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* Extreme rise in PV installations during last 15 years
* From 1 GWp in 1998 to 137 GWp in 2013 (~79 GWp in Europe)
* Combination of generous FiTs and major cost reduction

Mediterranean region: High potential but relatively low penetration
(compared e.g. to Germany)

* At the end of 2013 Germany had 36 GWp installed capacity when:
— ltaly 2 17.6 GWp
— Spain 2 4.7 GWp
— France 2 4.7 GWp
— Greece 2 2.58 GWp

— Portugal (281MWop), Slovenia (254MWp) and Cyprus (35MWp) still lag
behind
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* In Greece, the steep rise in PV installations until March 2013 was
interrupted abruptly
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* This rapid growth was the result of attractive feed-in tariffs
(FiTs)

* Supported by the considerable reduction of the PV system
costs.

* Thus leading to the creation of a dynamic professional sector

* But technical and economical problems started to accumulate

— Because there was no proper planning and network
infrastructure

— But also, this development has exceeded every possible
provision, creating a series of unpleasant distortions for all involved
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 The FiTs were severely reduced (even contracted ones), while
taxes were imposed on existing installations

* PV market actors warn about the urgency for a market
revitali zation (PV’'s stil/
included)

* This is the only way to go beyond the national 2020 targets of
the EU27 for 2020.

* A possible solution?
* Net-Metering scheme
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o et
@ Understanding NET METERING

FFPL.. Solar Photovoltaic Array Example

The energy is used in your -

home, school or business The Bidirectional Meter™
indicates energy usage and
excess enargy produced

b B Ercess enengy ol

wied by pour home
The inverter converts the =+ :::uﬁ::i gfm b :::"ﬂﬁfﬁ?;;f
Saolar array electricity urul:ll.tr;gd by the the siectric grid
canverts solar array from direct
energy from current (DC) 1o alternating
sunlight inta current (AC) for use in your
electricity home, schoal or business

Utility poles
distribution line

and measures the energy
produced by the solar array

Source: Florida Power & Light CO.
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Some Questions arising:

* Should the utility reimburse prosumer for the excess energy?
— If yes, at what price?
— And which targets define such price?

* Should all regions in a country have same prices?

* Should net-metering involve taxes, T&D and other charges as
well?

* What should be the optimum PV system size for a prosumer?

* Under which range of consumption should a consumer fit in
order to make such an investment attractive?
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* PV-Net Metering is a Europe in the MediterranealMED)
project aiming to provide answers to such questions.

WWWw.pvnetmetering.eu

* Broad geographical span of partners in the region, different
climatic and morphological aspects covered.

e Countries involved:
— Cyprus
— France
— Greece
— Portugal
— Slovenia

— Spain
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. Metering studies and policy analyses

—  Study of existing initiatives, existing tariffs and of the national
resource and solar potential

—  Development of assessment methodology and preparation of
suitable local policy mechanisms

— ldentification PV energy produced costs in the MED region
. Net-metering and technical pilot implementation

—  Pilots in 3 countries (Cyprus, Portugal, Slovenia)

—  Choice of pilot locations & design of metering solutions for each
country and implementation of pilot systems

R Projet cofinancé par le Fonds Européen
2 ) * *
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i ional
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L'Europe en Méditerranée
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e Net-Metering Optimization Tool

—  Freely avalaible tool with target to aid policy makers and
investors in maintaining a high rate of new installations

— Takes input from the pilot installations

— Technological Research Center of Western Macedonia

 Data Analysis & Tool Validation
— Data collection and Data Analysis

—  Cost benefit analysis and model validation

* Information, Awareness Raising, Capitalization
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= Definition: LCOE is defined as the theoretical cost of PV produced

electricity, the present value of which is equal with all the costs that

incur in the lifetime of the PV system.

SunoKiyvk xodarst h a
Sunoki kK paer aywwg

LCOE=

« When LCOEKRetallElectricityPrice(in e/kWh), we have Grid Parity

 This marks the moment when the production cost of PV energy
becomes comparable to that of conventional plants and so the

technology is competitive without subsidies.



http://www.pvnetmetering.eu/

ﬁ &\/ NEL

metering Electricity Tariffs in Greece

WWW.pvnetmetering.eu

= Tariff ['1: The regular household
= A total of 9 different charges!!
= Competitive charges
» Energy supply + standing fees
= Regulated charges
= Transmission network charge
= Distribution network charge
= Other charges
= Services of common interest
= Other charges and taxes
= Special tax on greenhouse gases reduction
= Special tax 0,5%
= Excise duty ( E P K)

= VAT
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= Tariff [1: The regular household (without time charging).

