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Strategy for a Sustainable Low
Carbon City

A For the first time In history more than 50% of
the worl dos popul ation |1 ve

A Cities emit 75% of the worl
gases

A Cities are the primary cause of climate change,
are most at risk from climate change and have
a vested interest to tackle climate change

This presentation summarises a practical
strategy for cities deriving their initial energy
needs from low carbon energy resources whilst
at the same time establishing a sustainable
energy infrastructure to enable future energy
needs to be derived from wholly renewable
resources via a hydrogen economy



Centralised Power Generation

A Thermal Efficiencies of UK Power Stations

A Coal 36%
A Gas 46%
A Nuclear 38%

A Grid Losses 2

A  Transmission 2%
A Distribution 7%

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




Coal Fired Power Station Water
Demand

Evaporation 3,804,950 1b/h r'
& Drift

6,415 gpm

Steam

187,600 gpm

Warm Water
25 °F Rise

Condensate 7,645 gpm

Steam
Condenser

Cool Water

Make-up Water ~ Blowdown Water
9,537 gpm 3,161 gpm
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Conventional separate heat and power generation
overall efficiency 53%



B clectricity
B heat

FUEL INPUT

EMERGY OUTPUT
fam 325 < > 260

(kWh)

Combined heat and power
overall efficiency 80%
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Climate Change Levy

Supply Margin

TUOS

Transmission Losses

Grid Supply Price

= VAT

Renewable
Obligation

= DUOS

Distribution
Losses

= Electricity



Grid Supply Price and Private Wire
Supply Price

Climate Change Levy

Supply Margin

TUOS

Transmission Losses

- VAT
= Private Wire

VAT

Renewable
Obligation

DUOS

Distribution
Losses

Electricity = Electricity




Supply Exemptions Order
2001

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

MAXIMUM 100 MW PER SITE

UNLIMITED SUPPLY (Max 1 MW to DOMESTIC or 1000
households)

PRIVATE WIRES

[T1TTTTITIITIITITI1IILY] Any Customer
pemp—

I OFF SITE

Single Customer

o]
Qualifying Group

Any customer

| —————

ON SITE AT Any customer

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



Decentralised Energy System
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Trigeneration - Combined Cooling Heating and Power

key

gas
Back-up boilers - electricity

- cooling
- heat

Combined
Heat and Power Ther
generation

plant

Heat-fired abs@rption chillers

Import/iexport

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

the National Grid

Public wire distribution network



Heat Fire Absorption Cooling

Heat fired absorption cooling cycle

4 - CONDENSATION 3 - GENERATION
-— |
™ PN
Cooling water —
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Absorber ~

Refrigerant
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Low pressure
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|:| Vapour refrigerant

|:| Liquid Absorber
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Summary of Energy,
Environmental and Financial Savings
1 April 1990 to 31 March 2007

A Reduction in Energy Consumption 51%
A Reduction in Water Consumption 44%
A Supply from Low or Zero Carbon

Local Decentralised Energy 98%

A Energy Efficiency Improvement of
Boroughos Housi ng St38% k

A Reductionin CO ,, Emissions 80%

g Queends Award for Enteropr.i
Development 2001 in respect of its Energy
Services activities in the Development of Local

=z SUStainable Community Energy Systems

C

S



Mayor Announces Key Appointment
to Set Up a Climate Change Agency
for London

OWhat All an Jones has ac
nothing short of revolutionary and | am
delighted that he has agreed to take up the
challenge of replicating what he achieved in
Woki ng on Londointoys swoz d (

Ken Livingston - Mayor of London
October 2004



London Climate Change Agency

A Practical delivery agency implementing
climate change projects in:
Energy

Water f \

Waste < E Q

Transport LondonClimateChange/Agency

> I>» I I>»

Municipal company 100% owned by the
London Development Agency LOND



Mayor 0SS
Climate Change Action Plan

60% Reduction in CO 2 Emissions by 2025
A Existing Homes
A Green Homes Programme
A Existing Commercial & Public Sector
A Better Buildings Partnership, Green Badging, Lobbying, etc

New Build and Development
A New London Plan, London Boroughs, Housing Strategy, etc

Energy Supply
A Decentralised Energy, On Site Renewables, Large Scale
Renewables, Carbon Sequestration, etc

Ground Based Transport
Aviation

The Mayoral Group
A - 6Show by Doingbo
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Energy Supply

Centralisedenergy 1T 75% of Londonos

emissions 1T 35M tonnes (+15% growth by
2025)

Decentralised energy in London:
A 25% off the grid by 2025
A 50% off the grid by 2050

Renewable gases for CCHP and transport I 2M
homes

Large scale renewables, inc. offshore & marine

Future proofing for renewable hydrogen
economy



Londonodos Cli mate Che

A Mayoro6s Climate Change Acti on
A New London Plan

Adaptation measures for new and existing
developments

Decentralised energy systems

20% renewable energy by CO  , emission reduction
Improve efficiency of existing transport capacity

Water i Potable and Non Potable Infrastructure

A Energy Strategy

A Supplementary Planning Guidance - Sustainable
design and construction

New Statutory Climate Change and Energy Strategy
Climate Change Duty
London Climate Change Agency

)
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London Climate Change Agency
Centre of Climate Change and Energy
Engineering Excellence

Establishment of LCCA as a Municipal Company
High Level Advocacy to Remove Barriers
London Climate Change and Energy Strategy
New London Plan

London Boroughs

Energy Efficiency Revolving Funds I GLA Group
and London Boroughs

Planning T Technical Advice

Major Developments 1 Technical Advice
Decentralised Energy Projects

Renewable Energy

Overcoming Market Failure on Energy Services
Companies (ESCOO0s)

Policy & Strategy 1 Energy Review, Stern, etc
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LCCA Projects

London Transport Museum 1 Photovoltaic Project
Palestra T Photovoltaic Roof

City Hall 7 Photovoltaic Roof and Solar Shading
Palestra 17 Fuel Cell CHP Trigeneration

Better Buildings Partnership

London ESCO

Renewable Gases and Liquid Fuels from Waste/Biomass
Thames Barrage Renewable Energy Study

London Underground Work with LU I Trigeneration
South Kensington Project

LED Lighting

LDA Development Projects

Removal of Regulatory Barriers to Decentralised Energy
Macro Decentralised Energy 17 Low Carbon Zones
Support for the C40



Barkantine CHP District Energy
Scheme




Natural History Museum i
CHP Trigeneration Schem

Waste Heat 8oiler




