MAYOR OF LONDON




COPYRIGHT

Greater London Authority
June 2014

Published by

Greater LondoAuthority

City Hall

The Queen-s Wal k
More London

London SE1 2AA
www.london.gov.uk

enquiries 020 7983 4100

minicom 020 7983 4458

Copies of this report are availdbden www.london.gov.uk

Report Authors:

Alison InglebYGLA)
Jonathan Williams (BRE)




CONTENTS

Executive Summary

Introduction

Strategic scale applimms determined in 2013
Energy policies the London Plan

Application of the Energy Hierarchy
Step 1: Energy efficiency in new developments
Step 2: New developments supporting the plans for district heating in London
Step 3: Renewable energy in new developments
Reductions in Regulated CQ Emissions Achieved in 2013
Overall regulated G&ductions
Proportion of developments meeting the target
The cumulative shortfall in Q@ductions
Comparing C@eductions to the new building regulations
Investment due to London Plan Energy Policies
Conclusion
Appendix 1: Bibliography
Appendix 2: Glossary
Appendix 3: Very Large Developments

Appendix 4: Costto the GLA

10
12
13

15
16
16
24
26
27
28
29
29
31
33
35
37
39

46




Monitoring the implementation of London Plan energy policies in 2013

EXECUTIVE
SUMMARY
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This document sets out the outcomes secured in 2013 as a result of implementation of the London
Plan energy policies (specifically Policy 5.2) through the planning syateoncdnsiders the role of
new development in contributing to the delivery of decentralised energy systems in London.

Key Highlights:

This document sets out the outcomes secured in 2013 as a result of implementation of t
London Plan energy polic{gpecifically Policy 5.2) through the planning system:

1 Implementation of the energy hierarchy in 2013 resulted in regulgtethiS&ion
reductions of 36 per cent more than required by Part L 2010 of the Building Regu

1 Commitment to thprovision of CHP plant able to produce 25MW of electricity and
similar amount of heat, equivalent to 16 per cent of the CHP electrical capacity in
in London in 2012

1 Significant investment secured at each stage of the energy hierarchy including:

0 Be Lean Investment in energy demand reduction measures resulting in a {
cent reduction in C@missions compared to Part L 2010 through energy
efficiency measures alone

0 Be Clean £120 million in heat network infrastructure and associated CHP
capacity supporting the strategic move to decentralised energy networks

o Be Green£13 million in photovoltaic panels and additional investment in of
renewable energy technologies

The Mayor must be consulted on all planning applications thatstratefjic importance to London
After an application has been referred by one of Leni@dealauthorities the Mayor is required to
provide a statement of compliance with the Londori Rithin six weekStage 1) Once thdocal

authority has resolved determine the applicatipit is required to refer it back to the Mayor to allow
him to decide whether to direct refusal, take over the application for his own determination or allow
the localauthority's decision to starj8tage 1)

An energy assessnt is required for each planning application referable to the,detiog out

how the London Plan energy policies will be met within the development. Specifically, applicants are
required to set out how the proposals applyfdhewingenergy hierargh

° Be lean: use less energy

° Be clean: supply energy efficiently
° Be green: use renewable energy

The hierarchy provides the mechanism through which the carbon dioyieéen{€on reduction
targets in Policy 5.2 of the London Plan are achieved. ttoaistbutes to the implementation of

! Definitions of strategic applications are set out in the Mayor of London Order 2008
https://www.london.gov.uk/sites/default/files/archives/Mayor%25200f%2520London%25200rder%25202008.pdf
2The London Plan is available Hetps://www.london.gov.uk/priorities/planning/londeplan



https://www.london.gov.uk/sites/default/files/archives/Mayor%2520of%2520London%2520Order%25202008.pdf
https://www.london.gov.uk/priorities/planning/london-plan
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strategic energy policies relating to decentralised networkssures opportunities fouilding
occupantgo receive efficient, secure and affordable energy.

A specialist team evaluates each energy assessmesur®that the London Plan energy policies
are met and, where necessary, negotiate improvetmettategiesThe commitments secured
through this process in 2013 are reviewed in this yegoudh may be of interest developers and
their consultantgplanning case officergolicy officerand others with an interest in how London
Plan policies are implemented

172 applications which had been granted provisional permission by the local planning authority were
considered by the Mayor at Stdiga 2013° and approved. Three other applications, which were

refused by the local planning authority, were taken over by the Mayaoaridhese were

approved in 2013. The combined number is similar to the number of approvalsis Z@ih2ll

planning apptations, whether or not these developments are built out or get superseded will depend
on many factordor example i@ more economic use for the land is identifiethere is @hange in

land owner with different objectiv€sgure 1 shows the distribution, size and type of developments
approved by the Mayor at Stage Il in 2013 and hence considered in this report.

Figurel: Distribution of Stage Il applications approved in 2013

Developments which
received planning
permission in 2013

Mixed Use
e Small (< 500 dwellings)
® Medium (500 - 999 dwellings)
. Large (1000+ dwellings)
Non Domestic
¢ Small (<10,000 sq m)
@ Medium (10,000 - 29,999 sq m)
@ Large (30,000+ sq m)

© Crown Copyright and database right 2014. Ordnance Survey 100032216 GLA

%11 other applications were also seen at Stégeing been refused by the local planning authority but were not taken
over by the Mayor
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Significant energy related outcomes continadektsecured through implementation of the London
Plan energy polices in 2013. These included commitments to:

° Investment in demand reduction measures to exceed the requirements of Building Regulations
through energy efficiency alone and redesalentiaknergybillsby circa £580k per annum
New heat network infrastructure and associated generation equipment including:

o circaE1l7million of investment in combined heat and power (CHP) plant able to
produce 25MW of electricity and a similar amount of veaidly equivalent to the
amount required to supply 50,000 honTéss new capacity represents 16 per cent of
the 153MW of CHP electrical capacity installed in London it 2012

o around £103million of investment in heat network infrastructure for ciro@ 41,0
communally heated dwellings

o Site hat networks in seven very largexed use developments, with each one
contributing to the development of an area wide netwéukther detail on these
developments is included in Appendix 3.

o0 Approximately 60 permamt jobs created in operating and maintaining the heat
network infrastructure and associated energy generation equipment.

