © Crown copyright and database right (2015)]

It is important to emphasise that at the time of writing Peabody were at a point where decisions
were being made as to the future of the tower blocks. It was unknown whether the tower blocks
would be demolished and the sites entirely re-developed or whether they would be refurbished
(see text box below).

For the purpose of this study it was assumed that the Thamesmead tower blocks would be
retained and refurbished. Heat demands have been estimated based on the current address
data.
It is understood that in the event that the blocks are removed and the sites are completely
redeveloped, the housing will be of an equal or greater density than the current scenario
and therefore the techno-economic results of this study will still be relevant.

The total existing heat demand relevant to the area of study was calculated to be in the region of
20 GWh per annum.
There are plans to redevelop some of the sites within the Thamesmead area, these future
developments are discussed in further in section 3.2.2.
Only buildings that have heat demand greater than 100 MWh per annum were considered for
connection. In cases where heat demand is less than 100 MWh per annum the cost of connecting
to the network is considered to outweigh the benefit.

3.1.2

Erith

The London Borough of Bexley demolished several of the large blocks of flats in Erith and
replaced them with new housing, known as the Erith Park Development. Therefore several of the
areas of high density heat demand present in the London Heat Map, for example on Larner Road,
were excluded from the study.
The main residential developments included in this area are those which are centred around Erith
High Street and Saltford Close which have a combined heat demand of approximately 3 GWh.
There is also a small cluster of high density residential blocks also located further South of Erith
High Street on Boundary Street, which constitutes a heat demand in the region of 1.9 GWh.
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The individual heat demand points can be seen in Figure 9.

Figure 9: Residential Heat Demands (green circles) in Erith [Contains OS data © Crown copyright and
database right (2015)]

3.2

Planned Residential

Many sites within the study area have been identified for future housing developments by the
London Borough of Bexley. These are expected to emerge in phases from the time of writing until
2030.
3.2.1

Strategic Housing Land Availability Assessment Sites and Growth Areas

The Strategic Housing Land Availability Assessment (SHLAA) and list of identified growth areas
provide the predicted housing growth within the study area over five-phases from 2015 to 2035.
The London Borough of Bexley has considered the potential housing growth in three scenarios
that reflect a different number of developments coming forward. For the purposes of the EMP,
Ramboll has considered the third scenario which is considered to be the best case option.
DH is more financially attractive in regions of medium to high housing density. For this reason it
has been assumed that growth sites that have a low housing density are unlikely to connect to a
district heating network as the linear heat density of the pipe network in such developments is
too low to make connection financially viable.
Therefore, for the purpose of this study, sites with dwelling densities below 50 dwellings
per hectare have not been included as connection opportunities. The sites that represent
a good connection opportunity under scenarios 3 (best case) can be seen in Figure 10.
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Figure 10: Development and SHLAA Sites Considered for Possible Connection under Growth Scenario 3
[Contains OS data © Crown copyright and database right (2015)]

The information below covers both the Belvedere and Erith districts.
Scenario 3 is considered to be the best case in terms of future housing development. The data
again is broken into five phases from the present up to 2035. The number of houses allocated to
each phase is shown in Figure 11 below. The number of houses is taken from SHLAA and growth
sites within the study area which have medium to high dwelling density under scenario 3.

Figure 11: Number of New Houses within Study Area by Phase5

5

The data includes SHLAA records classed as “low probability”, but excludes “unsuitable” and “excluded” records.
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Figure 12 shows the predicted phased heat demand for all SHLAA and growth sites with the study
area.

Figure 12: Predicted Heat Demand of New Houses within Study Area by Phase

3.2.2

Thamesmead Planned Residential Development

Peabody own around 5,000 homes in the Thamesmead area. Ramboll consulted with Peabody to
obtain information on the future heat demands in the area. These homes are due to either
undergo refurbishment or be replaced with new developments. In either case this will result in a
reduction of the current heat demand for these properties, which has been allowed for in the
modelling.
Information surrounding the future phased redevelopment of some Housing Zones within the
Thamesmead area was provided by Peabody and was used to calculate the gross heat demand
for these sites.. A summary of the demands is presented in Table 1.
For housing zones for which the number of dwellings is not yet known the existing benchmarked
housing stock demand was used for the heat map.
The location of each of these housing zone sites for which the number of dwellings was known
can be seen in Figure 13.
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Figure 13: Thamesmead Housing Zone Location Map [Contains OS data © Crown copyright and database
right (2015)]

Crown Indutrial Estate

2020

Dwelling
density (per
hectare)
59

Giffin Manor Way

2021

205

296

The Reach

2018

111

131

Titmuss Avenue

2020

304

343

Binsey Walk North

2025

89

348

Southmere Village Phase 3

2020

135

876

Yarnton Way Compound

2019

64

622

Coralline Walk

2022

197

1184

Cross Quarter North

2021

140

567

Cross Quarter South

2018

233

173

Sedgeway Road

2021

239

612

Completion
Year

Site Name

Heat Demand
(MWh/annum)
2073

Table 1: Thamesmead Housing Zone Summary Table

The total heat demand for the new housing zones is in the region of 7 GWh per annum.
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3.3

Existing Non-Residential

From the London Heat Map, a number of non-residential buildings were identified for connection
to a heat network.
3.3.1

Belvedere and Thamesmead Existing Non-Residential Development

Several schools exist within the Belvedere and Thamesmead areas, which were included in the
study:








Bexley Business Academy Yarnton Way – 1,700 MWh per annum
Northwood Primary School Northwood Place – 500 MWh per annum
Parkway Primary School Aliske Road – 280 MWh per annum
St. John Fisher RC Primary School – 150 MWh per annum
Abbey Primary School – 180 MWh per annum
Linton Mead Primary School – 230 MWh per annum
Southlake Centre – 330 MWh per annum

Lakeside medical practice is located on the western end of Yarnton Way and has an annual heat
demand of approximately 670 MWh taken from Display Energy Certificate (DEC) data. The local
Library in the area (Thamesmead Library) this government building has a demand of 194 MWh
per annum.
Assuming the network could extend into Greenwich in order to connect the Peabody owned
residential blocks located just beyond the Bexley borough boundary, it is also fair to assume that
Greenwich Leisure Centre and Linton Mead Primary School (listed above) could also be connected
due to their proximity to these residential blocks. The leisure centre has a heat load in the region
of 1,300 MWh per year.
Heat demands were obtained from the London Heat Map.
3.3.2

Erith Existing Non-Residential Development

The two biggest existing non-domestic heat loads in this area are the Lidl distribution centre to
the north and in the south of Erith.
Below is a list of the main industrial/commercial loads in Erith:








3.4

Sports Centre, Avenue Road – 4,000 MWh per annum
Lidl Distribution Centre – 1,000 MWh per annum
HM Revenue & Customs Chaucer House – 900 MWh per annum
Erith Health Centre – 650 MWh per annum
Erith Library and Museum - 110 MWh per annum
Erith Town Hall - 230 MWh per annum
Erith Youth and Family Centre – 160 MWh per annum

Planned Non-Residential

The London Borough of Bexley has identified several areas for future commercial development
which were included in the study. Ramboll also used planning applications to obtain information
on specific future non-residential heat loads.
3.4.1

Employment Land

In 2014 the London Borough of Bexley commissioned the Bexley Growth Plan – Economic
Progress Note6 which outlined scenarios for potential residential and employment growth in four
geographical areas within Bexley: Thamesmead, Belvedere, Erith and Crayford. The Belvedere
6

Bexley Growth Plan – Economic Progress Note, A Note by Regeneris Consulting, March 2014
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and Erith employment land sites were considered included in the study. In general the sites
geographically correspond with the housing growth areas.
At the time of writing the employment land had not yet reached masterplanning stage; only the
predicted job creation figures were available on a per district basis. It was indicated by the
London Borough of Bexley that the number of jobs created could be around 5,000 in Belvedere
and 1,000 in Erith.
Figure 14 and Figure 15 indicate a number of the more specific employment land sites identified
within the wider growth areas.

Figure 14: Belvedere Employment Land Sites (courtesy of London Borough of Bexley)

Figure 15: Erith Employment Land Sites (courtesy of the London Borough of Bexley)

In 2008, the London Borough of Bexley issued a
which stated approximate figures for floor areas
including offices and warehouses7. These were
forecasts to estimate a total floor area which could

report into the creation of employment land,
per employee for a variety of building types
used in combination with the job creation
then be benchmarked for energy demand.

The employment data for belvedere and Erith was used to calculate a heat demand associated
with the employment land areas considered to be within range of the heat network opportunities.
7

Bexley Employment Land Study Final Report, PACEC, 2008
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The combined heat demand was estimated as being in the region of 4.8 GWh per year.

3.4.2

Planning Applications

A high proportion of the demand is clustered in the Northern area of the district where there are
plans for many large industrial and commercial sites. The details of these sites are set out in
sections 0 to 0 below.
Ocado Site: The Ocado site on Church Manor Way is a proposed 62,000 m2 storage and
distribution facility with approximately 2,500 m2 of office space. It was ascertained from the
energy statement submitted at the time of planning for this building will be approximately 150
MWh per annum. This demand figure is thought to be low for a building of this size and may
require further investigation at the next project stage.
Alchemy Park: Alchemy Park is a new industrial development located off Crabtree Manorway in
Belvedere which consists of 6 separate units. The annual heat demand for this development is
estimated as being in the region of 3,400 MWh.
Former Nufarm UK Ltd: This development also located in Belvedere towards the north end of
Crabtree Manorway. This site consists of 2,686 m2 of new industrial units and 1,327 m2 of office
space the combined heat demands for each building use type are 411 MWh and 135 MWh per
annum respectively.

3.5

North of the River Thames

Consideration has been given to the heat demand north of the River Thames due to the fact that
proposals have been put forward for two potential new crossings (either bridge or tunnel), which
could provide a route for a DH network into the LROA.
The proposed locations for the crossings are Galleons Reach and Belvedere (see locations B and
C on Figure 16). The most recent consultation from the Mayor of London showed that a crossing
at Belvedere will be the most viable option. In either case a crossing would not be completed
until 2025.

Figure 16: Locations of Proposed Crossings8

The heat demand for the LROA was incorporated into the techno-economic model for this study
and a scenario has been analysed to show the feasibility of a connection from the proposed heat
network.
8

Image extracted from River Crossing Consultation, AECOM and TFL, October 2014
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The demands for four of the EMP areas closest to the Belvedere crossing location were included:





Beam Reach South
Ford and BPS
Rainham
South Dagenham

Figure 17: Illustration of LROA Areas Included in Bexley EMP [Contains OS data © Crown copyright and
database right (2013)]

The LROA study identified a large number of potential DH connections. The total annual heat
demand within the highlighted area is estimated to be in the region of 84 GWh per annum.
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3.6

Heat Demand Summary

A heat map has been created using the most recent heat demand data available, this data was
gathered from the range of sources discussed in the above sections, including:









billing data
London Heat Map
energy statements
National Heat Map
Peabody Housing Association
Display Energy Certificates
benchmarking
employment figures for employment land.

This new heat map was used to help identify heat demand clusters and thus determine potential
heat network routes. Each heat demand point was sized based on its annual MWh demand in
order to visually distinguish the position of the more significant heat consumers.

Figure 18: Heat Demand Point Data Map [Contains OS data © Crown copyright and database right
(2015)]

From the heat map it can be seen that the greatest concentration of demand points is in the area
around Thamesmead in the north-west.
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3.6.1

Daily Profiles

Each heat demand was assigned a “customer type” for the techno-economic modelling (see
section 7). Each customer type features a corresponding daily heat profile that is used to
determine the total hour by hour heat load on the network.

3.6.2

Degree Days

The annual space heating profile was based on climatic degree day data for London.

