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Nati ta co-located pwtofoAtaika pe 2wpn
HTatapia €ivat EAKUGTIKOTEPA EVAVTL TWV
standalone pratapwwv - T deiyvel véa
peAETN TG Aurora Energy Research

MuxaAn¢ Mactopdkng ® 03:XOAIA
24 11 2025 | 07:33

YNUavTIKA TTAEOVEKTAUATA oTNV avantuén co-located
PWTOROATAIKWY EpYwV Pe amobnkevon tutou 11B evavTt
standalone pnatapliwv dtwpng dtapkelag evromidel veoTepPN
pHeAETN TG Aurora Energy Research pe tnv mpwtn katnyopia
EpYWwV va enwepeleitat vpnAotepou IRR.

El01KOTEPQ, OTIWG ETLONUALVOUV APPOOLEG TINYEG, OL KAAUTEPEGS
eTLOO0ELG EVOC (PWTOROATALKOU £pyou Pe Pratapia turou 11B
EvVavTlL eVOC 0TAOPOL amobnkevong NAEKTPLKNG EVEPYELAQ
avaloyng Stdpkelag opeilovtal otnv duvatoTnTA CLVOLACHOU
TWV OLKOVOULKWYV KaBwg¢ Kat otnv KaAuTtepn xpnon tng
TIApayopEeVNG EVEPYELQG.

AvaAUTIKOTEPQ, N AvATITUEN EVOC LPRPLOLKOL EPYOU, OTIWG
AMOTUTIWVETAL OTNV TIAPAKATW dLaPaveLq, ETUTPETEL
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onUavTikn €€0LKOVOUNGCN TIOPWYV TOCO KATA TNV AVATTUEN 000
KaL Tnv AeLToupyia Tov Epyou, yeyovog Tov duvatatl va
peTappaotel og eploplopo tov CAPEX kata 15% kat
avtioTtolxa peiwon tov OPEX kata 10%, Stapoppwvovtag 1o
TeALKO IRR 010 15,2% 01O KAADTEPO oevaplo evavtt 10% otnv
nepintwon plag standalone pnatapiag dtapkelag 2 wpwv.

Greek BESS market outlook - Co-location benefits
Savings can be achieved when co-locating a battery with a new or an AURSRA
P
existing RES asset
Cost components? . nts witt
€/kW/year T‘ “;I 1 Grid connection savings - Using the same grid connection for both assets can lead to cost
rrrrr N | : savings if there is oversizing of the renewable asset plus battery compared to grid capacity
1 2 Balance of system savings - Savings achievable from protection equipment, cabling and other
2 accessories specific to the installation. We consider a 15%2 of savings in this costs
3 3 Development savings - Other CAPEX savings include cost of land, building and installation.
""" 4 We assume a 15%? cost saving from the equivalent standalone project
4 OPEX savings - Additional savings stem from optimisation of operation and maintenance
Costs Asset Grid BoS Development OPEX costs. We assume that the OPEX of the co-located project can be reduced by 10%
specific?
Types of co-located projects Methodology
A Total cost savings from co-location are split proportionally between the
New build co-located - co-locat - .
[ =] huei‘I’:i hl;tte'r:;sc\::iihenewcrcen‘::;ag‘\i 2::119&5 renewable asset and the battery considering the total project kW installed
capacity. We assume that the grid costs are assigned to the renewable project

Total cost savings from co-location only correspond to battery cost savings
considering the total project kW installed capacity. We assume that the grid costs
are assigned to the renewable project

Retrofit - co-locating new build batteries
with existing assets

2) For a solar asset this represents panels, inverter, etc. 3) A 15% cost saving on the co-located project compared tastandalone

Me aAAa AoyLa, N €€0LKOVOUNGN TIOPWYV TIPOKUTITEL ATIO TOV
oLVOLACGHO TWV OLKOVOULKWY TwV V0 £pywv KabBwg TIOAAA
TPAYHATA avamtuooovTal 0T AOYLKN «2 o€ 1» Ye anoTteEAEcUaA
va «dlapolpadetal» To KOOTOG, EVW TNV 1dla oTLyun,
ETUTLYXAVETAL KAAVTEPN XPNON TNG TAPAYOUEVNG EVEPYELAG.

Xpelaletal va onuelwdel 0TL avaAoyo 0peA0G, TOUAAXLOTOV WG
npo¢ to CAPEX pmopei va mpoKOYeL Katl 0TV MePLMTwWOon eVOg
ALOALKOU JE PTaTtapia ge Ta uttoAoLna VoUEPA WOTOCO0 va
dlagpopototovvtal otn Baocn TNG SLAPOPETLKNG CUUTIEPLPOPAS
TIAPAYyWYNG TIOU €XEL €vVA ALOALKO €V CLUYKPLOEL PE Eva
@WTOROATATKO. H v AOYyw PEAETN €0TLALEL OTOV CLVOLACHO
PWTOROATATKOV PE Pratapia Kat 0To anoTeEAECHA IOV
TIPOKUTITEL Ao TNV GUYKPLON PE TO «case» PLag standalone
ymnatapiag.
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Greek BESS market outlook - Revenue breakdown

Co-located projects outperform standalone BESS through cost savings AUR < RA
and more efficient dispatch

Economics of a newly built merchant battery, co-located with PV solar 1 Comments

Net Present V eal 2024 = PV-BESS co-located projects

may achieve materially higher
revenues in the Day-Ahead
market due to the energy traded

PV - 2h BESS co-location (DC / 11B) / 1 cycle per day - entry year 2026

T by the solar asset and the spill-
m over to the BESS
128 = Moreover, the BESS revenue
PV-2h BESS 1,001 | 49— 193 stacking from the balancing
co-location energy and capacity markets

may be enhanced by almost 11%.