° Investment in renewable energy equipment, including circa £14 million to provide approximately
71,000 of photovoltaic panel3hisequates to approximately 7MW of new electrical capacity
equivalent to the average demand of circa 14,000 homes

[e]

The energy outcomes set out above will reduce fossil fuel use resulting in:
° RegulatedCQ emission reductions of 36 per cent more thaninediby Part L 2010 of the
Building Regulations. This improvement is greater than the 25 per cent target for new
developments set out in Policy 5.2 of the London Plan for the period 2010 tar2ff&presents
a circaB0 per cent regulated C@&ductioncompared to the new 2013 Building Regulations.
Circa 49,474 tonnes per annum of regulatece®i3sion reductions, over and above those
reductions required to comply with Part L 2010 of the Building Regulakisns. equivalent to
retrofitting loft insdation in circa 12800 existing home$his comparegs combined savings
from theRE:NEVEnd FE:FITprogrammes of 29,900 tonnes in 2012

The regulated C@missions after each stage of the energy hierarchy are shown i@ B&jowe

The emissions are reduced well below Part L 2010 of the Building Regulations requirements through
energy efficiency (EE) measures. The largest reduction is then achieved through CHP, before a furthe
reduction througluse ofrenewable energgchndogies

4 Combined Heat and Power in Scotl&viages, Northern Ireland and the regions of England in 2012
® Including more than 1000 dwellings

® UK installed PV capacity2012 wad706MW Digest of UK EneygStatistics 2012

" These figures exclude the impact of unregulated emjssignsatering, small power, etc.


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/244741/2_chp_in_the_regions_2012.pdf
https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes
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Figure2: Regulated C@missions after each stage of the energy hierarchy

Part L2010

Part L2013

25% Target

BEEER

Regulted CO2embsions (tonnesfannum)

20000

After EE After EE & CHP After EE, CHP & Renewables

Less than 10 per cent of developments for whighhe@dQction data was provided did not meet the
carbon dioxide reduction target set out in Policy 5.8iterx these wereften developments where

CHP was not suitable due to the nature of the developriretitese circumstances, the London Plan
requires the developer to agree a @gasiru contribution with the local borough to account for the
shortfall in CQemission radttions (see Policy 5.2E). Reflecting that this circumstance only applied to
a small number of developments in 2013, this shortfall equated to an approximate value of just
£0.4million. It should be noted that only certain London borbhgire mechanisnisplace for

collecting contributions from developers.

Tablel below compares the figures for 2010, 2011, 2012 and 2013. The number of applications was
broadly similar to that occurring in 2012. However, the total number of dwebipgkcationsvas

down 22 per cent compared to the previous year, as the quantum of development receiving planning
permission stabilised after a sharp rise in 2012.

Although the percentage C€avings were the same as 2012, overab&@Angs were 10,343 tonnes
per annum lower. This was primarily due to a reduction in the mimiNveilingsn planning
applicationseceivedmeaning theverallregulated COemissions were lower than in 2012. The
number of dwellings committing to oest to heat networks was also down, again due to a lower
total number of dwellings receiving planning permission.

8 E.g. Islington, Lewisham, City of London, Kensington and Chelsea
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Table 1 Comparison of 2010, 2011, 2012 and 2013 figures

2010 2011 2012 2013
Stagell applications 112 118 171 174
Number ofiwellings in development 28,181 | 32,051 @ 55,879 & 43,178
Estimated dmestic floor arégmillion m) 2.0 2.2 3.9 3.0
Nondomestic floor area (milliorf)m 2.2 1.5 2.3 2.3
Regulated C@mission reductions compared to 33 33 36 36
Part L 2010 Building Regulations (pemt)
Regulated Cmissions reductions compared to. 35,598 | 41,136 @ 59,817 | 49,474
Part L 2010 Building Regulations (tonnes per
annum)
Dwellings connected to heat networks 27,000 = 31,000 53,000 @ 41,097
Proposed CHP electrical capacity (MW) 28 17 29 25
PV Panels (fn 22,500 @ 49,000 | 87,000 71,354

® Assumes that the average dwelling receiving planning approval has an internal afea of 70m
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INTRODUCTION
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The construction of new buildings and homes is a key contributor to stimulating economic recovery.
The buildings constructed today will be occupied for many years to come and help to make London a
low-carbon, resource efficietity of the future. It is sgntial that they provide Londoners with
comfortable environments within which to live and work, which are affordable and have minimal
impact on the environment.

Hence, the London Pfamequires new buildings to achieve high levels of energy efficiency an
developers to provide the infrastructure to supply the remaining energy efficiently. The energy
hierarchy, upon which the energy policies in the London Plan are based, adheres to the following
order:

1. use less energy (be lean)
2. supply energy efficientlipé clean)
3. use renewable energy (be green)

As well as encouraging the efficient use of energy, the policies facilitate other benefits including
increased security of supply and affordable energwrticularPolicy 5.5 outlines hotlie Mayor

expects 2per cent of the heat and power used in London to be genénabedh the use of

localised decentralised energy systems by a0@%rioritises the development of heat networks at

the development and area wide levels accordiiglgelivery of decentiaed energin Londons
supported through the planning process by requiring the implementation of site wide heat networks
where appropriate in new developments which are the subjeategfis scalplanningapplicatios.

Increased investment in eneedfjciency measures, infrastructure and low and zero carbon
technologies ialsostimulated through the policies, thereby contributing to increased associated
employment.

Policy 5.2 sets G@mission reduction targets for new buildings. In the mediuntties®a,are
aligned to fit with the government-s pltans fo
domestic buildings from 2019. However, in the intervening period the policy requires new buildings
to achieve additional C@ductions over and almthose required by Building Regulations. Between
2010 and 2013, the London Plan target of 25 per cent reductionsem@Sions above Part L 2010

of the Building Regulations applied to applications. The target increased to 40 per cent better than
Part L2010 of the Building Regulations for applications recéaedr after 1st October 2013.

