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Introduction

Heating currently accounts for 38% of UK greenhouse gas emissions so
reducing the emissions from heat.
greenhouse gas reduction targets. In Bristol the council are committed to
pursuing a range of low carbon heat and energy efficiency projects.

Heat networks are expected to play an important role in transforming
Bristol into a low carbon city.

The role of heat networks in the transition to a low taken, and how the schemes will develop in the
carbon energy system is receiving increasing future. It also discusses the importance of heat
attention across much of Europe and this module networks in integrating high levels of renewable
explains Bristol City Co u n capproach to electricity in the future.

developing heat networks, the steps the city has

What are heat networks?

Heat networks, often also referred to as district heating, supply heat, hot water and
potentially cooling from a central source, through a network of insulated pipes, to homes
and businesses. This means that individual homes and business do not need to generate
their own heat (or cooling) on site.

Heat networks can be supplied with heat from a range of sources including heat recovered
from power stations and industrial processes, waste-to-energy facilities, large-scale heat
pumps, heat-only biomass boilers, electric boilers and solar thermal arrays. Heat and
electricity can also be co-generated through biomass or gas-fired combined heat and power
(CHP) plants.
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Why is heat important?

In the UK, heat energy currently makes up 44% of final energy
consumption, accounting for 38% of carbon emissions.

Meeting the UKG&és ambitious

emissions targets will therefore require very
significant cuts in emissions from heat. These can
be achieved both by reducing heat use through
energy efficiency, and by reducing the emissions
intensity of heating through the adoption of low and
zero carbon heat technologies. Heat networks are
now widely recognised as likely to play an important
role across Europe to achieve carbon reduction
targets.

Heat networks in the UK

Heat networks are firmly established in many other
European countries, accounting for 60% of the heat
market in Denmark, 49% in Finland, 18% in Austria
and 12% in Germany. In the UK they currently meet
less than 2% of heat demand. Despite this the UK
government has outlined ambitious plans for heat
networks in the UK with results from

DECC modelling indicated that up to 20% of UK
domestic heat demand could be served by heat
networks by 2030.

The government has also published a heat map for
England which provides high resolution maps of
heat demand across England. The map aims to
assist local authorities in planning heat network
projects and shows that nearly 50% of heat demand
in England is concentrated enough to make heat
networks worth investigating.

Local authorities are likely to play a number of
important roles in developing heat networks,
including as a sponsor, pivotal heat customer, heat
source, planning authority and relationship broker.
The Department of Energy & Climate Change
(DECC) has been guiding local authorities to take
the lead in the development of heat networks and
almost all UK cities are investigating district energy.
Core cities such as Sheffield have invested heavily
in networks and are expanding them beyond the
city centre. Leicester, Birmingham, Nottingham and
Islington have also installed district energy
networks.

m Heat
m Transport

Non Heat

Energy usage for heat, non-heat and transport, 2011
Source: The Future of Heating, DECC, 2013
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The benefits of heat networks

Bristol, along with many other cities, is pursuing a range of low carbon
generation and energy efficiency measures to reduce the carbon
emissions from heat. However heat networks are likely to play an
important role as the scale of heat networks enable renewable and low
carbon energy technologies to be installed at a lower cost, in addition
the energy centres at the core of networks tend to operate at higher

efficiencies than localised boilers.

Additionally, extensive retrofitting of energy
efficiency measures and/or the installation of
individual building renewables may not be suitable
for many urban buildings due to issues of space
restrictions, heritage issues and costs. Heat
networks can allow buildings in these areas to
access low and zero sources of heating, hot water
and cooling.

The carbon emissions associated with heat
networks largely depend on the source(s) of heat
generation. However once a heat network is
established there is the opportunity to progressively
decarbonise heat generation over time as the
system is not locked in to one source of heat.
Studies modelling the role of heat networks at the
European-level have suggested that a strategy
based on heat networks and energy efficiency could
achieve EU 2050 greenhouse gas emission
reduction targets at a lower cost to alternative
electrification and efficiency focussed scenarios
(see Connolly et al, 2014).

There is also increasing awareness of the potential
benefits of heat networks in integrating renewables
into the energy system, for example thermal stores
integrated into heat networks can provide a cost
effective opportunity to store excess renewable
electricity from wind and solar power. Box 1 outlines
the large-scale heat network in Copenhagen and
how renewable electricity and low carbon heat can
be integrated into the system.

