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Summary: We need a plan that adds up

We need to get off fossil fuels
Numbers, not adjectives

Not easy; but possible

All renewables are diffuse

to make a difference, renewable facilities have to be country-sized

The supply options are:

our renewables
other countries' renewables

nuclear

www.withouthotair.com



We need to get off fossil fuels

1: fossil fuels will run out

+ maybe future generations would prefer to do something smarter with them

2: climate change

3: security of supply
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'Security of supply’




Something must be done!
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Something must be done!




'Make a difference’

Make a world of difference
Neutralise your CO2 emissions now

We all contribute to CO2 emissions when we drive.
We can all do something about it.

It's simple and doesn't cost the earth.
On average, it's just £20 a year.

Neutralise your CO2 emissions now =

E R

Reducing C02 emissions s st e Brought to
one car ata time e ; R you by BP



'Do your bit' - Green tariffs

Switch your
energy to
Powergen'’s
Go Green
tariff and
Let the SR 4 4 4 4

power of for the
nature into environment

your home

Click here »




'Sustainable’
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2% of
Powergen's
electricity Is

from
renewables




Efficiency through technology

- It burns 12 percent less fuel
per passenger-km than a 747

'a highly fuel-efficient aircraft'



Biofuel

'Brown Takes Ride on Green Train'

"And the funniest thing is -
it's only 20% biodiesel!"

A pump full of BS



Hydrogen C/y

SUSTAINABLE
TRANSPORT
ENERGY

London Akl B Barcelona £

Clean Urban Transport for Europe

hydrogen made from fossil fuels:

overall primary energy consumption by the hydrogen buses was
between 80% and 200% greater than that of the baseline diesel bus.

GHG emissions were between 40% and 140% greater.



'Industry have done their bit’
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fhé cér industry has

done its bit b}/ makiﬂg 34mpg
greener vehicles. Now - 219g/km
we have to buy them,
says Sean O'Grady
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Carbon emissions from cars
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Something must be done!

Two reasons to joi



Nuclear versus Wind
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“if we're going to cut greenhouse gases by 60%
by 2050 there is no other possible way of doing

that except through renewables”. Michael Meacher

“anybody who is relying upon renewables to
fill the energy gap is living in an utter dream
world and is, in my view, an enemy of the

people.” Sir Bernard Illgha;m

"We have a fiuge amount of wave and wind’.

‘Nuclear is a money pit’. Ann Leslie

We need numbers, not adjectives



A rough guide to sustainable energy

No millions, billions, or trillions
Make quantities comprehensible and comparable

Do calculations per person, to one significant figure

Energy unit: kWh / Examples
! . 20 mins of kettle - 1 kWh
Power unit: kWh per day il food - 3 kWh/day(")

bath - 5 kWh(*)

litre of petrol - 10 kWh
Fluxes: W per square metre P

aluminium can - 0.6 kWh

Population density: square metres per person

UK: 4000 m* per person




Drive a car 100km...

80 kWh

AT ?‘EJHLIE e a ut.'.rl-.-i.-ln: L FL 'r:' Ll e 5 VAL LAV © SACHCT ALINHURS, 1 I3
ything. ! The 2.4 Dieselisefficient troubleis,the R-Classisfu-
i and probably the best all- riously expensive, with pri-
{ round choice, offering ces starting at more than
34mpg overall. Dur- £3% 000,
ing the past o nge —®=—
Practically perfect:
the Volvo XC90




Average Power consumption, UK: 125 kWh/d each

Other Saolid fuesls
Electricity 1'%  1¥%%
1814%

FPetroleum
Gas 43159%
35%

2004

Industry
21%

Comestic

30%:%

Other final
Transport USEers
3535% 13%

www.dti.gov.uk

Transport
35%

Hot air
26%

Hot water
2%
Tate:

L=] il
applicances

A%,

Process

10%

Other
15%

125 kWh/day (Europe)
300 kWh/day (USA)

(Not including embodied energy in imports
nor solar energy used by agriculture)

For CO9 pollution, divide by 10:
100 kWh/day ~ 10 tonnes COs /year
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Wind

Current
onsumeren v =06m/s (force 4)
Wind farm  2W/m? flat ground
UK: 4000 m? per person
Put wind farms on 10% of the
Current countr
consumption: y
125 kﬂ’hfd