An energy assessment is required for each planning application referable to the Mayor. In preparing
the energy assessment, applicants are required to follow ther Goaaon Authority (GLA)

guidance on preparing energy assessrdbish energy assessment is then evaluated on a case by
case basisy adedicated energy planniteamto ensure compliance with London Plan pobaids

ensure each developméwhere apmpriatg contributes to the long term plans for decentralised

9 The London Plan is available Hetps://www.london.gov.uk/priorities/planning/londeplan

1 At Stagd

12 http://www.london.gov.uk/priorities/planmig/strategic planningapplications/preplanningpplicationmeeting
service/energaplanninggla-guidanceon-preparingenergyassessments



https://www.london.gov.uk/priorities/planning/london-plan
http://www.london.gov.uk/priorities/planning/strategic-planning-applications/preplanning-application-meeting-service/energy-planning-gla-guidance-on-preparing-energy-assessments
http://www.london.gov.uk/priorities/planning/strategic-planning-applications/preplanning-application-meeting-service/energy-planning-gla-guidance-on-preparing-energy-assessments
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energy in LondorThe evaluation recognises the particular circumstances of individual developments
and the constraints that apply in each cBsgher information on the costs to the GLArof/iding
the team to implement the policies are provided in Appendix 4.

The regulated C@mission reductions and infrastructure commitments secured through the planning
process from applications determime2013 have been evaluated. This report ptefiemresults of

the evaluation; aether or not these developments are constructed or get superseded by new
planning applications will depend on the specific circumstances relating to each dey&opment
example if a more economic use for the lanéngifieéd, or there is a change in land owner with
different objectives

Strategic scale applications determined in 2013

The Mayor is responsible for London's planning at a strategic level. The 32 London boroughs and the
City of London are the local plannaghorities for their areas. The London Legacy Development
Corporation is the local planning authority for parts of east London.

The Greater London Authority Acts 1999 and 2007 require the boroughs to consult the Mayor of
London on planning applicatiomst are of potential strategic importance to London, as defined by
the government and set out in The Town and Country Planning (Mayor of London) Order 2008.

The Mayor is required to provide a statement of compliance with the London Plan within six weeks of
receiving an application from the local planning autlftrisystatement is commonly referred to as a
Stage | report)Once the planning authority has resolved to determine the application, it is required to
refer it back to the Mayor to allow him teide whether to direct refusal, take over the application

for his own determination or allow the planning authority's decision toBtendayor s deci s i 01
(commonly knownas & ge | I) wi || take the form offoman of
the Mayor.

172 applications which had been granted provisional permission by the local planning authority were
consideredby the Mayor at Stagein 2013° and approved. Three other applications, which were
refused by the local planning authority,estaken over by the Mayor and 2 of these were approved

in 2013. The combined number is similar to the euaflapprovals in 2012. Tablgl@strates a

breakdown oépplications bgevelopment type.

1311 other applications were also seen at Stégeing been refused by the local planning authority but were rat tak
over by the Mayor
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Table 2 Breakdown by cagory of applications &tage lin 2013

Type of development Number of Number of dwellings Non-domestic floor
developments area (millions m2)
Mixed us& and domestic 116 43178 1.4
Non-domestic 58 0 0.9
Total 174 43,178 2.3

Energy policies in the London Plan

In Policy 5.1he Mayosstates his intentonte e ek t o achi eve an overall
dioxide emissions of 60 per cent (below 1990 levels) bylR@32&xpected that the GLA Group,

London boroughs and other organisations will contribute to meesirsgrétegic reduction target,

and the GLA will monitor progress towards its achievement.

The modellingvhichinformedthe 60 per cent C@eduction by 2025 target assumed all new homes
will need to be zero carbon from 20416d nordomestic buildings from 2018 achieve building
regulation compliance. Therefore, the contributidhexiew buildooliciesgo the CQreduction

targetwas assumed #rise from buildings obtaining planning approval and building regulations
conpliance prior to the introduction of the zero carbon requirements tNehiéatively short

duration of this periddmeans the contribution of new build to the overallr€dction target is
envisaged to be relatively modestnpared to the existing hiing stock, it haanimportant role to

play in demonstrating best practice in building design and catalysing new, area wide decentralised
energy schemes.

Policy 5.2A requires that developments should make the fullest contribution to minimising carbon
dioxide emissions in accordance with the following hierarchy:

1. Be lean: use less energy
2. Be clean: supply energy efficiently
3. Be green: use renewable energy

Policy 5.2B sets targets for carbon dioxide reductions in buildings. These targets are expressed as
minimum improvements over the Target Emissions Rate (TER) outlined in the national Building
RegulationsApplications received at Stadeefore 1 October 2013 were required to achieve a 25 per
cent reduction in regulated C€dnissions compared to a Part L 26flihe Building Regulations
compliant development.

14 All these developments have a residential and commercial component
155 years for dwellingsd 8 years for nedomestic buildings
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The Mayor appliedhé 40 per cent target to Stagagplications received on or after the 1 October
2013. As this report only examines applications considered by the Mayor IgteBtagplication

woud have to have been received at Staggeor after 1 October 2013 and considered at $tage
before the 31 December 2013 to have had the 40 per cent target applied and be included in this
report. Examination of the data identifeedy 1 development whicfell into this category. This
number is expected to be much higher in 2014.

Major development proposals should include a detailed energy assessment to demonstrate how the
targets for carbon dioxide emissions reduction outlined above are to be métevithmework of
the energy hierarchy.

As a minimum, energy assessments are expected to include the following details:
° calculation of the carbon dioxide emissions covered by the building regulatiohstitgeacf the
energy hierarchy

proposals to redaccarbon dioxide emissions through the energy efficient deshgnsote,

buildings and services

proposals to further reduce carbon dioxide emissions through the use of decentralised energy
where feasible, such as district heating and coolihgaanbind heat and power (CHP)

proposals to further reduce carbon dioxide emissions through the usstefrenewable energy
technologies.

