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AnoOnkevon NAEKTPLKNG EVEPYELAC OTO MOLPOALOOCLOKO KoLl
oUYXPOVO HOVTEAO MaPOYyWYNC-SLaVOUNG-KOTAVAAWGNC

o Napadoolakd HoVtEAO NAEKTPLKAG EVEPYELAG:

a

a

JUYKEVTPWTLKO cloTnua kaBetomolnpevng mapaywyng-dtavopnc (Alyeg povadeg,
LEYAANG LOXVOC, KEVTPLKA EAEYXOLEVEG)

Movadec Baonc, apyng anokplong (r.x. OepponAektpikol otaBpuotl), kot povadeg
QLXMAC, YPNYOPNC armokplong (m.x. peyaia udponAeKkTpLka Epyal)
MNapakoAouBnon ¢optiou pe pocBeon n adaipeon Lovadwy mapaywyng

OLKOVOLLLKAL KivNTPO 0TOUG KATOVAAWTEC YL XPOVLKI EEOUAAUVON TWV EVEPYELAKWV
XPNOEWV (VUXTEPLVA KOl BlopnXavIiKA TLLOAOYLAL)

Antoppudn mAeovalovoag evepyelag N wAnon tng (e€aywyn) og moAL xapnAn TUA

0  Z0YyXPOVO HOVTEAO NAEKTPLKNAG EVEPYELOG:

a

a

a

ATIOKEVTPWTLKO cUOoTNHA (TTIOANEC HovAOEC KABE LoXVOC, XWPLKA SLAOTIAPLEVEG)
Auéavopevn Sleliobuon AME, un eAeyxopevn napaywyn

Ytadlakn anooupon cUUBATIKWY povadwy

Autovopa uBpldika cuotipata KKpnS KALpHakac (mt.x. vnola)

Autovopuia akopa kot o€ emninedo vokokuplou (net metering)

‘Evtova avToywVLOTLKO OLKOVOULKO TtepLBAaAAov



ATOULTOELC CUOTNHATWY ANOONKEVONC EVEPYELAC

0 TlevIKEG AMOUTAOCELG:

0 ApeAntéa amoBnKeuTkOTNTA NAEKTPLKOU SIKTUOU = armaitnon AUeEoNnC
aroppodnonc TNE mapAYOUEVNC NAEKTPLKNG EVEPYELOC OTTO TNV KATOVAAWGCN

0 BeAtiwon molotntag napexopevou NAEKTPLKOU peUMATOC = eAayLloTomoinon
SlakupAvoewv tdong oto diktuo petadopdc kot SLVOUAC

0 Anoauwtnoelg o aodalela - povadeg taxeiag epedpeiag ya dpeon e€umnpeTnon
NG KATavAAwoNng otnv mepimtwon Slakomn g Aettovpyiog Baotlkwy Hovadwy

0  AmoBnkeuon = AMWAELEC EVEPYELAG KOTA TN LETATPOTI KAl TNV AUTOEKPOPTLON
o Tlevikég apXEC oxeSLaOMOU Kol Asttoupyiog:

o  «Doption» o MePLOSOUG XAUNANG
{NTNoNg koL armodoon EVEPYELAG YL P,

kKOAuPN apwv Intnong m :
1 ekdoptiong
o Edappoyn piypatog texvoloyLlwv pe < >

SLaPOPETIKA XAPAKTNPLOTLKA (XPOVOC ) ]
anokplong, Heytoto Baboc ekdpoptiong,
Xpovol dopTLonG-ekpOpTLONG)

0  KaBoplotikog mapdyovtog n XPOVLIKA
KALpOLKOL TNG EVEPYELOKAC amoBnKeuong
(BpaxumpoBeoun/pakponpobeoun)

tcbéptwnc

PZ ____________________ =




Bpayunpo0soun anmoOnKevon EVEPYELOLC

0 XpnollomoloUvTal 0€ KOTOAVERNMUEVEG EPapoYEC NAEKTpOoTtapaywyn (otav dnAadn n
rnapaywyrn AapBavel xwpa kovtad f otnv dla tn 6€on tn¢ {Atnong) Kat £€xouv TNV
LKOLVOTNTA VO AVTOTIOKPLVOVTOL OTOL OULTAMOTO VLA LLLKPA XPOVLKA SLooTrpata.

o  Edapuolovral yia va BeATLWOOUV TNV MOLOTNTA LOXVOG 0TA NAEKTPLKA CUOTILOTO KOl
OUYKEKPLUEVA YLa va SlatnpriocouV otaBepr] TNV TAon KOTA TNV EVEPYELAKH ouVeELodOpPAQ,
0€ EPUTTWOELG BuBioewv 1 KUpOTIOHWYV TIou SLapkouV yla Aiya deutepoAenta i Asmtd.

