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Muwa duvapikn ayopa

Storage Surge
Installations are forecast to top 1,000 gigawatts by 2040
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To KOoTOC €ivoll To KAELOL
TNC EVEPYELOKNG HETABAONC
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To KOOTOC TWV pratoplwy Li-ion pewwdnke katd 97% o€
oxeon pe 1o 1991 / Image: MIT News.



To kOoToC eival To KAELOL
TNC EVEPYELOKNG HETABAONC

Volume-weighted average pack and cell price split
real 2020 $/kWh
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To KOoTOC €ivoll To KAELOL
TNC EVEPYELOKNG HETABAONC
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To KOoTOC €ivoll To KAELOL
TNC EVEPYELOKNG HETABAONC
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Figure 47. U.S. utility-scale Li-ion battery standalone storage costs for durations of 0.5-4.0 hours
(60 MWnc), Q1 2020



[pAyopn Kot EUKOAN VAomoinon

Mnatapiec 100 MW /129 MWh sykataotadnkav otnv
Avotpalia o€ Atyotepo oo 100 pnEpeG




KaAuUtepn anokpion oo Tou¢ GUUBATLKOUC
otolOoUC NnAeKTpotOLPAYWYNC
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AkpiBeLa Kat TayuTNTA AIOKPLONG AkpiBeLa Ko TAXUTNTO AMOKPLONG
MEYAAOU OTHONAEKTPLKOU oTaOUOU Hornsdale Power Reserve (Tesla)



Yninpeoiec mov npoodEpeL N anodOnkevon

Aewtoupyikn ededpeia,
napakoAouBnon doptiou

!

minutes

efopdAuvon aypwy,
pUBMLON ouxvoTnTaC, efopdAuvon doprtiov,
efopdAuvon ATE Xpovikn petdBeon
seconds gyxuoncg AME

Tooo n amoBrikevuon wg “unnpeocia” (“Unpootd amod tov HeTPNnTR”’) 000 Kol N avarntuén
OLKLOKWV KOl LLLKPWV EUTIOPLKWY cuoTNHATWY (“Miicw armo tov Hetpnth”, KUpLwe HE TN
AOyLKN TNC Xpnuatodotnong armod tpitouc) £xouv Aaumpo HEANOV.



AnoOnkevon kot O€oelc epyaociac

@ccelc epyaciac ano diadopec texvoloyiec anobnksvonc

ALECEC O KATAOKEUN Apecec oe OZM
Texvoloyia KOlL EYKATAOTACN (8cerc epyaciac avi MW)
(epyatogtn ava MW)
ZUOOWPEVTEC 21,6 0,8
Power-to-Gas 2,6 0,28
AvtAnolotapisuon 14,8 0,4

Movada mapaywyn¢ KEALwvV cuoowpeutwv Li-ion 2 GWh/€to¢
= 735 B0 epyaoiac (335 apeoec ouv 400 EUPECEC KOIL CUVETIAYOLLEVEG).

Source: Ram M., et al (2019). Global Energy System Based on 100% Renewables. Power, Heat, Transport and Desalination
Sectors. Study by LUT University and Energy Watch Group. Lappeenranta. Berlin. April 2019.
http://energywatchgroup.org/studies
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H anoBnkevon Baotkoc avtinaAog
YlOl TO OPUKTO OLEPLO

O cuvbuaopoc pwrtoBoAtaikwy pe amobrikevon amoteAel
dOnvotepn emAoyn akOUN Kal yLa Xwpeg Le mpooBaon os $Onvo
agplo, onwc n lopdavia kat to Mapoko.

O cuvduaopoc pwrtoBoAtaikwy pe amobnkevon eival MAEov
dOnvoTEPOC, OXL ATAWC OO TLC LOVADEC ALY G TToU LUTtoKAOLoTA,
aAAQ Kol aTto povadeg evolapeoou doptiou e KAUGOLUO PUCLKO
aEpLO.




H anoBnkevon Baotkoc avtinaAog
YLlOl TO OPUKTO OLEPLO

Solar-plus-storage in the Middle East and Africa woodmac.com ?;;

Solar-plus-storage is already competitive with combined-cycle gas turbines (CCGTSs)
in Morocco and Jordan

The LCOE gap between standalone PV and solar-plus-storage will narrow significantly by 2023

Levelized cost of energy range for solar and solar-plus-storage in our five target countries* vs. our expected range of LCOE CCGT for
Morocco and Jordan, 2018-2023
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Solar-plus-storage in Morocco has the lowest cost in
100 our range, already competitive with CCGT
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8 in both countries on an LCOE basis
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We expect solar-plus-storage to be competitive with
CCGT in Jordan by 2019 to 2020
0