Where it is clearly demonstrated that the specific targets cannot be fully achisitedaoy
shortfall may be providedf-site or through a cashlieu contribution to the relevant borough to be
ring fenced to secure delivery of carbon dioxide savings elsewhere.

There are also specific policies (5.3, 5.6 and 5.7) relating to the individual elements of the energy
hierarby.
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Step 1: Energy efficiency in new developments

Policy 5.3 of the London Plan stattest development proposals should demonstrate that sustainable
standards are integral to the proposal and ensure that they are considered at the beginning of the
design process. Standards include measures to maxinesassons reductions across ttes si
including the building and services.

New developments are required to incorporate passive and active energy efficiency measures in orde
to minimise the demand for energy. In addition to enhancing the design of the building,

developments are requiredihclude active measures such as energy efficient lighting, heat recovery
systems and advanced controls.

Energy efficiency is the first element of the energy hierarchy and developers are regumad to
improving energy efficienbgfore CHP and rewable energy systems. This approach of encouraging
the highest levels of energy efficiency to reduce demand is reinforced by requiring developments to
reduce regulated G@missions below those of a Building Regulations compliant development
through energ efficiency alone.

The reduction in regulated £#missions from energy efficiency alone compared to a Part L 2010 of
the Building Regulations compliant development increased further to 9 per cent in 2013. This
compares to reductions from energy effeyiest 1 per cent and 5 per cent in 2011 and 2012
respectivelandsuggestshat developerand their consultanereenhancingheir understanding of

the scope for increased energy efficienegsuresandareincreasingly willingly to commit to greater
CQ reductiors through thidirst element of the energy hierarchy.

The potential for further C@ductions through energy efficiency

Work commissioned by the GLA in 2013 suggests that additional savings may be achievable by furthe
improving the fabric @mdesign of new buildings, although the extent of the improvements are

subject to practical and cost constraints, e.g. design restrictions relating to orientation. In particular,
the research highlighted that reducing the percentage of the facade whazkdsdemonstrated
significant benefits. External walls are better thermal insulators than windows and so reducing the
area of glazing reduced the @@issions. Furthermore, external walls are cheaper than windows,
reducing the capital cost aslivTheresults showed that moving from a nearly fully glazed facade to
the baseline design option (glazing area approximatphr 2@ntof the floor area), provides al3

per centreduction in COemissions. In operation, additional savings are also pdssibghtthe
incorporation ofechnologies such amartmetertechnologies and behavioural chafgese

savings are primarily reflected in reductions in unregulated emissions and hence not captured within
the savings in this report which deals solelyregilated CQOemissions.

Step 2: New developments supporting the plans for district heating in London

Policy 5.5 states that the Mayor expects 25 per cent of the heat and power used in London to be
generated through the use of localised decentralisedyesystgms by 2025. In order to achieve this
target the Mayor prioritises the development of heating netwiditisugh the bulk of carbon

savings from this work are anticipated to come from converting the energy supply of existing building
stock, heimplement ati on of the -Be Clean- el ement of
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important rolédoth in providing an opportunity, through large new developments, for new heat
networks to be established andansuring new developments are ready to cotomdecentralised
networks as and when they become available.

Energy Masterplans

The development of heat networks relies on the identificataveadvith the right mix of heat
demands, connecting buildings and a motivated project owner. The Enezgyldiastg (EMP)
process has been developed by the- @dcentralised Energy Project Delitsrit (DEPDU) to
identify opportunities for new networkd.ondon and to set out a lonterm vision for heat network
development.

The Masterplasets out initial proposals for pipe routes and plant locations, astivekesnomic
and environmental impacts of their implementation.

Energy masterplansitline existing, planned and proposed developments that may be of potential
interest for futurenterconnectionThe masterplarshould therefore play a keyte wherconsideing

a de v el metwonkedasigrsueh as placement of energy centres and the capacity of pipes to
interconnect with other heat loa@nce the information is assembled ihtorhap, different network
combinations of demand connected to potential energy centres can be eusingtedhne

economic modellingchniques which provide indicative sizing of the network and financial viability.

In 2012 and 2013 a number of new ggenasterplans were publisioecthe London Hed#flap web
site (vww.londonheatmap.org)uRhesancluck:

Royal Docks and Canning Town Energy Infrastructure Report

Upper Lee Valley Decentralised Energy Netwiaitham Forest Satellite Schemes
London Borough of Redbridge Decentralised Energy Masterplanning Study
London Borough of Brent Wembley Regeneration Area Energy Masterplan
Royal Borough of Kingston upon Thames Energy Master Plan

Decentralised Enertlasterplan for Westminster

London Riverside Opportunity Area Energy Masterplan

0O O O O O O o

Energy masterplarmse often followed bfgasibility studieshichconsider in detail the technical and
economic opportunities and constraints to establibieatnetworkssewing part or all afhe area
covered by a masterpl&@houlda network beconsidered feasibla,business plan for implementation
is required and, ultimately, an authority (or other organisation) must proceed with a procurement
exercise taeliver thenetwork.

Area Wide Heat Networks

The implementation of large heat networks provides the flexibility to switch fuel and heat generation
technologies, thereby allowing heat supplies to be decarbonised by moving away from fossil fuels.
Nowhere is this more clearly illustrated than in Gothenburg, Sweden where 90 per cent of all
apartment blocks in the City are heated by a heat network. B@é8@ever 90 per cent of the heat


http://www.londonheatmap.org.uk/
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was provided by fossil fuel but now the majority of heat dommesvaste heat sourc@gsfuse
incineration and refineries and other industitf) another 15 per cent from renewaliles

Table 3 providesummary informatidor examples odrea widdeatnetworkghat have been
developed and are operatianablsoincludesa seletion ofnetworks which are planniedthe near
future. An indication of the scale of the networks is given by the number of tumeedly planned
to beconnectednto the networkin some cases there may be the potential for furkipamnsion of
thse networks, however the viability of this for each network depeadsinge of factors including
the diameter of the pipework leaving the energy centre and throughout the primary hiéheork
temperature difference achieved between tive &ind return pipewagréindthe physicabpace within
the energy centre(s) to accommodate additional heat generation equipment.