In addition heat networks can contribute to other
local aims such as those relating to fuel poverty,
cost reduction, regeneration, local jobs and growth.
In particular, heat networks can provide cheaper
heat for residents at risk of fuel poverty.

District energy can therefore provide:

1 Lower carbon emissions

1 Lower energy costs

1 Increased security of supply

1 Better integration of the heat and power sectors

Once heat networks are installed, these benefits will
be experienced by a wide range of people in Bristol,
for example:

1 Businesses and public sector bodies will have
access to lower energy prices. This will enable
public sector organisations such as the council
to spend more on services for the people of
Bristol.

1  Social housing tenants will have access to
cheaper heat.

1  The city will benefit from reduced carbon
emissions and better energy security.

1 Local people will benefit in the long-term from
better energy infrastructure in the city.
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Case study: Heat networks in Denmark
Heat networks are very common in Denmark, accounting for 60% of
heat. In Copenhagen,th e heat network is one of t
supplying 98% of the cityds heat need:s

pipes. The city developed their heat network through a nodal approach,
with many small networks initially established and eventually connected

to form a large, flexible network.

Currently about 30% of the annual heat demand for
the Copenhagen network is supplied from surplus
heat from waste incineration plants, with the
remaining heat sourced from geothermal energy
and CHP plants. The CHP plants are currently
fuelled with wood pellets, straw, straw pellets,
natural gas, oil and coal but the city has a target to
produce 100% of heat in the network from
renewable energy and waste incineration by 2025.
In this context, heat networks and CHP are seen as
cornerstones of a low carbon energy policy that
integrates renewable electricity and heat, providing
a means to meet the challenge of balancing high
penetrations of wind and solar in the power system.

As large amounts of wind (and other variable
renewable energy sources) are introduced into the
system, there will be times in which the production
from wind turbines covers only a small part of the
electricity demand. Similarly, there will be hours
during which the production from wind turbines
covers a very large part, or exceeds, electricity
demand. In order to support very high penetrations
of renewables in the system, heat networks are
being developed which incorporate:

1 Heat storage
1  Electric boilers and heat pumps
1  Turbines bypass options

Heat storage is already common in Denmark and
allows CHP plants to decrease their output when
there is sufficient (wind) electricity in the system
whilst still being able to supply heat from the stores.
Additionally the inclusion of electric boilers and heat
pumps in heat networks can allow networks to use
electricity for heat production when there is excess
renewable electricity on the system. Finally,
designing CHP systems
option allows CHP plants to switch t o
mode when there is excess electricity on the
system.

Although the context in Denmark is very different,
with heat networks backed by a series of Heat Laws
and tax incentives since the 1970s, their approach
to using heat networks to integrate low carbon heat
and electricity is of great interest in Bristol and the
city sees heat networks playing an important role in
system flexibility and balancing as it moves to a low
carbon energy system.

wi t h
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A | r ecent | gnhagen, svhich is d pre®@ioup European Green
Capital winner. In Bristol we want to develop a similar but more
modest network to | mpr overeandeeducei t
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George Ferguson, Mayor of Bristol
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Why Is Bristol pursing heat networks?

Developing heat networks inthe cityispar t of Bri st ol City
to transform Bristol into a low carbon city. A number of different heat

networks are planned for key areas of the city, with the long-term

ambition to join them up into one large network powering businesses

and households.

In February 2010,Br i st ol City Counci Ex&isglCentnétmogd in Bristol
agreed the Climate Change and Energy Security
Framework, which aims to improve Bristol's energy
security and reduce the council and city's carbon
dioxide emissions. In that context, an application
was submitted to the European Investment Bank
(EIB) under the ELENA Programme to secure
£2.5m of grant funding to establish a large scale
investment programme.

Bristol already has a number of small heat networks
owned and operated by themu ni c i plaukingt y 6 s
Delivery Department. For example, the Temple

scheme outlined in this document below includes

the connection of two existing networks in the

Redcliffe area of Bristol which have been operating

since the 1960's. Both the Temple and Rowan

schemes include either the expansion of these

The ELENA programme has a number of strands, networks and/or the utilisation of biomass as a low
one of which is the implementation of a city-wide carbon heat source. Similarly, the University of
heat network. After the funding was awarded Bristol and the University Hospital Bristol

several studies were carried out looking at the Foundation Trust (UHBFT) were also once
feasibility of heat networks in the city, which connected to a single heat network that was
concluded that a number of schemes were disconnected when the heat and power demands of
financially viable. these organisations diverged.

