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THX EAAHNIKHX AHMOKPATIAX

3 louAiou 2025

ANOOAZEIX

ApBp. E-9/2025

‘Eykpion twv mapadoyxwv Kat tng pebodoloyiag
yla Tnv mbavotikn diactactohoynon tng EAX
OTN OUYXPOVIGUEVN TIEPLOXN TNG HTEIPWTIKAG
Evpwmng cUp@wva pe to apdpo 153 map. 2 Tou
Kavoviopou (EE) 2017/1485 tng Emtpomnng tng
20g AuyoUoTtou 2017 GXETIKA pE TOV KaBoplopod
KaTeuOUVTAPIWY YPAUHUWV Yia T AEITOUPYia TOU
OUOTHATOG HETAPOPAC NAEKTPIKNG EVEPYELAG.

O KAAAOX ENEPTEIAX THX PYOMIXTIKHE
APXHZ ANOBAHTQN, ENEPTEIAX KAl YAATQN

AapBavovtac umoyn:

1.Tov v. 5037/2023 «Metovouacia tng PUBUIOTIKAC
Apxnc Evépyelag oe PuBuiotikn Apxn AmofArtwy, Evép-
YELa¢ Kal YSATwV Kal S1e0pUVON TOU QVTIKEIUEVOU TNG UE
aApHoBIOTNTEC Ml TWV LTTNPECIWVY VSATOC Kal TNG Staxei-
pIONG AOTIKWV amoBANTwV, Evioxuon TNG USATIKAG TTOAL-
TIKAG - EKouyxXpoviouog Tng vouoBeaiag yia tn xprion Kat
TTaPAYWYr NAEKTPIKAC EVEPYELAC ATIO AVAVEWOIUES TTNYEC
péow TNG EvowpaTwong Twv Odnywwv EE 2018/2001 kat
2019/944 - E1dikéTEPEC SIATALEIC V1A TIC AVAVEWOIUES
TINYEG EVEPYELEG KAL TNV TTPOOTAGIA TOU TTEPIBANOVTOGY
(A'78), kat 16iw¢ Ta dpBpa 1-23.

2. To Kepdhaio I «Alatdeig Appodiotntag Ymoup-
yeiou MepiBdarhovtoc kat Evépyelac» Tou v. 4425/2016
«Emeiyovoec pubuioeic Twv Ymoupyeiwv OIKOVOUIKWY,
MepiBdAhovtoc Kat Evépyelag, Ymodopwy, Metagpopwv
Kat Aiktowv Kat Epyaciag, Kowvwvikng Acpdahiong kat Kot-
VWVIKAS ANNAEYYUNE, IO TNV EQAPUOYH TN CUMPWVIaAC
ONUOCIOVOUIKWV OTOXWV Kal S1apBpwTIKWV HeTappubui-
ogwv Kal AMeG Siatdéeic» (A’ 185), kat 10iwg ta dpbpa 6
Kat 17 Tou vopou autou.

3.Tov v. 4001/2011 «la TN Aettoupyia Evepyelakwv
Ayopwv HAektplopou kat Quaoikol Agpiou, yia Epeuva,
Mapaywyn kat diktua petagopdc YdpoyovavOpdkwv Kat
AN\eg puBpioelg» (A" 179) (epe€ric o «NOHo»).

4. Tov Kavoviopou (EE) 2017/1485 tng Emtpornng
¢ 2a¢ Auyovotou 2017 (eperic o "Kavoviopog") oxe-

TEYXOX AEYTEPO

Ap. OUN\oUL 3421

TIKA M€ TOV KABOPIoNS KATELOLVTHPIWY YPAUUWY Yid
TN AEITOUPYia TOU CUCTAUATOC LETAPOPAC NAEKTPIKNG
evépyelag (L 220), émw¢ Tporomoindnke amnod to dpbpo
4 tou EkteleoTikoU Kavoviopov (EE) 2021/280 tng Emi-
TpomG NG 220¢ OeBpouapiov 2021 yia TNV TPOMOTOI-
non twv Kavoviopwv (EE) 2015/1222, (EE) 2016/1719,
(EE) 2017/2195 kaut (EE) 2017/1485 mpokelpévou va gu-
Buypappiotouv pe Tov Kavovioud (EE) 2019/943 (L 62),
kalt 16iw¢ Ta apBpa 6 kat 153.

5.Tov Kavovioué (EE) 2019/943 tou Eupwmaikou Kot-
vof3ouliou kal Tou ZupfBouliiou ¢ 5n¢ louviou 2019
OXETIKA UE TNV ECWTEPIKH AYOPA NAEKTPIKNG EVEPYELAG
(L 158/54).

6.Tov Kavoviouo (EE) 2019/942 tou Eupwmaikou Kot-
vof3ouliou kat Tou ZupBouliou tTn¢ 5n¢ louviou 2019
yla v idpuon Opyaviopol Tn¢ Evpwmnaikng Evwong
yla N Zuvepyaoia Twv PuBuiotikwv Apxwv Evépyetag
(L 158/22).

7.Tnv um’ ap. 388/2019 andépaon PAE pe B¢ua «Afjjyn
amoéeAoNG Yla TNV £YKPLON TNG TPOTAcNG Twv Alaxelpt-
oTwv Xuotnudtwv Metagpopdg HrelpwTtikAg Eupwnng
Yla TOUC Kavoveg mpooSloplopou peyéBouc yia Tic EAT
oUPPWVA e TNV TTap. 2 Tou dpBpou 153 Tou Kavoviouou
(EE) 2017/1485, tng Emtpomnn¢ tng 2a¢ Auyouotou 2017,
OXETIKA PE TOV KABOPIoUO KATEVOLVTAPIWY YPAUUWY Yia
TN AEITOUPYia TOUC CUCTAHATOC UETAPOPAC NAEKTPIKNG
evépyelag» (B 1631).

8.Tnv umo otolxeia E-82/2023 andgaon KAadou Evép-
ye1ag TnG PAAEY pe Bépa «Afyn twv KatdAnAwv pétpwv
(Bnuatwv) yia Tnv éykplon Tng mpoTacnc yia Tov Kabo-
PIOMO TOU EAAXIOTOU XPOVIKOU SlACTHHATOG EVEPYOTIOI-
nong g Egpedpeiag Alatripnong Zuxvotntag (EAY), mou
ATTITETAL WOTE Ol HOVASEC 1) opadeg mapoxng EAY pe
TAMIEVUTNPEG TIEPIOPIOUEVNG EVEPYELOC VA TTAPAUEVOUV
Slabéaoipeg katd T S1APKELA KATAOTACEWY oUVAYEPHOU
olPEWVA HE TNV map. 9 Tou dpbpou 5 Tou Kavoviopou
(EE) 2017/1485» (B’ 7268).