Table3: Examples of existing and planned area wide heat networks

Homes conneced
Network Status (N.B. may be Brief description
additional non-
domestic space)

SELCHP Operational ~2500 An existing energy from waste (EfMnt is
(Lewisham the primary heat source for this network. Tl
and network became operational in November
Southwark) 2013 and supplies heatfige existing

housing estates. There is scope for expans
to serve other buildings, including new
developments, in the surroundimgaa

Olympic Park | Operational 3000° The heat network and energy cegtrehich
(straddles 4 use gas fire@HP as the lead heat source,
boroughs) wereconstructed to serve the buildings in tt

London 2012 Olympic Village. It has alreac
expanded to serve buildings outside the pa
and has the potential for significant expans
in the years aheaalg. bays are located withi
the energy centres for addital heat
generation plant

Bunhill Operational ~850 (Phase 1) | The first phase of the Bunhill network

(Islington) connectghreehousingestates and two leisul
centresvia a 1km networklt is served by an
energy centre containing gas fired CHP an
beame operational in late 2012. The secot

¥“GDt eborg Ener gi - s ditientfor Glabal Distridrergy QlimateyAsds 2009: Appl i ca
" and the related mass flow rate of the water contained therein
¥Located in the fomer athletes- village
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Euston Road | Planned
(Camden)

White City Planned
(Hammersmitt
& Fulham)

Vauxhall Nine' Planned
Elms Batterse
(Lambeth and
Wandsworth)

339(+ 75,000rh
non-domestic
associated with the
biomedical researc
facility)

5000

16,000

phase will use a low temperature network,
supplied by sources of waste heat, to supp
additionalnew and existing buildings

In the Euston Road area, a cluster of four
communally heated estatesve been
identifiedwhich are in close proximity aonew
major biomedical research facdig to be
completed in 2015/ which obtained
planning permission in 2ZDIThedemand of
the estatesndresearch facilityas been
assessed on behalf of the Decentralised
Energy for London programme and pravide
an excellent opportunity for a network.
Following prepatory work and apyal by the
London Borough of Camden Cabinet, a
procurement exercise for the development
this network was initiated in tepringof

2014.

An energy study for the White City
opportunity area found that the area is a
suitable location for a decentralised energy
schemeA strategic framework and master
plan for the development of a network has
been developed.

The VNEB opportunity area planning
framework sets out an energy master plan
the area which includes the development o
low carbon district heating netwaeaving
developments in éhheart of Nine Elms,
Battersea Power Station and the New Cow«
Garden Market initially, with the potential tc
expand. The findings of a feasibility study &
being developed with a view to
commercialising the opportunity and bringil
the scheme to markefthe feasibility identifie
that the annual heat supply to the network
could reach 100,000MWh by 20®@4&h over a
quarter ofthisrelated to the Battersea Powe
Station development alone.
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New Developments
New developments have an important role toiplaginging area wide networks, such as those
described above, to fruition. They can provide a contribution in one of two ways:

1. The largest new developments have the potential to be the catalyst of area wide heat networks
serving existing buildings in theinity, as well as new buildings

2. Smaller new developments are often important heat loads to support the delivery of area wide
networks consisting of multiple existing and new buildings.

Hence, stablishing site heat networks on new developmentsruesteer of strategic benefits
including:
°Avoiding locking in a dwelling-s heat supply
individual gas boilers)
° Enabihgsatellite new developments and existing buildings to be linked in an area wide netwo
° Enablingheat supply to be decarbonised by switching an area wide retveatksource(s) to

energy efficient technologies and low carbon fodle future.

Very large new developments

Asillustratedn Figure Jelow, a number of very large mixes desvelopments, each incorporating
over 1,000 dwellings, obtained planning approval in2@&igen their scale, these developments
often form a key part of the plans set out in Opportunity Area Planning Frameworks (OAPF
Similarly, the energy infrastiwre (e.g. site heat network) planned for these developments can be a
key element in realising the plans for area wide district heating neBuerks.the scale of these
developments they are inevitably mpitaseand often envisaged to take over a deda complete
Appendix3 provideswo more indepth case studider the Earls Court dewgpimentand Greenwich
Peninsula area, outlinihgw theenergy infrastructure links to the plans for the wider area.

¥ The Battersea Power Station site was also the subject of a Section 73 of the Town and Country Planning Act 1990
application in 2013 but is not coveiia this report as it was accounted for in the 2010 monitoring report.
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Fgure3: Very large new developments approved at Stage Il in 2013
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; 2012 —— Potential DH Networks
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¢ Anbopated'-tlmacales. Upto 2023
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Ensuring smaller developments in dense areas argfoified

The majority of residential units receiving planning approval from the Mayor in 2013 were located in
developments of less than 1,000 homes. In those developments the average number of units was
circa 250.

While these developments were generatlpfra scale where they would be the catalyst for an area
wide network, it was importaitsecure commitmetd them being future proofed to enable them

to play t he.idistrigi Beatihglans: Hehce,wiecea development was located in an
area that could be served by an area wide network in the future, the development was expected to
include a site heat network to allow future connection. If the developer was able to clearly
demonstrate with whole life costifuging reasonable assumptjahst a site heat network was not
financially viable and would result in uneconomic costs for occupiers, the development was not
required to adopt a site heat netwdfkr example, developments with individual houses fell in to this
category’.

