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Irradiation vs. PV potential

PHOTOVOLTAIC POWER POTENTIAL

EUROPE CSOLARGIS

40°E

Irradiation:
Estonia 900 ... 1100 kWh/m?
South Spain 1800...2000 kWh/m?

PV potential:
Estonia 1000 ... 1100 kWh/kWp
South Spain 1500 ... 1700 kWh/kWp

Average annual sum of PVOUT, period 1994-2016

800 1000 1200 1400 1600 1800 kWh/kWp

This map is licensed by Solargis under the Creative Commons Attribution license (CC BY-SA 4.0). You are encouraged to use
content of the map to benefit yourself and others in creative ways. For more information, please visit http://solargis.com/download.




Toodetava elektri omahinna diinaamika 2009 — 18 (Lazard)
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Paikeseelektri omahinna diinaamika 2009 — 18

Unsubsidized Solar PV LCOE

LCOE Utility-Scale Solar 9-Year Percentage Decrease: (58°
$IMWh | oo oo S @

$450 1 @ Utility-Scale Solar 9-Year CAGR: (21

________________________________________________________ .
400 $39%4
350 - I
300 323
$270
250 I
$226
200 -
$166
150 I. 19
$148 -~
T~ 8104
100 A . SSG
$101 g1 7. S0 g
50 - 2 s ';fg'— 3P _us
$46
0 340
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
LCOE
Version 30 40 50 60 70 80 90 100 110 120

— = = Crystalline Utility-Scale Solar LCOE Mean

Crystalline Utility-Scale Solar LCOE Range

Lazard 2018

Technology cost-declines since 2010
(Source: BloombergNEF)
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Cost of PV modules in Europe 2018-19 (pvXchange) EPEA

Trend seit Trend seit .
Modulklasse €/Wp August 2019 Januar 2019 Beschreibung
Bifacial 0.38 0.0 % — -6 % Modcule mit bifazialen Zellen und transparenter Rickseiten-

folie oder Doppelglas-Module, gerahmit und ungerahrmi.,
kristalline Module alb 295 Wi, mit PERC-, HIT-, MN-Typ oder

High Efficiency 0,32 0.0 % - -86% Rickseitenkontakt-Zellen oder Kombinationen daraus.

Modultypen mit schwarzer Rlckseitenfolie, schwarzem
+ _ y
All Black 0,35 2.9 % , 2,8 % Rahrmen und einer Leistung zwischen 200 Wp und 330 Wpo
. Standardmodule, Oblicherweise mit 60 polykristallinen Zellen,

Mainstream 0.25 3.8 % 7.4 % Alurahmen, weiller Rickseitenfolie und 270 W bis 290 W,
Minderleistungsmodule, B-\Ware, Insolvenzware, Gebraucht-

Low Cost 0,19 0,0% =  +56% N < -

module, Produkte mit eingeschrankter oder ohine Garantie

Quelle; www. pvxchange. com
HINWEISE FUR DAS PV PREISBAROMETER

1. Es werden nur Metto-Freise for Photowvoltaik-Module gezeigt.
2. Die Preise sind keine Endkundenpreise. Far eine durchschnittliche schlasselfertige PY-Anlage russ der Wert in Deutschland mit dermn Faktor 3-5 rnultipliziert werden.

3. Die Preise stellen die durchschnittlichen Angebotspreise auf derm europaischen Spotrnarkt far werzollte Ware dar.

pvXchange 2018-19 Spring 2018 — US imposes protective tariffs on
https://www.pvxchange.com/de/aktuelles/preisindex modules import from China

September 2018 — expiration of protective
mechanisms on Chinese modules import to EU



Solar PV in Estonia

EPEA



PV development in Estonia 2012 - 2019

- Capacity by end 2017 ca. 19MW

- New installations in 2018 ca. 90MW

- Qty of generators ca. 1600

- Largest generation units 1IMW
(Kardla, Parnu, COOP)

- In planning 40...50MW single generation unit
at Raadi (Tartu)

2011-17 average increase in capacity 48%

2018 increase in capacity 600%

Global average increase 33%
(2012 100GW — 2018F 500GW)
Last 2-3 years average annual increase ca. 100GW

EPEA
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Generated power:
2018 ca. 18 GWh = 0,2% of total consumption (8,38 TWh)
2019 ca. 100GWh = 1,3% of total consumption
Paikeseelektrijaamde koguvdoimsus
2019 110 MW = 3,7% of total generation capacity (2 947MW)



PV capacity and share in energy consumption 2020... 30... 50
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Accuracy of forecast?

Cumulative installed solar PY capacity: Global

150
140
PV growth forecasts are complicated and influenced i /
by large variety of unpredictable factors. Forecasts i [/
of respectable think-tanks (IEA) are steadily o
adjusted, yet, so far have always been far too - / /S
conservative. ) / /
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So far most accurate forecasts by radical 2 1/
environmental organization Greenpeace, yet, also 5 4

these have turned out to be too conservative. e e e B e e s
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PV business segments in Europe

EUROPEAN SOLAR PV TOTAL CAPACITY SEGMENTS UNTIL 2018 FOR SELECTED COUNTRIES
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Business cases:

Behind the meter generation



PPA

E P EA *PPA — Power Purchase Agreement



EPEA

Direct line from generator to
industrial/commercial consumer
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Directive on energy performance of buildings (2010/31/EU):

01.01.2019 publicly owned
buildings

01.01.2021 all new buildings

NZEB or ZEB

EPEA



Some buildings are ideally suitable for PV, some are so-so, some not at all...

Startseite Solarpotenzialkataster Fragen und Antworten Tipps zur Planung Links
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https://www.solare-stadt.de/

How far is nearby? EPEA

on-site nearby distant
Standard: P ~N N ~
EVS-EN ISO 52000-1:2017 ® © | @ B -
R g
Energy performance of T s . TT T\mﬁ ‘
buildings - Overarching EPB ® N l"l f \ [oooa] ]
assessment — ARD %ﬁ”éél ||
Part 1. General framework 77 %) NS . [
and procedures /:i____:______j‘:\/ | o
| | ®
| /7 .
‘ ns’f:
5
SESEES - —— —— = |
| 52 I
| l__________f_ _____ = ‘
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voltage or lower




New business models

* Community and co-op projects

Sunnyside The ¢ CrOWdfundlng

Elementary School

 Social projects

EPEA



“I'd put my money on the sun and solar energy.
What a source of power! | hope we don’t have to
wait until oil and coal run out before we tackle

that.”

Thomas A. Edison, 1931 L0
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andres.meesak@eesti.ee
Ph: +3725014711
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