9.Tn Anuooia Alaouleuon Tou EupwmaikoU AktUou
AlaXelploTwy Xuotnuatwv Metagopdg (AXM) nhektpt-
KAG evépyelag (ENTSO-e) emi Tng KovAnG mpdTaong Twv
AYM tng ouyxpoviopévng meploxng HmelpwTikng Evpw-
TING OXETIKA UE TIG TapadoxE kat Tn peBodoloyia yia tnv
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mBavotikr SlactactoAoynon tng EAY cuppwva pe tnv
map. 2 Tou apbpou 153 tou Kavoviopou.

10. To uné otouxeia PAAEY [-365404/11.01.2024 nAe-
KTPOVIKO éyypago TN AAMHE A.E pe 8épa «Submit the
FCR Prob. Dimensioning methodology to NRA», pe 1o
omoio uToBARONKE yia éyKplon N Kolvr) TPoTacn Twv
AY¥M tng ouyxpoviopevng meploxng HmelpwTtikng Evpw-
TING OXETIKA PE TIG TapadoxEéG kat tn pebodoloyia yia tnv
mBavoTikr SlaocTtacloAdynon Tng EAX cOp@wva pe tnv
map. 2 Tou apBpou 153 Tou Kavoviopou.

11.Tn Anpooia AlaBovAevon tng PAAEY emi tn¢ avw-
TEPW KON TTPpoTaoNG Twv AXM tn¢ HielpwTikng Eupw-
g, n omoia éAape xwpa amd 16.01.2024 £w¢ 30.01.2024
Kal TNV avakoivwon autng otnv 1otooeAida tng PAAEY.

12. Tnv un’ ap. 10/2024 ané@acn tou Opyavicpou
Yuvepyaoiag Twv Pubuiotikwv Apxwv Evépyelag (ACER)
OXETIKA HME TNV £YKPLON TOU AITHUATOC Twv PubuioTi-
KWV ApXWV TNG CUYXPOVIOUEVNG TTEPLOXAG HITEIPWTIKNAG
Eupwring yia tn xopriynon e€aunvng mapdtaong we
TTPOC TNV EMITELEN CUPPWVIAC YIa TNV EYKPLoN TNE TTPO-
Taong Twv AXM yia tnv mbavotiky diactactoAdynon
¢ EAZ (ACER Decision No 10/2024 of 23 July 2024 on
the on the request of the regulatory authorities of the
Continental Europe Synchronous Area to extend the
period for reaching an agreement on the proposal for
a probabilistic dimensioning approach for frequency
containment reserves).

13. To umé otoixeia PAEEY 1-387725/17.01.2025 nAe-
KTPOVIKO €yypago TG ARERA (o.0. €Bvikn Pubuiotiki
Apxn TnG ITaliag), wg ouvTovioTiKO dpyavo Twv Pubpi-
oTikwv Apxwv TG Hnelpwtikng Eupwmnng pe to omnoio
KolvoroliOnkKe oTi¢ umoAotreg PuBUIOTIKEG ApXEG Kal
otoug AXM NG ouyXpovIiopEVNG TIEPLOXNG HTTEIPWTIKAG
Eupwmng kabw¢ kal, otnv Evupwmdikn Emtpomnn kat otov
ACER, namégaon ¢ 15n¢ lavouapiov 2025 twv EBviIkwv
PuBuiotikwv Apxwv tng Hrelpwtikng Eupwmng ya tnv
€ykplon Twv mapadoxwv kal Tng pebodoloyiag ya tnv
mOavoTikn dlaotaclohdynon tng EAY, cupewva pe tnv
map. 2 Tou dpBpou 153 Tou Kavoviopou (EE) 2017/1485
™G Emtpomnnig tng 2ag AuyoUotou 2017 GXETIKA UE TOV
K0B0oPIoHO KATELOBUVTAPIWY YPAUHUWY Yia TN AEIToupyia
TOU OUOTHMATOG HETAPOPAG EVEPYELQG.

14.To yeyovoc 0TI oupewva pe Tig Statdéeig tngmap. 1
Tou dpBpou 32 Tou v.4001/2011 (A" 179), ol mpd&elg Ka-
VOVIOTIKOU XapakTripa mou ekdidovtal amd tn PAAEY,
dnuootevovtal otnv Eenuepida tng KuPepvroswc.

15.To ygyovog 6T amo Ti¢ Slata&elg Tng mapovoag Sev
npokaleital Samdvn o€ BAPo¢ Tou KPATIKOU TTPOoUTTO-
Aoylopo.

16.To yeyovoc oti ol Slatdéelc Tng mapovoag Sev ago-
pouv og SlolknTikr Sladikacia yla tTnv omoia uTTapxEl
uTToXPEWON Kataxwptong oto EMAA -MITOX.

TKEPTNKE WC €ENG:

Emeidn, oto maioto emiteuéng TN eviaiag eVpWMAIKAG
ayopdg NAEKTPIKNAG evépyelag, e€e560N, kat’ apxry, o Ka-
voviopéc (EK) 714/2009 Tou Eupwmaikou KotvofouAiou
Kal Tou Zupouliov ¢ 13n¢ louAiou 2009 GXETIKA e
TOUC OPOUC TTPOGRaoNC 0To SiKTUO yia TIC S1ACUVOPIOKES

avTOAAYEG NAEKTPIKAG EVEPYELAG KAL TNV KATAPYNON TOU
Kavoviopou (EK) aptB. 1228/2003 (L 211/15).

Emeidn, oto apBpo 19 «Pubuiotikég Apxéc» Tou Kavo-
viopoU 714/2009, pntwg opiletat ott:

«Katd tnv doknon tTwv Kabnkovtwy toug, ol Pubul-
OTIKEG ApxEC e€ac@aliCouv Tn CUPPOPEPEWON TIPOG TOV
TAPOVTA KAVOVIOUO Kal TTPOG TIC KATEVBUVTAPIEC Ypa-
péc mou BeomiCovtal cUpPWvA UE To apbpo 18. Epdoov
evdeikvuTal yla TNV EMITEVEN TWV OKOTIWV TOU TTAPOVTOG
KOVOVIOMOU, Ol pUBUIOTIKEG apxéG ouvepyalovTtal JETa-
&0 Toug KaBwc Kat pe tnVv Emtporn kal tov Opyaviouod
oLP@Wva Pe To ke@AaAato IX Tng Odnyiag 2009/72/EK».

Emeidn, pe 1o apbpo 70 tou Kavoviopol 2019/943
«OXETIKA E TNV ECWTEPLKA AYoPA NAEKTPIKAG EVEPYEL-
ag» (oxet. 5) katapyndnke o Kavoviopdg 714/2009, pe
évapén oxvog tnv 01.01.2020. Zuvenwg, ol SlaTdéelg
Tou Kavoviopou 714/2009 voouvtal AoV WG TaPaTTé-
MTTOUOEG OTIC avTioTolxeg Slatdéelg Tou véou Kavoviopou
2019/943, cOp@WVA Kat Pe ToV Tivaka avTioTolyiag Tou
MNapaptripatog Il Tou TeAeutaiou.