PeI person

- 400 square metres each

...Twice as much windpower as the
znﬁirdﬁ;d whole world;

50 x Denmark's
7 x Germany's —




Renewables are diffuse

POWER PER UNIT LAND AREA

Wind 2 W/m?
Offshore wind 3 W/m?
Tidal pools 3 W/m?
Tidal stream 6 W/m?
Solar PV panels 5 W/m?
Plants 0.5 W/m?
Solar chimney (Spain) 0.1 W/m?
Concentrating solar power (desert) 15 W/m?
Ocean thermal 5 W/m? ) Eleam (asamcom)
Rain-water (Scotland) 0.24 W/m? Used with permission
Rain-water (England) 0.02 W/m?

To make a difference, renewable facilities have to be country-sized



marineturbines.com



All renewables are diffuse

POWER PER UNIT LAND AREA

Wind 2 W/m?
Offshore wind 3 W/m?
Tidal pools 3 W/m?
Tidal stream 6 W/m?
Solar PV panels 5 W/m?
Plants ).5 W/m? o
Solar chimney (Spain) ).1 W/m?
Concentrating solar power (desert) 15 W/m?
Ocean thermal 5 W/m?
Rain-water (Scotland) 0.24 W/m?
Rain-water (England) 0.02 W/m?

To make a difference, renewable facilities have to be country-sized



www.powerlight.com
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Bavaria Solar Park: 5 W/m<; this picture shows 0.7 MW (average)




All renewables are diffuse

POWER PER UNIT L/
Wind
Oftshore wind
Tidal pools
Tidal stream
Solar PV panels
Plants
Solar chimney (Spain)
Concentrating solar power (de
Ocean thermal
Rain-water (Scotland) 0.24 W/m Nant-y-Moch by Dave Newbould
Rain-water (England) 0.02 W/m? in.origine-phatograpry.co.uk

To make a difference, renewable facilities have to be country-sized



Renewables are diffuse

POWER PER UNIT LAND AREA

Wind 2 W/m?
Offshore wind 3 W/m?
Tidal pools 3 W/m?
Tidal stream 6 W/m?
Solar PV panels 5 W/m?
Plants J\\/ln2
Solar chimney (Spain) ).1 W/m?
Concentrating solar power (desert) 15 W/m?
Ocean thermal 5 W/m?
Rain-water (Scotland) 0.24 W/m?
Rain-water (England) 0.02 W/m?

To make a difference, renewable facilities have to be country-sized
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far birds
far people
far ever

News
News Home > Hews > Details PRINT
Enagland -

No green light for Severn barrage
Morthern Ireland
Scatland Last modified: 01 October 2007
Wales Europe's most dynamic estuary will be destroyed by the

construction of a barrage across the Severn while other
less strilting measures would cost less and could do more
RSS feads to cut carbon emissions.

International
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Current
consumption:
125 XWh/d

PeI person

We can't live
on our own
renewables

- at least,

not as we
currently live

www.withouthotair.com

[ mecthertmal: 2 |

Tide:
14 I{thd

Wave 1.6 |
Shallow
ofishore
wind:

16 kWh /d

— Hydre 2

Biomeass: food,
bictuel, wood,
landfll gas:
24 kWh /d

PV, 12 m*: 5
Dolar heating
(12 m!]:
12 kWh/d

Wind:
20 KWh /d




sustainable commission

The role of nuclear power in a
low carbon economy

Pa per 2" 125 kWh,/d

Reducing CO, emissions -
nuclear and the alternatives

I r T L
An evidence-based report by the - Wave: 2.3
Sustainable Development Commission Geothermal:

10

March 2008 —Tider g |+ Hydroelectricity: 0.09

Energy
crops: 9

Solar PV: 12

Offshore: 6.4
CWind: 2

|IEE's 'technical potential' is 'an upper limit that is unlikely ever to be exceeded even
with quite dramatic changes in the structure of our society and economy'.



A consultation exercise In full swing



SAY NO
TO WIND TURBINES
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Save Our Scenery -

Protecting Our Heritage Coastline

BEFORE

AFTER

2 PAY .
o ' FROMLLANDUDNO FROM COLWYN BAY
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Home | Contack | Text size: |5/ M|I

Industrial Wind Action Group Search J are springing up on land-based

facts, analysis, exposure of wind energy’s real impacts Subscribe |email address ‘some are even becoming tourist
- proposals for offshore farms are
popular.

