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Spain is a favorable landscape to renewables

Peak load: 44 GW
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Generation Mix in Spain end of 2010
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MW
Hydro-Power
Nuclear
Coal

Fuel-Gas

Combined Cycles

Total (conventional ) 63833 66 19529 77

Wind Power

Solar Power
CHP and other RES
Total (RES and CHP)

33614 34 5792 23
Total 97 447 MW 25321 MW

Installed Wind Power equivalent to 19 nuclear Plants
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Energy Production in Spain 2010

Tecnologia GWh % ) %

Nuclear Cg%'(y 38001 14 9633 15

Hidro-Power 22.2% P 61944 22 22830 36

13.6% fF%e;;as 22372 8 2059 3

| 1ea7 1 3 0

CHP and other RES 64913 23 18122 29
14:6% Total (conventional) 189076 68 52678 84

Wind Power 42 656 15 9628 15
Solar 6910 2 21
I gng;’ CHP and other RES 40896 15 576
Total (RES and CHP) 90462 32 10225 16

Total 272 868 GWh 62 903 GWh
EL PM.SCDm Economia Martes, 12/4/2011, 10053 h
Inicio Internacional Espafia Deportes EEM Wy Tecnologia Cultura Gentey TV  Sociedad Opinion Blogs In English | buzcar |

Bolsas | Fondos | MNegocios

ELFAIS.com > Economis

La energia eolica se coloca por primera vez en marzo como
principal fuente de generacion eléctrica

Los aerogeneradores cubren un 21% de la demanda con un récord de generacicn

EL PAIS - Madrid- 31/03/2011
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Wind variability
16,000 Wind Production Record 14901 MW O\
09/11/2010 14.46 h
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Demand and Generation equilibrium must be = compensated by
manageable Generation
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Experience from 2010 operation

=  Slow down in the demand evolution . 2006/2007 level
= Low flexibility in load reduction of nuclear and CHP
= High wind generation (18% increase from 2009).
= Extremely High Hydro inflows
* Increase in run of river hydro production.
 Decrease in upward power reserves.

Large contribution of renewables Iberdrola stored energy in hidro reservoirs
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Experience from 2010 operation

Iberdrola stored energy in hidro reservoirs
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Flexibility to the system from Conventional

Tecnologies

= Combined cycle gas-fired units
= High availability in spite of daily switch off
operation
= Lower number of hours running than expected

Switched off groups due to real-time balancing constraints
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= Hydro pumping units
= High availability, but limited storage in the upper basin leads to
rapid exhaustion of the storage capacity
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Wind Power control

The TSO may reduce the wind generation to restored  ownward

reserves
- As a last resort

- Thanks to the control center structure
- Conventional generation still needed:
- To supply peak demand
- For ancillary services (LFC, ...)

1/03/2010
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Wind reduction due to power balance feasibility (GWh)

250 202 % s000
200 @
150 4000 |
100
50 0 3,7 6,9 4 2000
. P A A=y —
2007 2008 2009 2010 jan-feb 2011

0,019% 0,5% potential energy
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Electric System management will be more
difficult

 March 2020 estimation based on what happened on 2008
 Year 2010 was a Good Stress Test for integration of renewable energy
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Discussion for new requirements

Conventional Generators
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Discussion for new requirements
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Discussion for new requirements
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Thank you

Gestion de la Energia - Explotacion
Luis Aguilo
luis.aguilo@iberdrola.es