0 Turukég Sratagec:
o 2dovoulol (flywheels)

o Neplotpedpopevoc cupmaync dlokocg mpooapuooEVOC o afova TtepLlotpodc,
mou TomnoBeteital oe OaAapo kevou yla eAaxlotomnoinon twv tepwv

0 AmnoBnKeuon evEPyELOC €EQPTWUEVN ATTO TNV TIEPLOTPODLKH TaXUTNTA KOL TN
porn adpavelog tou opovOUAou (VP nNAEC amaltioelg o€ avtoxn VALKOU)

0 Amnodoon evépyelag Le Xpon TN Pomnc tou neplotpedopevou opovduAou
0 Babuoc anodoong 80-90%, anwAeleg avtoekpoptiong Ewe Kat 15% tnv wpa
0 YMePMUKVWTEC (supercapacitors) - amoBrnkevon og popdpn NAEKTPOOTATLKOU
nebiov, Aoyw Stadopetikov nAektpkol poptiou oTOUC OTALOUOUC
0 YIEpAywyLUa HOyVNTIKA CUCTAMATO EVEPYELAKNC amoBnkeuong (superconducting
magnetic energy storage, SMES) = amnobrijkevon o€ popdn payvntkouv nediov



MakponpoBsopn anoOnkKevon EVEPYELOG

0  MeyAaAeC KEVIPLKEG EYKATAOTACELG TIOU £XOUV TNV LKAVOTNTA VA artoOnKeUouv Kol va
TIAPEXOUV TNV NAEKTPLKI EVEPYELA YL LEYAAEG XPOVLIKEG MEPLOSOUG.

o MmopoUv va amoBnKelouv KoL va TTPEXOUV TNV NAEKTPLKI) EVEPYELA KATA TN SLAPKELA
wpwWV N NLepwvV, cupPariovtag otn Slaxeiplon tng mAeovalouoac eVEPYELAC, TN pUBULON
NG ouxvotntac Ko tn dtaxeiplon tng cupudopnong oto Siktuo.

0 Turukég Statagec:

Q

Q

Q

Q

Q

Q

AvtAnolotapievon (pumped-storage)

JUCOWPEUTEC — pUmatapiec (pong, LeTtdAAoU-a€pog, LOVIwY, AlBiou, poAUBSou-
o&€oc, AlBiou-Beiou, ofelboavaywyng, KTA.)

AmtoBnkeuvon ouurileopévou aépa (compressed air energy storage, CAES)
AmntoBrkeuvon vyporonpévou agpa (liquid air energy storage, LAES)
ArtoBnkeuvon vbdpoyovou (fuel cells — hydrogen energy storage)

AmnoBnkeuvon BeppotTnTaC O€ THYUO AAATOC

o  AAAeg popdEg alonoinong mAeovalovoac evEpyelag (Xwpeic mapaywyn NAEKTPLKAG
gVEpPYELOC 0TO HikTLO):

