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Is the Earth Warming Faster than Expeciec ?

Three Global Feedback Mecahanis

* Ice melting into the oceans, which
warms surface seawater, leading to
more melting.

« Thawing of permafrost, which
releases carbon dioxide and
methane into the atmosphere, raising
the air temperature and melting more
permafrost.

« Glaciers breaking up and falling into
the sea, which lessens the amount of
sunlight reflected into space, thereby
heating the atmosphere and further
degrading glaciers_ Image : Dan Saelinger
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Source: Scientific America, November 2012 GRID










WINTER’S NEW NORMAL
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FLEXIBILITY Is the New Deal

Needs for flexibility Flexible resources

Power system context

Power
generation plants

Fluctuations in net load

Demand variability

and uncertainty Demand side

management
and response

System operation

Variable renewables

Energy storage
facilities
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Grid hardware

Interconnecion
with adjacent markets

Contingencies

Existing and new flexibility needs can be met by a range of resources in the electricity
system — facilitated by power system markets, operation and hardware.

Source: Harnessing Variable Generation, IEA, 2011 GRID
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Renewable Energy’s Costs Continue to
Plummet

Wind and photovoltaics: U.S. real capital cost trends

Photovoltaic modules ® Windfarms Trend 1 =—Trend 2
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Global Markets are Shifting to Distributed
Renewables

Global generating capacity: annual net additions, 1990-2011

Wind
= Photovoltaics
= Nuclear







Safety is a wayth. Risk s reality.
Fear 1s the wmind killer. Seide the
day. Take the road less
bvelled. Dare to be different.
o .'hins véntured, nu{h;nﬂ 3ninﬂd.
The advenkure is within. Boldness

has sg;‘:.. Take the first step.
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THANK YOU

- Dr Lawrence Jones
_ _Alstom Grid
=== Lawrence jenes@alstom com




