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40°23714"North, 3°36733"Uest, nearest city: Madrid, Spain
Mom. power=1 kW, Inclin.=35 deg., Orient.=0 deg., System losses=1d4.0%

[ Power production estimate
— Monthly average

Athens

37°53742"North, 23°47723"East, nearest city: Athinai, Greece
Mom. power=1 kW, Inclin.=35 deg., Orient.=0 deg., System losses=1d4.0%

[ Power production estimate
— Monthly average
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Accumulated PV Power in EUROPE 2007: 4,69 GW

1.541 MWp

3.148 MWp

m Accumulated PV Power in Europe until 2006

W Installed PV Power in Europe during 2007

ij 3% of the total PV Power was installed 2007 /!
(Germany and Spain)

Source: European Photovoltaic Industry Association
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World Photovoltaic Market 2008*; 3,62 GW
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Spanish Market 2008*; 300 MWp*
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Deployment and Policy Framework:

_ e e e T

- Renewable Energies National Plan

8 de agosto de 2005

Legal and Requlatory Framework:

|. Disposiciones generales

MINISTERIO DE INDUSTRIA,
TURISMOY COMERCIO

10558

-Royal Decree 661/2007. = .

-Technical Building Code.
( Since September 2007)

BOE num. 234 Sébado 27 septiembre 2008 39

Disposiciones generales

- New Royal Decree 1578/2008
(In force after September 29th). sl e

de manera que actualmente en Espafia se puedgff proc
cir todos los elementos de la cadena que in iene

15695  REAL DECRETO 1578/2008, de 26 de septiem- una instalacion solar fotovoltaica.

bre, de retribucién de la actividad de produc- Se hace necesario dar continuidad y gffpactativa:
cién de energia eléctrica mediante tecnologia estas m\éerswon‘es, como éamblen definigffna rlmaura p

v ¢ - = gresiva de implantacion de este tipo tecnologia, g
solar forovofralqa para msrafacro'ne:s posterio- ademas puede contribuir al cumpligffento de los obji
res a la fecha limite de mantenimiento de la vos del Plan de Energias Renovgigs 2005-2010 y de |
retribucion del Real Decreto 661/2007 de 25 de que fije el nuavo Plan de Energg® Renovables 2011-20
maye, para dicha tecnologia. a partir de los objetivos asjgsffidos a Espaia en la nue

-
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’hotovoltaics Targets PER 2010 190

Renewable Energies Plan 2005-2010

Goal
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Breakdown by Installation Categories (2010):

2004 2005 2006 2007 2008 2009 2010
At the End of the Year

Of Crid On-Grid On-Grid P<100kW On-Grid
e P<100kW (Sun Tracking) P>100kW
15 MW 205 MW 112 MW 31 MW
E{ﬁ fealiie | Clomot Source:
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RD 436/2004

RD 661/2007

2003 2004 2005 2006 2007  Crowth
2003-2007
I 0)
Number of Installations 1554 3207 5271 9533 14%56 837 %
P<5kWp | 1.498 | 3.007 | 4552 | 6.703 | 8.561 | 471 %
5KWp<P<100kWp| 52 | 195 | 713 | 2.851 | 5.088 | 11.415 %

P> 100 kWp
Installed Capacity (MWp)
P =< 5kWp

3.136%
471 %

GOBIERNG  MEBNISTERIO
W DEESPARLA  DE CIENCIA
E INNOVACION

5 kWp <P <100 kWp ) 20 103 28.800 %
P> 100 kWp 3 3 3 6 800 %
CNE
C l Source: National Energy Commission . )
de Energ



Modules

Production Capacity Production Capacity
MWp MWp MWp MWp
115,00 165,00 149,53 340,30
n/a n/a n/a ¢,20-307?
n/a n/a 5 7
2007 SPANISH PV INDUSTRY GLOBAL POSITION
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Cost or the PV s0iar Sysiems in Spalr

2 5,7

Spain Italy Korea Germany c-Si  Germany TF

Igher system princes than in equivalent large-scale PV Marke

Phonfnn
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[0 Accumulated Capacity [ Annual increase




“NOTOVOIL3 S s or:
Factories and Manufacturing: 400
PV Installations and Systems: 2.500
Stock Exchange: 2.100