2018 2019 2020 2021 2022 2023

m LCOE solar-plus-storage m LCOE solar EJordan LCOE CCGT range @ $5.6 to $6.8 / mmbtu &, Morocco LCOE CCGT range @ $6.9 to $9 /mmbtu

*Target countries for modelling are Egypt, Morocco, Jordan, UAE-Dubai, South Africa
Source: Wood Mackenzie Power & Renewables 6



H anoBnkevon Baotkoc avtinaAog
YLlOl TO OPUKTO OLEPLO

LCOE (AUD$/MWH)
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EdbapHOYEC MIKPAC KALHOKOLG




OLKLOKAL KOlL MLKPAL EMTTOPLKAL GUCTHOTA
OLUTOTIAPAYWYNC LE CUCGCWPEUTEC

2TOL ULKPQA OLKLOKA 1] EMTTOPLKA dwTOPOATAIKA cuoTHHOTA
QUTOTIOPAYWYNG, N XPRON CUCTNHATWY AMOONKEVONG EVEPYELOLG
OLUEAVEL TO TTOCOGCTO TAUTOXPOVLIGHOU TIOLPOLYOLEVNG-
KOTOLVOALOKOLEVNG EVEPYELOLC.

ErtutA€ov, cupuBAAEL 0TNV EVioXUGHN TWV NAEKTPLKWV SIKTUWV KoL
otnv anoduyn nPofAnpATWY EVoTABELAC TOU SIKTUOU (KUPLWCE TLC
WPEC TIou artoouvdeovtal Ta dwToPoAtaikd Aoyw EAAELPNC
nAlodavelag kol anotteital epedplkni LoXUC oo cUUBATIKES
HLovadEec).
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XQPIZ ANOOHKEYZH - péon Tumikn nuépa

OLKLOKAL KOlL MLKPAL EMTTOPLKAL GUCTHOTA
OLUTOTIAPAYWYNC LE CUCGCWPEUTEC
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H yepuavikni ayopd
Twv 270.000+ cucTNUATWV

Solarbatterie-Boom
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H yeppavikn ayopa

Twv 270.000+ cuoTNUATWV

Usable battery capacity of the battery systems installed in 2019

30%

25%

20%

15%

Share

10%

5%

0%

T

] I [ ] I I I Ll I I I

22%

10%10%

4 5 6 7 8 9 10 11 12 13 14 15
Usable battery capacity in kWh

© stromspeicher-inspektion.de

nkur



H evpwrnaikn ayopa to 2019

Rest of Europe 9%; 65 MWh
Switzerland 3%; 20 MWh
Austria 5%; 37 MWh

United Kingdom 5%; 38 MWh

Germany 66%; 496 MWh

745 MWh

ltaly 12%; 89 MWh

Source: SolarPower Europe, 2020



Elkovikol otaOpoi nAekTtpomopoywync
ME CUCCWPEUTEC

A&Lomolwvtag T Suvatotnteg tou Sivel TAEOV n TeXVoAoyia Kal
avamntvooovtacg Virtual Power Plants (“eltkovikoU¢ otaBpoug
nAektpomapaywyng’ — moAAd pkpa cvotnpato AME ko
CUCOWPEUTWV TIOU ETIKOLVWVOUV PETOEL TOUuC HEow cloud kall
TIAPEYXOUV UTINPECLEC 0TO HLKTUO | CUVOAAACOOVTOL CUAAOYLKA OTLG
OYOPEC EVEPYELOC) €Xouv TN SuvatotnTta va BEATLWOOUV TNV
kepdodopia touc. H avamtuén tetolwv cuotnuatwy os HMNA,
Bpetavia, M'epuavia, Avotpaiia kat dAAeC xwpec (pe alomoinon
TEXVOAOYLWV TEXVNTAC vonuoouvng kat blockchain) deixvel to
SpOO TIPOC TN VEQ ETIOXN TIOU ELvaL TTAEOV TIPO TWV TIUAWV.



Virtual power plants with storage

“Sonnen: Residential batteries ready to
compete with fossil fuels and nuclear in
Germany”

“Sonnen to provide primary balancing
power to German grid from networked
home storage through blockchain
software-based smart grid platforms”

Dec. 2018

Virtual Power
Plant in South

“The Sonnen virtual battery takes a unique

Australia approach. It consists of thousands of
Stage 2 Public Rej individual energy storage systems installed
across the entire country, each of which can
1., be used to manage energy consumption for

individual households”

- agl




ZYNAEZIMOZX ETAIPIQN ®QTOBOATAIKQN

Tmora Sev gival o 6uvato ano pio dea
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