About MNews Opinions Library Press

Estate has

News Printer friendly % ible 18
Send to a friend & | 1 the UK
Tag/Bookmark | hough each

o g t;::} ds to gain

Mews Articles

Giant Wind Farm Off English Coast Pits

Ra=tE - Town Against Shell, E.ON
By Topic

L — Graveney was the site of the last combat on English soil when British forces ccepted by
i battled a downed German bomber crew in 1940. Now the village is fighting a new ~ °thers are
By Rating » enemy . the world's biggest wind farm. The local council, acting on behalf of the tink.
town's 473 residents, refused to permit a substation for the $1.5 billion London
n strong Surfers are worried about

Array, which would put 271 wind turbines in the estuary of the River Thames.

Royal Dutch Shell Plc and E.ON AG plan to bring power cables ashore near ms in the

search news Graveney. "They say this is the only place they could put it — that's rubbish, " said  _ 4 o¢f Portstewart, near the
retiree George Schneider, 73, strolling on Saxon Shore Way, a rambling route seway in Northern Ireland.,
across the coastal plain. “"Why use a green-field site when there are other places?"

Job creation

0 schemes tha impact

About MNews Opinions Librar

In Porthcawl in south Wales, a pressure group
called SOS Porthcawl has been set up to
oppose plans for a wind farm four miles out to

News sea,
- - The proposal is for 30 turbines on Scarweather
Wind farm ‘a threat to our airport’ Sands, each 453 feet high.
S -
. . : . : It could id h f th
" b Southend Airport has raised serious objections to plans to build a new 40':;;0 hzﬁ:'s = BNOUAN EnErgy Tor more than
wind farm - even though the turbines would be nearly 15 miles to then
1= experts say a wind farm next to the defunct nuclear power station, at Br The production of the turbines could also
- air traffic control issues and might even interfere with radar. Airport maj S¢3te 130 Jobs - they are made in Wales at
Bangor and more could be produced at Port

Alistair Welch raised the concerns at a public inquiry which is being helc Talbot.

June 22, 2007 in Echo Tourism

But SOS Porthcawl says the turbines will be
Southend Airport has raised serious objections to plans to build a new wind farm - even ngisy and visible from beauty spots, which

would be nearly 15 miles to the north. would deter tourists.



Protesters target wind farm plans

Flans of how the wind fa.t' will ool are on pla}r

Porthcawlis a popular spot for surfers

Local people opposing plans to build one of the UK's big
south Wales coast met on Friday. Residents in Porthea
to highlight their opposition to the proposed 30-turbine
Sands. News Front Page

World

UK
SOS Porthcawl was set up by campalgners in the town v England

say the wind farm will adversely affect the holiday resor ,shern rreland
which attracts surfers and tourists from all over the UK

demonstration coincides with a public consultation into SE:L:::
project by developers United Utilities Green Energy. Business
Four-times British surf champion, Simon Tucker said the Politics
was a lot of feeling against the proposals within the tow Health
"This demonstration is to ask the developers not to desi Education

the very environment they claim they are trying to prote g ..ce/nature
he sald. Mr Tucker said the turbines, which are taller t
the Statue of Liberty in New York, will destroy the pano
views and also have an impact on the sea.

Technology
Entertainment

Also in the news

"The turbines will change the shape of the sandbanks a
the waves," he said. "If the waves are changed and peor
sport because of the turbines then the town is going to
company behind the £100m scheme say the turbines, w]
sea level, will generate enough power for 86,000 homes
The site, which 1s to the west of Porthcawl, 1s approxims
the nearest household.

Video and Audio

Have Your Say
Magazine

In Pictures
Country Profiles
Special Reports

RELATED BBC SITES

[=dsTalrs

Project - Is This A New Klondyke?

y Herald (linked abowve) talks about the views
and disappearing as we used to know them - vast
st as they had been for hundreds of years and
1 industrial scene. As we watch the first massive
aithness and Sutherland coast are we watching
other aspect of our scenery - the coastal views?
inother hazard for fishing boats and vessels to
view now of anyone on the east of Caithness are
ithers as we face up to rising oil prices and the
. We already see oil rigs with in view. Will wind

BBC Mews 24

Last Updated: Friday, 28 May, 2004, 16:58 GMT 17:58 UK
B2 E-mail this to a friend

Fishermen oppose wind farm plans

= Printable version

Hundreds of fishermen
gathered in the Wash to
protest against plans to build
offshore wind turbines.

