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)} Kaenynrig MavreAdg Mriokag

4 Emrdpkeia 10xU0¢ Kal ueAiiag oto eAAnviké THE yia To 2030 kai 1o 2035

2. KOTTOC avaAuong

+ Epyo peg Grant Thornton yia Aoyapiacué tou AAMHE

« Scope of work: assessment of the adequacy and flexibility indicators of the Greek power system in the following

decade

+ The current study uses a fully-fledged simulation model of hourly operation of the system in future years based on
a complex unit commitment algorithm inclusive of technical constraints of power plant operation and system
reserve requirements. The hourly simulations by sensitivity scenario allow calculating several reliability and
flexibility indicators in order to capture the multi-faceted aspects of the resource adequacy issue. They also allow

the calculation of several probabilistic indicators to assess the security of supply in a broad manner.

«» The methodology used in this study is fully compliant with the European Resource Adequacy Assessment (ERAA)
methodology approved by ACER through Decision 24/2020. Annual simulations of the wholesale electricity
market for the Target Years (TY) 2025, 2030 and 2035 have been performed. The geographical perimeter of the
simulations is be Greece, Albania, Northern Macedonia, Bosnia & Herzegovina, Bulgaria, Italy (ITCS, ITS1, ITCA,

ITSI), Croatia, Montenegro, Romania and Serbia.
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Emrdpkela 10x00¢6 Kal gugAi§iag oto eAAnVIKO 2HE yia to 2030 kai To 2035 /

MeBodoAoyia

Overview of the methodology of the adequacy and flexibility assessment

Data gathering
Gather all the data needed forthe assessment. Discuss and agree with IPTO, regarding the main assumptions of the model’s input

-

o R o caco assassment Economic Viability Assessment (EVA) for the base case

Determination ofthe all the assumptions related to the EVA (e.g. the offer
margins for DAM/ IDM / BE), EVA execution and comparison of the profits
from participating in the wholesale markets with the annual fixed costs

1st run ofthe adequacy and flexibility assessment and calculation ofthe
indicators (primary and secondary)

EVA for the “without non-viable units” case SRt At ot the ion=viable: units
EVA execution and comparison of the profits from participating in the
wholesale markets with the annual fixed costs for the remaining units, adding
scenarios of including/excluding specific units (Aliveri)

2nd run of the adequacy and flexibility assessment and calculation ofthe
indicators (primary and secondary), excluding the non-viable units

I 5 Calculation of the additional capacity
Perform of linear interpolation to calculate the additional capacity needed to ensure system’s adequacy (based on the major indicators’ values) j

EVA for the “with additional capacity” scenario = additianal capacity
3rd run of the adequacy and flexibility assessment and calculation of the
indicators (primary and secondary) with the additional capacity to ensure the
system’s adequacy

EVA execution and comparison of the profits from participating in the
wholesale markets with the annual fixed costs
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Etrdpkeia 10x00¢ Kal gugAigiag oto eAAnVIkKé ZHE yia 1o 2030 kai To 2035

Baoikoi O€ikTEC ACIOTTIOTIOC TOU CUCTAMATOC
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Expected energy not served (or not supplied) by the
generating fleet or demand response resources (also known
as Expected Unserved Energy — EUE) due to system
capacity or flexibility limitations

Expected number of hours in a given period (year) in which
load curtailment occurs due to system capacity or flexibility
limitations

Expected combined energy & upward reserve not served by
the generating fleet or the demand response resources due
to system capacity or flexibility limitations.

Expected number of hours in a given period (year) in which
load or upward reserve curtailment occurs due to system
capacity or flexibility limitations
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Etrdpkeia 10x00¢ Kal gugAigiag oto eAAnVIkKé ZHE yia 1o 2030 kai To 2035
J 4 r
MovTeAO TTpOCONOIWONG
Day-Ahead Market (DAM) 1. Data preparation |_p| 2. Maintenance scheduling
pav1 D-1 D |D+1 a) Power plants (vearly horizon / weekly step)
[ [TTTTTTTTTTTTTTTTTTTTT 7 b) Network (NTC-based) A4 |
DAM2  pfy I:|:| 3 it p
- ‘ 5 ¢) 35 climatic vears (load-wind-PV-hydro) Lp| 3. Mid-term hydro scheduling
Intra:day Madea DN d)Demand Response (6 schemes) (monthly horizon / hourly step)
o eh LT ¢) Reserves (FCR, FRR, U/C-RR) [ [
M3 f) Hydro inflows |_p| 4. 300 Forced outage samples
i ¢) Pre-defined exchanges in area perimeter (plants. lines)
Balancing Market (BM) + + * ‘
BMI L \ ,
BM2 .Il . 5. Monte Carlo scenario generation (vearly scenarios / hourly step)
BM3 ; v
BM4 5 6. Ranking based on Adequacy Margin Index (capacity. ramping)
BMS o [+1§] ¥
BM6 >}
BM7 of; [o 7. Hourly UCED with 3-market sequence (DAM /IDM / BM)
BMS i ¥ of [o for N (e.g.. 2.000) vearly scenarios
16:00 --- 0:00 04:00 08:00 12:00 16:00 20:00 0:00 --- *