The development of heat networks would improve Bristol City Council also owns and operates

the cityods ener gasosuppdrithe st r u aumnarous buiddimgs (such as schools, leisure
business plan for Bristol Energy i a municipal centres and offices) that have large, relatively
energy company that the council intends to launch steady, heat demands and so have the potential to
later in 2015. act as anchor loads for heat networks. The Council

) ) ) ) is therefore seeking to use its building stock to help
To establish which areas of the city would sun_a ) to drive the heat network programme forward.
heatnet wor k, the council és Sustainable City team

commissioned the Centre for Sustainable Energy
(CSE) to develop a heat map of Bristol. The funding
from Europe also meant that further feasibility
studies could be conducted, and in July 2014
Cabinet gave the go-ahead for work to start on a
number of initial projects.
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What is Bristol doing?

Thecouncil is adopting a phased approach to the development of heat
networks with ten initial sites identified where networks might be
feasible. The ELENA funding enabled detailed feasibility studies of five
of these sites to be carried out and for consultants to be appointed for
the three most viable projects, to carry out additional work such as
detailed design, to enable projects to be constructed.

The three projects currently being taken to detailed design/and or construction are:
1 City Centre Part 17 Cabot Ward
1 Redcliffe & Temple i Lawrence Hill Ward
Rowan i Whitchurch Park Ward

On the following pages, we provide an overview of each scheme.

cit} Bgntfé A e N € - O A S

<7/ Tomple's StPhIRS 2.0
Redcliffe 2 7

L

Figure 2 : The image above shows the location of the City Centre and Redcliffe & Temple heat networks in Bristol
City Centre.
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City Centre Part 1 1 Cabot Ward

Bristol City Council is working in partnership with
the University Hospital Bristol Foundation Trust
(UHBFT) and the University of Bristol to develop the
first part of a City Centre heat network. It is
proposed that the first part of the network will be
centred on the Hospital and University buildings as
they ar e t whargestfinstitutioss, both t y 6
are already familiar with the technology (and
already utilise heat networks within their own
estate) and all organisations involved are seeking to
meet ambitious carbon reduction targets.

This is the largest of the proposed heat networks
and involves Bristol City Council installing, owning
and operating a gas-CHP generation plant in the
UHBFTO6s exi st i nkepeading onghyg
final design, the system will have a generation
capacity of between 2.6MWe and 6.8MWe, the

|l atter based on the assumpt
aging Steam network will be replaced with a more

efficient low temperature heating network enabling

much larger CHP plant to be installed. A heat

network will be installed to connect the CHP plant to
adjacent University buildings and council-owned

social housing blocks. The CHP plant will supply

heat and power to UHBFT at a rate that enables the

cen

A& a hospital

trust

council to repay its investment (capital and
borrowing costs, operation and maintenance fees
etc.) and provide UHBFT, adjacent University of
Bristol buildings and the co u n ¢ i diabhsusirsgo
blocks at Dove Street with low cost heat and hot
water.

Connection to the heat network will be particularly
beneficial for residents in Dove Street social
housing as the blocks are currently electrically
heated using night storage heaters. Due to the
significant increase in the price of electricity
compared to mains gas these systems are now
expensive to run and many tenants are at risk of
fuel poverty. To further reduce both costs to
tesidents and carbon emissions the Dove St social
housing blocks will be externally clad in 2016/17.
The heating system conversion will happen after the
cladding to lerssure the meaw heéhting gystemasl 6 s
optimum for the new level of insulation.

Once Part 1 is complete, it is intended that a wider
City Centre heat network will be installed (Part 2)
which will connect additional University, commercial
and City Council owned buildings, including social
housing. This will result in greater reductions in
carbon emissions and energy costs across Bristol.