Eme1dny, Suvapel tng avwtépw e§ouctoddTnong Tou
apBpou 18 tou Kavoviouou (EK) 714/2009 kat 16iwg Tou
oTolxeiou 8) Tng map. 3 Kal TNG map. 5 Tou ev Aoyw dp-
Bpov, €€€566n amod tnv Emtpornm o 2017/1485 Kavovi-
ouoG (EE) otic 2 AuyoUoTtou 2017 (OXET. 4), OXETIKA E TOV
K0B0oPIoUS KATEVBUVTAPIWY YPAUUWY Yia TN AEIToupyia
TOU CUOTHHATOC LETAPOPAC EVEPYELAC 0Ta KpaTtn MEAN.

Eneidr, o1éx0¢ Tou avwtépw Kavoviopou sival, petau
AAWV, va BeoTTioEl aVOAUTIKEC KATEVOUVTIPIEC YPAUMEC
000V aQOoPA TIC ATTAITAOEIC KAl TIG ApXEC TTou SIETouV TN
AEITOUPYIO TOU CUCTAMATOC e OKOTIO va S1A0@ANOTEL N
ao@aAng Asttoupyia Tou dlacuvdedepévou CUOTAUATOC,
N EMIXELPNOLAKN Ao0@AAELQ, N armoboTIKH xprion Tou Sia-
ouvdebEPEVOU CUOTNATOC KAl TWV TTOPWY 0€ OAOKANPEN
v Evwon, kat va dtac@alilovtarl ot mpolmoBéoel yia
T Slatrpnon moloTikoU emméSou ouxvVOTNTAG OAWV TWV
OUYXPOVIOUEVWYV TIEPLOXWV O€ OAOKANPN TNV Evwon.

Eme1dny, duvapel tou apBpou 5 «Opol kal TpoUmobEcelg
N pebodoloyieg Twv AZM» Tou Kavoviopou, opilovtal
Ta €nc:

«1. Ot AXM katapTi{ouv Toug 6pouE Kal TIG TTPOUTIO0E-
o€l¢ 1 peBodoloyieg Tou amartovvTal GUPPWVA HUE TOV
TTOPOVTA KAVOVIGUO Kal Ta uTToBaANouv otov Opyaviouod
oUUPWVA PE TNV TTAp. 2 Tou ApBpou 6, 0TI apodieg pub-
MIOTIKEG APXEG CUMPWVA PE TNV TTAP. 3 Tou ApBpou 6, 1
otnv oploBeioa amd To KPATOG HEAOG OVTOTNTA CUMPWVA
ME TIC TTap. 4 Kal 5 Tou ApBpou 6, EVTOC TWV aVTIoTOLXWV
PoBeoUIWV TTOU TTPOPAEMOVTAL OTOV TTAPOVTA KAVOVI-
OMO. 2 e€QIPETIKEC TIEPIOTATELG, I6{WC OE TTEPITTTWOELC
omou &ev gival Suvath n Tripnon MpoBeopuiag Aoyw me-
PIOTACEWV EKTOC TNG OPaipac Twv AXM, ol TpoBeapieg
yla 6poug kal mpoimoBéoelg ) pebodoloyieg pmopei va
mapatabouv and Tov Opyaviouod yia dtadikacieg cuUPW-
va Pe TNV Tmap. 2 tou dpBpou 6, amd Kovou amo ONECG TIG
appoOdLeG pUBUIOTIKEG apyEG yia Stadikaaieg cupPwWva
ME TNV Tap. 3 Tou dpbpou 6, Kat amd Tnv apuodia pub-
MIOTIKA apxn yia Sladikaoieg oupwva Pe To apbpo 6
napaypagot 4 kat 5.[...]»
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Eneidn), Suvapet tou apBpou 6 «Eykplon Twv dpwv Kat
npolmoBéoewv ) Twv pebodoroyiwv» Tou Kavoviouou,
opiCovtal ta €€nc:

«1.Kd&Be puBuiotikni apyxn 1, katd mepintwon, o Opya-
VIOUOG, EYKPIVEL TOUC OPOUC KAl TIC TPOUTTOBECEIC I TIC
peBodoloyieg mou avantucoouv ot AZM cUpgwva e
TIG map. 2 kat 3. H ovtétnta mou €xel opioel To KPATOG
MENOG eYKpIVEL TOUC GPOUG Kal TIG TTPOUTTOBETEIC I TIG
peBodoMoyieg mou €xouv avamtuéel ot AXM ocuppwva
Ue TNV Tap. 4. H oploBeioa ovtotnTa €ival n pubuIoTL-
KA apxr, EKTOC €av TTpoPAémeTal SIAPOPETIKA ATIO TO
KPATOG YENOC. Mpv amod TNV €yKPLon TwV OpWV Kal Twv
mpoUmoBéoewv 1 Twv peBodoloyiwy, n PUBUICTIKA apXn,
o Opyavioudcg 1 n oploBeioa ovidtTnTa avabewpouv TG
TIPOTAOELC, dTTOV amaiteital, PeTd amod Siafoulevon e
TouG avTtioTtolxoug AXM, woTte va Stao@aliletal 6Tl ou-
VAOOUV E TOV OKOTIO TOU TTAPOVTOC KAVOVICOU KAl GU-
BaA\ouv otnV oAoKARpWoN TNG AYOPAS, TN 1N SIOKPITA
METAXEIPLON, TOV ATTOTEAECUATIKO AVTAYWVIOUO Kal TNV
OUOAN A&lToupyia TnG ayopdc. [...]

3. OL TIPOTACEIC Yla TOUG AKOAOUOBOUE 6POUG Kal TIPO-
UmoBéoelg | peBodoloyieg kal ol TUXOV TPOTIOTIOINOELG
TOUG UTTOKEIVTAL OTNV €yKpLlon OAWV TwV pUBUIOTIKWV
APXWV TNG OUYKEKPIPEVNG TIEPIPEPELQG, ETTE TNG OTToiag
Kpatog péNog Suvatal va yvwuodoTEl TTPpog TNV OIKEia
pubuotikn apxn: [...]

6) peBodohoyiec, mPoUTOBETEIC KAl TILEG TTOU TTEPIAA-
Bavovtal oTIG EMIKEIPNOLOKEG CUMPWVIEG CUYXPOVIOUE-
VWV TIEPIOXWV 0TO ApBpo 118 oxeTikaA pe: [...]

ii) Toug kavoveg MpoadloplopoU peyéBoug yia Tig EAY
olpPWVa PE To apBpo 153...]