a

a

Adoldtwon = anobrnkeuon MOCLUOU VEPOU

AmnoBrikevon Bepuotntag - amnoBrikevon (eotov vepol

0 Qoption NAEKTPLKWY OXNUATWY



EdbapHoyEC TEXVOAOYLWV ATTOOAKEVONG EVEPYELOLC

Discharge Time at Rated Power

Minutes Hours

Seconds

Uninterruptible power supply Transmission & distribution grid support

power quality load shifting

Bulk power management

Flow Batteries: Zn-Cl Zn-Air ZBFB
VRFB PSB New Chemistries

NaS Battery

High-energy Advan_ced Lead-acid Battery
Supercapacitors NaNiCl Battery

Li-ion Battery
Lead-acid Battery

High-Power Flywheels

High-Power Supercapacitors

1kW 10 kW 100 kW 1MW 10 MW
System Power Ratings, Module Size

100 MW 1GW

Mnyn: https://atlascorps.org/electricity-storage-renewables-costs-markets-2030/




2UYKPLTLKOC TTIVAKOLC

supercap| SMES | flywheel '::I‘:" "ﬁ;;':‘m' NaS [redox-flow hydrogen p:;g:’:d CAES
sneigy 150- 750/250bar
c_lenSIty 2-10 0,5-10 | 80-200 | 50-100 | 200-350 250 20-70 2400/liquid 0,27-1,5 3-6
in Wh/l
installation
: 150- 150- 1000- 1500- 500- 700-
icanie | 190-200 | high | 300 | a6y | 150200 | 559 | 7500 2000 1000 | 1000
in €/kW
installation
10000- : 100- 300- 500- 300-
incg/it\:,h 20000 high 1000 250 800 700 500 0,3-0,6 5-20 40-80
reaction time| <10ms |[1-10ms | >10ms | 3-Sms 3-5ms | 3-5ms >1s 10min >3min 3-10min
" ;f":r go |0P1025% 10-15 | 515 | 01-04 5 10 | 01-04 | 0,003-0,03 06032‘ 0,5-1
i 0, 0, 0, 0, 0, 0, 0, ’ 0,
rate lin first 48h| %/day %o/ %lday | %/month | %/day | %/day Yolday %lday Yo/lday
°y‘:i':‘:f°' >AMill. | >1Mill. | >1Mmill. 25(%)6 ?ggg‘ 15:00:6 >10000 >5000
life-time
in years 15 20 15 5-15 5-20 15-20 10-15 20 80 ca. 25
system
efficiency 77-83 80-90 80-95 70-75 80-85 68-75 70-80 34-40 75-82 60-70
in %
short-term | yyy | wxx | xxx X X
(<1min)
mid-term
(>1min,<2d) X XXX XXX XX XX X XX XX
long-term
(>2d) X X XX XXX XXX XX

Mnyn: Bocklisch, T., Hybrid energy storage systems for renewable energy applications, Energy Procedia, 73, 103-111, 2015




2ZXNUOTIKO Staypoppa pakponpobeounc anodnkevong
EVEPYELOC O KALpOKa 24wpou
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Mnyn: Ztavpakakng, ., Zuotiuata amoBnkeuonc evépyetac, Mpoypapa ETIKALPOTOINoNG yVwoswv anodoitwyv «PwtoPoAtaikda
EVEPYELAKA cuoThuatar, Evotnta 3.1, Tunua HAektpoAdywv Mnxavikwv TEI KpAtng & Tunua Xnueiag MNavemniotnuiov KpAtng



XopaKTNPLOTIKA MEYEON uatoplwy (1)

Q

doption/ekdoption: AladSIKaoleg HeETATPOTC NAEKTPLKAG EVEPYELAG O XNUKN (PpOpTLon)
A TNC XNHULKNG € NAEKTPLKN (EKPOPTLON) KATA TO TEPACUA CUVEXOUC PEVOTOC

Xwpntwadtnta: Noootnta ¢poptiov (oe apnepwpla, 1 Ah =1 Coulomb/s) mou pnopet va
TIAPEXEL Yo prmatapia katd tn ddpketa pag ekdpoptiong (cupPoAiletal pe C)

Ovopaotiki xwpntikotnta: Mocotnta ¢poptiou mou pnopel Bewpntikd va avtAnBel oe
debdopgvo xpoviko dtaotnua (ouvnBwe 10 h (C10) ) 20 h (C20)) unod Beppokpaoia 20°C

BaBog ekdpoptiong: Adyoc avtAoUpevou GopTiou MPOC OVOUOOTLKN XWeNTIKOTNTA
Méyioto BaBog ekdpoptiong: H peylotn tipn Pabouc ekdpopTiong mou Umopel va
AELTOUPYNOEL EVOC CUCOWPEUTNC XWPLC va TtpokAnBel BAABN o’ autov

2taOun poptiong (SOC): XwpntikoTnTa IOV UIMOpPEL va eKPOPTIOTEL Ao Yo pratapia o
LLLOL CUYKEKPLULEVN OTLYUA

Evepyoc alomolotpn xwpntikotnta: MVOUEVO OVOUOOTLKIC XWPNTLKOTNTAC KAl LEYLOTOU
BaBouc ekdopTLONC