, 1 tdés part of

Developing a district energy network will have clear health benefits for
those who are often hard-hit by fuel costs. This, along with the fact that
the new energy centre will have a lower environmental impact than our

current system, will help us fulfil our commitment to be a good neighbour

to those | i vi

ng

UHBHT Chairman John Savage

and

wor ki near ou
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This is a large network which encompasses the new
Temple Quarter Enterprise Zone (TQEZ) and the
Redcliffe area of Bristol, including Bristol City

C o u n ooffideas 100 Temple Street. The
proposed network will initially distribute heat from a
biomass (wood pellet) boiler, with gas boiler
backup, and connect two social housing block
networks already on a district heating scheme to

Bristol City Councild s 100 Templ e St
potentially a nearby hotel. The district energy
networkwi I I  t hen extend into

Quarter Enterprise Zone, utilising General Purpose
Service Trench funding from the Department of
Culture, Media & Sport that will incorporate
superfast broadband ducts and private wire
electricity. This will terminate at the new Bristol
Arena, due to open in 2017, supplying existing and
new TQEZ buildings along the route (see Figure 3
below).

Currently the social housing blocks in the Redcliffe
and Temple area of Bristol are supplied by two
existing gas boiler heat networks and 100 Temple
Street is supplied by existing on-site gas boilers.
The proposed scheme will connect the two existing
heat networks to form a single network. The

network will also be expanded to incorporate 100
Temple St office and Arena Island and a 1MW
wood chip fuelled biomass boiler will be installed
within the social housing plant room.

To facilitate the delivery of wood fuel for the
biomass boiler an existing service area will be

Of ditdrefdl & erfaflethccess for wood fuel delivery

vehicles and minimise disruption to tenants. In

B Tadidftidn Bwb & fhe sb&al™Busifig blocks, Broughton
House & Yeomans House, will be externally
insulated during the installation of the heat network.

The use of biomass will enable this project to
benefit from Renewable Heat Incentive (RHI)
payments. Payments will be made at a fixed tariff
for 20 years offering the council reliable revenue
and the opportunity to invest income in expansion of
the network or other services. The anticipated
completion date of the Redcliffe phase is January
2016 with other parts of the network connecting the
TQEZ being delivered as part of other infrastructure
projects to minimise disruption to the public. The full
project is likely to be completed in 2017.

District heating and high-speed broadband networks

e a V

Proposed

]

£ ‘ district heating ‘
-;\ pipe route

IR
Options for proposed
district heating pipe

%
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A heat network is being installed within the Rowan
House complex and will supply a total of five social
housing blocks. Here a biomass (wood pellet) boiler
will replace the existing fossil fuel (gas) boiler,
meaning that residents will enjoy more energy
efficient and lower carbon heating.

The existing old gas boilers in Rowan House plant
room will be replaced with a single 360kW wood
pellet fuelled biomass boiler with new gas boiler
backup. A 36cu.m wood pellet silo will be
constructed externally to the plant room. This
project will also benefit from the RHI. The project is

currently under construction and is due to be
completed in September 2015.

Funding for both the Rowan and Redcliffe & Temple
scheme comes partly from the council and partly
from an Energy Company Obligation (ECO)
contract with EDF. In addition, the TQEZ district
heating pipework is being installed with funding
fromthe UK g o v er n matmenbosCulliep
Media and Sport as part of the General Purpose
Service Trench that will also include private wire
and superfast broadband ducting.

Figure 4 : heat network pipework ready to be installed in Bristol

10
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How are we doing it?

Once the need for heat networks in Bristol was established, the project

was included in a funding bid to the
programme.
Due to the complexity of the plans, Bristol City 1 the planning system;
Council employed the services of a number of 1 using its own buildings; and
consultants to guide it through the development of 1 promoting heat networks to external building
schemes. Where key sites were identified, feasibility owners and occupiers.
studies were then carried out and this process
continues as more sites are added. Where a Additionally a numérebeingpf 6émi ni 6
feasibility study has been completed and the site is developed, rather than one large network, with the
financially viable, project plans were then developed aim to connect these networks as time progresses.
in conjunction with specialist contractors. On the 1% To facilitate this method, a staged approach was
of July 2014, Bristol City Gfsed¥s éabthdoRatidn &dnbidiirg bf heat
approved funding and delivery of the city centre mapping,6ground truthingd, options
network (Phase 1 to connect the hospital and business model development. These stages are
university), Redcliffe & Temple network and Rowan described in more detail below and largely follow
network. the project stages identified in figure 5 and as
outlined in the Homes and Communities Agency
Overall, Bristol City Council aims to support the District Heating Good Practice Guide.

development of heat networks in the city through:

risk

. Objective setting
. Data gathering

\

N\

. Project definition

\
\

\.
\. Options appraisal

N V'l iy ~Iteration
*.Feaslbllity study N

& \‘ Detailed Financial modelling

\
\
Detailed Business modelling
- £ Soft market testing |
T Procurement

“ Delivery

»
>

money

Figure 5: Stages of area wide heat network mapping by local authorities
Source: District Heating Good Practice Guide, Homes and Communities Agency, 2011
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Utilising a staged approach:

1.