6. HmpoTtaon oxeTIKA e 6pOoUG Kal TPoUTTOBETEIG 1 Je-
BodoMoyieg mepthauavel mpotelvouevo Xpovodidypap-
HQ VIO TNV EQAPHOYH TOUG KAL TIEPLYPAPT TWV AVAUEVO-
UEVWV ETITTTWOEWY TOUG OTOUG OTOXOUG TOU TTAPOVTOG
Kavoviopov. Ot TpoTdoelg 6pwv Kal Tpolmobéoewy 1
peBoSoNoylwv Tou UTIOKEVTAL O €YKPLON ATTO TTOANEG
PUBUIOTIKEG apXEG CUUPWVA PE TNV TTAPdypa@o 3 uTTo-
BaMovtal otov Opyaviopd evtog piag efdouddac amd
TNV uTTo3oAr TOUG OTIG PUBIOTIKEG apXEG. Ot TTPOTACEIG
Opwv Kal TPolToBéocewv | LEBOSONOYIWY TTOU UTTOKEL-
vTtal o€ éykplon and oplobeica ovidTNTa CUUPWVA LE
Vv map. 4 umopouLv va umofBAnBouv otov Opyaviouod
€VTOC eVOC UNVOC ammd TN UTTOBOAN TOUC, KATA TNV Kpion
¢ oploBeioag ovtotnTag, evw umoAaAlovtal Katomv
artjuatog touv Opyaviopov yla eVNUEPWTIKOUG OKOTTOUG
oLPWVA HE TNV Tap. 2 Tou dpBpou 3 Tou Kavoviopol
(EE) 2019/942 €dv o Opyavioudg Bewpei 611 n mpdtaon
éxel Slaocuvoplakd avtiktumo. Metd amo aitnua Twv ap-
HOSIWV pUBUIOTIKWY apXwV, 0 Opyaviopog ekdidel vTog
TPIWV UNVWV YVWUN OXETIKA UE TIG TTPOTACEL OpWV Kal
npoUmoBéoewv n peBodoloylwv.

7.'0tav yla TNV €yKplon opwv Kat mpoUnobéoewy 1
peBodoloylwy cUUPWVA UE TNV TTAP. 3 1 yLa TNV TPOTTO-
moinon cVPYWva Ue To Apbpo 7 amnaiteital amdgacn
amo TTEPIOOOTEPEC TNG Miag PUBUIOTIKEG ApXEC OUMPWVA
ME TNV TTap. 3, ol appodieg pubuioTikég apyég StafBou-
Aevovtal kal ouvepyalovtal oTeva Kal cuvtovifovtal

peTa&l Toug, pe oToxo TV emiteuén ocupewviag. Otav
0 Opyaviopog ekdidel yvwpn, ol apHOSIEC PUDUIOTIKEG
apxéc AappBavouv umoyn tnv ev Adyw yvwun. Ot pubpi-
OTIKEC APXEC 1, KaTd mepinmTtwaon, o Opyaviopog, Aappa-
VOUV amOQAOCELG OXETIKA e OpOUG Kal TTPoUTToBETEIG N
peBodoloyiec mou umoBANBNKav cUUPWVA E TIC TTAP. 2
Kal 3, eVTOC €L UNVWV armd TNV TapalaPr Twv 6pwv Kal
npoUnoBéoswv | pebodoloyiwv amod tov Opyaviouod n
N PUBUIOTIKA apxn 1, KATd epimtwon, amd tnv TeEAeu-
Taia eumAeKOEVN pUBUIOTIKA apxn). H mepiodog Eeki-
vd TV emopévn amd tnv umofBoAn TNG MPOTACNC OTOV
Opyaviopd clP@WVA PE TNV TTAp. 2, 1) 0TnV TeAeuTaia
EUMMAEKOUEVN PUOUIOTIKA apXr CUM@WVA PE TNV TTap. 3.

8. Eav dev katéotn duvatdv ol puBUIOTIKEG apxEG va
kataAn€ouv o€ cupPwvia evtog TNE TEPIOSOU TTOL ava-
PEPETAL OTNV TIAP. 7, i} KATOTIV KOIVOU AITHHATOG TOUG,
i Katomv artpatog Tou Opyaviopou cUU@WVA UE TO
Tpito €ddgio Tn¢ map. 3 Tou 4pbpou 5 Tou KAVOVICGHOU
(EE) 2019/942, 0 Opyaviopog ekdidel amo@aon OXETIKA
UE Toug uTTOPBANBEVTEC OPOUC Kal TIPOUTIOBEDEIC 1] UE-
Bodoloyieg evtog £€1 pnvwy, cUUPWVA PE TNV TTap. 3
ToU ApBpou 5 kal To delTepo £6APlo TNE TTap. 10 Tou
apBpou 6 Tou Kavoviopou (EE) 2019/942..[...]»

Emeidny, Suvapel tou dpBpou 118 «EmiKelpnOIOKES CUM-
Pwvieg ouyxpoviopévng TepLoxnG» Tou Kavoviopou, opi-
Covtat ta €€nc:

«1.'Ew¢ 12 prveg amd Tnv évapén 1oxvog tou mapdvtog
KavoviopoU, 6Aot ot AXM kdBe ouyXpOVIOPEVNG TIEPLOXIG
KATAPTICOUV KOIVEC TTPOTACELC YIa:

a) TouG Kavoveg mpoodloplopol peyéBoug yia Tig EAY
olpPWVA PE To apBpo 153 [...]

2.'ONot ot AXM KABe ouYXPOVIOUEVNG TTEPLOXAG UTTO-
BdaMouv Tic peBodoloyieg kal Tig mpolmoBéaelg mou ava-
@épovtal ato ApBpo 6 map. 3 otolxeio §), TPOG £yKplon
ammo OAeG TIC PUOUIOTIKEG ApPXEC TNG EV AOYW CUYXPOVI-
OMEéVNG TTEPLOXNAG. EVTOG evOg prjva amo Tnv £yKplon Twv
€V AOYw pebodoloylwv Kal mpolmoBécewy, Aot ot AXM
KABEe cuYXPOVIOUEVNG TTEPLOXIG CUVATITOLV ETTIXELPNOL-
OKH CUPPWVIO CUYXPOVIOUEVNG TIEPLOXNG, TTOU apXilel
va IoXUEL EVTOG TPIWV (3) unvwv amod Tnv £yKpion Twv
peBoSoNoylwv Kal TwV TTPOUTTOBETEWV.

Emeidn, 1o dpBpo 153 «Kavoveg mpoodloplopou pe-
y€0oucg EAZ» Tou Kavoviopou, opilel oxeTikda ta eEAC:

«1.'ONot ot AXM kdBe GUYXPOVIOUEVNG TIEPIOXNG KA-
Bopifouv Touhdyiotov o€ eTrola Bdon TNV ePedpPIKN
Suvapikétnta og EAY mou amaiteital yla Tn cuyxpovi-
OMEVN TTEPLOYT KaL TNV apXIKN uTToxXpéwon EAY kaBe AXM
oLP@WVA PE TNV TTAp. 2.