This approactesulted in commitments to 24,008 residential units being supplied by a heat network.
Including the 17,089 dwellings connecting to heat networks in the very large developments, overall
this resulted in commitments to 41,097 dwellings (95 per centtotahdwellings receiving

approval) connecting to heat networks. Individual houses in developments were not usually
communally heatedle to the higher heat distribution losses typically occurring in the distribution
system for these types of dwelling Wwtice located a greater distance apart

Figure 4 illustrates the distribution of the developments which commited to the provision of site wide
heat networks in 2011, 2012 and 2013, mapped against identified areas of decentralised energy
potentiaf. Thisillustrates the concentrations of site wide heat networks in these areas, predominantly
in the inner London boroughs, but also in specific identified areas further out (e.g. Croydon town
centre).

201760 of the 2080 dwellings (5 per cent of total dwellings) not connecting to site heat networks were individual houses.
2 Data on areas of decentralised energy potential sourceth&amndon Heat Mapwww.londonheatmap.org.uk/
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Figured: Distribution of developments commmittto providing site heat networks

Developments
committed to
provision of site
wide heat networks

m 2013
| 2012
@ 20m

Areas of
decentralised
energy potential
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Combined heat and power (CHP) capacity serving new developments

Just under twehirds of strategic developments met a proportion of their energy requirements
through CHP. This resulted in commitments to circa 25MMPadlEctrical capacity as part of
proposals submitted in 2Q18oadly equivalent to thedectricityrequired to supply 50,000 homes
and equivalent to 16 per cent of the CHP electrical capacity installed in. Ddvsloompares to
commitments t@9MW and. 7MWof CHP electrical capaaity2012 and 2011 respectively.

As shown in Tabtebelow, the vast majority of the capacity was found in the two larger installation
tranches; 100kWWo 999kW and 1MWand above. However, the average installation size varie
significantly in the two tranches with the average capacity in the second tranche nearly ten times
higher than that of the first. The largest single CHP instalgtbpnsed wa®r the second

permanent energy centre in the Earls Court development.

Atthe -l ess,-thamal O0OkWe Mayor does not request
residential only developments due primarily to the complexities of managing CHP electricity sales in
these circumstances. However, developers often propostthessother requiements such as
compliance with conditions
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Table5: Size distribution of CHP installations secured through planning in 2013

Total electrical capacity Average size of installation (MW,)
(MW,)**
Less than 100kWe 1.9 0.05
100kWe to 999kWe 11.7 0.27
1MWeand above 10.9 2.19
Total 24.5 -

Step 3: Renewable energy in new developments

Policy 5.7 of the London Plan requires that, after considering the first two elements of the energy
hierarchy, major development proposals should provj@éen®Sions reductions through the use of
onsite renewable energy generation, where feasible.

Theproportionof developments exceeding the targets in Policy 5.2 of the London Plan in 2013
through the first two elements of the energy hierarchy and notgingpenewable energy systems
doubled compared to 2012. Overall, 32 developments exceeded the targets in Policy 5.2 of the
London Plan through the first two elements of the hierarchiyeamoeédid not propose osite

renewable energy systems. This treadreverse with the raising of the London Plan target to 40 per
cent beyond Part L 2010 of the Building Regulations for applications received latrStagsdter

the 1 October 2013.

As can be seen in Table 6 belohgtovoltaic panels was the most poprdaewable energy

technology apted by developeia 2013 Thismirrorghe preceding years and reflects the

complementary nature of the technology with @itere electricity production is not usually a

limiting facto}, which is adopted in madgvelopments. Other renewable technologies, such as heat
pumps and solar thermal, are sometimes proposed but there are far fewer of these irssallations

base load heat is provided by CHP and the technolagiédtend to compete for the same heat

load The number of biomass installations remains low, primarily due to concerns regarding the impact
on local air quality.

2221 developments incorporating CHP did not provide an estimate of the electrical capacity. These developments are
estimated to incorporate an additional 3bf\lectrical capacity.
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Table6: Number of installations of different types of renewable energy systems

PV 60 107 123
Biomass boilers 14 7 8
Heat pumps 19 21 27

Solar thermal 10 6 12
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REDUCTIONS IN
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EMISSIONS
ACHIEVED IN 2013
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Overall regulated CQ reductions

Policy 5.2 of the London Plan sets targets for regulatgedrii€sions reductions over and above

those required by Part L 2010 of the Building Regulations. Developments were required to achieve a
25 per cent regulated €é@missions reduction in 2013 compared to a Part L 2010 compliant
developmentThe target incresed to 40 per cent better than Part L 2010 of the Building Regulations
for applications received by the Mayor at Stageor after 1 October 20113 line with London Plan

policy; however this new target only applied to one development covered bwythis rep

Table 7 (below) provides the emissions after each stage of the energy hierarchy for new development
that werereferred to the GLA and obtaining planning approval in 2013. The application of the London
Plan energy policies in these new developmenitkbe® in cumulative regulated @@ission

reductions of 49,474 tonnes per annum relative to the Part L 2010 of the Building Regulations Target
Emissions Rate (TERhis compares to combined savings from tHeEYE and RE:FIT programmes

of 29,90 tonnesn 2012, andis equivalent to retrofitting loft insulation in cir@4,000 existing

home$¥’.

Regulated C®emission data at each stage of the energy hierarchy was not providedtiptwo
applicationg13 per centof all applications considered at StHg®f these:

° fourapplications related to refurbishment and/or geanf use of existing buildings

° two applications related to temporary facilities.

Additionally, there were foapplications relating solelydaa energy centre. In these circumstances,

CQ savings were allocated to the developments served by the energy centre, rather than the centre
itself. One of these, the Beddington Energy Recovery Facility, will generate electricity for export to
the nation&grid with the capability to export heat to district heating networks should they be
developed in the vicinity. Another application, located at the Sustainable Industries Park in
Dagenham, was for a biogas production facility which will inject theogas igas grid.

Other applications where {&mission data was not provided fell into a range of categories e.g. very
small developments, small extensions to existing buildings, etc.