12

Heat Mapping

This stage involves the identification of heat loads across the authority where a heat network might work.

Particular focus was put on heat islands of high demand, publicse ct or &6 an c h @areas bfprepdsedd, and
development where planning policy can support heat network delivery. Following the successful ELENA bid,

the Energy Service Team worked with the Centre for Sustainable Energy to update heat maps of the city,

originally produced by the councilds Sustainable City te:

6Ground truthingd oults heat mappings res

This stage involves interrogating the fdnthddmagwsndd t he he;:
knowledge of key staff. Key considerations include details of the public sector anchor loads, the detailed heat

demand and profiles of areas of mixed load (commercial and residential), and the presence of any

showstoppers (such as expensive river crossings).

Development and options appraisal of possible locations

This stage involves the detailed development of options in each feasible location. A range of consultants
including CSE, Sustainable Energy Limited and Parsons Brinkerhoff have been appointed to carry out this
work which has taken place in close co-ordination with other key public sector partners.

Business model development

Heat networks can be delivered through a wide range of financial and ownership models, including full
council ownership, community ownership, joint ventures, long-term concessions or design-and-build
contracts, with each offering different risks and benefits. Different parties may also be involved in each stage
of developing, delivering and operating the scheme.

Business model development is a complex process and a number of consultants have been involved in
modelling various options. However local authority involvement is likely to play an important role in ensuring
business models and pricing structures are transparent and customers have trust in a monopoly supplier of
heat.
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The projects have required close working between
some of the largest institutions in Bristol, particularly
as the timing of the proposals are key. For example,
UHBFT currently owns and operates a 1IMWe Gas
CHP generation plant that produces low cost heat
and power for the UHBFT campus buildings via its
own steam network (heat) and private wire
electricity network. This CHP plant is close to the
end of its life, so the development of the heat
network proposal has enabled UHBFT to consider
options other than simply replacing existing plant.

Strong integration of planning between public sector
bodies will also allow the planned 2.6MWe gas CHP
unit to be extended to a 6.8MWe unit if, as technical
investigations indicate, UHBFT are able to switch
from their current high temperature steam system to
a low pressure hot water system. This would
provide significant energy, cost and carbon savings
and allow a larger CHP system to be installed which
would result in even greater commercial viability
than currently identified.

Working in partnership with other large heat loads
also allows for higher utilisation of heat networks,
increasing viability. For example, mixing the high
utilisation of a hospital with the seasonal / evening
usage for domestic properties allows both parties to
have a more cost effective system with a smoother
aggregate load profile, longer hours of use and
reduced standing charges (as plant maintenance
and replacement costs are spread across a wide
pool of customers).

To formalise the commitment of major partners the
City Council, UHBFT and the University of Bristol
signed a Memorandum of Understanding on 5"
March 2015 which outlined how the organisations
will work together and be committed to a target of
initiating works in 2016.

13

Closely linked to the need for strong partnership
working is the role of strategic energy planning.
Although Bristol is pursuing a number of small heat
networks all of the schemes have been developed
in the context of city-wide energy planning with the
aim to connect the schemes into one large heat
network in the future.

The city is also working with partners beyond Bristol
to explore the long-term potential of industrial waste
heat in the Avonmouth & Severnside areas of
Bristol/South Gloucestershire. Together Bristol City
Council, South Gloucestershire Council, SITA and a
number of other partners are exploring the potential
to develop an Avonmouth & Severnside Heat
Network that would ultimately supply waste heat
into the centre of Bristol and new development
areas in South Gloucestershire.

Additionally the development of heat networks is
being integrated with energy efficiency programmes
and major road works to ensure that works are
phased correctly and disruption is minimised. For
example in the Redcliffe & Temple project heat
network ground works will be integrated with major
road alterations planned as part of the Bristol Arena
development.