"""" (EREEREE This is achieved thanks to energy
-310 f\ 15.2% ‘: spillover opportunities, which

- T increase the average BESS State

of Charge (SoC) and eventually

enhance the battery dispatch

during hours where prices are

ol highly attractive
- = Co-locating solar and storage
Standalone —H m can achieve 15% initial CAPEX
JhBESS e — 153 savings (excluding repowering
__B ) 36 costs), as well as a 10% OPEX
———————— y discount
10%
_________
I cAPEX

Fixed O&M

H pynatapia umo to kabeotwg 11B, dnAadn pe duvatotnta
anoppoPnoNG evePyeLag amo to diktuo, datnpeil vpnAo Babuo
gueALEiag IOV TNG ETUTPETEL AMO TNV Pia va Aettovpyel
UTIOOTNPLKTLKA 0TN dlaxeiplon TNG mapaywyng Tov oTadpou
ATIE kat amno tnv AAAn va CUPPETEXEL AUTOVOUA OTLC AYOPEQ
evepyelag, kepdidovtag mpocbeta €c0da amod tnv ayopd
€€LO0OPPOTINGNG KAl TNV TAPOXI) ETILKOVPLKWY UTINPECLWV.

MaAlota, To geyloto duvato opehog, 6nAadn IRR tng tagng
TOUL 15,2% TPOKUTITEL PUE TNV CUPHPETOXN TOL €PYOU KAl TNG
umatapiag og OAeG TIC OLABECIPES AYOPES, EVW ATIOPELWVETAL
000 TieplopideTal o Babuodg evelliag, ptdavovtag va
dlapoppwBei 0To ENAXLOTO 6% OTO «case» oL N
dpaotnploTnTa ToL £pyou e€avTAeital ota mAaiola tng
XOVOPEUTIOPLKNG ayopdg NAEKTPLKNG EVEPYELAG.

To oxeTLKO voupuepo av€avel ano 1o 6% 010 9.3% pe TNV
TPOoCONKn TNG ayopdg e€LGOPPOTINCNG HE TNV TAPOXN
LTINPECLWY avodLKNG evepyelag aFRR kat BeAtiwveTtal
TEPALTEPW 0TO 15% pe TNV apoxn MPOCOETWY ETLKOVPLKWV
umnpeoLwy e€looppotnong onwe MFRR evepyelag, aFRR
Loxvog kat mFRR woxvog.
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Greek BESS market outlook - Market participation risk

Co-located assets show higher resilience and lower loss of revenues than

standalone projects when market access is limited

Lifetime revenues breakdown of a merchant battery, co-located with PV solar!
Net Present Value, €/kW (real 2024)

PV - 2h BESS co-location (11B / DC) / 1 cycle per day - entry year 2026

AURSRA

37% 25% S % .
l 1,538 1,549
1162 249 226
975 301 144 127
L 123 62 159 50 153
777 740 764 779
=,
Wholesale markets only Wholesale & Balancing ‘Wholesale & Balancing markets All markets
Energy markets (without FCR)
---------------- (EBSEaEEY ERSRRE
6% 9.3% | i 15% 1 15.2% !
il

___________________________

= Trading in the wholesale markets
alone would result in 37% lower
revenues and eventually low
returns

= Limited FCRaccess leadsto a
1% revenue loss, driven by
optimised trading in FRR
energy and FRR capacity

* Trading inthe wholesale and
balancing energy markets alone
canresult in a 25% revenue
loss. Optimising cycles can still
provide notable upside

Day-Ahead arbitrage Intraday arbitrage aFRR energy mFRR energy Il aFRR capacity mFRR capacity [l FCR ('j IRR*
1) Assumed dist 11.5%. A repoweri sion is triggered, when the battery's state of health reaches 63%. The asset's maximum lifetime is d when the
Source: Aurora Ei Ri

ErunpooBeta, ortwe oxoAlddel n Aurora, €va uBpt

= FCRrevenues contribute ~11%

of total lifetime earnings

he battery's state of health draps to 63%, after the previously mentioned repowering event.

OlKO €pyo

(@wTOROATAIKO e pratapia) dvvatal va anokopioet
vYnNAOTEPA €000a ATO TNV EUTIOPLA NAEKTPLKNG EVEPYELAG
oTNV ayopd €MOPEVNC NUEPAG, KaBWCE n OAn dpactnplotnTa

duvaTtal va paypatormolndei cuvtoviopeva amnod ta dvo asset
KATA TOV BEATLOTO TPOTIO KAL EMOPEVWG VA EMWPEANBOLV TWV

LVYPNAWYV TLHWYV OTNV ayopd JE OTL AUTO CUVETIAYETAL OTO

TEALKO AMOTEAECHA TIOL B «yPAYPOULV».

Y€ KABe TepimTwWOon, OTIWGS TPOKUTITEL KAl Ao TN

daoknon Tng Aurora, o BaBuog eveAl€iag Tng pnatapiag cuviota
TNV MAEOV KPLoLlPN TMAPAPETPO WCE TIPOC TO TEALKO ATOTEAECUA

V OXETIKN
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IOV 6a TIPOKVUYPEL YEYOVOG TIOL ATIOOEIKVUETAL ATIO TNV avanodn
HE TNV MepimTwon Twv LRPLSKWY Epywv TUToL 114, 6oL Ta
OLKOVOULKA TOL EPYOU €V ATOLGia TETOLOL BabuovL eveAL€iag,
HTIOPOULV VA KATAOTOUV EAKUCTIKA JOVO Kal EPOCOV
LTIOXWPNOOULV TPOHUAKTLKA OL TIPHEG TWV PTATAPLWV.
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