The reductions in regulated f&issions equate to @veralpercentge saving of approximately 36
per cent beyond the requirements of Part L 20108e0Building Regulations; significantly higher than
the 25 per cent target in Policy 5.2 and approaching the new 40 per cent target which will apply to
many Stag# applicatbons in 2014The abily of developments to meet this new target through
increasing carbon dioxideductions orsite will vary depending on the type and characteristics of the
development. Howevehe achievement of overall savings of 36 per cent ingd@d8a positive
indication that futur@verall carbon savingdl meet this new target

Similarly to previous years, the largest contribution was due to CHP and amounted to 29,168 tonnes
of CQ per annum well over half of the overall reductioheTirst element of the energy hierarchy,
energy efficiency, achieved a reduction of 9 per cent. Renewable energy, the final element of the

% Assumes average saving per dwelling of 0.4 tonnes p&Cdnum from OFGEM CERT spreadsheet
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hierarchy, was responsible for the smallest reduction of the three efethsntdargelydue to the
difficulties of installing orsite renewable energyatigh density, urban environment.

Table7: CQ emission reductions from application of the energy hierarchy

Regulated CQ Cumulative regulated® CQ emissions

emissions reductions relative to Part L 2010
Building Regulations
(tCO,lyear) (tCO,lyear) (per cent)
Baseline 138,035 - -
After energy efficiency 125,422 12,613 9
After energy efficiency & CHP 96,254 41,781 30
After energy efficiency, CHP & 88,561 49,474 36

renewables

Proportion of developments meeting the target

Over 90 per cent of developments for whichré&ction figures were provided met or exceeded the
25 per cent target in Policy 5.2 of the London Plan. As shown inHplosv, 22 per cent of
developments achieved £&ductions greater than or equal to 40 per &¢hé new London Plan
target. Less than 10 per cent of all developments failed to achieve the target threitgltarnon
reduction measures. Developmenrtmépinto this category are also discussed further below.

% Excluding unregulated energy
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Figure5: Proportion of developments achieving particular ranges of percentage savings

m >=40%
W 25-40%
m<25%

The cumulative shortfall in CO, reductions

Due to site specific constraints, developments do not atveyshe target in Policy 5.2 of the
London Plan using esite measures. In these circumstances, andésincontribution may be made
by the developer to the local borough to account for the shortfall, en@€3ion reductions. The

GLA supplementary planning guidance (SPG) for Sustainable Design and Construction contains
guidance to ensure a consistent approach to carbon dioxskdtof) and collection of cashlieu
contributions is adopted.

The totalshortfall from developments not meeting the target equated to approximately 216 tonnes of
regulated COemissions per annum in 2013. This represents a significant reduction from 2012 when
the shortfall amounted to 3,592 tonnes per annum, and may be diexetopers making a concerted
effort to achieve further G@ductions orsite rather than making a castfieu contribution related

to the shortfallon the grounds that the benefit of investment should be retained by the building
occupantsAs the shofall was relatively srhalonly equated to circa £38@0assuming an

indicative CQprice of £60 per tonne and a 30 year lifetime.

For illustrative purposes only, calculating the shortfall against the new 40 per cent target, it would
have equated to 847 tonnes of regulated Cémissions per annum. This corresponds to a value of
circa £17million, based on the 30 year lifetime and £60 per toppad&®

Comparing CQreductions to the new building regulations
Part L 2013 of the Building Regulatiocomes into effect on the 6 April 2014. Part L 2013 will require
an overall er centeduction in COemissions for new residential buildings and an ovpslic@nt

Bf£e0pertonneof Cvas t he centr al price assumpti on Salusiomsd i n govVve
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reduction in CQemissions for new natomestic buildings compared to Part L 201@eBuilding
Regulations.

Figure6 shows the CQeductions required by the new Part L 2013 of the Building Regulations over

and above Part L 2010. These reductions can be achieved through a combination of energy efficiency
CHP and renewable energy teabgiels. The figure also shows the @@uction through the

combined impact of the three elements of the energy hierarchy for developments receiving planning
approval in 2013. As can be seen, ther@fdictions from those developments achieving planning in

2013 far exceed those reductions required by the new building regulations. Indeed, the reductions
secured through energy efficiency alone exceed the requirements of Part L 2013.

Figure6: CQ reductions secured through the London Plan compared to thogedey Part L 2013
of the Building Regulations
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INVESTMENT DUE
TO LONDON PLAN
ENERGY POLICIES
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Substantial investment in infrastructure and technologies will be required to meet the commitments
obtained through implementation of London Plan energy polices in 2013. Overall, this is expected to
total morethan £184 million.

Energy efficiency measuedsne will result in G@®missions being reduced 9 per cent below a Part L
2010 of the Building Regulations compliant developrimplementing these energy efficiency
measuress estimated to stimulate addital investmerih new dwellings and natomesic
buildingsresulingin annual energy cost savings for dwelling occupants of £580k pef®awithm
additional energy costs savings for-domestic building occupants.

Assuming an installed capital cost of £700 per kilowatt of electrical capa2by\kieof CHP
electrical capacity committed to in 2013 is estimated to require investment of circa £17million

The site heat network infrastructure into which CHP will supply heat energy will also require
significant investment. It is estimated that atlegwof £103milliofi will be required to fund the heat
network infrastructure for the 41,097 dwellings with communal heating. Fdemestic buildings
will require additional further investment for the associated heat network infrastructure.

A workforcewill be required to operate and maintain the heat network infrastructure and associated
energy generation equipment serving the new developments. It is estimated that the developer
commitments obtained in 2013 will result in approximately 60 perman@nthjelmaajority of them

being in energy services companies (ESCOSs).

Investment in renewable energy systems was also proposed to help achigvednet©®
commitments. Using an installed capital cost estimate of £2,000 per kilowatt, providing cotta 7MW
photovoltaic panel electrical capacity will require an investment of approxinatalydEiThis
investment is envisaged to result in combinedife&atiff (FiT) revenue and electricity savings of circa
£0.9million per annurkurther investmentilvhappen in other renewable energy technologigs

heat pumps, solar thermal panels and biomass boilers.

% Based on SAP modelling measures to reduce the demand for heat.