Figure 19: 2014 Degree Day Data for London9 (15.1°C Base Temperature)

9

Data Source: BizEE Degree Days, Weather Data for Energy Professionals, www.degreedays.net
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4.

ENERGY SUPPLY APPRAISAL

This section of the report outlines the relevant heat network supply opportunities identified under
this study.
4.1

Riverside Resource Recovery Facility

The primary heat source considered for the EMP is the Riverside Resource Recovery (RRR)
Facility. This is a large Energy from Waste (EfW) facility which processes 670,000 tonnes of
London’s waste per annum and generates electricity to supply around 100,000 homes10.
The facility is located in the northern most part of the Borough, next to the River Thames.

Figure 20: Location of the Cory Riverside Resource Recovery Facility [Contains OS data © Crown
copyright and database right (2015)]

The facility currently generates a gross power output of over 60 MWe which is delivered into the
National Grid. In addition to the generation of electricity from the treatment process, the RRR
facility has been designed to be capable of generating heat in the form of steam or hot water to
supply local businesses or residential properties via a district heating network. The facility has in
place the necessary infrastructure for heat off-take to be provided without substantial alteration
to the plant. It is estimated that around 28.6 MWth of heat is available for export to a heat
network.
It is understood that Cory has obtained permission to expand the capacity of the facility to
785,000 tonnes per annum, thus increasing the electrical and thermal capacity. However, as
information regarding the resulting increase in potential heat output was not available at the time
of writing, the current heat output was incorporated into the techno-economic analysis.
There is a commercial requirement for Cory and the London Borough of Bexley to ensure that the
business case for the supply of heat will ensure that the revenue which is derived from selling the
heat, is at least as much as can be derived from reaching the target price for the electricity
generated by the RRR facility.
This section of the report presents an analysis of the required price for heat extracted from the
EfW facility to maintain a neutral business case proposition.

10

Source: http://www.coryenvironmental.co.uk/page/riversideresourcerecovery.htm
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4.1.1

Technical Design and Performance

Cory was able to provide Ramboll with the following information:






maximum gross power output
annual availability
calorific value of fuel
parasitic load
schematics of the heat offtake arrangement.

Figure 21: Photograph of RRR Facility Stack (courtesy of Ramboll)

An indicative cost for the heat offtake arrangement is estimated to be £1.85 million, based on
Ramboll’s previous experience of similar projects. This includes for the design and supply of the
heat exchangers and associated controls, instrumentation, valves, steam and condensate
pipework, circulating/pumps condenser return pumps and heat metering and the turbine grid
valve. This does not include the back-up boilers, thermal storage or balance of plant energy
centre costs.
Back-up plant and a thermal store are proposed under the concept outlined in this report. Should
it not prove feasible to accommodate these items of plant at the Cory site, additional land close
to Cory could potentially be used. The London Borough of Bexley owns a site directly to the South
of the RRR facility and the possibility to utilise this land should be assessed at the next stage.
Costs should be refined at a later project stage once further design work has been undertaken.

4.1.2

Calculated Cost of Heat Extraction

The cost of heat extraction from the RRR facility has been calculated assuming:


a neutral impact on Cory’s current business case for operation as an electricity only
generator



that the RRR facility will be eligible for the following incentive support:
 Levy Exemption Certificates (LECs) on the qualifying proportion of electricity exported
from the facility
 Renewable Heat Incentive (RHI) on heat supplied to end customers in the heat
network assuming Cory would receive 100% of this income.



that this gain would be offset in the price of heat chargeable to the heat network
operator.
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The cost of heat extraction has been calculated taking into account:


forfeited revenues from electricity sales, calculated through the assumed plant Z factor



forfeited revenues from LECs, calculated through the assumed plant Z factor and taking
into account the plant’s qualifying power output based on its Quality index (QI) under
CHPQA



revenues from RHI as a result of heat extraction.

Depending on the ownership and maintenance arrangements for the heat offtake, investment in
the plant and ongoing Operating Expenditure (OPEX) and Replacement Expenditure (REPEX) of
the heat offtake would also need to be factored in.
In terms of a contractual point of interface between the generator (Cory) and the heat network
operator, a number of possible arrangements exist. For the purposes of this study, the heat
exchanger has been assumed to be the point of commercial interface between Cory and the heat
network operator. This would imply investment in and ongoing maintenance of the heat offtake
by the heat network operator but also control of when and how much heat is extracted by the
heat network operator.
The heat network operator would manage this operation in conjunction with a backup/peaking
plant and potentially also a heat accumulator to ensure continuity of supply at all times and
minimise the cost of heat extraction from the plant. It is recognised that other ownership
arrangements may be preferable to one or both parties and these ownership arrangements
should be the subject of further negotiations at the business planning phase.
The facility’s Z factor was modelled based on technical information provided by Cory and
information set out in CHPQA Guidance Notes. The value was estimated to be 5.6.

The facility’s eligibility for revenue support from LEC’s, has been evaluated based on the
calculated QI index and the qualifying biogenic content of the fuel stream, which is taken to be
50%. Under all operating conditions, the ERF’s QI has been calculated to exceed the threshold of
100 and the qualifying power output has been calculated to be 50% of the total power output.
Since RHI is payable on heat delivered at the point of sale, distribution heat losses (i.e. difference
between heat purchased from the plant and heat sold to customers) would be borne by the
beneficiary of the RHI. On this basis Cory would need to charge a higher price for heat delivered
to account for these losses. For the purposes of this study, an annual average distribution heat
loss factor of 10% was assumed for calculating the cost to the RRR facility of lost income from
heat sales due to distribution losses and the consequent cost of heat chargeable to the heat
network operator.
The identified heat price is based on a whole life cost analysis over 25 years and takes into
account the varying periods of support under the relevant support mechanisms. The calculations
are based on 2014/2015 prices.
In this case the calculated cost of heat extraction, and therefore the heat purchase
price for a heat network operator, was found to be just less than 0.3 p/kWh.
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4.2

Crossness Sewage Treatment Works

Ramboll has had contact with Thames Water regarding Crossness Sewage Treatment Works
(STW) in order to ascertain whether there is any potential for heat recovery from the site.
The STW are located adjacent to the RRR facility as shown below.

Figure 22: Location of Crossness (red) and RRR Facility (blue) [Contains OS data © Crown copyright and
database right (2015)]

Due to the nature of the EU Urban Wastewater Directive11 and increasingly challenging legislation,
Thames Water has implemented a series of measures to treat wastewater and improve efficiency.
Currently a sludge powered generator (SPG) takes process waste to create biogas. Additionally,
at the time of writing, a thermal hydrolysis plant was in commissioning to extract further biogas,
which was due for completion in 2016.
The biogas produced on site is used to fuel a CHP engine. There is a maximum CHP capacity of 2
MWe. During the winter months, the biogas must be supplemented with natural gas from the
national grid.
There may be potential to upgrade heat from the clear liquid fraction discharged from the site
using a heat pump, but the potential benefits would be minimal in relation to the amount of heat
already available in the network.
For the purpose of the development of the EMP, it was decided that Crossness would not be
incorporated into the heat network vision. This is due to the fact that there was not a large
enough heat demand or opportunity for heat supply to justify connection to a heat network.
However, it is recommended that the London Borough of Bexley establish contact with Thames
Water regarding potential opportunities for future integration.

11

Council Directive 91/271/EEC concerning urban waste water treatment, European Union, 1991
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4.3

Opportunities for Creation of Energy Supply Assets

Although the Bexley EMP primarily set out to establish the potential for heat offtake from the RRR
facility, there may be potential to establish smaller cluster networks which join to a larger areawide network once the heat sales are sufficient to justify the cost of the connection
infrastructure.
The principal opportunity for this may be to locate an energy centre to the southernmost end of
the route at the Larner Road development, which could supply the local area until sufficient heat
demands become available between Erith and the RRR facility to justify the lengthy pipe route.
It is most likely that this supply asset would take the form of a natural gas CHP engine, which
would generate revenue both from heat and electricity sales.

4.4

Other Low Grade Waste Heat Opportunities

There is a high number of industrial and business sites in Erith and the surrounding area. Ramboll
received a list of all major commercial and industrial sites, then screened for their potential to
supply waste heat to a district heating network.

Figure 23: Screenshot of Major Businesses Map March 2014 (Received from London Borough of Bexley)

Upon initial screening of building function only five of the sites appeared to show any potential for
significant heat demand or supply. The reason for this is that the majority of the sites are for
light industrial uses, which typically feature low heat demands per unit floor area. Upon further
research the most promising opportunity appeared to be the two Asda and Tesco distribution
centres due to the large chillers.
Contact was made with Star Refrigeration who was able to advise on the potential waste heat
available from the chillers. It was believed that there was potential for the upgrade of this heat
using heat pumps ready for supply into a heat network. It was stated that approximately 1.5 MW
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of heat is available at each site, with the temperatures around 8°C higher than the prevailing
ambient temperature. However, the equipment required to harness the available energy would
likely be substantial and expensive. Therefore it was not believed that heat recovery would be
economically viable.
It is recommended that the London Borough of Bexley consider engaging with industrial sites at
the next stage when there is a clearer idea of the potential wider area network and more
information may be provided to the site managers, which is likely to gain a better level of
response.
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5.

HEAT NETWORK OPPORTUNITIES

The heat demand and heat supply appraisals provided sufficient information to identify heat
network opportunities that are likely to be the most viable. From the heat demand analysis it was
clear that the areas closest to the RRR facility – Belvedere employment land and Thamesmead
are likely to be the greatest opportunity for an economically viable heat network. Therefore this
core area is included in all modelled scenarios.
Four core scenarios were identified. These are summarised in the following sections.
2019 is taken to be the “heat on” year for the project due to the fact that it is deemed to be
the minimum time required for detailed feasibility and design of the network to be carried
out following submission of the EMP.

5.1

Scenario 1 – Core Belvedere and Thamesmead

This scenario considers a large proportion of the existing Peabody housing and the Belvedere
Growth Area, SHLAA and employment land sites.

Figure 24: Scenario 1 Network Route [Esri © OpenStreetMap]

The diversified peak load in this case was estimated to be 18 MW which could be entirely supplied
by the RRR facility. However, this would also result in a large pipe diameter from the RRR facility
which may be expensive relative to the heat sales. The approach taken was to assume a heat
offtake of 12 MW from the RRR, with 6 MW peaking plant in the form of gas boilers situated
locally within the Peabody estate. Back-up plant would be situated at the RRR facility.
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Growth Phases 3 and 4 contribute so little to the total peak demand that there is no benefit in
stepping up the heat capacity in 2025 or 2030. 60% of the load is connected in 2019, which is
considered to be a sufficient amount to justify the build-out of the network. Therefore all
infrastructure is assumed to be put in place for year 1 of the project.
The linear heat density12 of the proposed network route is in the region of 2.8 MW/km.
The heat demand growth over time is shown in Figure 25.

Figure 25: Heat Demand Growth on Scenario 1 Network

5.2

Scenario 2 - Extended Belvedere and Thamesmead

In this option, Scenario 1 has been extended to the North West into Greenwich to encompass a
number of existing high-density heat loads.
In a similar way to Scenario 1, the RRR facility has sufficient capacity to supply the entire peak
heat demand to the network. However, an offtake of 18 MW was assumed to balance the cost of
the pipework. A local 6 MW energy centre has been included to house the peaking and backup
boilers.
As in Scenario 2, a large proportion (70%) of load is due to existing buildings and Growth phase
1 and is therefore assumed to be ready for connection in 2019. There is sufficient heat demand in
year 1 to justify the modelling of an immediate full build-out.

12

Excludes service pipes and infrastructure within new development boundaries.
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Figure 26: Scenario 2 Network Route [Esri © OpenStreetMap]

The linear heat density13 of the proposed network route is in the region of 3.1 MW/km.
The heat demand growth over time is shown in Figure 27.