The men from Boston, Skegness
and King's Lynn are unhappy at
government proposals to erect
250 wind turbines in the
Greater Wash.

If it goes ahead, the facility
would be part of one of the
largest wind farms in the world.

Flanning permission has already |
been granted for 60 turbines on@
two sites off the south =
Lincolnshire coast.

-r-[ 3 lurur.'

1= |Hr1'=l E

HLII'|L'|IEL'|S u:-F turbines CIIILI|L'| be |:u.|||t
about five miles off the coast
Project 'impractical’

Andy Roper, who organised the protest, emphasised the
fishermen's livelihoods are being threatened.



From The Times
Movember 23, 2002

Winds of change will mean giant sea
turbines

By Anthany Browne, Environment Editor EXPLORE UK NEWS

DOZENS of wind farms, each with hundreds of turbines up to 500f » CRIME NEWS
high, are to he given the go-ahead off the coast between Scotland F The Ti
and Wales, around the Wash in East Anglia and in the Thames g O hE Es
Estuary. February 4, 2008

Yesterday's announcement was welcomed by some
environmental groups; others have given warning that it
will ruin views and damage sea life. Fishermen have
said that they will be forced out of business.

Brian Wilson, the Energy Minister, said: "In theory, these
areas could source enough electricity to power the
whole of Britain, albeit intermittently. There is no doubt

Wind power 'a security ris|

02 November 2007 08:15

Magnus Linklater and Dominic Kennedy

Defence chiefs threw the future of East bt | -
] ] _ _ mbitious plans to meet up to a third of Britain's energy needs
Angllals Wlnd EI"IEI"g’f |r'|d LlStI"’jf Into Cﬂnfu: from offshore wind farms are in jeopardy because the Ministry of

. .. . . Defl bjects that the turhi interfi ith its radar.
last night after claiming that wind turbin - T75s e e HRIRES TEREE A S e
could be a threat to national security.

The MoD has lodged last-minute objections to at least four
onshore wind farms in the line of sight of its stations on the east
coast because they make it impossible to spot aircraft, The Times

. has learnt. The same objections are likely to apply to wind
EHPEI"tS SEY thE MDD NOW DbJECtS to EbDl turbines in the Morth Sea, part of the massive renewable energy

; ; : 1 project announced by John Hutton, the Energy Secretary, harely
SOPC of appllcatmns to build onshore wir two months ago. They would be directly in line with the three

turbines because of concerns thE"y’ affect principal radar defence stations, Brizlee Wood, Saxton Wold and

¥ Wind farms ‘a threat to national securnity’

GREEN CENTRAL BLOG

Guilt-free flying? Are
biofuels the future
for aviation?

20 green ideas for
Valentines day

 y- Trimingham on the Mathumberland, Yorkshire and Norfolk coasts.
performance of military radar.




after the great British consultation exercise...

Current
consumption:
125 k'Wh,/d
per person

a— Hydro: O,
Tide: 3 Hydro: 0.3

Offishore: 4
Biomass: 4
Solar PV: 3
Wind: 3 |



offshore wind: 0.03

Today's supply of renewables

/ Cemall hydro: 0.022
|

large hydro: 0,19

bindiesel: 0.13

biomass (wood in homes): 0.07

magnified =100 I.' blomass (eofiring): 0.12
|

biomass (landfill gas,

| sewage, waste
incineration ): .3

L solar HW: 0.014
LT golar PV 0.0003

|
|
wind; 0,16

all renewables I
in 2006:
.05 KWh/d

nuclear {2006):
3.4 kWh/d |



How to get the UK off fossil fuels

We need a plan that adds up!

Transport, Heating, Electricity

Electrify all transport

Insulate all buildings
Electrify all building-heating

air-source or ground-source heat pumps

(not combined heat and power)

Our renewables
Nuclear? (stop-gap?)
'Clean coal'? (stop-gap)

Other people's renewables
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Population densities in Europe
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International renewables

Each blob: 1500 sq km);
44km diameter;
“o 10 GW if 30% solar farm, at 20 W/sq m.

