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NuXTEPLVEC SLAOPOMEC

Ta pwtoBoAtaikd kKaAUTttouv 6N T0 7% TNG CUVOALKNG KATAVAAWGCNG
NAEKTPLKNAC EVEPYELAG OTN XWEA HaG. ZUUPwva pe otolxeia tou AAMHE, ta
dwtoPoAtaikd odriynoav o€ PELWON TWV LYWV KL TWV OTOLTACEWV
Slakivnong evépyelag (rmepimouv 9% ocupBoAn to 2014) yia tnv e€umtnpETNON TWV
NAEKTPLIKWV dopTiwV aro to Zuotnua Metadopac.

H nAektporapaywyr HEow PwToPoATalkwY Opwe adopd MPOoC TO apOV HOVO
OTLC WPEC NAlodpaveLlag kat Sev KAAUTITEL TN VUXTEPLVA axpn Tn¢ {ntnong. To
POPANUaA auto pmopel va AuBet av tpooteBel oto dwTtoPfoAtaikd cuoTnua Kot
gva ouoTnua amoBnkevonc (CUCOWPEUTES) WOTE va OELOTIOLELTAL KATA TOV
BEATLOTO TPOTIO N MAPAYOUEVN NALAKN EVEPYELX 0TN SLAPKELA TOU 24WPO0U.



Ta dwtoPfoAtaikd Exouv NON e§adeiP el Tn peonpuepLavn apun
H anoBnkevon pnopet va BondnosL otn peiwon tng Ppadivig axpng

QPIAIA ZHTHZH KATA THN HMEPA ZYNOAIKOY EAAXIZTOY TOY MHNA: 5/2/2018
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H texvoAoylkni KoUpoa... EXEL VIKNTN
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Mnyn: US Department of Energy (2018)



O “viknTtAc” €xeL oxEdLa yia To pEAAOV

Tot epmodLa yla KATL TETOLO HEXPL ONHEPA ATOV 1N TEXVOAOYLK) UOTEPNON KAl TO
uPNAS K6oTOC TWV cucoWPEUTWY. Kat ta SUo epmodia OUwWE apyilouv va
aipovtal Ta TEAEUTALO XPOVLAL.

Lithium- | NMC, LMO, LcO, LFp, Li= Magnssiiim
based NCA, LTO |

Present ' 3-10 Years =B > 10 Years




APOAOTIKN HELWON TOU KOOTOUC

Cheaper Batteries
Lithium-ion battery prices just keep falling. They're down 24% from 2016 levels.

$1,200 U.S. dollars a kilowatt-hour
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Note: Figures are volume-weighted averages
Source: Bloomberg New Energy Finance survey of more than 50 companies Bloomberg
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APOLOTIKA LELWON TOU KOOTOUC

EXHIBIT 1 | The Economics Favor Battery Storage

Battery pack costs, 2010-2030
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Sources: GTM Research; BTM Navigant; Bloomberg New Energy Finance; press search; Nykvist and Nilsson, “Rapidly Falling Costs of Battery
Packs for Electric Vehicles," Nature Climate Change, March 23, 2015; BCG analysis.
Note: Battery costs assume a constant exchange rate of €0.891 per $. The conservative scenario assumes an annual decline in costs of 6% after

2020; the optimistic scenario assumes an annual decline in costs of 8% after 2020,
'Pricing is based on a 7 kWh system for residential use; the battery pack includes cell replacement costs after 10 years (given a 50% cost reduction

spread over the 10-year period).
‘Pricing is based on a 20 MW system of one-hour duration.



APOLOTIKA LELWON TOU KOOTOUC

Forecast capital costs for an installed
1MW/1MWh project

$/KWh
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Note: EPC is engineering, procurement, consulting, EMS is energy management

systems, BoP is balance of plant, and PCS is power conversion system
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Mnyn: Bloomberg New Energy Finance (2017)



APOLOTIKA LELWON TOU KOOTOUC

$818 M Li-ion Battery Cell
© Li-ion Battery Packs
¥ Capital Costs for Stationary Li-ion Battery
$365
5263 T $255 $229
$202 $178

155 $157 $136
5 $136 - $12& $1nﬁ , 124

2015 2018 2017 2018 2019

Mote: The stationary battery system represents a six hour 10 MW, 60 MWh Li-ion system. The costs shown for stationary
batteries include modules, racking, BMS, balance of systems, power conversion system, engineering, procurement, and

construction costs. The capital costs for stationary Li-ion systems are total investment divided by the rated output of the
system, 60,000 kWh in this case.