PuBuoc ekdpoptionc/Ppoptionc: Pelpa oto onoio poptilovral/skdpoptilovtal oL UITaTOPLEC
YLOL CUYKEKPLUEVO aplOpo wpwv (r.x., C/5 yia 5 wpeg, C/20 yia 20 wpec, KAM)

Anodoon: Aoyoc twv Ah mou ekdoptilovrtal amo tn pnatapia mpog tig¢ Ah mou
doptilovtal oTnV pnatopio o Lo CUYKEKPLUEVN XPOVLIKA Ttepiodo

KukAog: H emavalapBavopevn dtadikaoia ekpoptiong kat poptiong mov cupBaivel oe
L pratopia ev Asttoupyla



XopaKTNPLOTIKA MEYEON uatoplwy (2)

o  KoOkAog Lwnc: AplBpoc KUKAWVY TToU UTtopEL va SWOoEL pLa pmatapio Katd tn SLapKeLa TG
WPEALUNGS LwNC TNC — aVTLOTOLKEL ouUVNOWC oToV APLOUO TWV KUKAWY KPOPTLONC YLa Eval
OUYKEKPLUEVO BAB0C TTou N pmatopia Umopel va POy UOTOTIOLOEL TPV N XWPNTIKOTNTA
NG LELWOEL o€ oUYKEKPLUEVO TTOO0OTO (ouvABwg 80%) TNG APXLKNG TNE TLMAG

0 Avutoekdoption: AntwAela poptiov pnatapioag av avtn adebel og KATACTOON AVOLKTOU
KU KAWUOTOC YLOL UTTOAOYIOLO XPOVLKO dtdotnpa (TUTkEG TLHEG: 1-4% ava pnva o€
Bepuokpaoia 20-25°C) pnataple cUCTAUATO OVOVEWOLLEG

500 000
W COthers (Flow 450 000
battery, NAS, ...} 00000
W Li-ion 350 000
300 000 -
B = =
NiMH 32 250000 -
=
200000 -
NiCD
150 000 -
W Lead Acid 100000
50 000 -
D -

2000
2005
2010
2015

Mnyn: Battery storage to drive the power system
transition (https://ec.europa.eu/energy/)

2016

Kéotoc¢ urnarapiwv Atdiov-tévrwy (Li-ion) os S/kWh (tiuéc 2018)

1,400
1,200 A
1,000

800

600 A 2024 implied 2030 implied
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400 A

200

0
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Mnyn: Bloomberg New Energy Finance, A Behind the Scenes Take on Lithium-ion
Battery Prices, March 2019


https://ec.europa.eu/energy/

Napadewypa: Hornsdale Power Reserve (Avotpalia)

o To 2017 t€Bnke o€ Asttoupyia N peyaAutepn pnatapia LOvtwy AtBiou tng Tesla, mou
TomoBeTOnKe 0TO ALOALKO TtApKo oto Hornsdale otn Notwa AuotpaAia.

0 XopOoKTNPLOTLKA HEYEDN:
o Ovopootikn oxug 100 MW, péylotn anobrkevon evépyetag 129 MWh
o Koéotoc: 90 skatoppupla AS
o Xpovog kataokeung < 100 nuEpeg

o 70 MW x 10 Aemtta yLa otaBepormoinon SKtuou Evavit SUCUEVWY KOLPLKWY GOLVOUEVWY
(apoU n kataokeun edpedpikwv povadwv O/A kplBnke olkovouLkd acupudopn)

o 30 MW X 3 wpeg yla daxeipion doptiwv ano AME

Power

70 MW, 10min
grid services

30 MW, 3 hours
load shifting

Time

MnyA: https://atlascorps.org/electricity-storage-renewables-costs-markets-2030/ %



https://atlascorps.org/electricity-storage-renewables-costs-markets-2030/

AmoOnkevon eVEPYELOC LECW OLVTANGLOTAMLEVONC

0 JUVIOTWOEC CUOTHHATOC:

o Awaouvdedepéva £pya amodnkevong, os dtadopetikda vpopeTpa

o Eviaioc aywyoc otov omolo tomoBeteitat eOIKOC TUTIOC 0TPOBIAOU, TTOU ETUTPETEL
QVTLOTPETTH por) Tou vepoU (avtAtootpofiAog) i SUo mapdAAnAol aywyol, o £vag
eEOMALOMEVOC HE oUBATIKO USPOOTPOLLAO KoL 0 AAAOC pe avTAla.