8. Adequacy indexes
(EENS/ERNS. LOLE'LORE. ERECRECE. NMPE. ENMPV. etc.)
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Emrdpkela 10x00¢6 Kal gugAi§iag oto eAAnVIKO 2HE yia to 2030 kai To 2035

BaolkEC TTAPADOXEC

» System load -> ERAA
» RES injections -> ERAA

» 35 consistent climatic scenarios of the ENTSOE Pan-
European Climate Database (PECD) are used, based on
historical years lying within 1982 - 2016

» Each climatic scenario represents a correlated set of:
» Temperature-dependent demand time series;

» Wind load factor time series (wind onshore, winc
offshore);

» Solar load factor time series (Solar PV, Solar PV
Rooftop, Solar PV Utility, CSP with Storage, CSP
without Storage);

> Time series for hydro inflows, minimum/maximu
generation or pumping capacity, and
minimum/maximum reservoir level.

A\

For branches not related to Greece, the NTCs and FOR
values have been taken from ENTSO-E’s ERAA
> For Greece-related interconnectors, the NTCs and FOR

values have been provided by IPTO

» Forced Outage Rates (FOR) are considered only for
HVDC lines
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4 Emrdpkela 10X00¢ Kai eugAifiag oto eAAnviké ZHE yia To 2030 kai To 2035

Baoikd AttoTeAEopaTa (TTOIOTIKA avaAuon)

» 'Etog2025:

>
>

Kaveéva mtpoBAnUa OLKOVOULKAG BLwoLOTNTAC YLa TIC LOVASES TTapaywyn ¢ Le Kaoo ¢.a.

Entineda a&lomiotiog ouoTAHATOC EVTOG TWV MPOPAEMOUEVWY 0plwV

» 'Etoc2030 & 2035:

>

MPoKUTTTOUV TIPORAAMATA OLKOVOULKAC BLWOLUOTNTAC YLa TIC TTOALEC LOVASEC .0 TOU CUOTHHATOC, KUPLWG
AOYW NG onNUavtikng dteiobuonc AAAWV EVEAKTWY TTNYWV 0To cUOTNUA, OTIwE oL otabpot amoBrikevong
NAEKTPLKNC EVEPYELAC LE CUCOWPEUTEC, USPAVTANTIKOL oTtaBuol, katavepopeva xaptopuAakia AME kat
Amokplong Zntnong, K.a.

»  Kupla nyn kaBodiknc puBuLoNng Kat tapoxng kabodikn¢ mMFRR ol katavepopeveg AME kat ot XAHE
» KUpLo Tty avodikng puBLoNG Kat tapoxnc avodikwy edpedpelwv ot ZAHE kat ot povadec ¢.a.
Av amooupBoUv aUTEC oL LOVASEC, TTPOKUTITOUV CNHOVTIKA TIPOPBANUATO AELOTILOTIOG TOU CUCTIHOTOC

Ma va StatnpnBouv ta enineda aglomotiog Tou CUCTANATOC EVTOC TWV TIPOPAEIOUEVWY 0plwy, aralteltol N
B€omion HOVIHOU pnxaviopoU amnolnpuiwong woxvog & sveA&iog

Awakplon pnxaviopou oe fossil & non-fossil flexibility

MpoBARMATA OLKOVOULKAC BLWOLUOTNTOC AVTIMETWITI{OUV KOl OL USPAVTANTIKEG LOVADEC, KoL EVOEXOUEVWC OF

TIOAU peyaAn kAtpaka Steioduonc kat ot ZAHE pe cucowpeUTEC -> Ba pmopovoayv va evtaxBouv oTo
unxaviopo non-fossil flexibility oto péAAov
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4 Etrapkela 1o0x00¢ kail gugAi§iag oto eAAnviké ZHE yia to 2030 kai To 2035

Euxapiorw yia tnv
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