= Caution! The rates are not scalable!!

4 months
o aan | S EYE D

0-800 0,17
801-1600 0.183
1601-2000 0.188
2001-3000 0.223
>3000 0.227

= One kWh can cause additional charge up to 70€!!

= In Cyprus even higher costs = 0,27 €/kWh approximately!

WWW.pvnetmetering.eu
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= LCOE calculation needs certain input data and is particularly

S en sSimthem.v e ”

.
= A simple calculation formula®: | + a Ct
=1 (Lt r)t
= where: LCOE —=
v' T = installation lifetime ta=1 i+ r)t

v'| = investment cost

v' G = operation and maintenance costs in year t
v'E - electrical energy produced by PV in year t
v'1r = discount rate

1. Grid Parity Monitor
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= Clear input data to enable comparisons

= |[n literature, LCOE calculations are available between 0.15-0.8€/kWh !
= Subsidies, tax reductions, or FiTs for excess energy sold back to the
grid are not considered

= Salvage value or decommissioning costs at the end of lifetime are not
considered

=|nstallation lifetime taken between 15 and 40 years.

= The nominal LCOE is used, that is a fixedt 0 d aayué is €/kWh (and

not adjusted based on inflation —real LCOE)
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Installed power

= The study refers to residential installations.

= The case of inclined roof is assumed (the panel tilt is not
optimal)

= 3 cases are studies with installed power 3 kWp, 5 kWp K a71tkWp
= The simultaneous installation of storage means is not studied

= Larger installations are considered difficult to achieve in regular

residential roofs.
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» |nvestment (system) Costs

= Data from real installations in Greece during 2013.
= No thorough investigation
= An average cost 1,8 €/Wp was taken for installed power 7 kWp
= For the cases of 3 kWp and 5 kWp the average cost:
= Same as 7 kWp, i.e. 1,8€/Wp or,
= From a Helapco study in 2013, for 3 kWp = 2,65 €/Wp
= From a Helios study, for 5 kWp = 2,2 €/Wp
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= Operation and Maintenance Costs

» The case of loan (raises the LCOE) is not considered
= A PV installation has low maintenance needs and zero operation costs

= 2 hours of maintenance works were assumed, with average hourly
labor cost in Greece in 2013 (14,9 €), increased by 60% as profit for

these services

= This cost is increased each year according to the inflation target of ECB
(2%)
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= [nverter replacement:

= EPIA (European Photovoltaic Industry Association) assumes as

guaranteed inverter lifetime 15 years in 2010 and 20-25 years in 2020.
= |n this study, inverter replacement occurs in the 20t year

= This means only 1 replacement is necessary in 40 years lifetime

30 7

According to EPIA projections, inverter 25 \
cost in 2030 will be at 20% of the total w =] —

w/o VAT
15

installation cost

10
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= |[nsurance costs:

= |n between 0,6%-1,2% of the total system costs.

= For conservative estimates, obtained 1.2% per year adjusted on 2%

inflation

= Discount rate: A particularly“ s e n Spardmetere ”

= |t should be equivalent to the profit if the investor had invested in

another project with similar risk

= Assume that the investor waits at least a rate equal to average
inflation of the past 5 years, plus 3% for the risk of investing—=> 5,85% for

Greece
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= PV Yield:

= Target to have a “ s a hypothesis,

G ¢ |8 cocge AR 2 N
@ souubrs (] Gout Forum - 50 Swel
PVGIS PV inregions

adjusted to the installation
characteristics (non-optimal) N i S e

Choose country and region to see data for you choice.

lc soq| ChoOSE Country/region ¥ }

=Use of simple available online tools

= PV-GIS: PV potential in built-up areas

by regions

This site was perpetrated by Thomas Huld and Marcel Sui
PVGIS € European Communities, 2001-2007
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= PV Yield:

= We take the average of the maximum
yield (kWh/kWp) between horizontal and

optimal tilt.