o A&ltoupyio CUCTAMATOC:

0 MNapaywyn eVEPYELAG TLG WPEG ALXUAG TNG {ATNONG
o AvtAnon vepoU ylo amoBnKkevon eVEPYELAG, TIC WPEC XaUNANRS {Ntnong

2€ MayKOOMLA KALpOKaL:

Q

Q

Q

Amnotelel 10 94% tNG GUVOALKNAG
EYKATOOTNUEVNG LOXVOC OE HECQ
armoBnKevong EVEPYELOG

ZUVOALKN LoXU¢ to 2018: 161 GW

AvapéveTal va mpootebouyv
emumAéov 78 GW £w¢ to 2030

MpocBetn evépyela: 9 TWh
O@ewpnTIko duvaptko: 22 000 TWh

Mnyn: https://www.hydropower.org/publications/the-

world%E2%80%99s-water-battery-pumped-hydropower-

Transmission lines

P et e e ™ ™|
Motor/Generator unit .
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storage-and-the-clean-energy-transition
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Control valve

— Water-flow direction during charging

* Water-flow direction during discharging

<__, Rotation direction during charging

Lower

<, Rotation direction during discharging -— reservoir



https://www.hydropower.org/publications/the-world%E2%80%99s-water-battery-pumped-hydropower-storage-and-the-clean-energy-transition

Baowkd neyEOn avtAnong

a

Mo va avupwBel pla moootnta vepou V kata pia ZH |
vpopetpikn Stadopad Az, pe xprion AVIALWY, T T~-o _|
arateital KaTavaAwaon eVEPYELAC:

E=yVHu/n Avwyog

nTwong,

OTou H,, To AEYOUEVO HOVOUETPLKO UYPOG KaL N O napoxfic Q

BaOLoG anodoong Twv avTALWVY.

To pavopuetpko VP og ekdppalel TNV VEPAUVALKNA
EVEPYELA TIOU ATTALTELTAL TIPOKELUEVOU VAL
kKaAupOel n vpopetpkni dtadopa, Az, kal ot
VOPAUALKEC amwAeleg, AH, katd Tn petadopd Tou
vEPOU (amMWAELEG EVEPYELAC OTOV AEYOUEVO
KOTOLOALITTLKO aywyo):

H,, = Az + AH

O BaBuoc anoddoonc eivat 0 AOYoC TNG UNXOLVLKAG
EVEPYELAG TIOU TTIOPEXEL N OVTALA TTPOC TNV
NAEKTPLKN EVEPYELA TIOU TNC TTAPEXETALL.

2tpoflog, Baduoul
anodoong n;

4

KoataOAutTikog
aywyog,
napoxr¢ Q

H amattoupevn tox0g tnG avtAiog LoouTal LE:
P=yQHy/n
omou Q n Slepxopevn mapoxn.

AvtAia, BaBpov
anodoong n,

Y6pau)\u<£q
anw)\asc AH

KaBapo vog
ntwonq H

MNapayopevn woxue: P =n, y Q (Az — AH)

. Y&paUALKEG
—=="" _I_ —_anwAeteq AH

MawvOoHETPLKO
OYog H,, =z,
-2,+0AH

KatavaAiokopevn woxue: P =y Q (Az + AH) / n,



ApOuntikn epappoyn

Acdopéva & napadoxec:

Avw tauLeuTHpOS

AUo taplevtnpeg pe duataén avrAnolotapievonc, os upopetplkn dtadopd 200 m

Metadopd oykou vepol 1000 m3 artd Tov Avw O0TOV KATW TOULEUTH PO Kal avTtiotpoda

KaBapo Upog mtwong 195 m (5 m anmwAeLEC EVEPYELAC OTOV aywyo yLa petadopd 1000 m3)

Mavopetplko Uog 205 m (petadepetal n dla moooTNTA VEPOU OTOV 1610 aywyo, avactpoda)

BaBuoc anodoong 0.85 (katd mpoogyyLlon Kowog yLo TNV AviAnon KoL TtV mapaywyn)

@Asupn EVEPYELOC OTO \
NAEKTPLKO SikTUO = AvAykn
TIAPAYWYNG EVEPYELAC —>
Metadépovtat 1000 m3 anod
TOV AVW TOHLEUTPA OTOV

W\/ovmq 450 kWIy

fl‘lspiocema EVEPYELOG OTO
NAEKTPLKO SikTtuo = Avaykn
amoBrKevong eVEpyeLag =
AvthoUvtatl 1000 m3 ano tov
KATW TAULEUTHPO OTOV AVW,
@tava)\(bvovmq 660 kWh

Katw tauteutipacg

Ta cuoTAHATA AVTANCLO-
Tapievong amodnkevouv TV
NEPLOOELO EVEPYELAG, XAVOVTOLC
TTOCOOTO TNC TAENC Tou 30%.

