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* PV generation can patrtially (or totally) compensate electricity
consumption. Drivers for competitiveness are savings of the
electricity bill and the earnings that PV generation generates.

* Installations where PV electricity compensates few or no electricity
consumption at all. In this case, PV must compete with wholesale
electricity prices.

0.50

0.40

0.30

0.20

o
=

Electricity price (€anaz/kWh)

0.00

6002
0z
0z
0z
0z
0z
0z
0z
0z
0z
0z
0702
1202
zZ20Z |
£20Z |
20z
5202
9202
1202
8202
6202
0802

i - 4o oo oS S o 4o o=

Year
|—Generation price = = = Epd user market price === mm\\holesale market price|

Source: Bahandri et al (2009)



Osterreichische PV-Fachtagung
20.-21.10.2011

Static: Comparison of LCOE of PV with retail/wholesale electricity price at
a defined point in time in the future.

Dynamic: Comparisions done over the lifetime of a PV project: the Net
Present Value (NPV)* of LCOE of PV, savings of the electricity
bill and earnings that PV generation are discounted and compared.
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Source: Bahandri et al (2009)

*Net Present Value (NPV): Current value of future cash flows discounted with a discount rate equivalent to the cost of financing the project (WACC)
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1. PV Grid Parity (Status Quo):

LCOE (Levelised Cost of Electricity Generation) of PV equal retail
electricity price (excl./incl. taxes). The electricity grid is used as an
infinite storage.

Household

Source: SMA Solar Technologies (2010)
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Self-Consumption versus feed into the Grid: Winter versus Summer Day

Example of a comparison of different Load Profiles versus PV-Generation Profile for a Household
for a typical Winter Day in Vienna (Consumption: 4000kWhlyear, installed Capacity: 1kWp)
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Example of a comparison of different Load Profiles versus PV-Generation Profile for a Household
for a typical Day in Vienna (Consumption: 4000kWh/year, installed Capacity: 1kWp)
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> Feed-into the grid...
...but also possible:
* Stored (internal, external)

* Heat pump for hot
water

* Cooling/Ventilation
 E-Bikes, E-Vehicles
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2. Advanced PV Grid Parity:

Levelised Cost of Electricity Generation of PV equal retail electricity
price (excl./incl. taxes) if a day-night storage is installed:

* No feed-in, excess PV electricity shed

» Feed-in at wholesale electricity market prices

PV System
Lifetime 20
Solar Yield 900 kKWh/l\Wo
Investment cost 2450 £/k\Wh
S1Ze5 o 17194 KD

Lead Acid

Battery

Lifetime 10
Efficiency 85%
Investment cost 250E/kWh
Yolumes 1-20 kwh

Source: Henkel (2011)
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Integration of Battery-Storage into Internal Household Grid ?

Source: SMA Solar Technology AG
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Bulk/Aggregated-Storage also on LV/MW Level in the Future !
(or: PV also contributing to balance variability of wind on transmission level) !
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3. PV Equivalence (100% load following):

The PV system can produce exactly the profile needed by the customer (e.g.
household, commercial, tertiary customer). Neither unwanted feed-in nor
consumption of grid electricity is necessary (with the exception of e.g.
charging of external storage on LV/MW level). PV systems, storage and
demand/load response technologies work together perfectly -> ,Smart Grids

111

Source: Adapted from SMA Solar Technology AG
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Generation value competitiveness: Dynamic LCOE comparison of PV and e.g. CCGT

Gas-parity (static, dynamic): mainly relevant for existing CCGT plants (decrease of FLH)

Fuel-parity (static, dynamic): mainly relevant for existing diesel generators in islands
solutions (also decrease of FLH)

,PV Equivalence® will come!

The only question is: When?