Figure 27: Phased Annual Heat Demand Growth on Scenario 2 Network

13

Excludes service pipes and infrastructure within new development boundaries.
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5.3

Scenario 3 - Belvedere, Thamesmead and Erith

Scenario 3 considers a network route into Erith in addition to the route specified in Scenario 2.
The heat demand density of this route is less than in Scenarios 1 and 2 and therefore the project
may be more difficult to justify economically.

Figure 28: Scenario 3 Network Route [Esri © OpenStreetMap]

Scenario 3 sees an extension of the Scenario 1 down the A2016 road towards Erith Town Centre.
The network is assumed to connect to sites including the new Erith Park development in addition
to two SHLAA and employment land sites.
It should be noted that an extension eastwards into Slade Green may also be an option in the
future phasing. However, the heat mapping exercise showed relatively little heat demand and
predominantly private buildings. Therefore, for the purpose of this study, the extension was not
considered in detail.
61% of the heat demand in this scenario is from existing buildings or Phase 1 SHLAA/Growth
areas and therefore it is expected to be available for connection by 2019. Given this high
proportion, the techno-economic analysis was carried out under the assumption of full network
build-out on day 1 of the project.
The linear heat density14 of the proposed network route is in the region of 2.7 MW/km.
The heat demand growth over time is shown in Figure 29.

14

Excludes service pipes and infrastructure within new development boundaries.
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Figure 29: Phased Heat Demand Growth on Scenario 3 Network

5.4

Scenario 4 - Extension to LROA

Scenario 4 represents a connection across the River Thames to heat loads in the LROA.
Heat loads were taken from an energy masterplan conducted by the London Borough of Havering
in 2013 as outlined in section 3.5.
The peak load of Scenario 3 exceeds the heat supply capacity of the RRR facility and therefore at
peak times there is no heat available to export to other areas. However, the peak heat load only
exceeds 28.6 MW for approximately 1% of the year, as reflected in the load-duration curve
shown in Figure 30.

Figure 30: Scenario 3 Load-Duration Curve (non-diversified)

Of the potential 238 GWh of annual heat that may be supplied by the RRR facility, it is estimated
that approximately 189 GWh per annum will be available for export across the River Thames.
Techno-economic modelling has not been carried out for this scenario due to the fact that there
are considered to be too many uncertainties regarding the commercial arrangement and current
status of the heat loads in the LROA area.
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6.

HEAT NETWORK INFRASTRUCTURE PROPOSALS

This section establishes the network route to supply the identified heat demand opportunities and
outlines the technical requirements of such a network.
This work builds on sections 3 and 4, where the main areas of opportunity for supply and demand
were identified.
6.1

Heat Network Route Assessment and Viability

Following the selection of heat network scenarios to be modelled, the assessment of the network
routes was required.
Ramboll carried out a desktop evaluation of the route to establish major linear infrastructure
barriers in relation to:





land ownership
traffic management issues
new infrastructure plans (e.g. trams, bridges etc.)
opportunities for routing pipework along green corridors.

As a result it is intended that the route should generally follow existing roads and, in the case of
major crossings, utilise existing infrastructure where possible. The maps in the following sections
show the network route in red with perceived constraints highlighted as red circles.
A detailed route assessment has not been carried out for these sections as this is outside the
scope of this study. A Groundwise survey also hasn’t been carried out at this stage and it is noted
that further work will be necessary to plan and begin to de-risk the route at the detailed
feasibility stage.

6.1.1

Scenario 1

Figure 31: Scenario 1 Route Constraints [Contains OS data © Crown copyright and database right
(2015)]

This option requires the installation of pipes across the busy junction between the A2016 and
Yarnton Way, which would require significant traffic management measures to be put in place.
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The route extends along Yarnton way, where there may be some potential to utilise the grass
verges shown in Figure 32. This would reduce costs of trenching and traffic management and
would cause less overall disruption.

Figure 32: Image of Yarnton Way (East End) (Courtesy of Google Streetview ©2015 Google)

The proposed route requires pipes to cross Yarnton Way at three locations The high number of
schools in the vicinity present the possibility of congestion, which would require an effective
traffic management scheme.

6.1.2

Scenario 2

Figure 33: Scenario 2 Route Constraints [Contains OS data © Crown copyright and database right
(2015)]

Extension along the A2041 requires the crossing of the Eastern Way dual carriageway. It is
believed that the simplest option would be to run the DH pipe along the footbridge that currently
crosses Eastern Way (see Figure 34).
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Figure 34: Image of Footbridge through Eastern Way Junction (Courtesy of Google Streetview ©2015
Google)

Considerations would have to be given with regards to whether the structure of the bridge would
be suitable to hold the pipes and it is likely that significant modifications would have to be made.
However, this is likely to be preferable to digging up the main road.
Crossing Carlyle Road and the A2041 would require traffic management measures.

6.1.3

Scenario 3

Figure 35: Scenario 3 Route Constraints [Contains OS data © Crown copyright and database right
(2015)]

Extending a network to the south east from the RRR facility requires a very long stretch of pipe
along the Bronze Age Way (A2016) dual carriageway, which is also urban hard dig. It would be
beneficial if possible to utilise the green areas to the side of the road, in order to reduce
trenching costs and traffic disruption.
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Assuming that the pipe route is predominantly located on the East side of Bronze Age Way,
approximately three road crossings will be required. These will require traffic management
measures.
At the southernmost end of the network route, Bronze Age Way becomes the South Road (A206),
which features a flyover crossing the railway line.

Figure 36: Image of Railway Crossing on South Road (Map data ©2015 Google)

It is proposed that the DH pipe route is attached to the flyover. This will incur additional
construction costs, which should be assessed in more detail at feasibility stage.

6.2

Pipe Sizing

Section 6 outlines three detailed modelling scenarios which each feature a different pipe
schedule. The methodology for calculation of these pipe schedules is presented here.
Ramboll used in-house hydraulic design software System Rørnet (SR) to conduct a high-level
design of the DH network. The network route is broken down into a set of branches and nodes to
represent pipes and point heat loads respectively. Peak energy demands are assigned to the
relevant nodes in kW and the branches are designed accordingly ensuring appropriate pressures
and water velocities.
It is assumed for the purpose of this study that all pipes will be installed as pre insulated rigid
steel. At detailed feasibility stage it may be desirable to explore other options for the smaller
pipes such as plastic and flexible steel which can significantly reduce costs.

6.2.1

Network Temperatures

The network was designed around primary flow and return temperatures of 1100C/500C for new
developments and 1100C/750C for existing buildings. The upper limit of 1100C reflects designs
typically being employed for energy from waste based projects and was specified for this reason.

6.2.2

Heat Losses

Heat losses were included in the pipe sizing and techno-economic calculations. Heat losses per m
were calculated using Logstor software, assuming Series 2 insulation.
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Scenario
1
2
3

Heat loss as a proportion
of total network load
6%
6%
7%

Table 2: Network Heat Losses

It is important to note that these calculations do not include the heat losses in the service pipes
and pipe routes within developments. Taking these factors into account may bring the heat loss
up to a figure around 10%.
The proportional heat loss is higher at the early stages of the project when the network is not yet
supplying its full heat supply capacity as the pipes are oversized. Once all heat loads are
connected the proportional heat loss reduces.

6.2.3

Diversification of Peak Demand

Diversification is an important factor in the pipe sizing calculations. Diversification is the concept
that the peak heat demand on the network will never be the sum of the individual peak demands
due to the fact that each peak load will not occur simultaneously. This must be reflected in the
technical analysis to prevent over-sizing of the pipes and heat supply assets.
The actual peak heat demand on the network was calculated using a formula which factors the
combined peak based on the number of connected buildings. This is in accordance with Danish
standard DS43915.
DHW diversity factor =

1.19𝑛+18.8√𝑛
37.598𝑛

Heating diversity factor = 0.62 +

0.39
𝑛

Figure 37: Coincidence Factor Variation with Number of Dwellings

15

Norm for Vandinstallationer, Code of Practice for domestic water supply installations, Dansk Standard, August 2009
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6.2.4

Pipe Schedule

Taking into account the aforementioned route, temperatures and peak load, suitable pipe
diameters were calculated for a range of scenarios. Further detail on these scenarios is presented
in section 7.
Nominal
Diameter (mm)
300
250
200
150
125
100
80
65
50
40
32

Scenario 1

Scenario 2

Scenario 3

0
28
2749
449
110
738
519
421
583
102
630

95
1034
1646
1541
387
924
833
480
643
201
48

728
1388
4464
2518
1381
1498
1299
689
788
209
132

Table 3: Pipe Schedule16

Series 2 pipework was assumed for the techno-economic analysis. This was due to the fact that
although it is more expensive than Series 1, the reduction in heat loss results in a net benefit to
the project over its lifetime.

6.2.5

Scenario 4 Connection across the River

Should the future crossing of the River Thames come forward as a bridge then there are several
additional considerations which must be made when designing DH pipes that run across bridges.
The pipe material should be steel with insulation and coats. It is essential that the coats are
waterproof.
Pipe holders to fix the pipe to the structure must be included in the design and access must be
available at each of these points for service and maintenance.
It is recommended that the DH pipe requirements are built into the design of the crossing at the
earliest possible stage.

6.3

Heat Network Control Concept

The basis of the operating concept of the heat network is likely to be a variable flow, variable
temperature design.
The working pressure within the network will be controlled to ensure that specified pressure and
flow conditions are met at all locations in the network at all times. This will be achieved by
controlling the main distribution pumps to maintain a minimum pressure difference between the
supply and return connections at each customer connection. This will guarantee the required flow
of heat to each customer and ensure that their demand for heat is satisfied at all times. Heat flow
into customer substations will be controlled by 2-port control motorised valves so that customers
can take all the heat they need at any moment in time.
A typical pressure distance diagram for such an arrangement is shown in Figure 38.

16

Schedule does not include service pipes or pipes within SHLAA/Growth/Employment Land site boundaries.
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Figure 38: Typical Pressure Distance Diagram for Variable Volume Network

The flow temperature into the heat network will also be controlled. This will be adjusted on the
basis of ambient temperature with the intention of minimising heat losses and pumping losses
across most of the year whilst maximising delivery capacity in the peak winter condition at lowest
overall investment cost.
Where there may be more than one supply asset feeding into the network, the supply
temperature from heat production units will be controlled independently of the heat network so
that each system can be operated optimally.

6.4

Distribution Pumping Stations / Peaking Plants

Depending on the scenario, a number of peaking and back up plants are proposed as part of the
heat network vision.
As previously stated, the network sizing strategy is based on the assumption that peaking plant
will be located in the vicinity of the loads, rather than a peak heat offtake from the RRR facility.
Therefore the following peaking plants are assumed:



8 MW gas boilers in a central location within the Peabody ownership area
10 MW gas boilers located at an energy centre at the Larner Road development.

In addition to the gas fired boilers the back-up / peaking plant energy centres would feature
distribution pumps serving the heat, network, pressurisation equipment, water treatment plant, a
supervisory control and data acquisition (SCADA) system and associated M&E systems.

6.5

Heat Offtake Arrangement from RRR Facility

Heat will be extracted from the turbine in the form of steam which will be used to transfer heat to
the district heating network via a heat exchanger. The process of heat extraction will be actively
controlled using a motorised control valve. This will allow control of the steam condition
irrespective of changes in the conditions of the incoming steam to the turbine. When the
motorised valve is fully opened, all the steam will be guided to the exhaust of the turbine (i.e.
generating maximum electrical energy) and when the motorised valve is partially closed, the
pressure in the bleed pipe will increase and steam will be supplied to the heat network. By fully
closing the motorised valve, all the steam will be guided to the heat network.
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An indicative diagram is shown below. A specific diagram for the RRR facility was available, but
has not been included in the report to maintain confidentiality.

