.
APRIL16-18 +38 044 383 03 56 2019 cis-solarcom  cisolar@ibcentre.org

@CISOLARE

NMEQ

8t International Conference and Trade Show
Solar Energy Industry in Central and Eastern Europe

CISOLAR 2019

Kiev — Ukraine

Global irradiation and solar electricity potential Greece
Ssecismeboldngs A

P

v

cuncron comssien
Yearly sum of global irradiation [kWh/m'] Authors: M. Suri, T. Cebecauer, T. Huld. E. D. Dunlop
<1500 1600 1700 1800 1900  2000> PVGIS © European Communities, 2001-2008

B hitp:/ire jic.ec.europa.eu/pvgis/
<1125 1200 1275 1350 1425 1500>
Yearly electricity generated by TkWaa System with performance ratio 0.75 (KWH/KWimul] 0S50 10  200km

April 2019
Stelios Loumakis
Chemical Engineer NTUA
MBA, University of Portsmouth UK

President of the Hellenic Association of Photovoltaic Energy Producers (www.spef.zr)

.loumakis@spef.gr


http://www.spef.gr/
mailto:s.loumakis@spef.gr

The Greek Electrical Systems “JTNE®
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RES penetration % shares in electricity demand in Greece -
2018 (GWh) NeQo

Mainland 31,6% Non Inter/ted Islands ~17,7%
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Thermal and RES Installed Operational Capacity MW in Greece&
P2018 JIED
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Evolution & Profile of PV installations in Greece "E@

PV % share PV MW in Greece
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2030 New RES Targets for Greece

RES National Targets in MW Old targets Present

for electricity production 2014 2020 Capacity 2020
Wind 4,000 7,500 2,860 3,400
PV 1,500 2,200 2,646 3,300
Hydro 3,700 4,650 3,410 3,400
Bio 200 350 83 100
Solar thermal for electricity 120 120 0 0
Geothermal 0 0 0 0
Total RES MW 9,5207 14,820 8,999 10,200 13,600

% RES Share in total energy consumption
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RES projected evolution according to National Plan nEw
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Feed In Premium (FIP) under existing market model, under
Target Model and future direct market participation for RES

New Context

Sliding FIP under existing electricity
market model.

Sliding FIP under full implementation of
Target Model with operational Intraday
and Balancing markets.

Potential further removal of RES priority
for new RES projects and direct
participation to the market through
Target Model.

L /i

Challenges on new RES projects

Leads to little differentiation in final
remuneration compared to agreed
Reference Price (RP) per project (<2%).

Could lead to higher differentiation of
net remuneration vs Reference Price
per project. Clearing of imbalances for
new RES projects through aggregators
could cost ~10% of their turnover
especially at initial stages.

Not full absorption of RES production.
Consequently new RES project’s Levelized
Cost of Energy (LCOE) will tend to rise,
unless technology maturity could absorb it
or economically competitive and efficient
storage solutions are applied.



FIP and FIT for new PVs

RAE’s last PV technology specific auction in Dec '18 gave FIP average Reference Price was at
66.67 euros/MWh in Category | (projects <1 MW). Category Il (projects 1-20 MW) was
canceled.

Category | and Il now merged, so competition is expected to rise. Likely the prices are
expected to decline further in future auctions. Overfill competition rule in auctions is now
reduced from 75% to 40%. The net quantity for 2019 that can be selected in PV specific
auctions is 432 MW for new PVs.

For commercial PV projects < 500 kW off-auction prices (FIT) are offered. Effective of 1/1/20
these FIT prices will be at a premium of +5% on the weighted average auction Reference Price
of previous 3 auctions apart from the last one.

Presumed that there are going to be 2 PV auctions in 2019 (the first one will be in June) and
in the first one 120MW of PV projects are selected at a weighted average Reference Price of
i.e. 60euros/MWh, this leads to an off-auction FIT price of 68,94euros/MWh for PV projects
<500kW connected to the grid beginning of 2020.

During 2019 (connection date to the grid) off-auction FIT prices offered for PV projects < 500
kW are:

- at 1.2 x average SMP of 2018 (72.47 euros/MWh) for projects < 100 kW

- at 1.1 xaverage SMP of 2018 (66.43 euros/MWh) for projects 100 kW<P<500 kW.

where SMP is System’s Marginal Price namely electricity wholesale price.



FIT for new commercial PVs< 500 kW "Ew
(a few scenarios for off-auction prices) Ly
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Assumptions:
- Two specific auctions for PV’s during 2019.
- Connection to the grid takes place after 1/1/20 but prior the 15t auction of 2020.




Category | for PV, Dec 2018 RAE auction

RAE auction Dec2018
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RES imbalances cost " ’ "Ew

The cost for RES imbalances (IPt) per MWh will be single for positive or negative deviations, calculated

according to the following:
Ipt —
Y ABEC),"""P + ¥, ABEC """ + ¥, ABEC]' RR™ 4+ 3, ABECITRRAT

et

Y ABE],""P 4+ 3  ABEZ " + ¥, ABE]FR 4+ ¥  ABESERRAT

Namely, it is the absolute value of total cost for upward and downward balancing paid to BSP divided by
total balancing energy needed.
The cost of an upward balancing service will reflect the remuneration that a Balancing Services Provider

(BSP) would ask, in order to increase his production and fill the gap.

The cost of a downward balancing service will reflect the remuneration that a BSP would ask to keep, in
order to reduce his production compared to his prepaid position in Day Ahead Market and hence

counteract the spike.

PV power curve in a Typical partly sunny day
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