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Definitions

Waste Is any materials unused
and rejected as worthless or
unwanted,

UK produces over 100 million
tonnes of organic waste material
per year:

— 12-20 million tonnes of food waste

— 90 million tonnes of agricultural waste;

— 1.73 million tonnes of sewage sludge.

Government will provide the
leadership through an economic
and regulatory framework.
Regulators apply the framework
making sure that it is both cost
effective and beneficial to the
environment.
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Commercial drivers are factors
influencing sectors using waste for
energy technology. These include:

 Energy

* Transport

 Waste management
 Water

Environment OEGEM
Agency
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Energy 2050 A
Low Carbon (CAM) Core Scenario

Final Energy demand by Sector

ecoal-fired CCS grows

ecombined cycle gas-fired
plant declines

* One period of change

- new nuclear plant after W Transport
2035 M Services
e wind power split evenly Residential
between onshore and offshore

M Industry

eUse of Open Cycle Gas
Turbine, storage heaters,
pumped hydro and (after
2030) plug-in hybrids for
storage and balancing
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. Scenario variants

& W
L UKERC
ENERGY 2050

CORE SCENARIOS

CARBON REDUCTION

ACCELERATED TECHNOLOGY DEVELOPMENT
ENVIRONMENTAL SENSITIVITIES

ENERGY LIFESTYLES

wWphoOoND

© Energy from Waste:
scCl ik UKERC

Advanced Thermal Technologies

UK ENERGY RESEARCH CENTRE

where science meets business




Centre for
Ecolagy & Hydrology

NATURAL RESELRCH COLNCIL

CO, Emissions
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Where Is waste energy?
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Biomass waste

Slurry digester Electricity
Agriculture wastes

Steam turbine Electricity

CHP CHP

Landfill gas

IC & Reciprocating Engines | Electricity

Municipal solid waste | Steam turbine Electricity
Sewage gas IC engine Electricity
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Final energy deman
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Electricity mix for carbon reduction
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REFERENCE (REF) RESILIENT (R)

Primary energy demand: -7% Primary energy demand: -20%
Final energy demand: +2% Final energy demand: -16%
Electricity demand: +14% Electricity demand: +1%
Residential demand: +5% Residential demand: -23%
Max primary share (gas): 38% Max primary share (gas): 38%
Max generation share (coal): 54% Max generation share (coal): 40%
CO, emissions!: -12% CO, emissions?!: -19%
CO, intensity power: 513g/kWh CO, intensity power: 4649/KWh
Energy system costs: £0bn Energy system costs: -£2bn
Welfare costs: £0bn Welfare costs: -E£19bn
LOW-CARBON (LC) LOW-CARBON RESILIENT (LCR)

Primary energy demand: -13% Primary energy demand: -20%
Final energy demand: -2% Final energy demand: -16%
Electricity demand: +6% Electricity demand: -B%
Residential demand: 0% Residential demand: -20%
Max primary share (gas): 41% Max primary share (gas): 38%
Max generation share (gas): 31% Max generation share (coal): 40%
CO, emissions®: -36% CO, emissions': -36%
CO, intensity power: 188g/kWh CO, intensity power: 360g/kwW
Energy system costs: +£2bn Energy system costs: -£2bn
Welfare costs: -£4bn Welfare costs: -£19bn

Mote 1): CO, emissions reductions are measured with respect to 1990
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How to Increase energy from waste

* Increase capacity
— New resource
— Greater efficiency

e Lower costs

e Speed up development
— Learning rates
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Accelerated Technology Development

O
SCI

where science meets business

Idealised movement of new technologies down the cost

curve — it can happen but not always
and the policy problem is change of “ownership”

Energy storage, carbon

> 4 2 ?
= sequestration, nuclear fusion
gyt~ Fuel cells, 3™

£8 generation PV

Qo ;
2 Solar PV (pre-commercial

.. against retail prices)

New energy

Mastratyy g

Solar PV (or other off-grid
micro-generation) becomes
cost competitive

Retail price of
electricity

efficiency techs.

Offshore
wind

Cost of electricity

Biomass

Renewables (on-grid)

become cost competitive

Onshore
wind /

generation
Froven energy* Time &
efficiency experience

Research & development, 10yrs+
Pre-commercial, 5-10yrs+

Mainly technical risk Technical and political risk

Limited funding required
Public £ not earning returns
or...VC £ seeking 30-40%
returns

Significant funding required
Public support (RO) plus...

VC £ for technology developers
plus... Project finance seeking 15-
20% returns
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Market and political risk
Huge funding required
Corporate £ for technology
plus... Corporate £ seeking
10% returns for MW
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E lectricity generation mix
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Electricity generation mix

2

) $H»
ﬁ/& 'v&

Storage
Solar PV
Marine
B Imports
W Biowaste &
others
H Wind
Hydro
M Oil
Nuclear
Gas CCS

H Gas

(\) “
’1/ Q'
O /»0

Q
P
S O

o 4 o Meemtee
$
S R A S

Wind, marine and solar PV grow

Wind after 2020, marine after 2030, solar PV after 2040
Nuclear power and Coal-CCS are displaced

No resurgence of nuclear after 2040
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Barriers to Deploymer@

* Public perception
¢ System inertia
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http://www.ukerc.ac.uk/Downloads/PDF/09/0904Enerqy2050report.pdf

dhoward@ceh.ac.uk

Thanks to Jim Skea, Paul Ekins and a cast of thousands...

THANK YOU!

Energy from Waste: U K E RC

Advanced Thermal Technologies

UKENERGY RESEARCH CENTRE