Figure 39: Indicative Arrangement for Extraction from a Steam Turbine

Heat extraction from the low pressure turbine would involve delivering steam to the heat network
via one or more steam to water heat exchangers. Extracted steam will condense in the heat
exchanger(s) and the condensate will be returned to the main boiler circuit via condensate return
pump(s).
It should be possible to vary the delivery temperature into the network between a nominal
maximum value17 of around 110 OC in the peak condition and a minimum 18 value of around 85 OC
through effective heat exchanger selection and control system design,. The upper value will
enable the network to be sized for a lower design temperature difference (delta T) and the
variable delivery temperature arrangement will allow network heat losses to be minimised across
the year. The choice of heat exchanger and design of the heat offtake arrangement will be the
subject of further analysis to be carried out at the design stage.
On the water side, a set of circulating/shunt pumps will deliver returning low temperature hot
water (LTHW) from the heat network to the water side of the heat exchanger(s). Subject to
finalisation of the offtake design these are likely to draw from a header connecting the heat
exchangers to the peaking/back up boilers. The location of the peaking/back up boilers and the
routing of the pipework from here to the heat exchangers is yet to be determined.

6.6

Thermal Storage

Accumulator thermal storage can provide operational flexibility to the RRR facility by allowing the
plant to switch between maximum electricity production and maximum heat offtake (and
anywhere in between) according to the market value of electricity generated at any given time.
Capturing the benefit of accumulator storage will require a variable tariff power purchase
agreement so that the generator can avoid heat production during times of high electricity prices
and switch to heat production during times of low electricity prices.
In Denmark this is commonly implemented. However, in the UK the approach is uncommon and
appropriate Power Purchase Agreement (PPA) terms aren’t necessarily in place.

17

Depending on the peak connected load, delivery at this temperature may not be required since the peaking boilers may in reality

provide the boost in temperature at the design condition.
18

This will be a function of the temperature systems within the buildings connecting to the network
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Figure 40: Example of Large Scale Thermal Stores (courtesy of Ramboll)

The strategy for designing such storage depends on a number of factors that can’t be addressed
in detail within the current level of analysis being undertaken. However, a high level calculation
was performed to establish the likely thermal storage requirement at the RRR facility.
Assuming that the peak electricity occurs over a 3 hour period, during this time the RRR facility
must prioritise electricity production, thus leaving the heat network with a reduced heat supply
despite the fact that the peak heat demand is also likely to occur at this time.
Assuming 3 hours of peak 28.6 MW heat supply, the thermal storage would be required to
contain up to 86 MWh of heat. This corresponds to approximately 2,000 m3 of water.
The final design of thermal storage will depend on the trade-off between capital and operational
costs. Further work will therefore be required at the design phase to optimize sizing.

6.7

Consumer Connections

The point of connection between the DH network and the individual developments will generally
be as follows:



within newly constructed energy centres for new residential, mixed use or commercial
developments
within basement level, ground floor level or roof level plant rooms for existing buildings
and new single building developments.

Connections to existing buildings will typically be connected at the point where the existing
heating assets reside.
In each case, heat sold will be metered at the point of connection through newly installed heat
meters.
Connection between local heat networks serving multiple customers and the network can be
either direct or indirect (with the use of heat interface units, HIUs). Direct connections offer some
advantages in terms of avoiding temperature reductions across heat exchanger stations with
consequent reductions in achievable temperatures differences across the network. However, this
requires compatible design pressures, which will potentially increase costs. It also introduces risk
in relation to water quality and complicates commercial demarcation of ownership.
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7.

TECHNO-ECONOMIC ANALYSIS

This section presents the results of techno-economic modelling for the identified DH opportunities
outlined in section 5.
7.1

Methodology

The techno-economic analysis was conducted using in-house Energy Performance and Economic
Modelling (EPEM) software. EPEM takes into account the demand and cost phasing over time to
show the performance of the project over its specified lifetime.
The first stage in the analysis was to establish the ‘business as usual’ (BaU) or ‘do nothing’
scenario, which enabled the calculation of relative carbon and cost savings of the DH network
against the scenario where the DH scheme is not progressed.
Following this, the energy demand, heat supply and infrastructure information for a series of
scenarios was inputted into the model to generate results which indicate the feasibility of the
scheme as according to the following key performance indicators:




Internal rate of return (IRR)
Net present value (NPV) at 6% discount factor
CO2 savings against BaU.

The models have been assessed over a 25-year and 40-year project lifetime assuming
construction and connection dates as presented in section 3. The first operational year of the
project is taken to be 2019 in all cases.
The full investment and carbon appraisal modelling assumptions are included as Appendix B.
5.1.1

Business as Usual (BaU)

A BaU case is inputted into the model for each customer type in order to calculate the relative
CO2 savings of the DH scenario. Table 4 shows the assumptions made for each of the four main
customer types.
Customer Type

BaU Case

Existing residential buildings

Individual dwelling level gas boilers.

Existing non-residential buildings

Individual gas boilers.

New residential developments

CHP DH network or heat pumps in order to meet the targets
set out in The London Plan. The model assumes a base case
of CHP.

New non-residential developments

Also required to explore DH or technology such as heat
pumps as the primary heat source. The model assumes a
base case of CHP.

Table 4: BaU Cases for Different Building Types
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5.1.2

Heat Sales

The price of heat supplied from the RRR facility was calculated based on the assumption that
Cory should not lose out on revenue due to the heat offtake. This was outlined in detail in section
4.1.2. It was assumed that the cost of the heat offtake and heat exchangers would be taken on
by Cory, but that they would benefit from the RHI.
It is likely that the arrangement for heat network operation will be such that the heat network
operator will buy the heat from Cory, then retail to the customers based on metered heat
consumption.
Heat sale prices for existing networks in the UK vary greatly and are heavily dependent on the
heat supply technology, the energy supplier and social factors such as fuel poverty. A recent
report released by Which?19 outlines that prices can be seen to range from 5.51 - 14.94 p/kWh for
typical two-bedroom flats. Given this existing range, it was deemed appropriate to model the
EMP heat network scenarios at three different heat prices.
The modelled minimum heat price was selected as 5.5 p/kWh to reflect the Which? report. The
maximum heat price was based on a calculation using current residential gas prices. Unit gas
prices and standing charges were obtained for six different energy companies for the study area,
and from these an average heat price was deduced of around 9 p/kWh. This value was selected
as the modelled maximum heat sale price. Results were also calculated at 7.5 p/kWh to obtain a
mid-range.
It is important to note that the above heat sale price is has only been applied to the Peabody
housing sites, new housing developments and new non-residential developments. Heat sale
prices for existing non-residential properties were calculated based on an estimation of current
gas prices. DECC quarterly data20 was used and an incentive price reduction of 5% was included
to encourage connection.

7.2

Scenarios Modelled

Results were calculated for three core network options:
1. Core Belvedere and Thamesmead
2. Extended Belvedere and Thamesmead
3. Erith, Belvedere and Thamesmead
Scenario 3 was divided into two sub-scenarios, 3a and 3b:


In the case of 3a, the network was assumed to be fully built-out on day 1 of the project with
all loads connecting to the main pipe route as they come online in the years following.



3b considers a local CHP energy centre at the Larner Road development, which supplies the
Erith area until 2030 when all loads are operational and at which point the network is
connected to the RRR facility.

19

Turning up the heat: Getting a fair deal for District Heating users, Which?, March 2015

20

REFERENCE
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The techno-economic models at this masterplanning stage represent simplified cases. It
should be noted that at the time of writing there was a high degree of uncertainty
regarding the future of the Peabody, SHLAA and Employment Land sites.
The fundamental purpose of the modelling is to establish whether there might be an
economic basis to support the identified heat network opportunities, which can then be
developed further at the next stage when more detailed information may be available.

7.3

Project Costs

A full list of the assumed project costings is presented in Appendix B.
summarised as follows:

Key assumptions are



The developers of employment land and SHLAA sites would pay for the district heating
infrastructure and HIUs within their own site boundaries. This assumption has been made on
the basis that the developers would be required to implement district heating under The
London Plan.



Peabody has expressed that their housing stock will either be renovated or redeveloped in
the upcoming years; therefore it is assumed that they will take on the cost of the local DH
infrastructure and HIUs as part of this development.



Pipe and trenching costs were obtained from district heating supplier, Logstor. The figures
assume works in urban hard dig conditions with Series 2 pipework.



Peaking plant, energy centre and thermal store costs were taken from a database of supplier
data, collected by Ramboll over a range of previous projects. O&M costs for these features
were included as a proportion of the plant CAPEX.

The initial project capital costs are summarised in the table below. It is important to note that
Scenario 3b examines the economics of the network route to Erith only, whereas Scenario 3a
includes both branches to Belvedere and Erith.
Item
Energy Centres and
Plant
Heat Exchanger
Connections
Network Costs
Contractor and Design
Total

Scenario 1

Scenario 2

Scenario 3a

Scenario 3b

£3.3 M

£3.3 M

£6 M

£2.9 M

£0.7 M

£0.9 M

£1.4 M

£0.4 M

£6.1 M
£1.5 M
£11.6

£8 M
£1.7 M
£13.9 M

£16.1 M
£3.5 M
£27 M

£6.1 M
£1.5 M
£10.9 M

Although Scenario 4 is not included in the economic assessment the cost implications should be
considered. The heat pipe should be taken into account in the design stage of crossing which will
reduce the requirement for costly modifications at a later stage. Provided that the DH pipe is built
into the design, the additional cost to the heat network operator would relate only to the
connection at each end of the crossing and the cost of installing the pipe.
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7.4

Economic Results and Carbon Reduction Potential for modelled Scenarios

The results of the techno-economic analyses for each scenario are presented in the sub-sections
below. The effects of fluctuations to key variables on project economics for each scenario are
shown in section 7.5.
It is deemed unlikely that the London Borough of Bexley or Cory would wish to act as heat
network operators throughout the lifetime of the project due to a lack of in-house expertise.
Therefore it was assumed that involvement from a private sector Energy Services Company
(ESCo) would be required. Results are presented relative to the levels of return that would be
required for the project to attract interest from private investors.

In order for a private sector ESCo to be willing to take on the operation of a heat network,
the required rate of return is widely taken to be 10%. However, from Ramboll’s experience,
15% is a more realistic figure.
Public sector involvement may be viable at lower rates of return, such as 6%, due to the
lower cost of borrowing available.