AopBavovtag umtoyn OtTL N TN
NG EVEPYELAC ElvalL ULON OTLG
TIEPLOSOUC TTOU UTTAPYEL
neplooeila (m.x. voyta),
TIPOKUTITEL OLKOVOULKO 0 ENOG
amo tnv o6An dwadikaoia.

H avtAnolotapievon elval n
HovadLKA TEXVLKN amoBrikeuong
EVEPYELOC OTN UEYAAN KALLOKAL.



Napadeypa: Kazunogawa (lanwvia)

a

Aettoupyet amod to 2001 otnv meploxn Yamnashi-Ken tng lanwviag, kat amoteAsitol ano
SUo TapLleuTAPEC Xwpntikotntog 19.2 kat 18.4 hm3, pe vpopetpkn dtadopd 685 m.

O otaBuoc mapaywyng evepyelag, loxvoc 1600 MW, Bploketatl 500 m KATw armo tnv

erupaveLla Tou €6APouC Kal CUVOEETAL PLE TOV AVW KoL KATW TOULEUTAPO LE OHPOYVEC
urkou¢ 5 kat 3 km.




Napadewypa: Okinawa (lanwvia)

a

" TNG TPOOKOAANONG

To mpwTOo £pyo AviAnonc-
Toplevong oTov KOGLLO TToU
Xxpnotpormnolel OaAaocowo vepo
(Evapén Aettoupyiag 1999).

loxuc 30 MW, U og mtwong
140 m, péylotn mapoxn 26 m3/s

Katad tn Asttoupyio Tou £pyou
dnuiloupynBnkav coBapa
npoPAnuata e€attiog:

™e 6inbnong

BaAaoolvou vepou armo

™ 6e€apevn oto €6ado¢

BaAdoolwv opyaviopwy
’ - X00m sheet lining
OTO ECWTEPLKO TWV
. e v H.W.L152.00
aywywv e GEWETIZIN

¢ SaBpwong twv
oTpoBiAwv Kot AWV
HETAAALKWVY oToLXELWV

actess tunned 1o ouflet

outlet

deie iy bl sl
e PV AT, e IO




’ P s To kaokaipt, n IATNon NAEKTPLKAG EVEPYELAC
YBpLOLKO evePYELAKO EpYO IKapLoC

au&avel TNV nuépa. H amattoupevn Woxug sival
4 MW to xelpwva kot 10 MW 1o kaAokaipt.

"STREAVOKOUNDOURA"™ WP "PERDIKI" WP
PPArMA "NEZI" N =

Max.P.P. 721.00 —= . Alox€teuon aLO)\LKr'](;\ \f
A
_1__ _

P¢=2.400kW or | EVEPYELAG OTO BiKTUO | Py =1 835k
| | LY nektpoéTnonc Kat || || &
V=900,000m 1) | | ] ”1[ 0TO QVTALOOTAGLO, VLot [ [ —|
To kaAokaipt To vepo ' I"-. - \ N petapopd vepou 11
TOU TapLeuTHpa MEQ \ \x\ otnv avw defapevn J \
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USpeuon kat dpbevon N, o Perosor AT (Flber Optie) \Jerephone
LL" b UPPER RESERVOIR \
Mapaywyn evépyelag otov YHI 4,_:1 J 55400, 54396 Napaywyn tpoaBetng |
Avw MNpoegonépag amno Tig '-

gvépyeLac otov YHS
UnEpXEL)\LGELq TOUV TQHLEUTn pa | T TV ianoomd .

Katw Npoeomépag
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gotiel~" L.P.S.
) P Gy p . L
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etnoLla kaBapn anodoon NAekTpLKAC evépyetlag 11 GWh




