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Load and generation mix in European power markets

Total Generation (TWh)'

Country 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Germany 564 563 555 515 537 527 538 544 527 549
France 540 533 542 517 543 538 537 543 534 538
Italy 293 293 298 274 281 288 284 274 266 267
UK 350 352 344 322 327 312 306 300 278 266
Spain 257 266 275 262 272 261 263 253 246 247
Switzerland 59 64 64 64 64 60 66 66 67 64
Romania 57 56 60 53 56 57 54 54 61 61
Greece 50 51 51 49 49 49 50 47 41 42
Hungary 33 37 37 36 34 33 31 27 26 27

Total Consumption (TWh)

Country 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Germany 545 543 532 501 521 521 515 510 492 501
France 478 477 494 492 513 478 490 495 465 474
ltaly 338 339 337 318 325 333 327 317 308 315
UK 359 357 356 324 329 317 317 314 298 289
Spain 254 262 264 254 263 255 252 247 242 248
Switzerland 63 63 64 63 66 64 65 65 63 63
Romania 53 54 55 51 53 55 54 52 53 55
Greece 54 56 57 54 54 52 51 51 51 51
Hungary 41 41 41 42 39 40 39 39 38 41
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Power demand is shrinking

Load Italy Load France
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... due to weak economic activity

130

Industrial Production Index (Yearly, 2010=100)
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« Strong weakness of economic activity

* Collapse of industrial production in
many countries (excl. Germany)

* Industrial production indexes still
remain below 2010’s levels

« Growth of the tertiary service
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Gross domestic product at market prices (Quarterly, 2010=100)
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... and energy efficiency improvements

Gross domestic product at market prices (chain linked volumes, index
2010=100)
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Generation mix (2009)
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Generation mix (2015)
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Renewables penetration (2009)

% of total generation:
B Renewables

M Nuclear
© Thermal
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Renewables penetration (2015)

% of total generation:
B Renewables

M Nuclear
© Thermal
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Evolution of installed capacity in ltaly

Installed Capacity
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Italy: Solar generation

PV installed capacity
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Italy: Wind generation

Wind volumes sold on MGP vs generation
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Greece: Wind generation

« Wind installed capacity
rapidly increased between
2008 and 2011

* Since 2012 investments in

RES have levelled off
* Currently, installed capacity
Is approximately 2 GWs
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Greece: Solar generation

PV Greece Greek photovoltaic Feed-in tariff
2,500 [ 800.000 600 300
- 700.000 \
500 250
2.000 — - 600.000 - \
/ _ 400 i\ 200
1,500 - 300000 2 300 150 £
g J _ - 400.000 g v 200 \ 100
= 1.000 w H - 300.000 2
100 50
500 / - 200.000 0 |||||.|I||I|I||”||I II. II 0
- 100,000 ;ﬁéﬁfg-,,mzﬁzﬁfgt::::;;ifﬁ;i@ié@%%;;;ﬁ%ﬁ%;:;
mﬂwﬂw S| [3aaeass T s | Raaiess T | [3aaa BaE
0 T T T T T T T T T T T T T T 0 9 ECE:{,\_& ECEE_& E‘a’. E&' CCE&.
xwwggq,&%%auu@,@@@bb G A G A Za Za h 21
R ¥ @"’7\ & é\fs\ & & N &P X &° ¥ 2010 2011 2012 2013 2014
1 PV Generation [MWh) ——PV installed capacity W inteconnected (rhs) WM rooftop (rhs) ~ ====>100MWp e====<100MWp ===rooftop
* Installation of solar panels, though years later than PV Generaton - Greece (2015)
other countries, has shown remarkable growth rates | 1w
(especially during 2012) 1600
« The pace of expansion has been strongly affected by =
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Evolution of PV and wind installed capacity in Germany
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Wind: Installed Capacity and Generation in Germany
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Effect of RES generation on prices

Impact of RES generation on prices - Germany (1)
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«  Saturday 21st January 2012: *  Sunday 8th May 2016:
« As largely expected, wind power * During a couple hours, wind and PV
generation increases by 15GWs in a generation surpasses 42 GWs
few hours . .
« These two energy sources combined satisfy
« Power plants’ flexibility is hugely around 90 percent of total electricity demand
employed in order to prevent prices . .
ploy - P P *  Production from conventional thermal power
from collapsing \
plants goes in real trouble
« Sunday 22nd January 2012, late evening: . . :
« Again, power prices crash reaching a
* Nevertheless, as demand decreases, minimum of -130€/MWh
prices plummet: during hour 7 for
each MWh sold, operators must pay
eD|50N 110 euros
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overcapacity for renewables in Italy in some hours

Renewables in Sicily and Sardinia
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Coal/natural gas fuel switching: A new role for gas? (1/4)

« The possibility to replace hard coal with natural gas fueled power plants has been affected by a
few factors. Mainly:

» gas natural vs hard coal fuel costs;
* environmental concerns.

Gas Natural vs Coal Fuel Costs - Italy
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Coal/natural gas fuel switching: A new role for gas? (2/4)

Thermal Power Generation from Lignite and Hard Coal - Europe
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Coal/natural gas fuel switching: A new role for gas? (3/4)

Natural Gas and Coal Thermal Production - Italy
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Coal/natural gas fuel switching: A new role for gas? (4/4)

Actual Generation per Production Type - Germany
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Desperately seeking ... flexibility (1/2)
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Baseload Generation: Nuclear and Lignite (DE)
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Desperately seeking ... flexibility (2/2)

Generation Natural Gas (DE)
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« A remarkable (r)evolution has recently characterized European power
sector

« New challenges (as well as opportunities) are now standing at the
crossroad

 Demand across European countries is shrinking
« RES generation is still expanded but their intermittent nature
requires a rethinking of conventional (thermal) generation

technologies

« Important changes in the relationships among fuel prices (gas-coal
switching) are also under way
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« But how to ensure the reliability of the system when RES generation is
low?

« Under certain market conditions, other types of production units have to be
employed to grant the security of the system

* In this context, flexibility is desperately needed: CCGT power plants can,
consequently, play an increasing role in providing instant back-up capacity

« Natural gas could potentially become the most important source to
ensure supply-demand balancing
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Thank you!

Elisa Scarpa
Head of Market Analysis, Forecasting & Structuring
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