7.4.1

Scenario 1: Core Belvedere and Thamesmead

Scenario 1 considers a DH network extending to the core Belvedere and Thamesmead
developments where the largest proportion of heat demand is due to existing Peabody residential
customers.
In the best possible case, i.e. full build out of growth sites and employment land to benchmarked
heat demand values with full developer capital contribution, the results are as follows:

IRR over 25 years
NPV at 3.5% discount rate
NPV at 6% discount rate
NPV at 10% discount rate

Heat Sale
5.5 p/kWh
9.00%
£8,424,717
£3,808,806
-£796,893

Heat Sale
7.5 p/kWh
13.10%
£15,762,907
£9,446,706
£3,141,978

Heat Sale
9 p/kWh
16.00%
£21,266,550
£13,675,131
£6,096,131

IRR over 40 years
NPV at 3.5% discount rate
NPV at 6% discount rate
NPV at 10% discount rate

10.10%
£14,584,017
£6,670,977
£91,905

13.80%
£24,180,400
£13,357,424
£4,356,056

16.40%
£18,372,260
£7,554,170
£31,377,688

Result

Table 5: Economic Results for Scenario 1

The IRRs in this case appear to be sufficient for interest from a potential ESCo, provided a
sufficient heat sale price can be achieved.
The CO2 savings against the BaU case were calculated to be:



106,000 tonnes over a 25 year project lifetime
4,300 tonnes per annum at full build-out.
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7.4.2

Scenario 2: Extension to North West Thamesmead

This scenario explores an extension of Scenario 1 further into the Thamesmead estate.
In the best possible case, i.e. full build out of growth sites and employment land to benchmarked
heat demand values with full developer capital contribution, the results are as follows:

IRR over 25 years
NPV at 3.5% discount rate
NPV at 6% discount rate
NPV at 10% discount rate

Heat Sale
5.5 p/kWh
9.70%
£11,450,529
£5,618,647
-£203,369

Heat Sale
7.5 p/kWh
14.10%
£20,962,259
£12,942,383
£4,932,558

Heat Sale
9 p/kWh
17.20%
£28,096,056
£18,435,184
£8,784,503

IRR over 40 years
NPV at 3.5% discount rate
NPV at 6% discount rate
NPV at 10% discount rate

10.70%
£19,222,212
£9,230,553
£918,436

14.70%
£31,634,847
£17,901,266
£6,472,223

17.60%
£40,944,322
£24,404,301
£10,637,564

Result

Table 6: Economic Results for Scenario 3

Scenario 2 shows an improvement on Scenario 1 as a result of the increased linear heat demand
density. Even at the lowest heat sale price the IRR is around 10%. Provided that the heat sale
prices is sufficient, the scheme is likely to be attractive to an ESCo.
The CO2 savings against the BaU case were calculated to be:



7.4.3

139,000 tonnes over a 25 year project lifetime
5,600 tonnes per annum at full build-out.

Scenario 3a: Extension to Erith – Immediate Build-Out

Scenario 3 includes the network route from Scenario, but also a route south into Erith.
In the best possible case, i.e. full build out of growth sites and employment land to benchmarked
heat demand values with full developer capital contribution, the results are as follows:

IRR over 25 years
NPV at 3.5% discount rate
NPV at 6% discount rate
NPV at 10% discount rate

Heat Sale
5.5 p/kWh
7.30%
£13,417,284
£4,013,040
-£5,328,629

Heat Sale
7.5 p/kWh
10.90%
£27,961,441
£15,125,004
£2,370,835

Heat Sale
9 p/kWh
13.40%
£38,869,559
£23,458,977
£8,145,434

IRR over 40 years
NPV at 3.5% discount rate
NPV at 6% discount rate
NPV at 10% discount rate

8.60%
£25,570,716
£9,708,993
-£3,540,415

11.80%
£44,515,259
£22,883,287
£4,806,507

14.10%
£58,723,666
£32,764,007
£11,066,698

Result

Table 7: Economic Results for Scenario 3a

Due to the lower linear heat density and the costs associated with an additional peaking plant
energy centre, the project economics are less attractive than in the previous two scenarios.
However, at the mid to high heat prices the IRR may still be attractive to private sector ESCos.
The CO2 savings against the BaU case were calculated to be:



193,000 tonnes over a 25 year project lifetime
7,800 tonnes per annum at full build-out.
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7.4.4

Scenario 3b – 2030 Build-Out

Scenario 3a considers a fully built-out heat network on day 1 of the project. Scenario 3b explores
the case whereby a CHP is installed at the Larner Road development, which supplies a local
network until all heat demands are realised in 2030.
In this scenario the electricity sale price from the CHP presents an additional variable. There is
not likely to be any significant opportunity for the private wire of electricity in the area and
therefore the most likely option will be to supply electricity to the grid, possibly with the support
of a “Licence Lite” arrangement. Due to the uncertainties with regards to electricity sale
arrangements at the masterplanning stage, results were calculated at three electricity sale
prices:

4.5 p/kWh - grid wholesale

6 p/kWh - Licence Lite

8 p/kWh - private wire.
Table 8 and Table 9 show the results of the economic calculations for 25 and 40 year project
lifetimes respectively.
Heat Sale Price
(p/kWh)

Electricity Sale
Price (p/kWh)

IRR

5.5
7.5
9

4.5
4.5
4.5

2.1%
5.6%
7.9%

-£
£
£

1,147,027 -£
3,094,004 -£
6,274,777 £

3,189,553 -£
76,300 -£
2,258,640 -£

4,945,135
2,913,778
1,390,260

5.5
7.5
9

6
6
6

2.9%
6.5%
8.8%

-£
£
£

167,263 -£
4,073,767 £
7,254,540 £

2,339,175 -£
774,078 -£
3,109,018 -£

4,252,407
2,221,050
697,532

5.5
7.5
9

8
8
8

4.2%
7.8%
10.1%

£
£
£

1,139,088 -£
5,380,118 £
8,560,891 £

1,205,339 -£
1,907,914 -£
4,242,854 £

3,328,770
1,297,413
226,105

NPV 3.5%

NPV 6%

NPV 10%

Table 8: Economic Results for Scenario 3b over 25 Years

Heat Sale Price
(p/kWh)
5.5
7.5
9

Electricity Sale
Price (p/kWh)
4.5
4.5
4.5

5.2%
7.9%
9.7%

£ 3,258,519 -£
£ 9,456,997 £
£ 13,942,767 £

1,128,696 -£
2,876,193 -£
5,817,083 -£

4,299,585
1,998,568
287,072

5.5
7.5
9

6
6
6

5.8%
8.5%
10.4%

£ 4,476,164 -£
£ 10,457,190 £
£ 14,942,960 £

185,129 -£
3,736,057 -£
6,676,946 £

3,584,891
1,302,897
408,599

5.5
7.5
9

8
8
8

6.7%
9.5%
11.5%

£ 5,809,754
£ 11,790,781
£ 16,276,550

961,355 -£
4,882,541 -£
7,823,431 £

2,657,330
375,336
1,336,160

IRR

NPV 3.5%

NPV 6%

£
£
£

NPV 10%

Table 9: Economic Results for Scenario 3b over 40 Years

With a combination of the higher heat and electricity sale prices, the IRRs just exceed 10%, but
are therefore at the lower end of the range that may be acceptable for private investment. The
rates of return at the mid heat and electricity sale prices are suitable for public sector borrowing
and therefore there may be potential for a scheme more heavily supported by the Local
Authority.
The IRRs over 25 years were compared to those calculated for Scenario 3a in order to establish
which option appears to be economically preferable.
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Figure 41: Comparison between Scenarios 3a and 3b

Scenario 3a presents higher rates of return than Scenario 3b and therefore appears to be
preferable. However, in the short term, a localised energy centre and cluster network in Erith
may prove to be more straightforward to implement and therefore be a more attractive project.
Further discussion is presented in section 9 of the EMP.
The CO2 savings against the BaU case were calculated to be:




7.5

36,000 tonnes over a 25 year project lifetime
196 tonnes per annum at full build-out with CHP heat supply (pre-2030)
2,400 tonnes per annum at full build-out with RRR heat supply (post-2030).

Sensitivity Analysis

A sensitivity analysis was carried out in order to observe the effects of changes to the key
variables in the analysis. As the assumptions made at the masterplanning stage are at a high
level, it is important to note to what level the variables can affect the overall viability of the
identified heat network opportunities.
Three key variable factors included in this analysis were:




developer contribution
heat demand
heat purchase price from the RRR facility.

The results for each Scenario are shown in the subsequent sections.

7.5.1

Developer Contribution

It was emphasised above that it was assumed that the developers of new sites and Peabody
would take on the cost of the heat network and consumer connections within their site
boundaries. This reduces the overall project CAPEX by a great deal and is likely to be a significant
factor in why the IRRs for the Scenarios are at an attractive level.
In order to gain an idea of how the project economics would look with a reduced developer
contribution, the total capex for each scenario was increased by increments of 10% from 0% to
50%.
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Figure 42: Sensitivity of IRR to Project CAPEX

The total project capital expenditure clearly has a significant effect on IRR. An increase of 30%
can bring even the most promising scenario to the borderline of viability for private ESCOs.
Due to the considerable reduction in IRR with CAPEX increase, the developer contributions were
explored in further detail. The estimated pipe lengths per SHLAA/growth area site were
calculated using an algorithm based on the number of dwellings and site size, then the pipe
diameters were averaged for the expected pipe length requirements. DN20 service pipes were
also included based on the dwelling numbers and densities.
The total cost of this infrastructure was calculated to be:



£7.7 million in Scenarios 1 and 2
£13.3 million in Scenario 3

The effect of increasing the project CAPEX by these amounts is shown for each scenario in the
figures below.

Figure 43: Effect of Reduced Developer Contribution to Project IRR – Scenario 1
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Figure 44: Effect of Reduced Developer Contribution to Project IRR - Scenario 2

Figure 45: Effect of Reduced Developer Contribution to Project IRR - Scenario 3a

It is clear that if the heat network operator is required to pay for the infrastructure
within the new development site boundaries then the project economics are no longer
attractive to ESCos.

Page 58

7.5.2

Heat Demand

In discussions with the London Borough of Bexley it became apparent that at the time of writing
there were still many uncertainties regarding the future development of the allocated growth
areas and employment land sites. Therefore there is a margin for error in the calculated technoeconomic results. The figure below presents the effect of a percentage reduction in heat demand
of the growth and employment land sites on the overall project economics.

Figure 46: Sensitivity of IRR to SHLAA/Growth and Employment Land Heat Loads

In discussions with the London Borough of Bexley, it was suggested that in the best case
scenario, up to 20,000 new jobs could be created in the North Bexley area. The additional heat
load on the network of this magnitude could be expected to improve the project IRR over 25
years by approximately 4%.
Given the high proportion of existing residential blocks included in the analysis, the
project economics do not appear to be heavily affected by a reduction in the heat loads
of the proposed housing growth and employment land sites.
Scenario 3a is more greatly affected by the demand reduction due to the higher proportion of
growth area heat demand in the Erith area.
Due to the fact that existing residential heat demands were calculated using benchmarking, there
is a possibility of a margin of error and therefore a similar analysis was carried out for these
buildings. The results are shown in Figure 47.
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Figure 47: Sensitivity of IRR to Existing Residential Heat Demand

In this case the project economics are more significantly affected. Scenario 2 shows an
approximate 1% reduction in IRR with each 10% reduction in heat demand. At the next stage of
the project, it will be important for the London Borough of Bexley to engage further with Peabody
and obtain billing data for at least a sample of the dwellings and also a clearer idea of how they
might change in future, for example following renovations to the properties.
It is clear that if the Peabody heat loads are not connected, the project will not be
economically feasible.

7.5.3

Heat Purchase Price

The heat purchase price from Cory was calculated to be 0.3 p/kWh. Results for the mid-range
heat price were also calculated at higher heat purchase prices to observe the effect on the IRR.

Figure 48: Sensitivity of IRR to Heat Purchase Price from RRR Facility

Even a large increase in the cost of heat to 1 p/kWh only reduces the IRR by around
1% suggesting that fluctuations in this variable will not be heavily detrimental to the
project economics.
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7.6

Summary of Results

The IRRs and CO2 savings of each scenario are presented in Table 10.
Scenario

IRR over 25 Years

IRR over 40 Years

1
2
3a
3b

13.1%
14.7%
10.9%
6.5%

16.0%
17.6%
11.8
8.5%

CO2 Savings over 25
Years (tonnes)
106,000
139,000
193,000
36,000

Table 10: Summary of IRRs and CO2

Scenario 2 appears to be the most economically preferable option; generating the highest rates
of return.
The initial investment cost of each scenario must also be taken into account, as large amounts of
capital can be difficult to raise, even with high predicted rates of return. The IRRs are shown
plotted against project CAPEX in Figure 49.

Figure 49: IRR against CAPEX

From the results obtained, the following conclusions were drawn:


A heat network encompassing the Peabody Thamesmead housing and nearby developments
(Scenarios 1 and 2) presents a good opportunity for utilising heat from the RRR facility, as
the scenarios demonstrate the potential to generate IRRs that would be attractive to private
sector ESCos.