= Performance reduction according to usual

manufacturers warrantees

Levelized cost of energy from PV —
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Countrv: Greece

Eegion name: Kentriki Makedonia
ITotal area (km2) | 18844.0
Urban area (km2)|  307.7

[Yearly global irradiation (kWh/m2)
|h0rizc+ntal |‘i.-'erlical |c+ptimal
minimum | 1353 956| 1509
1421| 997 1584
1564| 1107| 1747

|average |
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= PV vield in the other countries:

Cyprus
: Annual generation . . .
Region KWh/LkWol The same installation costs
Larnaka 1323 (1,8€/Wp) is taken (lack of safe data
Didssel Lobns when the study was made)
Nicosia 1332
Pafos 1355 » The discount rate and hourly labor
Sloveni . .
Jveme cost does not differ much in each
Koroska 923.5
Obalno-Kraska 1024 country
Portugal
Algarve 1383.5
Norte 1224.5

rojet cofinancé par le Fonds Européen
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= LCOE calculation for different regions in Greece, 7 kWp installed
power and installation costs 1.8€/kWp.
= Grid Parity check
= Successfulfor consumptions
e >2000kWh/4months

0.24

_ weewnos w FQr [ower consumptionunder
E HpakheLo
2 wewe  conditionsand only in certain
e =——TEfpog

Moo regions

Meoonvic

AéaBlog = In Evrosregion, grid parity is

...... Xapnhf
01z
- - A
Vo not reachedeven for 40 years
DlD T T T T 1 - -
15 20 25 30 35 40 Ilfetlme
m Projet cofinancé par le Fonds Européen
- pj‘ de Développement Régional (FEDER)
L'Europe en Méﬂi‘t:rr;nu Project cofinanced by the European Regional
Europe in the Mediterranean Development Fund (ERDF)
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= LCOE calculation for different regions in Greece, 3 kWp installed

power and installation cost 1,8€/kWh.

0.24

LCOE (€/kWh)

= = =
= = =
a2 = =3

2
=
o

- YllJﬂJ\ﬁ

Beocoohovikn

ATTIRA

Ayoio

Awbekavnon

15

T
20

T
25

T
30

T
35

1
40

Hpakhelo
—| OV O

—Efpor

Nploa

Meoonvie

MNeoPog

= Grid Parity Check
= Successfulfor consumptions
>2000 kWh/quarter and
lifetime > 17 years
= For lower consumptions,
under conditions and only in

certain regions with lifetime
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= COE calculation for Thessaloniki, lifetime 15-40 years and installed
power 3-5-7 kWp, fixed installation costs 1,8€/Wp.
3 eecgosllCORUU0GGUas3aa(
; 0.250
o)
=) \
e 0.200 \
@ /\
= &;\\
o \§§
'f: —3 kWp
... 0.150 A — 5 KWp
— 7 kwWp
0.100
15 20 25 30 35
HCOE (dfkavh) i
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= LCOE calculation for Thessaloniki, lifetime 15-40 years and installed

power 3-5-7 kWp, costs 2,65€/Wp,
respectively.
0.350
—3kWp — SkWp
0.300 \ 7kWp cesbes Nopnhn
\ - =f YPnhd
—-\\-‘-
i,
_ll\_ylp _________ e—— P I I R ——————
w "'""'--...________“__
g 0.200
0.150
0.100
15 20 25 30 35 40

2,2€/Wp

= Grid Parity check
= Successful for

lifetime >22 years

and 1,8€/Wp

consumptions
>2000kWh/4monthsand installed
power 7kKWp, while for 5 kWp with

= For lower consumptions only

whenlifetime >30years

= Neverfor installedpower3 kWp
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— Results
o wwwpnetmetenger

= LCOE calculation for different regions in the 4 countries of the study

with common installation costs 1,8€/Wp and 3kWp power
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= The LCOE calculation is sensitive to input data.

= Calculations and results were made to be on the safe side

= There exist at least 20% difference between extreme LCOE values for
Greek regions.

= For consumption > 2000 kWh/4 months, Grip Parity is already
reached if the installation cost is limited to ~2€/Wp, independent of
installed power

= Cyprus has already reached Grid Parity in any case, due to the high

cost of electricity
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