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Introduction Results Conclusions

Wind data

* Data: Hourly, 0.5° x 0.5° decimal
grid for a 2.5MW turbine

* 1km2 per turbine

* GIS analysis to exclude areas—> 114
GW total potential

* 90 regions based on transformer

* Calculate availability factor per
time slice and potential for each
grid cell H
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Problem: Excess power from wind + pv

surplus

. West Denmark, Monday, 2012-03-26 to Sunday, 2012-04-01 ol
- Spot price m
- — Electricity consumption —
& Wind turbines +
:‘ » Local CHP units Wlnd
s Central power plants
£

negative
power
price

Eléc_:tricityuljemané and S[Jf)ply in West Denmark?

« technical challenge: (im)balance supply and demand
e economic opportunity: cheap power
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At the crossroads ...

- Russia is challenging the idea that Europe
will be peaceful for ever more

- Populists and independence movements are
challenging the idea of an ever-closer
Union

* The eurozone is an imperfect monetary
union, and Merkel's Grand Bargain -
monetary stability for structural reform -
is failing

- High youth unemployment in an aging
population

- Shale, Russia, Islamic State ..

- Increasing popular resistance to renewable
energy and to the high energy prices that
support renewables

- Europe has been a climate leader for 20
years, but so far without followers

- EU ETS does what it's designed to do - cap
emissions, low price - but under attack

»+ US climate policy still gridlocked, mixed
signals from China, renewed push for coal
in India

- I will not predict Europe in 2050, or even
Europe's energy

- Instead, I will look at Europe’'s greenhouse
gas emission targets for 2030

- Multi-model assessment
+ Backcasts and forecasts
- Objective method to weigh model

(FL) fEEE(Energy Storage)
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Changes in PV cost including cell module,
attached equipment and installation work

Price (Yen/kW)
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# The price of PV has been lowered remarkably again since 2009 when the FIT started.
» 391,000 Yen/kW for new, 432,000 Yen/kW for existing (Average 415,000 Yen/kW) in 2013.
» The cost is lowered to less than 400,000Yen/kW in this year.
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