Sources: Nature Energy 2, 17125 (2017), Lazard's Levelized Cost of Storage Studies 1.0-3.0



Year-Over-Year Dedine (%)

-5%

-10%

-15%

-20%

-25%

-35%

AN

APOLOTLKN) HELWGT TOU KOGTOUG

Year-Over-Year Decline in Battery Price and BOS Cost, 2013 — 2022E (%)

Phase 1: Battery price

reductions were the primary
driver for system price declines

-10%

-22%

2013

-11%

2014

Phase 2: Extreme reductions in

BOS costs drove down system - 6% -5%
J L
prices by more than 25% 8% -8%
N
? 8% -8%

Phase 3: Continued reductions in battery prices Phase 4: As the storage market matures, both
and BOS costs are driven by production ramp- battery prices and BOS costs will continue to
up, growing competition and improvements in decline but the rate will be lower post-2020,

system design and engineering with improvements arising from experience.
-32%
2015 2016 2017 2018E 2019€ 2020€ 2021E 2022E
-&—Battery Price —+—BOS Cost decline

Mnyn: GMT Research (2018)



APOLOTLKN) HELWGT TOU KOGTOUG

Kootog nAtakng kiloBatwpag pe arnobrkevon otnv lvdia
2017:0,17 €/kWh —2030: 0,07 €/kWh
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Source: US DoE. KPMG Analysis

Cost of solar and storage (INR/kWh)




APOLOTLKN) HELWGT TOU KOGTOUG

MEoeg TIHEC ouoTNUATWVY aroBrKkevong otnv Auotpalia
(Mnatapieg + inverter/charger + eykatdotaon + ¢opog GST)
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Mnyn: www.solarchoice.net.au




APOLOTLKN) HELWGT TOU KOGTOUG

JTIC apXEC Tou 2018, n etalpia Xcel €édwoe mpoodopd otn Anpoota HAekTpLKA
Etalpia tou Kohopavto yla peyaia €pya dwtoBoAtaikwyv pe amobrikevon (10,8
GW) ko mapadoon to 2023. H tiun mou npoodepe rntav 36 S/MWh (<30
£/MWh).

[la cUYKPLON, TO LECOCTABULKO KOOTOC TTapAYWYRG TOU VEOU ALYVLTLKOU
otaOpoL MtoAepaida 5, o onoiog Ba Asttoupynoet petd to 2021, Ba ival 69,87
€/MWh, 6nAadn untepSumAaacto.
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Yearly Installed Net Capacity in MWh
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EKpnKTKA avantuén

MARKET VOLUME PV STORAGE SYSTEMS IN EUROPE IN MWH

(FOR RESIDENTIAL SYSTEMS, UP TO 10 KWH NET CAPACITY)
electrical energy storage
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Source; ELPD Research, As of December 2016 = Graphic Solar Promotion GmbH

Market Volume in Mio. €

MARKET VOLUME PV STORAGE SYSTEMS IN EUROPE IN MIO. EURO

(FOR RESIDENTIAL SYSTEMS, UP TO 10 KWH NET CAPACITY)
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Suurce: EWPD Research, A of December 2016 = Graphic Salar Promaticn GmbH



EKpNKTKA avantuén

EXHIBIT 5| The Behind-the-Meter Market Is Growing in Key Countries

Germany: early adopters Australia: larger storage
will fuel growth ahead sizes will result in
of the mass market higher market volume
Market size Storage Market size Storage
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Sources: BCG market model; IHS; expert interviews; BCG analysis.