The scenario 3a heat network route into Erith also presents a good opportunity for utilising
heat from the RRR facility, although at a lower heat sale price, it is at the borderline of being
attractive to a private sector ESCo.



Scenario 3b does not present high enough IRRs to attract private investment from an ESCo.
However, the IRRs reach 7% at the mid-range heat and electricity sale prices so there may
be opportunity for a network with a larger proportion of public sector funding and
involvement.



If the assumption that developers will contribute fully to the capital cost of the heat network
within their site boundaries proves not to be entirely valid, then the IRRs may be significantly
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reduced. A 10% increase in CAPEX reduced the project IRR by up to 1.5% in some cases. It
is clear that the capital contributions of Peabody and the developers will be fundamental to
whether the project will be attractive enough to be privately led.


Although there is great uncertainty regarding the employment land and several of the
housing growth sites, the project economics are not heavily affected by a variation in their
heat load. However, existing residential heat load on the other hand is very significant and
should be a priority for the next project stage.



The heat purchase price was seen to have a smaller impact on the project economics then
the CAPEX and heat load. An increase from 0.3 p/kWh to 1 p/kWh resulted in an approximate
2% IRR decrease, which was relatively little given the proportional increase in price.
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8.

PROJECT OUTLINE RISK ASSESSMENT

This section presents an outline risk assessment for the project. A number of key risks were
identified relating to several stages of project implementation.

Heat Offtake Risk
The success of the DH network relies heavily on the connection of a great deal of housing owned
by Peabody.
Should Peabody choose not to take heat from the project company then the economic case for a
heat network will not be viable. Peabody housing presents the key anchor load, without which the
scheme cannot go ahead.
The London Borough of Bexley will need to engage with Peabody from the earliest outset of the
project to ensure their development plans are in accordance with the heat network vision.
The economic success of the DH network is also dependent on developments occurring as
anticipated. If key developments such as the growth sites are delayed and the heat connection
date is pushed back then the rates of return will be reduced or the project may not develop as
anticipated in the masterplan.
It is most likely that the DH opportunity identified in this report will require leadership by the
London Borough of Bexley during the development phase in order to bring together the key
stakeholders due to the long and uncertain timescales for delivery.
This implies the need for high level individual and organisational commitment by the Local
Authority. In the absence of this, there is a risk that the project will fail to gain momentum.
Key customers such as Peabody may also be weary of engaging in the project without the
involvement of the Local Authority and therefore its support and commitment will also be
important in this respect.

Delivery Vehicle
The analysis suggested that a scheme is likely to be attractive to the private sector on the
assumption that new developments fund their own heat network infrastructure under the terms
of the London Plan.
If the project developed into a wholly private sector based scheme, the Local Authority would not
have any control over how scheme developed and there is a risk that the private sector may not
grow the scheme to its full potential. If the project remains wholly Local Authority led, they
remain in full control, but also take on full developmental and operational risk.
Therefore the London Borough of Bexley may wish to consider entering into a partnering
arrangement in which it holds a stake in the project and takes on risk sharing approach with the
private sector. This may deliver best outcome for the Local Authority in relation to its strategic
objectives for growing heat networks.
The London Borough of Bexley needs to consider appetite to become a co-investor/partner in a
delivery vehicle for the project.
Whichever delivery route is taken forward the Local Authority will need to procure scheme
through the private sector since it won’t have the necessary expertise to develop or operate the
scheme alone. The Local Authority will need technical, commercial and legal support through this
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process so that it can secure the best partnering arrangement in its interests and those of the
local community.

Third Party Supply Risk
The study assumed a continuous supply of heat from the RRR facility for the foreseeable future,
but the longevity of the supply presents an additional risk. At the outset of the project the terms
of agreement between Cory and the project company should clearly set out the timescales for
supply, giving the project company sufficient time to secure alternative future arrangements if
and when necessary.
External factors may also influence Cory’s ability or willingness to supply heat to the scheme
and/or the price it would need to charge for the heat. The project company would need to have a
back to back supply agreement with Cory to prevent exposure to fuel price risk in the event that
they are unable or unwilling to supply into network. If for some reason the project had to revert
to operation on back up boilers for extended periods, the scheme is likely to become uneconomic
to operate and will fail to payback as planned.
Customers’ heat supply agreements will typically be index linked to basket of gas prices.

Technical Safeguarding
Safeguarding for future expansion to a wider area risks a scenario that the developments never
connect. Consideration needs to be given to a safeguarding strategy that is supported by the
freeing up of capacity in the network through a programme of operating temperature reductions
in existing buildings. This will help to minimise capital outlay in the early years which may never
pay back.

Consumer Perception and Commercial Arrangements
In the absence of a regulated market for heat supply, the commercial structures of the DH
network need to address issues of supply resilience, customer protection, perception about heat
networks and monopoly of supply. Without this, customers may be unwilling to sign up to the
long term contracts needed to provide guaranteed heat sales against which the project will be
able to borrow. Key to this will be marketing the benefits of DH to customers, clear structuring of
contracts with provisions to protect customers from being locked in to long term pricing
mechanisms/tariff structures and the representation of customers through an independent body
acting in a quasi-regulatory role.
Clear technical standards should also be developed together with clear terms and conditions
outlining how the tariffs will be set and escalated over time. The Local Authority may have a
facilitating role to play in all of these areas and should work with GLA to disseminate information
on heat contracts and tariff structures to make prospective customers more willing to engage.
In the absence of a regulated heat market the developments that come forward in the near term
are likely to have their own heat sales agreements with customers. The adoption of different
standards may be detrimental to the aim of connecting the developments into the proposed DH
network in the future. This risk could potentially be mitigated by adopting standard forms of heat
sales agreements for residential and non-residential customers. This will need to be coordinated
through the Local Authority and/or the GLA.
Commercial and financial risks around managing bad debts in the residential sector need to be
managed through appropriate structuring of heat sales agreements. The project vehicle needs to
consider its relationship with the identified customer base and measures that can be
implemented to mitigate bad debt risks.
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Technical Suitability of Existing Buildings
Existing buildings may require retrofitting work to internal heating systems to ensure
compatibility with the proposed heat network system. Therefore it is crucial that Peabody and the
project company work closely to establish the requirements to ensure efficiency of the network.
New developments need to be designed to be DH ready with low temp heating systems installed.
The London Borough of Bexley could consider commissioning a connection standards document
to outline the requirements and highlight the benefits to customers and to the network operator.
In the absence of an adopted set of standards, there is a risk that the various developments are
not designed in mind of future interconnection. This risks a sub optimal network solution, which
will have on-going implications in terms of running costs and operating efficiencies. The London
Borough of Bexley has a role to play in ensuring that design standards are developed, adopted
and implemented.

Development Risk
Financing of the infrastructure will be a challenge. There will be high construction costs combined
with long and uncertain timescales for connection.
There is a risk that development and construction costs are higher than expected following
design Additionally there is the risk that there will be a lack of market appetite to develop the
scheme.
Programme delay due to new developments not coming forward as predicted presents a further
development risk, in addition to difficulties encountered by the London Borough of Bexley in
planning.
The appetite of the RRR facility for involvement needs to be fully established at the earliest
possible stage to reduce risk. There is a need to reach a commercial arrangement.
The private sector is unlikely to invest in a wider strategic opportunity without any certainty of
future heat sales. This is an area that is likely to require financial support or underwriting from
the public sector to give certainty to the investors and to avoid a private developer choosing to
size the early network for the initial demands only, which would miss a future opportunity to
expand the network as described in this report.

Operational Risk
The operating cost may be higher than expected due to the following issues occurring:








high heat losses
high return temps
high heat purchase / generation costs
high maintenance costs
lower than expected operating margins
lower volume of heat sales
poor take up.

Consideration could also be given to adopting a tariff structure that incentivises retrofitting
measures that address heating system return temperatures.
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Policy risk
Assumptions made in the analysis were based on policy at the time of writing. The Government’s
policies and incentives are subject to change and this presents an ongoing risk to the project.
A specific example of this is the recent announcement by the Government that the
implementation of the Zero Carbon Homes Allowable Solutions scheme will no longer be going
ahead21. As a result of this, developers have lower carbon targets and therefore a greater number
of options regarding energy supply. This weakens the case for connection to a heat network as it
will be more difficult to justify the high infrastructure costs.
A further example is the uncertainty around RHI. There is a risk that the tariff may reduce over
time thus providing Cory with lower revenue and resulting in a higher heat purchase price.

21

Fixing the Foundations : Creating a More Prosperous Nation, HM Treasury, July 2015

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/443898/Productivity_Plan_web.pdf
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9.

CONCLUSIONS, RECOMMENDATIONS AND
IMPLEMENTATION PLAN

This section outlines the conclusions, recommendations and next steps for the London Borough of
Bexley, resulting from the techno-economic analysis and risk appraisal.
9.1

Conclusions

The study showed that there is clear potential for a heat network supplied by the RRR
facility, with sufficient IRRs to attract interest from private sector ESCos.
However, the viability is dependent on a number of factors including, most importantly:


the connection to Peabody housing - It was established that the heat network opportunity
requires the participation of Peabody Housing Association due to the fact that the existing
residential demand is the highest proportion of the heat load. Without the cooperation of
Peabody there is unlikely to be an economically viable opportunity.



developer capital contributions – If the developers of housing growth and employment
land sites cannot be incentivised to pay for the heat network infrastructure within their
own site boundaries, the economic viability drops significantly in all scenarios and the
project is no longer attractive to private investors.



heat sale prices – The attractive rates of return are dependent on heat sale prices of
around 7 p/kWh and it is important to establish what heat sale prices can be obtained to
be certain of the economic viability.

The study also showed that there is potential for a connection across the Thames upon
construction of a new crossing, provided that DH is incorporated at the early design stages. This
is based upon the fact that there is spare capacity available from the RRR facility for a large
proportion of the year.
No immediate opportunities for district cooling were observed due to the fact that the energy
demand within the study area is predominantly residential. There may be opportunities within
new commercial employment land sites for the use of absorption chillers, but this should be
assessed at a later stage when masterplans for the developments are available.

9.2

Recommendations

It is recommended that the London Borough of Bexley pursue the option of Scenarios 1 and 2 in
the shorter term and place focus on supplying heat along Yarnton way into the Peabody estate.
This is due to the potential for high rates of return and the high annual carbon savings.
Whilst Scenario 3a also showed reasonable rates of return, it is not considered to be the primary
opportunity, at least in the shorter term. This is due to the fact there is greater uncertainty (and
therefore risk) regarding the development of the various demands emerging. The increased
geographical spread of connections also increases the complexity and cost of implementation.
Scenario 3b proved to be the least economically favourable option and generates the lowest
carbon savings over the project lifetime. However, there may still be potential in the concept of a
small CHP-based cluster network supplying the new housing developments at Erith Park and the
Europa Growth site, which the London Borough of Bexley should bear in mind at the next project
stage.
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9.3

Next Steps

There are a number of key next steps which stakeholders will be required to take before the
decision to proceed with the identified DH opportunity can be taken.
If, following a review of the EMP conclusions, the London Borough of Bexley decides to progress
with the proposed DH opportunity, there are a number of immediate next steps that should be
taken:
1. Bring together key stakeholders to establish roles and aims of each involved party. See
section 9.3.1 for further information.
2. Carry out a detailed feasibility study for the project which involves greater analysis of
technical aspects such as heat offtake and load profiling. This will require a substantial
data collection exercise. There may be potential to apply for Heat Network Delivery Unit
(HNDU) funding to support this exercise if a further round is announced.
3. Construct a detailed business case for presentation to project stakeholders.
4. Carry out soft market testing for potential ESCos.
9.3.1

Stakeholder Engagement

Effective stakeholder engagement is a key aspect in moving the project forward. Due to the
differing commercial interests, drivers and timescales of key stakeholders, it is recommended
that the London Borough of Bexley takes the lead role in coordinating the various parties.