Heat network projects are long-term, high capital
cost projects that require both substantial funding
for project development and complex financial
models for delivery. In order to support this
accessing a range of financial support has been
key.
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The ELENA funding and support from DECC Heat support accessed through both the Renewable Heat
Network Delivery Team (HNDU) has been important Incentive and the Energy Company Obligation.
to enable the appointment of high quality Council officers are also in discussion with Salix
consultants to prepare detailed appraisals of each Financing to explore the possibility of using Salix
project. This has included technical and feasibility finance to part fund the installation. Salix Financing
studies and the development of a commercial provides interest-free public sector finance on a
model. The council has also worked with the revolving loan basis to undertake energy efficiency
Carbon Trust to review Br i s wakssdupel carvomeamisgonspand enecgy billa n d
identify how it could support the development of across the public estate, as long as the investments
district heating in Bristol. meet specific criteria and pay back within eight

years.

Additionally, Government support initiatives are
important to the viability of the schemes with

14
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Plans to develop heat networks in Bristol have
necessitated that a wide range of teams (and
multiple organisations) develop skills in heat
network development. This, together with some
reluctance to adopt new technologies, initially
slowed progress but has been overcome by site
visits to similar installations in other cities, and
discussions about technologies to overcome
concerns.

In order to get Cabinet approval, work had to be
done internally to get buy-in from councillors and
key stakeholders. This was achieved by presenting
a robust case for heat networks and the benefits for
the council and city. The appointment of a
Commercial Energy Director at the Service Director
level was also key to achieve senior management
buy-in.

Initially finding funding for feasibility studies was
another barrier and the European Investment Bank

15

funding was crucial in providing the ability to employ
consultants to carry out master planning, feasibility
studies and heat network design but also to employ
organisations like the Carbon Trust to provide
support to Bristol in identifying what actions are
required to develop, own and operate a successful
heat network.

It is also worth noting that heat networks are a very
active area of national policy interest. This has
many benefits in terms of access to support from
the DECC Heat Network Delivery Unit and the
development of the recent Heat Trust accreditation
scheme to provide customer protection. However it
also does mean that staff involved in heat network
development need to ensure they keep up to date
with a developing policy field and factor the
potential for policy change into business planning.
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Stakeholders and governance

Funding from the European Investment bank was crucial in getting the
heat network initiative off the ground. The plans have been, and

continue to be,

devel oped by

Is working with a number of consultants on the project.

The council &8s Housing
important role where projects involve council-owned
social housing. A number of other council
departments must also be consulted including
Highways, Planning, City Design, Property Services
and Procurement.

Project boards were created for each of the
projects. These boards incorporated key
stakeholders, and technical specialists are invited to
present designs and developments as required.
Within the council, three members of staff are

The total capital value of these three

schemes is £13.74 million. Based on the outputs of

consultant assessments, the greenhouse gas

reductions from the schemes are:

1 City Centre scheme - GHG emissions reduced
by at least 3,400 tonnes CO2e per year.

1 Redcliffe Scheme - emissions reduced by
1,600 tonnes CO2e per year.

1 Rowan House - emissions scheme reduced by
450 tonnes CO2e per year.

16

Del i v eurrgntlytdediaated tp Waaking falltime on

developing and establishing the district energy
network. Br i st ol City
delegated responsibility to the Director of Energy
Services, who signs off on the work streams.

The plans are still in the early stages, but support
from local businesses and key stakeholders will be
essential to the
a number of different stakeholder groups for each of
the different proposed projects.

As projects progress success will be measured by
the anticipated reduction in energy bills as well as
carbon emissions reductions. Financial models
have been created illustrating predicted energy
price increases under current delivery methods.
Models of the heat network schemes show
predicted energy savings across energy users. This
is particularly significant as predominantly fuel poor
areas are being targeted by the proposed networks.

Success will also be gauged by the speed at which
projects are delivered, and new projects are pushed
through the pipeline.

Council 6s

Bahichs t o |

(

Cabi

programmeds s

u
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Key lessons learned

Bristol City Council is developing plans and overcoming issues as they
arise. Some advice for those entering the planning stage would be:

1.

ltds crucial to carry
to identify appropriate network locations.

Identify some quick win district energy
networks that could ultimately connect to a city
wide network. If you focus only on grand
projects they may not be cost effective and will
take many years to develop.

Public sector anchor loads are crucial as they
can provide the long-term contracts required to
develop first phases of a heat network.

out

e Ersuriggypublic zector @artneps laral key heatg

load owners are involved in planning from an
early stage helps to build relationships and
ensure that

Consider planning requirements for new build
that must meet a CO; reduction target or
connect to a future district energy network e.g.
Bristol 6s
ensures new builds can connect to an existing
network (see also London planning
requirements).