Italy: robust fundamentals
will lead to healthy growth
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EkpnKTkn avamntuén

Energy Storage Will Constitute a $3.8 Billion Market by 2023

U.5. Annual Energy Storage Market Size, 2012-2023E (Million 5)

$4,000 53,770

53,500

= The U.5. storage market will grow 12x in dollar value between 2017 and 2023
53,000 = The market will cross the threshold of 51B in annual veluein 2019

* |n 2023, the U.5. energy storage market’s annual value will reach 53 .88
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Annual Energy Storage Market Size (Milllon &)
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GTM Research/ESA | LL.5. Energy Storage Monitor: 2017 Year in Review and 01 2018




H mpootiOspevn aia tng anobnkevong

|ISLaitepa o OTL adopd TA HLKPA OLKLOKA 1) EUTIOPLKA dWTOROATAIKA cUCTAMATA
OQUTOTIOPOYWYNC, N XPION CUOTNUATWY AnoORKeVONG EVEPYELAC AVEAVEL TO
TLOOOGOTO TAUTOXPOVLIGHOU TIAPOLYOHEVNG-KOTAVOALOKOUEVNG.

ErtutA€ov, cUpBAAEL 0TNV EVioXUon TwV NAEKTPLKWV SIKTUWV KoL 0TNV
arnodpuyn NPoBANUATWY EVOTABELAG TOU SLKTUOU (KUPLWC TIC WPEC TTOU
amocuvdovtal Ta pwTtoBoAtaikd Adyw EAAeWPNC NAlodAVELOC KoL atatLtelTat
epedplkn LoxVC amd cupPATIKEG LOVADEC).

H peyoAutepn HEXPL ONUEPA pmatapia LOvTwy AtBlou otov kKoopo (100 MW /
129 MWh), autr ou gykatéotnoe n Tesla otnv AvotpaAia, pnopei va
tpododotrioel evépyeLla oto diktuo péoa o€ poALg 140 XLAlooTA TOU
devutepoAéntou! Kapia cuppatikn povada dev pmopel va katadEpel KATL
TETOLO.



To otoiynpa twv 100 npepwv

2TIG apxeC tou 2017, o Elon Musk tn¢ Tesla, €Bale otolynua mwc UmopeL va
eykataotnosl 100 MW amoBrikevong os 100 pépec. Av bev to katadepve, Oa
dwpLle to ovotnua otnv MNoAwteia tng Notwag AuotpaAiag pe tnv omola €Bale to
otoixnua.




To otoiynua twv 100 npepwv

To otoixnua kepdnBnke!
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OwKLaKO ocuoTnHa ME N XWwPLC arnoBnkeuon

YnoBEoelg
e Etiola katavalwon NAEKTPLKAC evepyeLag: 6.000 kWh
o QwtofoAtaiko cvotnua oyxvog 4 kWp

o Xwpntkotnta pnatapiog: 2,5 kWh

e Etnolwa evepyelakn anodoon: 1.400 kWh/kWp

¢ [1podi\ KATAVAAWONC: TUTILKO OLKLOKO

4

AmAGTNTA KOl AloONTIKA




OwKLaKO ocuoTnHa Xweic aamodnkevon

XQPIZ AMOOHKEYZIH - péon TUMIKN NUEpa
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OwKLaKO ocuoTnHa ME arnoOnkeuon

ME ANOOHKEYZH - péon tutukn nuepa
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OwKLaKO cUoTNMO KE N XWwPLg arnodnkevon

Xwpic amoBrksvan Ms amofnksuaon
T ayopac ano to Siktuo 16,30 Asmrd/kWh 16,30 Aemtd/kWh
T oupnduopol 11,00 Asmrd/kWh 11,76 Asmrd/kWh
Odehog 615,7 £/ftoc 658,7 £/foc
Nogootd WBlokaTavaiwonc 34,2% 45,5%

BaBpog autapkeiac 32,0% 42,5%




Mote yivetat Buwoun n anodnkevon;

E€aptatal ano ti¢ npoodokieg tov katavaAwtn!

