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— Development as measured by GDP requires...innovation and...
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“Anyone who believes exponential growth can go on forever

in a finite world is either a madman or an economist”  ganneth Boulding
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— ...energy to « fuel » growth...

Evolution of world primary energy consumption World GDP
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— ...but carbon-intensive energy sources are finite...

Evolution of world primary energy consumption World GDP
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Breakeven price

— ...and will get less cost effective...

Breakeven prices for non-producing oil fields
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— ...so even if CO, emissions might be peaking...
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— ...due to reduced coal use...

Emissions trends vary among countries
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— ...meeting <2C requires substantial decrease in emissions...
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— Dec 12th 2015: Historic Paris Agreement on Climate Change
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Paris, France
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195 Nations Set Path to Keep Temperature
Rise Well Below 2 Degrees Celsius
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— April 21rst 2017: a milestone in Britain

For First Time Since
1800s, Britain Goes a Day
Without Burning Coal for
Electricity

By KATRIN BENNHOLD
Last Updated: April 21, 2017

LONDON — Friday was the first full
day since the height of the Industrial
Revolution that Britain did not burn

The coal-fired Ferrybridge C power station in

coal to generate eleCtriCity Northern England closed last year. OLI SCARFF

AGENCE FRANCE-PRESSE — GETTY IMAGES

AAQIUS Sources: The New York Times, April 21, 2017




— How can we « fuel » sustainable development...

AAQIUS
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— ...in an equitable manner...

Power consumption

AAQIUS
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— ...for a growing population?
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— Are renewables THE answer ?

AAQIUS
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— You would need to cover 80% of USA with energy crops...
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— ... 8 km wide biofuel plantation for every km of road

How wide
would the biofuel
plantation be?

One lane of cars

60 miles per hour

30 miles per gallon
1200 litres of biofuel per hectare per year
80 metres car-spacing

= 8 kilometres wide

AAO_IUS Sources: David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air » 1_6



— You would need to cover 50% of UK with wind farms...
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— ... or 25% of UK with PV solar farms...

Solar PV farming

www.powerlight.comi
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— ... which helps put nuclear power in perspective...
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— ... to have impact renewable facilities have to be country-sized

All renewables are diffuse

POWER PER UNIT LAND AREA

Wind 2.5 W/m?
Plants 0.5 W/m?
Solar PV panels 4-20 W/m?
Tidal pools 3W/m?
Tidal stream 8 W/m?

Rain-water (highlands) 0.24 W/m?
Concentrating solar power (desert) 1520 W/m?

Nant-y-Moch by Dave Newbould
www .origins -photography.co.uk

AAO | US Sources: David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air » 20



... and energy transition plans have to

« add up »...
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— ... ho nuclear/clean coal = using other people’s renewables...
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— ... ho nuclear/clean coal = using other people’s renewables...
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— ... and then low-loss power transmission is essential...
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— ... with High Voltage DC transmission being a key technology...

HVDC transmission
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— ... dS propose
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— And what about cost ? Solar PV is becoming competitive...

E.S. 1: THE LEVELISED COST OF ELECTRICITY FROM UTILITY-SCALE RENEWABLE TECHNOLOGIES, 2010 anp 2014
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— ...but energy storage remains a key enabler of solar PV....
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— ...traditional storage technologies are site constrained....

Worldwide installed storage capacity for electrical energy
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— ...with hydrogen storage offering a flexible solution....

AAQIUS
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— ...that is compatible with all forms of renewables....

Hydrogen may be produced from a variety of renewable resources, and hydrogen-based
energy storage could provide value to many applications and markets.
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— ...is cost competitive and more flexible than alternatives....

Readily available Plug & drive
The distribution infrastructure (vending
machines) is simple and inexpensive. The

cartridges can be made available anywhere

As soon as you " click " the
cartridges in place, the
hydrogen will be converted to
electricity.

Zero CO2 emissions STO R H

No CO2 emitted during your trip... and The new energy standard

the best way to store renewable energy. for green mobility Excellent Range

A scooter equipped with the Stor-H
system can easily achieve a 100 km
range with only two cartridges.

Small environmental footprin

The cartridge has a minimal
environmental impact the cartridge can be|
refilled thousands of time and at end-of-
life all of its materials can be recycled.

Completely safe

An easy to use can The Stor-H standard is a way to store

hydrogen at very low pressures
without any risk of explosion.

Through the use of cartridges, hydrogen
becomes simple to transport and to use.
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— ...and local economic development of products & services
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Thanks for your attention

CONTACT
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