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Practical delivery agency implementing
climate change projects in:

B Energy

Water
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Waste C Q

B Transport LondonClimateChangeAgency
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LCCA - funding public/private o
sector

The London Climate Change Agency is financially supported by the LDA
and the following private sector Founding Supporters:-

BP

Lafarge

Legal & General

Sir Robert McAlpine
Johnson Matthey

City of London Corporation

Support has also been provided by:
Carbon Trust

KPMG

Energy Saving Trust
Rockefeller Brothers Fund
The Climate Group
Greenpeace



UK CO, emissions ch
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The Greenhouse Gas Programme

UK emissions in 1990 (MtC) by emission sources

Road

transport 30 Domestic 22

Commercial/
public service
Other 5 8
Other industry
35 Power
stations 54

Refineries 5

Emissions expressed in terms of weight of carbon emitted. In terms of weight
of CO, emitted, the figures should be multiplied by 44 and divided by 12. Most
of the figures in these charts are based on constant emission factors.



Centralised power O
generation

Thermal Efficiencies of UK Power Stations o

m Coal 36%
B Gas 46%
B Nuclear 38%

Grid Losses

B Transmission 2%
B Distribution 7%

(1). DTI Digest of UK Energy Statistics
(2). ofgem




Mayor’s o)
Climate Change Action Plan ===

O

60% Reduction in CO2 Emissions by 2025

Existing Homes

O Green Homes Programme

Existing Commercial & Public Sector

[0 Better Buildings Partnership, Green Badging, Lobbying, etc
New Build and Development

[0 Revised London Plan, London Boroughs, Housing Strategy, etc
Energy Supply

[0 Decentralised Energy, On Site Renewables, Large Scale
Renewables, Carbon Sequestration, etc

Ground Based Transport
Aviation

The Mayoral Group
O ‘Show by Doing’
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Centralised energy — 75% of London’s CO2
emissions — 35M tonnes (+15% growth by
2025)

Decentralised energy in London:

B 25% off the grid by 2025

B 50% off the grid by 2050

Renewable fuels and transport — 2M homes
Large scale renewables, inc. offshore & marine
Carbon capture and sequestration

Future proofing for renewable hydrogen
economy




Grid supply price
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Climate Change Levy

Supply Margin

TUOS

Transmission Losses

VAT

Renewable
Obligation

DUOS

Distribution
Losses

Electricity



Grid supply price and 5
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Supply Exemptions Order oY

Generation: per site max 50 MW, or 100 MW with secretary of State Approval

MAXIMUM 100 MW PER SITE
(Max 1 MW to DOMESTIC or 1000
households) I

UNLIMITED SUPPLY
| — I

PRIVATE
G2 aa ANy customer

Single Customer

or
Qualifying Group

Any customer

I OFF SITE
| —————

onsre | puac

MAXIMUM 5 MW
(Including 2.5 MW to
Domestic)
Source: Based on Department of Trade and Industry, Electricity

Directorate
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Trigeneration - Combined Cooling Heating and Power

key

gas
Back-up boilers - 2o
electricity

- cooling
- heat

Combined
Heat and Power Ther
generation

plant

Heat-fired abs

Import/export

electricity Private wire network Island generation in the event of failure in

the National Grid

Public wire distribution network



Barkantine CHP District
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Examples of New Decentralised o
E n e rg y in LO n d O n LondonClimateChangeAgency

0 Procurement, including:

Elephant & Castle
Greenwich Peninsula

Kings Cross Central

London 2012/Stratfield City
New Wembley

0 Advice, including:

BAA Heathrow Airport — East Terminal
Berkeley Homes Developments

English Partnerships Developments
London Underground Trigeneration Cooling
Brent Cross/Cricklewood
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London Transport Museum - Photovoltaic Project

Palestra — Photovoltaic and Building Integrated Wind Turbines
City Hall - Photovoltaic Roof and Solar Shading

Palestra — Fuel Cell CHP Trigeneration Study

In Progress:

B Better Buildings Partnership

City Hall - Fuel Cell CHP Study

Thames Gateway - Decentralised Energy Study

Biomass and Waste Fuels Supply Chain Study

Biomass and Waste Fuels — Energy Production & Carbon Factors Studies
Renewable Energy Lighting Columns — Demonstration Projects
Schools Demonstration Project

LED Lighting

LDA Development Projects

Water Action Plan

Renewable Gases/Liquid Fuels Projects:
O London Remade

O Park Royal

O Advanced Plasma Power Gasification



Renewable Gases and Fuels ~
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O If all of London’s landfill waste were instead turned into renewable
gases it could power up to two million homes.