. 01010

Spanish Photovoltaic Sector Sales
(M€)
PV Installations and Systems:
Sale of PV-Electricity:

TOTAL 7.750 M€

E{ GOBIERNG  MIMISTERIO C-anml;

\,DEESPNA DF.ClENCm ants ce Ivesligacionas
Er'e ficos, Medicambienta
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400 -

Accumulated Industrial Investments 1999-2007

300 -

200 -

Modules and Installers
January’ 99- December’ 07 Components | and Supply TOTAL

Manufactures Industry
Direct Investment (M€) 864.6 69.168 933.8
2007 Increase (M€) 486.4 50.3 536.7

L 107,8
70,1 69 /
24 2

2002 2003

EF'E Sicas, r.1E€|IGC|IT‘DEI'ITCI

2004

2005

At the En of the year

2006
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Spanish PV Industry Job
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The risks of the success

R.D. 1578/2008
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Objectives Status September 2008

To reach PER PV Targets Surpassed
Adeqguate times for Investment

Surpassed
return.
To support the Spanish PV Reached
Industry

Fast growth but un-sustainable
Feed-in-Tariff cost out control*

*Cost determined by PER during the period 2005-2010: 500 M€
Cost estimated during 2008: > 800 M€

E BNOVACIOHN Enemgéticos, r.1ediaarrBiemules
v Tecnald
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The Photovoltaic Paradox in Spain: Effect on the Installations

RD 1578/2008
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At the End of the Year




Type I: Installations on-roof, A SRR E208 Q1Y
facades, sound barriers, P
pergolas, farms, ..... - Type 1.2 P> 20 kW

Typo Il: On-ground Praxy 10 MW

The size of the installation is determined by the sum of all
Installation connected to the same point of evacuation of the
electricity to the grid

2 MW

max




A Pre-Assignation Register for FIT quota. With four annual
calls, and timing for calls and definitive quota assignations.

Sase POWE 0 s o
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¢ The economic regime of the PV installations ascribe to R.D.

¢ The Feed-In-Tariff for the 1st call

Typology Tariff (c€/kWh)

Subtype I.1

-
GOBIERNG  MIMISTERIO mt
" DE ESPARA  DE CIEMCIA Cenno ge nvesigacionas
E BMNOYACION nemgéicns, Medisambientales
v Tecnd

OQicos



¢ The calculus of the tariff (T,) is determined by tariff and
power pre-registered in the previous call (T,;y P,.1) -

¢ Correction by inflation is not determined.
¢ Maximum time for perception 25 years.

EIREC T, =T, [(1-A) X (P, — P._,) / (0,25 X Py) + A]

If P__, <0,75xP,

A =0 Ql/m D
M v,J 1

call n-1.

On the best of the case P =P,, T,=0,974T,_ ,
Thus P_,"=1,026 P,

(1_ A) X (I:)On_1 B I:)n

1) LA A=0g
(0,25 x P,)

T, =T,

E ¥ GOBIEANG  MINISTERIO C-anml;

4 DEBSPAﬂ.A DE CIEMCIA Cenno ge nvesigacionas
E BMNOYACION 'gEom vedicambientaies
L g gD{E



New R.D. 1578/20006 (beptember

Tariff decrease and quota arise :
i1 2,6 %/call I
annual 10,0%




New R.D. 15738/2008

800 - Market
-2,1% i

600 - 501 500

400
400 -

200 -

2008 2009 2010
At the End of the Year

Market-Compound Annual Growth Rate (CAGR)

Source: LLBBW (02.2008), Merril Lynch (01.2008), Photon Consulting (03.2008), ASIF (03.2008).




New R.D. 1578/2008 (beptember

W

On-roof (Flat cover)

On-roof (Tilt cover)

On-ground with tracking

On-ground fix structure

2007 2008 2009
94% of the installed power’ 08 corresponds to on-ground systems.

70% with tracking

coveno st Conoamal Source: Solarbuzz 2008 and J. Esteban :




New R.D. 15738/2008

> 1MW)

100 kW < 1MW

10kW < 100kW
1%  EYE. <10 kW
|

2007 2008 2009
93% of the installed power’ 08 corresponds to systems > 1MWp.