2.'0Mot ot AXM kdBe cuyxpoviopévng eploxng kabo-
piCouv, O0TNV EMIXELPNOLAKY CUUPWVIO CUYXPOVIOUEVNG
TIEPIOXNG, KAVOVEC TTPOOSI0pIoUoU peyéBoug cupgwva
ME Ta akoAouBa Kpithpla:

a) n epedpikiy SuvapikdéTNTa o€ EAY mou amaiteital
Y10 TN GUYXPOVICUEVN TIEPLOXK KAAUTITEL TOUAAXIOTOV TO
OUPPAvV ava@opdg Kal, Yl TIG CUYXPOVIOUEVEG TIEPLOKEG
CE kat Zxavdivafiag, Ta amoteAéopata tng mOavoTIKNG
peBodou mpoadloplopou peyéboug tng EAY mou epap-
poLeTal CUMPWVA LE TO OTOIXEIO Y)-
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() To péyebocg Tou cupPdvtog avagopdg kabopiletal
oUPPWVA WE TIC AKOANOUBEC CUVONKEC:

i) yla tn ovyxpoviopévn meploxny CE, to cupPav ava-
@opdc gival 3000 MW otn Betikn katevBuvon kat 3000
MW otnv apvnTikr Katevbuvon:

i) [...]

Y) Yla TIG ouyXpoVviouéveg meploxég CE kat Xkavdiva-
Biag, 6ot ot AXM TNG OUYXPOVIOUEVNG TTEPIOXIG EXOUV
1o Sikaiwpa va kabopilouv mBavotikr péBodo yla Tov
mPoodloploud tou peyéboug Tng EAY, Aaupdvovtag
uNTOYN TIG TACELG TOU POPTIOU, TNG MAPAYWYNG KAl TNG
adpdvelag, cupmepdapBavopévng Tne cuvBeTIKAC adpd-
Velag, Kabwg katl ta Stiabéoipa péoa yia Tnv avamtuén
eNax1oTnNG adpdvelag o€ TPAYUATIKO XpOVO cUPPWVA
pe TN peBodoloyia mou avagépetal oto apbpo 39, e
okomé va pelwdei n mbavotnta avendpkelag EAY o€ to
TOAU Hia popd avd 20 £Tn- Kal

8) Ta pepidia Tng amartoUeVNC yia KABe AXM epedpl-
KN¢ Suvauikotntag og EAY w¢ apyikn umoxpéwon EAX
BaciCovtal oto dBpotopa TG Kabapng mapaywyng Kat
KAtavaAwong tng mepLoxng EAEyxou Tou SlalpoUEVO
814 Tou abpoiopatog TnE kKabaprg mMapaywyng Kat Ka-
TAVAAWONG TNG CUYXPOVIOUEVNG TIEPLOXNG O€ TTEPiodo
evOC £TOUC.

Emeidn, oto apbpo 156 «Mapoxr EAZ», Tou Kavoviopou
opiCovtal Ta e€AC:

«[...]

4. Mapoxog EAY mpémel va eyyudtal Tn ouveyr| S1abe-
olpéTNTa EAZ, e€aipoupévng e€avaykaopévng S1akommg
povadag mapoxnc EAY katd tn Sidpkela tng meptodou
KaTA TV omoia gival uoxpewpévog va mapexel EAZ. [...]

7. Mia povdada mapoxng EAX i opdda mapoxnic EAZ pe
TOMIEVTHPA eVEPYELAG TTOU OeV TTeplopilel TNV IKavoTNTA
™G vamapéxel EAY evepyomolei tnv EAY tng yia 6co did-
OTNHA TTAPAUEVEL 1) ATTOKAION OUXVOTNTAG. [...]

9. Na g ouyxpoviopéveg meploxég CE kat ZkavSivafi-
ag, kKaBe mépoxog EAZ e€aogalilel tn ouvexr Slabeot-
poTNTa EAY amo Tig otkeieg povdadeg ry opddeg mapoxng
EAY pE TAOUIEUTAPEG TTEPIOPIOPEVNG EVEPYELOG KATA TNV
KOVOVIKA KATAoTaoT. [1a TIG OUYXPOVICUEVEG TIEPIOXES
CE kai Zkavdivafiag, 6cov agopd TNV evepyoroinon
NG KOTAOTACNC CUVAYEPMOU 1 KATA TN SIdpKEla Katd-
otaong ouvayepuou, kdBe mapoxog EAY e€acpalilel 6Tl
ol povadeg mapoxng EAY ry ot opddeg mapoxng EAY pe
TOMIEVTHPEC TTEPIOPICHEVNG EVEPYELAC €ival o€ Béon va
EVEPYOTTOIOOLV TIANPWG TIG EAY cuvexw  yia Xpovikd Ot-
aotnua mou kabopiletal cupPWva e TIcTap. 10 kai 11.

Emeiér, otnv map. 3 Tou dpBpou 5 «Kabrikovta Tou
ACER OXETIKA [IE TNV EKTTOVNON KAl EQAPUOYH KWSIKWV
SIKTUOU Kal KATELBLVTNPIWV YPAUMWY» TOL Kavoviopol
(EE) 2019/942 (oxeT. 6), opiCetal oL

«3.'0Tav pia amo Tig akOAoUOEC VOUIKES TTPA&ELS TTpO-
BAémel TNV eKMTAGVNON TTPOTACEWV Y1a OPOUC KAl TTIPOUTTO-
Béoelg | neBodoloyieg yla TNV epapuoyr Twv eV Adyw
KWOIKWV SIKTUOU Kal KATEVOUVTAPIWY YPAUMWY, TTEPI
TWV OTToiWV aTmalITE(Tal KAVOVIOTIKN €YKpPLlon amd TIG ap-
HOSBIEC PUDUIOTIKEG APXEC TNG EKAOTOTE TIEPIPEPELAG,
ol €V AOYyw pUBUIOTIKEG apxEC Aapavouv amogaon Ue

OUOQPWVIa OXETIKA PE TOUG KOIVOUG OPOUG KAl TIPOUTTO-
Béoeic 1 nebodoloyieg mou Ba eykptBolv amd KAbe pia
Ao TIG €V AOYW PUOUIOTIKEG APXEC:

a) NopoBetiki mpdén tng Evwong ekd1d6uevn oto
mAaiolo Tng ouvnBoug vouoBeTikrg Sladikaaiag,

[3) ot kwSIKeC SIKTUOU Kal Ol KATEVOUVTIPLEC YPAUUES
mou éxouv ekdoBei mptv amd v 4n louAiou 2019 kal
METAYEVEOTEPEC AVADEWPNTEIC AUTWV TWV KWOIKWV SI-
KTUOU Kal TWV KATeLBuvTnpiwv ypauuwy, f

Y) Ol KWSIKEG SIKTUOU Kal Ol KATEVBUVTAPIES YPOUMES
MoV €KOISOVTAl WG EKTEAEOTIKEG TTPAEEIC CUPWVA UE TO
apBpo 5 tou Kavoviopou (EE) apiB. 182/2011.»