Sources of further information

This module includes information from a variety of sources. To learn

more about heat networks in cities, you may wish to consult the following

documents:
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Connolly, D., Mathiesen, B. V., dstergaard, P.
A., Moller, B., Nielsen, S., Lund, H., Persson,
U., Werner, S., Grozinger, J., Boermans, T.,
Bosquet, M., Trier, D. (2013) Heat Roadmap
Europe 2: Second Pre-Study for the EU27.
Department of Development and Planning,
Aalborg University.

DECC (2013) The Future of Heating: Meeting
the Challenge.

District Heating Good Practice. Learning from
the Low Carbon Infrastructure Fund (2011)
Homes and Communities Agency.

Heat and the City Project, District Heating
Vanguards Network.

Heat Network Delivery Unit, Department of
Energy and Climate Change.

London Heat Network Manual (2014) Greater
London Authority.

UNEP (2015) District Energy in Cities.
Unlocking the Potential of Energy Efficiency
and Renewable Energy.
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http://vbn.aau.dk/files/77342092/Heat_Roadmap_Europe_Pre_Study_II_May_2013.pdf
http://vbn.aau.dk/files/77342092/Heat_Roadmap_Europe_Pre_Study_II_May_2013.pdf
http://vbn.aau.dk/files/77342092/Heat_Roadmap_Europe_Pre_Study_II_May_2013.pdf
http://vbn.aau.dk/files/77342092/Heat_Roadmap_Europe_Pre_Study_II_May_2013.pdf
http://vbn.aau.dk/files/77342092/Heat_Roadmap_Europe_Pre_Study_II_May_2013.pdf
http://vbn.aau.dk/files/77342092/Heat_Roadmap_Europe_Pre_Study_II_May_2013.pdf
http://vbn.aau.dk/files/77342092/Heat_Roadmap_Europe_Pre_Study_II_May_2013.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/190149/16_04-DECC-The_Future_of_Heating_Accessible-10.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/190149/16_04-DECC-The_Future_of_Heating_Accessible-10.pdf
http://cfg.homesandcommunities.co.uk/district-heating-good-practice-learning-low-carbon-infrastructure-fund
http://cfg.homesandcommunities.co.uk/district-heating-good-practice-learning-low-carbon-infrastructure-fund
http://cfg.homesandcommunities.co.uk/district-heating-good-practice-learning-low-carbon-infrastructure-fund
http://www.heatandthecity.org.uk/dh_vanguards_network
http://www.heatandthecity.org.uk/dh_vanguards_network
https://www.gov.uk/heat-networks-delivery-support
https://www.gov.uk/heat-networks-delivery-support
http://www.londonheatmap.org.uk/Content/uploaded/documents/LHNM_Manual2014Low.pdf
http://www.londonheatmap.org.uk/Content/uploaded/documents/LHNM_Manual2014Low.pdf
http://www.unep.org/energy/portals/50177/DES_District_Energy_Report_full_02_d.pdf
http://www.unep.org/energy/portals/50177/DES_District_Energy_Report_full_02_d.pdf
http://www.unep.org/energy/portals/50177/DES_District_Energy_Report_full_02_d.pdf
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BRISTOL 2015

European Green Capital is a prestigious annual award
designed to promote and reward the efforts of cities to
improve the environment. Bristol is the first ever UK city to
win the award.

European Green Capital is run by The European

Commi ssion, recognising that Europeds urban societies

face many environmental challenges i and that
sustainable, low-carbon living is vital to the future of our
cities and our people.

The award was first won by Stockholm in 2010. Since
then, Hamburg, Vitoria-Gasteiz, Nantes and Copenhagen
have carried the torch. Bristol will hand over to Ljubljana at
the end of the year.

THE BRISTOL METHOD

The Bristol Method is a knowledge-transfer programme
aimed at helping people in other cities understand and
apply the lessons that Bristol has learned in becoming a
more sustainable city, not just in 2015 but in the last
decade.

Each module of the Bristol Method is presented as an

easy-to-di gest oO6how tod guide on a particular
use Bristolods experiences as a case study.
contain generic advice and recommendations that each

reader can tailor to their own circumstances.

The Bristol Method modules are published on the Bristol
2015 website at www.bristol2015.co.uk/method
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