It is recommended that the first step towards implementation is for a stakeholder meeting to
be held between the three primary stakeholders: the London Borough of Bexley, Peabody
Housing Association and Cory. The purpose of this meeting would be to summarise the
results of the study, to establish the relative positions of each stakeholder and to understand
the priorities of each organisation.

In order to obtain full support from within their organisation, the London Borough of Bexley may
wish to hold an internal presentation to council members, outlining the benefits within the Local
Authority, the potential contributions to meeting carbon targets and the potential benefits to local
residents, businesses and industry.
There should be active engagement with Cory, especially regarding project delivery timescales,
the commercial proposition, Cory’s appetite for involvement and perceived barriers/risks.
It is imperative that Peabody takes a degree of ownership of the project due to their key role in
providing the heat load for the proposed network.
It would be beneficial for the London Borough of Bexley to set up a steering group for the project
and incorporate a key member of each stakeholder party within the group. The initial objectives
of the steering group would be to:




establish detailed technical feasibility and business case for the project
de-risk barriers and uncertainties identified in the EMP report and arising from
subsequent detailed technical feasibility and business case
take the business case back to stakeholder governance committees and obtain senior
approval and sign off.

As new parties emerge to develop the Growth and Employment Land sites it is important that
they are incorporated into this group and therefore become part of the heat network vision. The
London Borough of Bexley should present the overall vision and benefits to developers.
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In the event that positive conclusions are drawn from the detailed feasibility study, engagement
with potential ESCos should take place at the earliest possible stage of the project through soft
market testing led by the project steering group. This will gauge the level of market interest.
Following the results of a detailed feasibility study it may be appropriate for the London Borough
of Bexley to lead the procurement of the ESCo and bring them into the steering group.
9.3.2

Business Model and Business Case

There is a great deal more work to be done around technical, financial and commercial analysis
and de risking of the project before it can progress to business case.

To progress the project further, will require a detailed business case that should include financial
modelling as stated above, and also consideration of appropriate procurement, delivery and
governance options for the project. This should include the relative advantages and
disadvantages of each option, together with identification of the preferred course of action.

9.3.3

Updating local Planning Policy Documents

As there is a great deal of land identified for future development within the study area, effective
planning controls enforced by the London Borough of Bexley could have a significant effect on the
project viability.
The outcomes of this study should be cross referenced to existing council policies and strategies
and local planning documents should be updated where and when possible to reflect the heat
network opportunity identified in this report.
The proposals should be disseminated to relevant departments within the Council to raise
awareness of the planned infrastructure proposals.
This will involve cross-departmental co-operation and careful consideration of the key drivers for
district heating in Bexley.
Technical safeguarding measures set out in this report should be complimented by
recommendations set forward in the GLA’s District Heating Manual for London. Further work is
required to align policies and policy levers to support the growth of the DH network opportunity.
The London Borough of Bexley should consider adopting a Local Development Order (LDO) to
facilitate deployment of the future DH network. This would allow the Council to create a blanket
planning permission to a future Project Company for constructing heat networks without the need
for specific planning applications at each stage of development of the heat network. This
approach has already been adopted by the neighbouring London Borough of Newham in the
District Heat Network Local Development Order22, issued in 2013.
9.3.4

Technical Safeguarding Measures

There are several technical measures that can be implemented to safeguard the future of the
project.
9.3.4.1.1

Safeguarding Energy Centre Locations

The scenarios modelled in this study assume that Peabody will allow a peaking energy centre to
be situated on their estate. Options should be investigated further and if appropriate suitable

22

London Borough of Newham District Heat Network Local Development Order, March 2013,

https://www.newham.gov.uk/Documents/Environment%20and%20planning/District%20Heat%20Network%20LDO_adopted_20%203
%2013.pdf
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area for this should be safeguarded at an early stage whilst Peabody is in the process of making
decisions regarding the future of the estate.
The masterplan also assumes requirement for space provision for heat offtake, back up boilers
and, potentially, thermal storage at or in the vicinity of RRR facility.
Progressing the strategy is dependent on the RRR facility making available space to site this
equipment and granting access rights to the project company owning and operating this
equipment. Access agreements would need to be negotiated.
Options for locating this equipment should be addressed in greater detail at feasibility stage.
Should it be desirable to build out a heat network from the Erith Park development, energy
centre options should be investigated in greater detail taking into account planning,
environmental, commercial and engineering related factors. Land should be safeguarded for
construction, including for future expansion under modular build out.

9.3.4.1.2

Ensuring Correct Design Standards are Adopted for New Developments

The design of customer connections and internal heating systems for new developments will have
a significant impact on the operational capacity and efficiency of a future DH network.
Developers should be required to implement appropriate internal heating system designs to
ensure flow and return temperatures are compatible with the heat network. The London Borough
of Bexley, through their planning and Building Control departments, should ensure that systems
are being designed, installed and commissioned appropriately.
Recommendations contained in the GLA’s London Heat Network Manual for district heating 23
should be adopted and disseminated to developers to ensure that heating systems are designed
to a common standard, capable of future integration into the proposed heat network.
As a minimum the following future proofing measures should be adopted.


Requiring ‘wet’ heating systems to be installed and prohibiting electrical heating systems;



Requiring the incorporation of communal heating systems instead of individual boilers.
Communal heating systems should be fed from plant rooms producing low temperature
hot water for space heating and domestic hot water. Future proofing should include for
providing 'tees' and isolation valves to facilitate future connection of heat exchangers.
Space should be reserved for heat exchangers, or it should be planned for heat
exchangers to replace heat-only boilers at time of connecting to the heat network;



Ensuring internal heating systems are designed so that they can be connected to supply a
district heating network with minimum retrofit. This should be achieved through
measures such as built-in penetrations allowing pipes to be pushed through into plant
rooms without structural alterations or significant works, designing heating systems to
minimise return water temperatures and allowing provision in the building fabric to
facilitate the installation of district heating pipework at a later time;



External buried pipework routes should be safeguarded to the boundary of the plot where
connection to the heat network will be made.

There may be an opportunity for London Borough of Bexley to allow developers to defer
installation of alternative compliant technologies in lieu of making a provision to connect to a
heat network. This will depend on provisions under future updates to the building regulations,
which the London Borough of Bexley will need to be mindful of in policy setting terms.
23

London Heat Network Manual (GLA): April 2014
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In such circumstances, the London Borough of Bexley could place a requirement on
developments to retrofit compliant technologies within a fixed period, in the event that a heat
network is not taken forward.
The following requirements should be applied to developments of a scale where CHP would
ordinarily be considered and that are planned to be developed within 5 years of the point in time
when a local heat network is to be constructed.


The development should be designed on the basis of its own CHP with standby boilers
and 'future-proofed' to connect into the heat network in the future.



Allowance should be made to defer investment (installation) in the CHP plant for five
years to allow time for the heat network to be constructed and connected to the network.
Once the network connection is made, the requirement to install CHP should fall away.



If the heat network connection is not made within five years and there is no reasonable
prospect of doing so, then the development should be required to install a CHP plant. A
section 106 obligation could be employed from the outset to ensure the CHP installation
is carried out retrospectively.



During the five year period, the development will be supplied with heat from its own
heat-only boilers, noting that the environmental benefits will not accrue until either the
heat network connection is made or CHP installed.



The developer could be given a planning condition to allow any 'freed-up' plant space
resulting from the heat network connection to be used for more profitable purposes.

These recommendations are subject to acceptable provisions under future updates to the building
regulations.
For developments coming forward over a horizon of beyond 5 years from the date of construction
of a heat network opportunity, provisions should be made for developments as follows:


For developments of a relevant scale24 that are being planned with a horizon of 10 years
to the point at which the heat network is intended to be constructed in the vicinity of the
development, the development should be required to safeguard to connect to the heat
network at the end of the economic life of the CHP plant.



For developments of a relevant scale25 that may in future be planned and at locations
where they could connect into the heat network, these developments should be designed
for a district heating connection from the outset. This would entail a smaller plant
room to accommodate the interfacing district heating heat exchanger and displace the
requirement for heat-only boiler and CHP plant.

9.3.4.1.3
Programme of heating system operating temperature reductions in existing and
any local authority controlled buildings
London Borough of Bexley should consider initiating a programme of heating system operating
temperature reductions in both existing buildings and any Local Authority controlled buildings –
this will improve operating efficiencies (reduce network losses, reduce pumping energy
requirements, improving heat pump efficiency where implemented and also free up capacity in
the network for additional connections.

24

where CHP would be considered

25

where CHP would be considered
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9.4

Summary Implementation Plan

The implementation of a heat network project based around the RRR facility can be considered in
two ways:


Stakeholder Implementation Plan - the implementation from the point of view of the
stakeholders



Network Implementation Plan - the implementation from the point of view of the network
construction and growth

Stakeholder Implementation Plan:

Network Implementation Plan:
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APPENDIX A: HEAT DEMAND APPRAISAL
Name

Scenario

Wyfold House, 1 Wyfold House, SE2 9TJ
Radley House, 1 Radley House, SE2 9TW
Maplin House, 1 Maplin House, SE2 9TH
Duxford House, 1 Duxford House, SE2
9TN
Hibernia Point, 1 Hibernia Point, SE2 9TL
Coralline Walk
Clewer House, 1 Clewer House, SE2 9TQ
Timothy House, 41 Timothy House, DA18
4BQ
Muscovy House, 36 Muscovy House, DA18
4BG
HO Block 3/8, 156 Maran Way, DA18 4BT
HO Block 5/8, 135 Maran Way, DA18 4BT
HO Block 6/8, 124 Maran Way, DA18 4BT
HO Block 9/8, 98 Maran Way, DA18 4BS
HO Block 11/8, 88 Maran Way, DA18 4BS
HO Block 2E/8, 18 Maran Way, DA18 4BP
Jacob House, 35 Jacob House, DA18 4BL
Dexter House, 37 Dexter House, DA18
4BD
Buckwheat Court, 37 Buckwheat Court,
DA18 4DN
Argali House, 21 Argali House, DA18 4BE
Trefoil House, 48 Trefoil House, DA18 4BH
Teeswater Court, 65 Teeswater Court,
DA18 4DG
Shire Court, 65 Shire Court, DA18 4BZ
Masham House, 48 Masham House, DA18
4BN
HO Block 1/8, 182 Maran Way, DA18 4BT
HO Block 2A/8, 173 Maran Way, DA18
4BT
HO Block 8/8, 119 Maran Way, DA18 4BS
Harlequin House, 48 Harlequin House,
DA18 4BB
Clydesdale House, 48 Clydesdale House,
DA18 4BJ
Trewsbury House, 46 Trewsbury House,
SE2 9UY
Penton House, 38 Penton House, SE2 9UZ
Osney House, 47 Osney House, SE2 9XA
Oakenholt House, 48 Oakenholt House,
SE2 9UX
Yarnton Way Compound

1
1
1
1

Existing
Existing
Existing
Existing

Residential
Residential
Residential
Residential

Heat Load
(kWh/annum)
391,920
391,920
383,755
383,755

1
1
1
1

Existing
Existing
Existing
Existing

Residential
Residential
Residential
Residential

367,425
1,184,160
359,260
383,755

1

Existing Residential

391,920

1
1
1
1
1
1
1
1

Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing

Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential

238,400
274,160
238,400
226,480
202,640
107,280
383,755
391,920

1

Existing Residential

530,725

1
1
1

Existing Residential
Existing Residential
Existing Residential

391,920
391,920
530,725

1

Existing Residential
Existing Residential

514,395
391,920

1
1

Existing Residential
Existing Residential

143,040
119,200

1
1

Existing Residential
Existing Residential

286,080
391,920

1

Existing Residential

391,920

1

Existing Residential

391,920

1
1
1

Existing Residential
Existing Residential
Existing Residential

383,755
391,920
391,920

1

621,990

School House Lensbury Way LONDON SE2
9TA
Southlake Centre, Seacourt Road, SE2
9XB
Southlake Centre, Seacourt Road, SE2
9XB
Bexley Business Academy

