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Toward Grid Parity

“Without Grid Parity all
PV economy will be
drastically reduced”
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Toward Grid Parity

A common word “Grid

Parity” without a real
definition.

A “road” not yet
completed.
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Grid Parity Project Association

An “Iindependeritnon profit organization
established in Rome in march 2008.

A dedicated group of representatives of
Important companies members of the
Executive Commitee.

The only interdisciplinary group of experts
working together to improove the knwoledge
of the conditions for PV competitiveness.
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Grid Parity Project - GPP

An “Iindependeritnon profit organization
established in Rome in march 2008.

A dedicated group of representatives of
Important companies members of the
Executive Commitee.

The only interdisciplinary group of experts
working together to improove the knwoledge
of the conditions for PV competitiveness.
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Grid Parity Project’s Members
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Five main groups of interest

In the GPP

PV companies of different size and
different activities.

Financial Institutions and Banks.

National Governement amd local
Administrations

International Organizations.
Utilities

PPPPPPP




“PV scepticism”

* PV is still considered the most expensive

renewable energy technology.

* PV applications exist only for financial profit.
* PV Is an unreliable source of energy.

* The complexity of the electricity costs evaluatior

IS still a barrier against a rationale evaluatién o

PV electricity.

* Not really CO2/fuel-saving, due to energy-intensive

production process of PV material
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The danger of “PV scepticism”

 National Governements could cut
Incentives without real planning.

e Financial Institution and Banks have
diffculties to understand the long term
implication of industrial PV financing.

* Pubblic opinion is badly informed by all
sort of media

*“The road to Grid Parity Is almost
iImpossible”.
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Grid Parity Definition

GP Is an economic “environment” where the
iInternal and external conditions of the
applications of the PV technology bring the
cost (price) of PV electricity within the range
of cost (price) of electricity generated by other
and more conventional sources of energy for

any specific “consumer”.

Many GP conditions not a unique GP
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Grid Parity cost evaluation

The basic problems for the evaluation thg
cost of PV kWh Is to define the
boundaries of the 'system' and the cost$
that are included In It:

-
| ™4

Technology factors
Market or “external” factors
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Key Technology Factors

 Module cost

 BOS and installation cost
Performance Ratio

e PV plant lifetime
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Key “Market” Factors

Financing and cost of capital

The cost and timing of autorizations

"he cost of peak electricity (gas peakers).
_ocal electricity billing policy.

Cost of land.

Local solar radiation.

Clarity and reliablility of the regulatory
framework
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PV kWh cost evaluation

Our model does not take into consideration:

 Any Governement subsidies
 Any Tax rebate policy
 Any Enviromental benefit
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PV kWh cost evaluation

Total CAPEX per MW.

 BOS and installation cost

* Module cost

e Cost of land

e Financing and cost of capital

e The cost and timing of local Authorization
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Sensitivity analisys

Base Case :

e Total CAPEX: 4,0 min (€ /MWp)
e Capital cost: 6%

* Average lifetime: 25 years
 Nominal Power: 1 MW
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PV kWh cost evaluation

)

—— South of Sicily
0325 —#—Rome

North of Italy

Base case:

\ Capital cost: 6%;
sAverage Lifetime: 25

0,175 \. years:

\ *Nominal Power:

1IMWp

Cost of PVKWh [€/kWh]

4,5 4,0 3,5 3,0 2,5
CAPEX [mIn €/ MWp]
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PV kWh cost evaluation

—— South of Sicily
02651 — —#-Rome
=
= 0255 North of Italy
X 0245
QY
= 0.235 Base case:
< 025 -—
§ \ *Total CAPEX:
S 0.205 — sAverage Lifetime:
i 0195 25 years;
O 0185- *Nominal Power:
© 0.175 ~MWe

6 5.5 5 4.5 4

Cost of Capital [%]
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Cost of PVKWh [€/kWh]

PV kWh cost evaluation

0.260

0.240

North of Italy

0.220

0.200

Rome

South of Sicily

Base case:

«Capital cost: 6%;
*Average Lifetime:
25 years;
Nominal Power:
1MWp;

*Total CAPEX:
4,0 min €/ MWp.

0.180

36.92 41.88 46.49

Latitude [°]
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Cost of PVKWh [€/kWh]

PV kWh cost evaluation

0.350 —&— South of Sicily
—— Rome
0.325
North of Italy
0.300
0.275- Base case:
0.250 \ oCapita| cost: 6%:
0.225 *Total CAPEX: 4,0
\ min €/ MWp;
0.200 *Nominal Power:
0.175 1IMWp

15 20 25

Lifetime [year]
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Key factors in PV kWh cost In
Italy

10,5%

0)
14,0% O Cost of capital

B CAPEX
Ml Lifetime
O Latitude

44,0%

31,5%

PPPPPPP




Key factors in PV kWh cost

(] Cost of Capital
B CAPEX
M Lifetime

56%
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Extreme Scenarios

Grid Paritycondition A: cost of KWh
at the point ofjrid connectiorfor
utility size PV plants.

Grid Paritycondition B: cost of kWh
for decentralized P\domestic
applications.

Transition from Condition A to B may
require years. G GRID PARITY
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GPP first conclusion

The GPP conditions are very
different for Utllity sizePV
plant versusDomestic
applications.
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Main Limits for Grid Parity

 Avalilability of land or other areas
 Local electric grid “capacity”
 Power management

e Continuous capital investments
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Grid Parity Scenario

*Today large PV plant aready for re-
Installationin the 25 years time.

*No other use of landill be more
profitablethan the production of PV
electricity.
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Grid Parity Scenario

Today PV Iinvestments must be
considered as a long lasting

Investment.

v
N\,

GRID PARITY

PPPPPPP




Grid Parity Project Development

In the near future:
from an Italilan Association to
an International Association
with several National entities
open to all interested parties.
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For expression of interest
please contact:

iInfo@gridparityproject.com
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