H péon amodoon piag dtebvoug petoxng ta teAevtaia 50 xpovia ntav 5,3% kat
TwV opoAoywv 4,4%. O xpuoog kateypade oto (dLo Sltaotnua KEPSN YL TOUG
eMEVOUTEG HOALS 0,7% To Xpovo. Ao to 1900 ta kEpSN amo akivnta
TomoBetouvtal nepimou oto 4,8. To peyaAUTEPO HEPOC TWV KEPOWV
TIPOEPXOVTAL OO EVOLKLA, HE TNV Avodo TNC aflac akvATwy va TepLlopiletal oTo
1,3%. Av paAiota adatpebBouv oL damaveg cuvtnpnong Kal achaAloTIKWV
ocupBoAaiwy, Tote oL anwAeleg umoAoyilovtal yupw oto 2%.

H péon anodoon tou 10etoug eAANVIKOU oploAoyou tnv nepiodo 1999-2017
ntav 7,42% (ue apKeTd xpovia Kplong mou ektivagav tig anodooeLg).

Amnobooelg mpoBeoplakwy katabeoewv 2018: 0,15%-0,4% (mpo kpiong eixov
¢dtdoeL kovta oto 5%).
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Mote yivetan Buwoipn n almoOnkevon;

E€etdloupe Tn Blwopdtnta yia mpoe§odAnTIKO EMLTOKLO (00 UE 2%, 4%, 6% Kkal 8%

Eykorootoon 2018

ATOTENECLOTE 25ETimG

Project IRR 4.03%
AmomAnpaur (£Tn) 16,40
MEon Tuen oupdinduspol 15,07
NpoeEodAnTKD EMITOKLO 2,00%

AmoBrikeuor) ¢Bnvotepn oo To Siktuo

Eykordoroon 2018

Anotshéoporo 25eTiog

Project IRR 4,03%
Amomhnppn (£Tn) 16,40
Méon Tuar cuplnduspol 15,07
MpostoddnTikd EMITOKLO 4,00%

AmoBhikeuon dBnvoTEpn amo To dlkTuo

H amoBrikevon sival 16 Buwotpn otnv EAAGSa

Eykorootoon 2018

AToTEAECPOTO 25ETiG

Project IRR 403%
AmomAnpwur (£Tn) 16,40
Méon Tuen cuplinduopal 15,07
NpoeEodAnTIKG EMITOKLD B,00%

AnoBrkevon akmpotepn ano To Siktuo

Eykoraoroon 2020

Amotehéoporn 25eTiog

Project IRR 5,51%
AmomAnpiarn (£Tn) 14,39
MEon Tyen oupdinduspol 15,68
MposEodAnTKD EMITOKLD 6,00%

AmoBhikeuon dBnvotepn amo To dikTuo

OKOUN KOl YLOL MLKPAL OLKLOKA cuoTrpotal

Eykerooroon 2021

ATOTENEOQOTD 25ETinG

Project IRR 6,28%
AmomAnpwur (£l 13,49
MEon TuLn cuplinduopoal 15,59
NpoeEodAnTKD EMITOKLO g, 00%

AmoBrkeuon dBnvoTepn omo To Siktuo
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To mpwTo PBrpa EYLVE

N.4513/2018 — ®EK 9A/23/1/2018

“Erutpenetal n eykataotoon otaduwv Avavewaotuwy lNnywv Evépyeiac (A.1.E.)
Kot Zuprtapaywync HAektplouou kot Ogpuotntac YYnAng Arrodoonc (2.H.0.Y.A.)
KQll CUCTNUATWY AIOYKEUONG TNC TAPOYOUEVNC EVEPYELOC OTTO
auTorTapaywyouc yla tnv kKaAuyn tdiwv avaykwv Ttouc, UE eapuoyn
EvepyeLlakoU cuuyn@iouol”.

[la TNV amoBriKevon EKTOC auTomapaywyns Ba umtdpEouv VOULOBETIKEC
npwTtoPouliec evtog tou 2018.




SYNAEZMOZ ETAIPION ®QTOBOATAIKQN
www.helapco.gr

Tirnota 6&v gival o duvato ano pa ba
0 KOWLPOC TNG omoiaG ExeL pTAOEL