GOBERNG  MINISTERIO Cﬂ'aunol: Source: Solarbuzz 2008 and J. Esteban:




[0 Production Capacity* ©E Production* [ Annual quota ( Po = Pn-1)**

*Estimated acording RD 661/2007.
*According to RD 1578/2008 (P, =Pp-1)
*** RD 1578/2008 +60 MWp (2009) and + 30 MWp (2010) on-ground

1803

1984

1639 1523

385

1074 1179

819 835
573 500*** QQ*** 532 587
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BE: Delocalization of Production and Investment: China, Italy, Portugal, .
SME: Restriction for market access.

il ¥ GOBIERNG  MEMNISTERIO Cmt . . . - .
Efﬁ}' pEe pcen | wcmsnsee= o Source: Spanish Association of Photovoltaic Enterprise

E INNOVACION



New R.D. 15738/2008

eptember

High Scenario (20 GW)

0 - ‘Significant development of 1500 MW 6,0%
MWp ‘the Indust
ry —
. r
o |Medium Scenario (11 GW)
’ |As Nowadays 800MW 3.5% _!
1800 _ :
0 - Low Scenario (7 GW
2 ‘_IGr\cl)thh restrlict(ion ) >00 MW 2.2% |
OT_\t L | | | | J
™ © A Q
q/@’\ q/@‘b q/g@ (]9\9 r&\,\’ (LQ\’} q/g\',” S q/g\f’ S & (LQ\‘P @“9 &
At the end of the year
r—-———————- r —

| Equivalente R.D. 1578/2008




New R.D. 1578/20006 (beptember

Thin Film

12 \ New FIT
AN N

10 - . .
Tracking + crystalline
New FIT
8 _
Fix + crystalline
New FIT
6 \ \
4 4,5 ) 5,9 6 6,5 7,5

System Cost €/kWp

Source: SunTool for a around 100 kWb proiect in Seville and PVSYS irradiation




[ariff R.D. 661/2007

Installation Price: 6 €/Wp

System Tariff: 0,455 €kWh
Integration Others* IRR: 12,40%**
New Tariff

: : Installation Price: 4,8 €/Wp
System Tariff: 0,455 €kWh
Integration Others* IRR: 10,47%%**

*Grid connection, Insurance, Administrative costs, ... .
**|nstallation place equivalent to Athens

On-roof
m-Si Modules

: Ciemalt
Tl ' GOBIERND  MEMISTERIO .
b w DEESPARA  DE CIEMCIA Canmo oe Ivestigacionas J . Esteban e

E BMNOVACION Energsicas, Medicambientales
v Tecnaldgicos



Change of mind sets: from an uncontrolled
market to a sustainable framework

Costs reduction.

Improvement of PV systems concepts :Size, application,
Integration... .

Change of perception of the System Authorities.

Elimination of caps for installed power.

Links between annual installed power and tariff variation.

The new magic formula: —OZ—T:
TO Tn
C: The new PV “charmed” particle Cz21o0C<1




Photovoltaics is still a sustainable and profitable business:
The key, lower cost and introduction of new concepts.

Feed-in-Tariff New tariff
R.D. 661/2007 R.D. 1578/2008
Dri f Price of
FTICe0 IRR the IRR
the system
System
X-Si 4,8 €/\Wp 10,47 %
Thin Film
5,2 €/Wp 17,48 %
(Cd Te) J. Esteban:

Ciemat
¥ ¥ GOBERMO  MBNISTERIO N T
SRR T DEESPARA  DE CIEMCIA cenmo ce nuestigaciones
a i o E BMNOYACION Energéicos, Medicamiientales
W T o als las o]
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L ’ o —=+ A ;A=0,9""
(0,25 x P,)

The Answer: He was very clever. The real guilty is
the “famous” EPIA Learning Curve”

T — (1_ A) X (Pnn_l — Pn 1) A A 1/m

oCost

If we can follow the EPIA slope:

Installed
f (n, Performance, ;)
Installation,,,,,O & M, )

f(ModuI

cost? cost?

1£- Yo \ANE C A I\I 11 Then
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But, Two more questions:
Is it possible always the follow up of the learning curve?

Is it possible another “Sink Country” of PV Modules, like
formerly Spain, with extremely advantageous FIT?
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