Emeidn, katd v map. 13 Tou apBpou 6 Tou Kepahai-
ou ' Tou v. 4425/2016 (oxet.2), mpoPAémeTal OTL:

«1. Mépav tTwv appodlotTwy Tou mPofAémovTal
oTtnV Keipevn vopoBeoia kat 16iwg oTig Slatagelg Tou
v. 4001/2011, n PAE: ... B) Aokei TI¢ appodiotnTeg TV
PLBUIOTIKWV apxwv Tou TTpoRAémovTtal oTov Kavoviouo
(EK) 714/2009....».

Emeidn, n vplotduevn pebodoloyia oxeTikda pe tn Si-
aotaclohdynon tng EAY otn ouyxpoviopévn meploxn
™G Hrelpwtikic Eupwmnng (oxeT. 7) mephapfavel pia
VTETEPUIVIOTIKH TIPOOEYYION YIA TOV TTIPOCSIOPIOHO TNG
avaykaiag EAY og eminedo ocuyxpoviouévng mepLoxnc,
n ormoia oouTtat pe 3.000 MW mpo¢ tn¢ B€TIKN KAl TNV
apvNTIKA KateuBuvon cUHPwva U Ta oplldueva oTo
apBpo 153 map. 2 onpeio B otoixeio (ii) Tou Kavoviopo.

Emeidn, To 6épa Tng SlaotacioAdynong tng EAX ouv-
Séetal Aueca Pe Tov KaBoplopo tou eAdaxlotou S1aoTh-
patog mapoxng EAY og katdotaon cuvayeppou amod
povadeq 1y opddeg mapoxng EAY pe TaPIEUTHPEG TIEPLO-
PIOUEVNC EVEPYELAC CUMPWVA HE TO ApBpo 156(10) Tou
Kavoviouou, yia tnv €yKplon Tou o1moiou ol PUBUIOTIKEC
ApxEg TG HelpwTikng Eupwmng evékpivav opdpwva
(oxeT. 8) TI¢ avaykaieg mpoumobéoelg mou Ba mpémel va
EKTIANPWOOLV ol AZM €w¢ TNV UTTOBOANA TNC TEAIKNE TOUC
npoTaoNG.

Eme1dn, petall Twv avwtépw mpolmobéoewv ouure-
paupaveral n avantuén pebodoloyiag yia tov mpoodi-
0pIouO TOU peyéBoug EAY e Bdaon tn mBavoTikr puébo-
60 cupYwva pe Tic TpoPAéelc Tou dpBpou 153 map. 2
onueio y Tou Kavoviopou.

ZUVaQWE, Y TNV EKTTANPWON TNG WG AVW UTTOXPEW-
ong ot AXM TnG CUYXPOVIOUEVNG TTEPLOXNG HITEIPWTIKNAG
Evpwrning avémtuéav anod kovou pdTaon OXETIKA e
™ MeBoboloyia yia Tov mpoodloptopnd tou peyéboug
EAY pe Bdon tn mBavotikn uébodo, n omoia 1é0nkKke o€
dnuoota SiaovAevon' and to Eupwrnaikd AlkTuou Al-
OXEIPIOTWV ZUOTNUATWY METAPOPAC NAEKTPIKNAG EVEP-
yetag (ENTSO-e) amo TG 15.05.2023 €wg 11¢ 15.06.2023.

Emeidn, n AAMHE A.E. e to umié oxeTiko 11 éyypago
unéBale mpoc éykpton otn PAAEY Tnv avwtépw MeBodo-
Moyia, n omoia TéBnke o€ Snudaoia diaoulevon? amo tnv
Apxn oTi¢ 16 lavouapiou 2024 pe KATAANKTIKK NUEPO-
pnvia tnv 30 lavouapiou 2024, émmou dev umoBARBnKav
OXOAIO ATTO KATIOIOV CUMETEXOVTA.

! https://consultations.entsoe.eu/system-operations/
methodology-for-performing-the-probabilistic-dimen/
2 https://www.raaey.gr/energeia/diavoulefseis/76064/
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Eneidn, n umofBAnbeioca mpdtaon eAfjedn and tnv te-
Aevtaia PuBpioTiki Apxr TNG GUYXPOVIOUEVNG TIEPLOXIG
¢ HnelpwTikig Eupwring otig 17 lavouapiov 2024 cuve-
WG émpeme va AngBei amogaon €w¢ Tig 17 louAiou 2024
oluPEWVA Pe TNV Tap. 7 tou dpbpou 6 Tou Kavoviopou.

Emeidny, otnv ev Adyw MeBodoloyia onpavtikn ma-
PAMETPO ATTOTEAOUV Ol ATTOKAICEL CUXVOTNTAG HOKPAG
Siapkelag (Long Lasting Frequency Deviations - LLFD), ta
aiTia o TIC TTPOKAAOUV Kal Ta HETPA TTOU AdBAvouy ol
AXM y1a Tov PETPLACHO TOUG, N UTTOBOAN OXETIKNG UENE-
™NC amo Toug AXM amoteAoVoE pia amo TiC TpoUmoBEoelg
mou Ba mpémnel va ekmANpWoouv ot AXM cUp@wva HE TV
UTTO OXETIKO 9 Kowvr amdpaon Twv PuBIoTIKWY ApXwv.
O1AXM kowvoroinoav oTig PUBUIOTIKEC APXEC TNV AVWTE-
Pw HEAETN TOV Mdio Tou 2024, emopévwg OV eMapKoUoE
0 xpdévog yla tnv e€€Taon TNG evidg TG MPoBeopiag mou
npoPAénetal otov Kavoviouo.

Emopévwg, ot Pubuiotikég Apxég uméPBaiav aitnua
otov ACER yia tn xopniynon €€aunvng mapdtaong wg
mpo¢ TN AqYNn andégaong emi Tng umoAnBeicag mpodTa-
ong olPPWva Pe 6ca TPoBAémovTal otnv map. 10 Tou
apBpou 6 Tou Kavoviopou (EE) 2019/942 (oxeT. 6). Qg
€K TOUTOU HE TNV UTTO OXETIKO 13 amd@aot| Tou o ACER
EVEKPIVE TO ATNHA TwV PUBIOTIKWVY ApXWwV yla Tn Xopn-
ynon €€aunvng mapdataong, opifovtag wg KATAANKTIKN
nUeEPoNnvia yia tn AnYn t¢ KOvAnG amod@aong tng 17n
lavouapiou 2025.