O Decentralised energy can become zero emission through extracting
gases and liquid fuels from waste

Key Renewable fuels from waste
. Organic waste {}
. 50
N |norganic waste
e - ( Wete@ Soil enricher
B Elactricit ¥ Anasrobic
= ool o
| Biogas

Fuel cell

Biodegradable
organics

Plastics

Organic waste

Synthetic © Exported for transport i

diesel “

Commercial
and industrial
waste

recyclable
plastic

Inorganic waste flow




Waste to energy

Soil enricher
7,050 tonnes (10,522 tonnes
including 23% moisture content)

Key

i Organic waste
Anaerobic N Orga ;
digestion I Inorganic waste

Water

O 15,000 tonnes (15,000,000 litres)
Il Heat 0

Gas
@ Pyrolysis I Electricity
@ Gasification I Diesel

20,299 MWh
Net exported
renewable
electricity

Biodegradable organics Biogas
72,200 tonnes

i n Syngas —

n Synthetic diesel Exported for transport
5,197,770 litres

Fuel cell

Organic waste

Plastics
7,300 tonnes

alternative

plastic Plastics - recycling
flow 520 tonnes

Commercial
and industrial
waste
100,000 tonnes

=] o0
Non Biodegradable Municipal Waste (BMW) residue
@ 13,690 tonnes

Inorganic waste .
, Ferrous metals - recycling

1,000 tonnes

| Non-ferrous metals - recycling
2,000 tonnes

Glass - recycling
Copyright © 2006 London Climate Change Agency Limited. 2000 1chnas



Large scale renewable energy )
projects

0 Current

B Ford Dagenham, London’s First Wind Park - 3.6MW
1 Near Future

B On Shore Wind Turbines - 50MW +

B Off Shore Wind Farms — 1500MW +

B Marine Current Turbines 1MW each
O Future Potential

B Thames Barrage/Renewable Energy Scheme

B Municipal Waste

B Commercial Waste

B Sewage Waste

B Biomass Waste

B Macro Decentralised Energy and Low Carbon Zones
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‘Show by Doing’

Decentralised Energy Team

Gallions Park Zero Carbon Development
Albert Basin

Royal Docks

Dagenham Dock Sustainable Industrial Park
B Silvertown Quays

Future proofing towards a renewable

hydrogen energy economy
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2012 London Olympics
ODA sustainable development <34
St r a t e g y LondonClimateChangeAgency

Climate Change
B 50% reduction in CO, emissions by 2013

Energy Efficiency

B Olympic Village 25% more energy efficient

B Permanent venues BREEAM Excellent rating

[] CCI—_IP (Trigeneration) 20-25% CO, emission
savings

Renewable Energy

B 20% of Olympic Park & Village Energy Demand

Water

B 40% reduction in potable water consumption
B 20% reduction for residential development
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[0 Established as a Public/Private Joint Venture
Energy Services Company between the London
Climate Change Agency Ltd and EDF Energy plc

[0 Pan London ESCO that Designs, Finances,
Builds and Operates Decentralised Energy
Systems

[0 50 Pipeline Projects in both New and Existing
Development




London ESCO Ltd - Company 3y
St ru Ct u r e LondonClimateChangeAgency

London
Development EDF Energy plc

Agency

London Climate EDF Energy
Change Agency Ltd (Projects) Ltd

‘— London ESCO Ltd —J




London ESCO - Operating PIanCQ
2007 and 2008 Projects

Initial 9 projects, including new and
existing development

CHP trigeneration and cogeneration
Renewable Energy
Fuel Cell CHP

Estimated Reduction in CO2 Emissions
by 310,000 tonnes pa

£200 million Investment




Low Carbon Zones - Macro |
Decentralised Energy Systemg&™ "

Multi decentralised energy systems o

gas

B sectricity
B oo
B et

B cata control

Residential

Isolation
breaker

Isolation
breaker

Fuel cell PV Wind
turbine

Residential
and commercial

Commercial
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London Energy Internet
Q}" i Low carbon wcup Fuel cell

anergy
= Grid energy ‘ PV ‘ Buildings

LI Wind turkine

Private wire

Private wire Private wire Private wire

Island O
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Island generation Island generation Island generation

Connection Agreament
Technical Agreement
Supply (standby and top-up) Agreement

Enabling Agreement

Generation sites Demand sites
CHP CHP
CHP/PV CHPIPVY
Fuel cell Fuel cell
etc etc

Private wire

— Remote sites ﬁ

Connection Agreement
Technical Agreement
Supply (standby and top-up) Agreament

Purchase agreement
Meter agreement
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Hydrogen Sources

Hydrogen can be
roduced from
iomass using

pyrolysis,

Waste
L1

Using anaerobic digestion and
gasification technologies,

nic waste can be turned
into biogas and synthesis gas
which can then be reformed into
hydrogen at the point of use.

Algae

Research is ingoing to
utilise algae's means |
of photosynthesis to

roduce hydrogen
rom water.

Power

Using water electrolysis
owered by electric
rom renewable sources,

hydrogen can be produced

without harmful emissions.

Alcohols
A

Alcohaols like ethanol and
methanol, sourced from
natural gas or biomass,
are hydrogen-rich and can
be reformed to produce
hydragen. -

Wood

Willow coppice

Willow coppice or short
rotation crops can be turned
into synthesis gas using
gasification technologies
and synthesis. These g{gaes
can then be reformed
hydrogen at the point of use,

Qil
.

With partial oxidation or
. steam reforming both
. fossil and renewable ails
& can be used to produce

hydrogen.

Coal

Many energy companies
have developed gasification
technology for hydrogen

~ production from coal.

Gas
A

Steam reforming of natural
gas is well-suited as an
energy source for h{';:imgan
production. uestration
and storage of CO, makes
this sustainable. Syngas
and other gases can also
be used.



The Hydrogen to carbon ratio
in different energy sources
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C=Carbon, H=Hydrogen

Natural Hydrogen
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100% renewable hydrogen <
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Source Treatment Storage Conversion Use Key
- electricity
§HJ'% P hydrogen
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Solar

Hydro
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.ﬁi Filling station
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