Niger (Chad ~ 65 blobs: - 16 kWh/d/p x 1Gp




1000 km

Each blob: 1500 sq km;
44km diameter;
10 GW if 30% solar farm, at 20 W/sg m.

65 blobs: - 16 kWh/d/p x 1Gp



Algeria Libya

Yellow: 125 kWh/d/p for 1 billion people; Red: 125 kWh/d/p for 60 million people
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HVDC transmission

Losses y
W)

150 - AC 2ud00 kY

100 =
1200 mm' HVDC =400 kV

Terminals

' > ﬁnnhdnli
500 1000 distance (km

Photos and diagrams: ABB  2GW --

A Bl

W

3.1GW, 1360km

-

1.9GW, 1420km 0.7GW, 580km



Finland - Estonia: \

One pair of cables t
transmit 350 MW




Summary: We need a plan that adds up

We need to get off fossil fuels
Numbers, not adjectives

Not easy; but possible

All renewables are diffuse

to make a difference, renewable facilities have to be country-sized

The supply options are:
our renewables
other countries' renewables

nuclear

www.withouthotair.com



Efficiency

Jevons' paradox

"as technological improvements increase the efficiency with which a
resource Is used, total consumption of that resource may increase,
rather than decrease."

For example, from 1900 to 2000, passenger transportation in the
USA became 5 times more energy-efficient;
but nowadays, the average person travels 50 times further.



Efficiency Il

Heating

Heat loss= Leakiness  x Average temperature difference

(kWh/d) (kWh/d/°C) (°C)



Temperature demand, in degree-days per year

Turn the thermostat down

Heat loss= Leakiness X Average temperature difference

(kWh/d)  (kWh/d/°C) (°C)
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Leakiness: 8kWh / d / o
91 degree-days of cooling . /
-.':"I. i..lh 1 1

Average temperature difference

3188 degree-days of heating

heating
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2200 degree-days of heating
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thermostat setting

1748 degree-days of heating
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Read your meters!

Gas

condensing boller installed
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lower thermostat

clazing
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Read your meters!
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Efficiency Il

friday

Electricity

thursday

wednesday

250 (0.6kWA/D) T

vacuum cleaning
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monday Workmen around today

sunday

g lichts, washing machlne




Combined heat and power?

/
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'Microgeneration', 'Decentralization’
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Condensing boiler
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Heat efficiency (%)

Back pressure steamn tutging «
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Can we do better than
ombined Heat and Power?
(bearing in mind
we want to heat buildings)
- Heat pumps
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VDA IKIN

A wr:rr.fd .Leader in H—'ur Conditioning Technology

|||l a2 8

About Daikin

.I.-"".

l.l-.'

Single Splt Systems

- Reverse Cycle
Cool Only
Multi Split Systems
Ducted Systems
i-text

Commerical
Air Purifiers
Accessories & Options

Dealer Search

o
-'

Technology

Products

home = products = Domestic = Single Splt Systems = Reverse Cycle = FTXS25E
FTXS25E

A Daikin Splt System will @ir condition one room or an area of your home. Discreet wall-mourted models,

compact floor consoles and versatile floor and ceiling units are all part of the Daikin range.

Create perfect conditions all vear round with Daikin reverse cycle splt system air conditioners.

Overview
unt E?ﬂﬂdﬂ;nerﬂtnﬁ
Rated Capacity E::’I[ Em
Capacity Range E:g{ E{m
Indoor Air Flow E:;I[ E{IIIE
Indoor Fan Speeds
Power Input (min-rated-manx) 32:’: Em

C.0.P

Power Supply

Features Specifications Controllers || Downloads

FTXS25EVMA
RXS25EAVMA

2.5
34

1.2-3.0
1.2-4.5

145
157

b steps, quiet and automatic

0.30-0.60-0.80
0.29-0.83-1.34

4.17/4.10

1 phase, 220-240V, 50Hz
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Wind fluctuates

Even when added over a whole country
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200
100

lh

D I ' I ' I '
April July October January April

700 -

600 -

500 -

400 -

300 -

200

100 -

January April

Total output (in MW) of all windfarms in Eire, April 2006 - April 2007



'Wind is intermittent, so requires fossil-fuel back-up’
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Irish wind power (MW
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Figure 26.2. Total output, in MW,
of all windfarms of the Republic of
[reland, from April 2006 to April
2007 (top), and detail from
January 2007 to April 2007
(middle), and February 2007
(bottom). Peak electricity demand
in Ireland is about 5000 MW, Tts
wind ‘capacity’ in 2007 15 T45 MW,
dispersed in about 60 wind farms.
Data are provided every 15
minutes by www.eirgrid.com.