?Tj.e. 700 x 25 x 1000 = 17,500,000

2 Assumes a heat distribution cost of £2500 per flat for district heating, taken from Table 51 of Code for Sustainable
Homes: A cost review (CM@rch 2010)

29 Assumes 0.5 jobs per mixed use/residential development for maintaining a site network
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CONCLUSION
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The continued implementation of the London Plan energy policies in 2013 has resulted in the
following commitments being secured:

° Regulated C@mission reductions of 36 per cent against a baseline in which developments
compliel with Part L 2010 of the Building Regulations.
° Significant investment at each stage of the energy hierarchy including:
o Investment iknergy demand reduction meastwagduce residential energy bills by
circa £580k per annum
o £120 million in heat netwonkfrastructure and associated CHP capacity
o £13 million in photovoltaic panels and additional investment in other renewable energy

technologies.
° Approximately 60 permanent jobs in operating and maintaining heat network infrastructure and

associated energymply plant.
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Glossary

Building Emissions Rate (BER) or Dwelling Emission Rate (DERY the actual building/dwelling
CQ emission rate. In order to comply with Part L of the Building Regulations, the BER/DER must be
less than the TERee below).

Combined Heat and Power (CHPis defined as the simultaneous generation of heat and power in a
single process. The power output is usually electricity, but may include mechanical power. Heat
outputs include hot water for space heating or domestic hot water production.

CHP Electrical @Gpacity is the maximum power generation capacity of CHP.

Communal heatingis a general term for a shared heating system where heat is supplied to multiple
dwellings and/or nomlomestic buildings using pipes containing hot water.

kilowatt (kW) + One thousath watts. A watt is a measure of power.
Megawatt (MW) £ One million watts. A watt is a measure of power.

Part L of the Building Regulations + Approved documents L1A and L2A of the Building
Regulations relate to the conservation of fuel and power in neimgsvaéhd new buildings other
than dwellings respectively.

Regulated CQ emissions+ The CQemissions arising from energy used by fixed building services,
as defined in Approved Document Part L of the Building Regulations. These include fixed systems for
lighting, heating, hot water, air conditioning and mechanical ventilation.

Simplified Building Energy Model (SBEM)is a computer program that provides an analysis of a
buil ding-s energy consumption. The pelablpose of
evaluations of energy use in rdmmestic buildings for Building Regulations compliance.

Site heat network + a set of flow and return pipes circulating hot water to the apartment blocks
(and apartments contained therein) and-domestic buildingsn a development.

Standard Assessment Procedure (SAP¥s a methodology for assessing and comparing the energy
and environmental performance of dwellings. Its purpose is to provide accurate and reliable
assessments of a dwelling-s energy performanc
other mlicy initiatives.

Target CQO Emission Rate (TER)s the minimum energy performance requirement for a new
dwelling/building. It is expressed in terms of the mass, @r@i@ed per year per square metre of the
total useful floor area of the building (kd/gear).
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The Plans for Heat Network infrastructure in the Earls Court Development

Context

The London Pladentifies Earls Court and West Kensington as an Opportunity Area spanning the
London Borough of Hammersmith and Fulham and the Royal Borough of Kensington and Chelsea.
The Earls Court and West Kensington Opportunity Area Joint Supplementary Plannamg Docum
(SPDY'provi des a guide to development in the Opp
Court and West Kensington Opportunity Area Energy Strategy (November 2011) which includes the
outcomes of a Decentralised Energy Feasibility Studyiddmtified potential for a heat network in

the Opportunity Area to serve the area beyond it.

Development Details

In November @13 approval was given to the Earls Court and West Kensington planning applications
which include up to 6,775 dwellings and Saamt amounts of nedomestic space. Tipeoposed
substantial mixed use development comprises buildings to accommodate offices, retail, hotel and
serviced apartments, leisure uses, a private hospital, education, health, commuitilyeansesu

As show in Figure Delow?, the masterplan for the development is split into 6 main phases:

Figure 7 The Phases of the Earls Court Redevelopment
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Shttp://www.lbhf.gov.uk/Images/Earl's%20Court%20and%20West%20Kensington%20Joint%20Supplementary%20Plan
ning%2@ocument_tcm2170130.pdf
%2 reproduced from the LBHF Design and Access Statement (24.06.11)
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ProposedEnergy Strategy

The developers have sought to ensure provision is made for heat network infrastructure and central
energy provision from the earliest consideration of the masterplan. Due to its significant size the
development will evolve in phases with two permanent energy penpesed teeventually seev

the devel opment-s heat network infrastructure

The first energy centre to commence operadipnoposed tbe located in the east of the
development within the Royal Borough of Kensington and Chelsewliddtesdocation of this
energy centre is shown in Figure&he

right of the railway line bisecting the ~Figures: Main district heating network routes and ene

site. The energy centpeoposedill centre locations

have a floor area of 1,200and = =0 IS
accommodate 1.2MWéf gas fired CHP A i S,
capacity, thermal storage and gas fire@ |
top-up/backup boiler plant, together
with an electrical switch room and §] :
ancilary plant (pumps, pressurisation =} 4
units, etc.). This first permanent energ d — ‘ )
centre is due to begin operation after A/, : “m R ¥ energy
phases 1.2 and 1.3 have become i i kNS, Y centre
operational. In the interim, 5 temporars.”; e\ 7
containerised systems will be used to
maintain heat supplies to thenemunal £
heating of the plots in the initial phases4-;

Second ;
energy
centre

Fulhamjn the north of the ]
development. This larger energy centrifz e v
(3000m) is envisaged tacaommodate '. |l ] = e i ¥
4.8MW, of gas fired CHP, four times the - o
capacity of the first permanent energy, along with thermal storage amg/lbagk up boilers. The
second energy centrepioposedo come online after phases 2.1, 2.2, 2.4, 3.1, 3.2 and 3.3 have
been completed. In the intervening period 13 containerised boiler systems will be used to maintain
heating supplies to the blocks within these phases.

Future Potential

This very large mixede development has the potential to be the catalyst for a network serving the
wider geographic area. As sweithin the energy assessmamtvision has been made within the
devel opment - s heat potestitll