1

Thamesmead Housing
Zone
Existing NonResidential
Existing NonResidential
Existing NonResidential
SHLAA Phase 1

1
1
1
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Type

180,115
441,896
333,360
1,456,848

Land South of Yarnton Way 1
Land South of Yarnton Way 2
Hailey Road Business Park (Part)
Hailey Road Business Park (Part)
Gas Holdings and Industrial Units (Part)
Gas Holdings and Industrial Units (Part)
East Thamesmead Ind. Est. Waldrist Way
East Thamesmead Ind. Est. Waldrist Way
( Office Cooling LTHW Absorption Chiller
eff. 80%)
Bexley Business Academy Yarnton Way

1
1
1
1
1
1
1
1

SHLAA Phase 3
SHLAA Phase 4
SHLAA Phase 3
SHLAA Phase 4
SHLAA Phase 3
SHLAA Phase 4
Planning Application
Planning Application

52,976
51,320
182,558
182,558
3,165,161
3,165,161
8,935,067
237,878

1

1,679,000

Northwood Primary School Northwood
Place
Parkway Primary School Aliske Road

1

St. John Fisher RC Primary School

1

Employment Land 1304024 N
Employment Land 1304102 S
Harrow Manorway Houses, 214 Harrow
Manorway, SE2 9AB
Simon Court, 205 Simon Court, SE28 8BQ
Raymond Postgate Court, 703 Raymond
Postgate Court, SE28 8DS
Mill Court, 512 Mill Court, SE28 8BX
Lansbury Court, 712 Lansbury Court,
SE28 8DY
Keynes Court, 506 Keynes Court, SE28
8DL
Harold Wilson House, 702 Harold Wilson
House, SE28 8BD
Cross Court, 213 Cross Court, SE28 8BY
Chadwick Court, 212 Chadwick Court,
SE28 8BH
Beveridge Court, 716 Beveridge Court,
SE28 8EA
Besant Court, 302 Besant Court, SE28
8BL
Manning Court, 516 Manning Court, SE28
8BJ
Phoenix Point, 44 Phoenix Point, SE28
8GR
Ringside Court, 62 Ringside Court, SE28
8GS
Webb Court, 720 Webb Court, SE28 8DW
Greenwich Leisure Ltd Greenwich Leisure
Ltd Thamesmere Leisure Centre,
Thamesmere Drive LONDON SE28 8RE
Linton Mead Primary School Linton Mead
Primary School Central Way LONDON
SE28 8DT
Titmuss Avenue

1
1
2

Existing NonResidential
Existing NonResidential
Existing NonResidential
Existing NonResidential
Employment Land
Employment Land
Existing Residential

2
2

Existing Residential
Existing Residential

187,795
645,035

2
2

Existing Residential
Existing Residential

489,900
391,920

2

Existing Residential

514,395

2

Existing Residential

587,880

2
2

Existing Residential
Existing Residential

391,920
195,960

2

Existing Residential

653,200

2

Existing Residential

391,920

2

Existing Residential

391,920

2

Existing Residential

359,260

2

Existing Residential

465,405

2
2

Existing Residential
Existing NonResidential

653,200
1,312,112

2

Existing NonResidential

229,500

2

342,913

Binsey Walk North

2

Southmere Village Phase 3

2

Thamesmead Housing
Zone
Thamesmead Housing
Zone
Thamesmead Housing
Zone

1
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500,720
276,938
153,995
1,030,950
515,504
274,160

172,690
527,938

Thamesmead Library

2

193,602

3

Existing NonResidential
Scenario 3a

Warehouse Former Nufarm UK Ltd
Crabtree Manorway North Belvedere Kent
DA17 6BQ
Alchemy Park Land Adjacent Nufarm Uk
Ltd Crabtree Manorway North Belvedere
Kent
Crossdox Ocado (Pireli Works Erith)
Cranbrook House
Lidl GMBH Fishers Way DA17 6BS
Sports Centre Avenue Road Erith DA8 3AT

3

Scenario 3a

3,384,666

3
3
3
3

Scenario 3a
Existing Residential
Scenario 3a
Existing NonResidential
Scenario 3a

140,022
628,705
1,000,000
3,966,336

HM Revenue & Customs Chaucer House,
12 Viking Way, Erith DA8 1EW
Erith Youth and Family Centre 105 West
Street ERITH DA8 1AW
Sure Start Nursery 174 Chandlers Drive
ERITH DA8 1LW
Erith Library & Museum Walnut Tree
Road, Erith, Kent DA8 1RS
Erith Town Hall Bexley Road ERITH DA8
1TL
CARRACK HOUSE FLAT 1 SALTFORD
CLOSE ERITH DA8 1SA
BOSWORTH HOUSE FLAT 1 SALTFORD
CLOSE ERITH DA8 1SB
Stone Court 32 Erith High Street, Erith
DA8 1RX
WATERSEDGE COURT FLAT 1 1
WHARFSIDE CLOSE ERITH DA8 1QW
Sherwood House 1 Queen Street, Erith
DA8 1RP
Erith Health Centre Erith Health Centre 50
Pier Road ERITH DA8 1RQ
PARKSPRING COURT 10 102 ERITH HIGH
STREET ERITH DA8 1GL
Pier Road 33 Pier Road, Erith DA8 1TB
Cobham House
Canterbury House
British Gypsum Site
British Gypsum Site
Family Centre Preschool Former Samas
Roneo Site Maiden Lane, DA1 4AX
Family Centre Preschool Former Samas
Roneo Site Maiden Lane, DA1 4AX
EUROPA TRADING ESTATE
EUROPA TRADING ESTATE
Larner Road Phase 1
Larner Road Phase 2
Absorption Chillers

3

156,519

3

Existing NonResidential
Existing NonResidential
Existing NonResidential
Existing NonResidential
Existing Residential

3

Existing Residential

457,240

3

Existing Residential

285,775

3

Existing Residential

522,560

3

Existing Residential

269,445

3

651,618

3

Existing NonResidential
Existing Residential

3
3
3
3
3
3

Existing Residential
Existing Residential
Existing Residential
Scenario 3a
Scenario 3a
SHLAA Phase 1

359,260
628,705
628,705
2,173,427
2,170,960
918,718

3

SHLAA Phase 2

877,697

3
3
3
3
3

SHLAA Phase 3
SHLAA Phase 4
Planning Application
Planning Application
Existing
NonResidential
Employment Land
Employment Land

157,888
155,421
735,670
884,260

Employment Land 1304091 N
Employment Land 1304099 S

3
3

3
3
3
3
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546,312

905,944

99,960
112,302
228,505
424,580

677,695

1,030,950
515,504

APPENDIX B: TECNO-ECONOMIC ASSUMPTIONS
Economic Modelling Assumptions
Scheme economics have been calculated around required Internal Rates of Return of 10%, 6%
and 3.5% to reflect private sector, public sector led schemes and investment according to HM
Treasury Green Book guidelines.
The financial value of the project and the calculation period for Internal Rate of Return (IRR) and
Net Present Value calculation (NPV) is taken to be 25 years on the basis of a scheme beginning
operation in 2019. A calculation period of 40 years is also assessed. Initial investment is assumed
to take place in 2018.
The analysis is presented in 2014/15 prices. Calculations are presented in real terms without
energy inflation. Energy inflation is modelled under some scenario’s using forecasts based on
DECC Updated Energy and Emissions Projections for September 201326 assuming the Reference
scenario.
Project Investment Costs
Construction cost estimates have been based on benchmarks from other projects. This includes
reference to UK projects and Ramboll’s experience of similar projects carried out in Denmark
(translated to UK prices). Project specific evaluation and verification of costs data has not been
carried out at this stage in the assessment process as this is outside the scope of this project.
Investment in the heat network is assumed to be borne by the heat network company. Heat
network construction costs are based on quotations for previous projects from district heating
pipe system contractors.
Nominal
Diameter (mm)
25
32
40
50
65
80
100
125
150
200
250
300

Cost (£/m)
527
571
612
638
690
753
873
979
1,099
1,232
1,380
1,430

Table 11: Pipe Cost Assumptions

The modelling presents the economic case for the heat network and the associated infrastructure
assets, assuming that the cost of connection to the developments and the generation assets is
borne by the project company owning and operating the heat network.
Project planning, development, design and commissioning costs have been taken to be 14% of
construction costs (5.5% development, planning and legal costs, 6% engineering and
architectural design and 2% testing and commissioning). An additional 2% of initial CAPEX costs
has been included for Contractor’s Preliminaries.
Reinvestment costs (REPEX)
Reinvestment costs are expressed as a fixed percentage of initial project CAPEX.
Reinvestment costs in the heating and cooling networks, including all associated network
infrastructure assets, are based on assumed annual reinvestment and replacement rate of 0.25%
of the cumulative network CAPEX costs. This figure is based on our previous experience on
26

https://www.gov.uk/government/publications/updated-energy-and-emissions-projections-2013
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existing projects in Denmark and the UK. This has been included in the economic model as an
annual set aside value.

Operating Revenues

Heat Sales
As described previously, costs of connection to the heat network in the case of new developments
are modelled by assuming that these are borne by the developers, who would otherwise be
installing alternative heat supply equipment. . In the case of existing buildings, it is assumed that
the cost of connection is borne by the current property owners (e.g. housing associations).
It is likely that any operator’s connection model will involve the following elements:






Connection charge – a one-off payment for connection to the network for new customers,
this is dependent on the cost to the scheme of providing connection assets and on the
economic model pursued by the project developer.
Capacity Charge - this is payable monthly and is dependent on the capacity of the
connection. It is intended to cover fixed operating costs of the scheme (lifecycle
replacement costs and fixed maintenance costs of the primary plant and heat network).
Consumption Charge - payable monthly for metered heat supplied to the customer,
there is also the possibility that this charge could be linked to development return
temperatures to incentivise customers to make the most efficient use of the supplied heat
and thus to return water at low temperatures.

Operating Costs
Operation and Maintenance Overheads

O&M costs accruing to the heat network company are modelled as a combination of variable
running costs (accruing on per kWh basis) and fixed administration costs associated with
operational and staff overheads.
Variable costs include operation and maintenance of the CHP’s and boilers as well those
associated with general energy centre operating overheads (e.g. water treatment, consumables
etc.) and network and maintenance of HIU connections. Fixed costs cover staffing, insurances
etc.
Heat network pumping costs and heat losses are modelled from results of hydraulic calculations
using System Rornet assuming variable volume, variable temperature operation. Heat losses are
modelled in kW per unit length of network and pumping losses reflect a variable volume
operation assumption.
Fuel Costs

Fuel for operating peaking/back up boilers is taken to be natural gas. Prices are based on DECC
quarterly price for 2014. Fuel for gas CHP is taken from the same source, with Climate Change
Levy (CCL) exemption applied.

Carbon Emission Assumptions

Carbon saving potential has been calculated against a business as usual alternative reflecting
existing systems in connecting buildings and individual gas CHP or heat pump systems in new
build applications.
The carbon content of heat production has been calculated from the carbon emission factors of
the proposed supply assets and the carbon emission factor of the topping up / peaking boilers,
factored according to the relevant contributions made by each plant.
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Carbon emission factors are based on DECC’s 2014 energy and emissions projections: projections
of greenhouse gas emissions and energy demand 2013 to 203027. The model uses emission
factors based on 2014 values.

27

https://www.gov.uk/government/publications/updated-energy-and-emissions-projections-2013
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