Scale this up: with 33 GW of capacity, expect slew rate of 3.7 GW per hour
- an unprecedented problem for Britain?

22

Every morning, demand rises at a slew rate of 6.5 GW per hour



Storage - more Dinorwigs
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Figure 20.2. Dinorwig, in the
Snowdonia National Park,
compared with Loch Sloy and
Loch Lomond. The upper maps

by .'.l_l.-'.':l.f:‘ﬂr.':-'.f
-4 Nant Parls
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from Ordnance Survey's
Get-a-map service
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Dinorwig is the home of a 9GWh  Loch Sloy illustrates the sort of location where a 40 GWh storage svys-
storage system, using Marchlyn  tem could be created.

Mawr (615E.620N) and Llyn Peris

(H90E.H98N) as its upper and lower

reservoIrs.,

or smart storage ('net-energy’)

show 10km by 10km areas. In the
lower maps the blue grid is made
of 1km squares. Images produced

www . ordnancesurvey.co.uk/getamap.

permission of Ordnance Survey. (C)



Pumped storage

Kannagawa Power Plant (29 GWh)
www.ieahydro.org

Okinawa Seawater Pumped Storage Power Plant (0.2 GWh)
www.ieahydro.org

Qutput - 30 MW



Huge expansion for wind turbines

There could be more
than two offshore wind
turbines per mile of UK
coastline under plans
being set out by
ministers.

Business Secretary John i

Hutton says he wants to The aim is for 20% of EU energy
L to come from renewables by

open up British seas to ..,

allow enough new

turbines - up to 7,000 - (el EREIRNESalsln=E by

the year 2020,

John Sauven, the executive director of
Greenpeace, said that the plans amounted to a
"wind energy revolution".

"And Labour needs to drop its obsession with
nuclear power, which could only ever reduce
emissions by about 4% at some time in the distant
future.”

How does nhuclear's pathetic 4% compare with the proposed offshore wind?

'33GW' of offshore wind would deliver on average 10GW, which is 4kWh/d per person

4KkWh/d |

4%

4 kWh/d | 4kWh/d |

all homes' 10 GW nuclear 33 GW wind



Nuclear Fission ('sustainable’ = 1000 years)

U ranium Once-through
Fazt breeder
Thorium
Ined
Thorium
Comventional 4 kthd
reactor
Bnetey | gg kcWh/d
amplhfier’

Iined Cecean Raver
Uranim Uranium Uranium
.1 KWh /d ‘ 7 kWh/d .08 kWh /d
5 kWh/d | 5 kWh/d |
420 kWh/d




Nuclear Fusion

Doable?

DT reaction
» requires Lithium and Deuterium
DD reaction

» requires Deuterium

Lathium
fuzion:

110 kWh/d




DD reaction

D lasts ~ 1 billion years



Summary

People say things that don't add up
Planes, Volvos, Green tariff, Offsetting

Nuclear versus wind
We need numbers not adjectives
Renewables are diffuse

To make a difference, renewable power facilities need to be country-sized

Britain can't live on its own renewables

How to get off fossil fuels
Electrify all transport
Electrify all building-heating using heat pumps
Renewables
Nuclear power
(Clean coal)

Solar power in someone else's desert



Carbon translation chart
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Power translation chart
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Nuclear power ‘completely infeasible'?

"For nuclear power to make a significant contribution to a
reduction in global carbon emissions in the next two
generations, the industry would have to construct nearly
3000 new reactors [over 60 years] ...

[This is] a pipe dream and completely infeasible. The highest

historic rate of build is 3.4 new reactors a year."
(Guardian, citing an Oxford Research Group report, 4th July 2007)

T h e tl' U th MWorld Nuclear Powe r

(operational in Z2007)