Eme1dn, otnv unofAnBeica mpdtaon yia Tov mpoaodi-
OpIOUO ToL peyéBouc EAY péow mBavoTIkng pebodou
akolouBeital pia emavainmtikn Stadikaoia, n omoia
apxtkormoleital opifovtag TNV TIpn TG EAY ion pe 1o
ouufav avagopdc (3000MW). H emdpkela TnG mapamd-
vw £@eSPIKNG SuvapkdTNTAG EAEyXETAL péow TOavo-
TIKOU JovTéNOU, 0To omoio AapBdavovtat umoyn diago-
PETIKA OEVAPLA AVICOPPOTIIWV LOXVOG TTou cuvdéovTal
pe Slatapaxég ouxvoTnTag MoIKIAWY aITiwv KaBwg Kalt
Slakomég Aeltoupyiag KPioIUwy OToIXEiwY Tou SIKTUOU,
£POOOV Ol TTAPAUETPOL CUXVOTNTAG TTOU opifovTal oTn
peBodoloyia (AOKAIoN cuxvoTNTaG OTABEPNC KATA-
otaong, vadip kat {eviB ocuxvoTnTaC, amdAUTn TIUK TOU
RoCoF). X& autd To mAaicto kat epooov Katd Ti¢ dtata-
paxéc Sev yivetal umépBaon Twv Katw@Aiwv cuxvoTn-
Tag mou opifovtal amod Toug AXM, pE anmwTeEPO 0TOXO
va HelwBei n mBavoTtnta avendpkelag EAY og 1o oAU
pia @opd ava 20 étn clppwva pe to apbpo 153(2)(y)
Tou Kavoviopou, n apxtkn Tiun tng EAY emapkei kat n
Siadikaoia otapatd. e avtiBetn mepimtwon, n TN pe-
yéBoucg tng EAX auéavetal katd 1T00MW kat n dtadikacia
emavalapBaverat.

Emeidn, otnv unof3AnBeica mpotaon dev mepAapBa-
VOVTQAV Ol ATTAUTOUEVEC LOBNUATIKEC AEMTOUEPELEC TOU
£QAPHOlOPEVOL TIIBAVOTIKOU HOVTENOU, EMOUEVWCG KO-
otatat Suoxepng N MapakoAoLONGoN TG EQAPUOYAE TNG
MeBodohoyiac. Mepaitépw, onuavtika dedopéva ava-
(POPIKA PE TIG ATTOKAICELG OUXVOTNTAG HAKPAG SIAPKELAG
TTOU XPNOILOTIOIOUVTAL OTO TIIBAVOTIKO HOVTEAO amaltou-
oav Sleukpivioelg amod Toug AZM. TéNog, n Tpocopoiwon
¢ eEAVTANONG TV EPESPEIDV TWV HOVASWV 1 opddwv

mapoxnG EAY pe TapeuTAPEG TEPLIOPIOUEVNG EVEPYELQG
(Limited Energy Reservoir - LER) §gv itav cU@wvn HE Ta
opllopeva otnv map. 9 tou dpBpou 156 Tou Kavoviouo.

JUVETTWG, ol PubuioTikéc ApXEG TNG OUYXPOVIOUE-
VNG TEPLOXNG TNG HelpwTtikng Eupwmng amogdoioav
Suvapel Tng map. 1 Tou dpbpou 6 Tou Kavoviouou va
avaBewprioouv ot idie¢ Tnv urmoAnBeica amd Touc AXM
TPOTACN TIPLV TNV £YKPLOA TNG.

Emeidn, ot Pubuiotikég Apxég kpivouv okomun tnv
mpooBrikn Texvikou Mapaptripatog oto omoio Oa me-
pAapPBdvovtal OAEC Ol AMAITOUUEVES LOONUATIKEG A&-
ntouépeleg TG MeBodoloyiac. Mepartépw {ARTnoav
amd Toug AXZM va cuumepihdouv otn MeBodoloyia
OIEUKPIVIOTIKA OTOLXEIQ aVAPOPIKA UE TIG ATTOKAIOELG
ouXVOTNTAG HOKPAG SIAPKELAG TTOU XPNOIUOTIOIoUVTAl
oTo MOAVOTIKO HoVTéNO. TENOG TpOoXWPENOAV GE VOUO-
TEXVIKEC TPOTIOTIOINOELG KAl AEKTIKEG TTAPEUBATELS OTO
Keiuevo TN MeBoboloyiag, TPOoKEIUEVOU va OUVASEL e
TIG ATTAITAOELG TOU Kavoviopou.

Emeidn, otig 15 lavouapiou 2025, dAeg ol PUBUIOTIKEC
APXEG TNG OUYXPOVIOMEVNG TTEPLOXNG TNG HITEIPWTIKAG
Eupwmng oupgwvnoav opdewva va eykpivouv tnv Me-
Bodoloyia yia Tov mpoodlopioud Tou peyéBoucg EAY pe
Bdon v mbavotikn uéBodo, dwe TpomomolnOnke amd
QAUTEC (OXeT. 13).

AuTn n cupewvia amo Tic PubuioTikég Apxéc Tng Hel-
PWTIKAC Eupwring mapéxel amodeIKTIKA OTolxEid OTL N
amoé@aocn yla tnv mpoavagepbeioa mpotaon dev xpeld-
Cetat va ekdoB¢i amod tov ACER cUpgwva pe Tny mmap. 8
Tou dpBpou 6 Tou Kavoviopou. Mepaitépw Kat GUPPWVaA
Ue Ta optlopeva oTo eV Aoyw apBpo Tou Kavoviopou
nipoopiletal va amoteAéoel Tn Bdon otnv omoia ot Pub-
HoTikéC ApXEC TNG TG HelpwTikn Eupwring 6a AdBouv
OTHN OUVEXELD VOIKA OECHEVTIKEC EOVIKEC ATTOPATELS Yia
Vv éykpton ¢ MeBodoloyiag yia Tov mpoodlopiopud
Tou peyéBoug EAY pe Bdaon mbavotikn pébodo.

Eme1dn, katd 1o dpbpo 22 tou v. 4001/2011 «H PAE,
07O TAQIO10 TWV ApHOSIOTATWY TNG, TAPAKOAOUBOE( Kal
ETOTITEVEL TN AEITOUPYIA TN AYOPAC EVEPYELAC. .. CUUTTE-
phappavopévng Tng £kSooNG KAVOVIOTIKWY KAl ATOL-
KWV PA&ewv, 18I yla tny ...avamtuén tn¢ ECWTEPIKAG
ayopdg evépyelag tnG Eupwmaikng Evwong...» kal katd
To ApBpo 32 Tou idlou vopou «1. O TPAEEIC Kal amoPa-
oelg ¢ PAE, ... dnuooiomololvtal he avaptnon otnv
emionun 10tooeAida NG Ot KAVOVIOTIKOU XapaKTripa
amo@doelc ¢ PAE Snuootevovtal emmiéov otnv Egn-
pepida tng KuPepvioewc. . ..».

lNa Toug mapamavw Adyouc, amopacilet:

2T0 TAQiC10 TWV appodloTATWY TNE Katd ta dpbpa 6
(map. 1 kat 3) Tou Kavoviopou (EE) 2017/1485, 6 Tou
v. 4425/2016 (A’ 185) kat 22 kat 32 tou v. 4001/2011
(A" 179) kat CUUPWVA UE TNV OPOPWVN CUPWVIA TWV
PuBuioTikwv Apxwv tn¢ Hmelpwtikng Evpwnng:

1.Tnv éykplon Twv mapadoxwv Kat tng pebodoloyiag
yta tnv mbavotikn dlactaciohdéynon tng EAZ otn ouy-
XpoviouEvn meploxn tnG Hmelpwtikig Evpwnng ovp-
Pwva e TNV map. 2 Tou dpbpou 153 tou Kavoviopou
(EE) 2017/1485 tng Emtpornng tng 2a¢ Auyouotou 2017
OXETIKA UE TOV KABOPIOUO KATEVOUVTAPIWY YPOUUWY
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yla TN AEIToupyia Tou CUCTAHATOC HETAPOPAC NAEKTPL-
KAG EVEPYELAG, TO KEIUEVO TNG OTToiaG TTPOCAPTATAL OTNV
mapoloa amopacn we «Mapdptnua» Kal amoTeAel ava-
TOOTIOOTO TUAMA AUTAC.

2. Tnv kowomoinon tng mapolcag amndé@acng otTnv
etaipeia pe v emwvupia kKANEZAPTHTOX AIAXEIPIZTHX

META®OPAX HAEKTPIKHZ ENEPTEIAX AE», kat pe Siakpt-
TIKO TitTAo «<KAAMHE A.E.» y1a TIG OXETIKEG TNG EVEPYELEC
oVuPwWva Pe Tov Kavoviopo.

3. Tnv avdptnon Tn¢ mapoloag amoeacng oTnV Emi-
onun 1otocehida tng PAAEY kail Tn Snuoacisuon tTng otnv
Epnuepida tnc KuPepvnoswc.
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HAPAPTHMA

Assumptions and methodology for a probabilistic FCR dimensioning
in the Continental Europe synchronous area in accordance with
Article 153(2) of the Commission Regulation (EU) 2017/148S of 2
August 2017 establishing a guideline on electricity transmission

system operation

Date: 14 January 2025
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Whereas

(1) Article 153(2) of the Commission Regulation (EU) 2017/1485 of 2 August 2017
establishing a guideline on electricity transmission system operation (hereafter referred
to as “System Operation Guideline” or “SO GL”) contains criteria that the
Transmission System Operators (hereafter referred to as “TSOs”) of each synchronous
area shall follow when specifying the dimensioning rules for Frequency Containment
Reserve (hereafter referred to as “FCR”).

(2) According to Article 6(3)(d)(ii) of the SO GL, the dimensioning rules for FCR are
subject to approval by all regulatory authorities of the concerned region. Once approved
these rules are included in the synchronous area operational agreement. For the
Continental Europe synchronous area this agreement is part of the wider Synchronous
Area Framework Agreement (hereinafter referred to as “SAFA”) stipulated by the
TSOs.

(3) The TSOs of the Continental Europe synchronous area have historically adopted a
deterministic criterion for the dimensioning of FCR. Such criterion considers that the
FCR shall be able to contain a frequency deviation due to the worst expected outages
combination in the system, reflected by the ‘reference incident’ being equal to 3000
MW in both positive and negative direction, pursuant to Article 153(2)(b) of the System
Operation Guideline.

(4) For the Continental Europe synchronous area, Article 153(2)(c) of the SO GL states
that the TSOs of the Continental Europe synchronous area have the right to define a
probabilistic dimensioning approach for FCR, taking into account the pattern of load,
generation and inertia, including synthetic inertia as well as the available means to
deploy minimum inertia in real-time in accordance with the methodology referred to in
Article 39 of the SO GL, with the aim of reducing the probability of insufficient FCR
to below or equal to once in 20 years.

(5) The probabilistic FCR dimensioning generally contributes to the achievement of the
objectives of Article 4(1) of the SO GL. Specifically, the probabilistic FCR
dimensioning provides the TSOs of the Continental Europe synchronous area with a
methodology to evaluate the needs of FCR considering all the relevant contributing
factors. Such methodology contributes to the determination of common operational
security requirements and principles as set in Article 4(1)(a) of the SO GL. It
furthermore contributes to ensuring the conditions for maintaining operational security
throughout the Union as set in Article 4(1)(d) of the SO GL. Finally it contributes to
ensuring the conditions for maintaining a frequency quality level of all synchronous
areas throughout the Union as set in Article 4(1)(e) of the SO GL. The probabilistic
FCR dimensioning does not impact on the other objectives listed in Article 4(1) of the
SO GL.
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(6) The probabilistic methodology for FCR dimensioning contributes to pursuing the

1.

general objectives of the SO GL of safeguarding operational security by defining the
proper FCR dimensioning needs.

Article 1: Subject matter and scope

The assumptions and methodology for the probabilistic FCR dimensioning represent
the dimensioning rules for FCR for Continental Europe synchronous area in accordance
with Article 153(2) of the SO GL.

Article 2: Definitions and interpretation

For the purposes of the probabilistic FCR dimensioning, terms used in this document
shall have the meaning of the definitions included in Article 3 of the SO GL.

Further, in the probabilistic FCR dimensioning, unless the context requires otherwise,

the following definitions shall apply:

a) ‘Critical Condition’ is a serie of minutes meeting one or more of the citeria for not
acceptable minute and spaced each other not more than a parametrical number of
minute.

b) ‘Deterministic frequency deviation’ or ‘DFD’ means regular deviations of the grid
frequency that occur around the hourly or sub-hourly intervals.

c) ‘Equivalent reservoir energy capacity’ means the energy requirement for LER
associated to the Time Period and shall amount to twice the energy provided by the
full activation of LER for the Time Period.

d) ‘FAT’ means ‘automatic FRR Full Activation Time’ as defined in Article 3 (101)
of SO GL.

e) ‘frequency nadir’ is the minimum instantaneous frequency reached during an
underfrequency transient.

f) ‘frequency zenith’ is the maximum instantaneous frequency reached during an over
frequency transient.

g) ‘Initial RoCoF’, is the RoCoF calculated at the time in which a disturbance happens.

h) ‘LER’ means ‘FCR providing units or groups with limited energy reservoirs’: FCR
providing units or FCR providing groups are deemed as with limited energy
reservoirs in case a full continuous activation for a period of 2 hours in either
positive or negative direction might, without consideration of the effect of an active
energy reservoir management, lead to a limitation of its capability to provide the
full FCR activation.

1) ‘LER Share’ means the amount of LER in MW.

j) ‘Long lasting frequency deviation’ or ‘LLFD’ means an ‘event with an average
steady state frequency deviation larger than the long-lasting frequency threshold
over a period longer than the time to restore frequency.



46052 E®HMEPIAA THE KYBEPNHIEQE Tevxoc B’ 3421/03.07.2025

k) ‘Long-lasting frequency threshold’ means a parameter used to identify Long lasting
frequency deviation.

1) ‘Market induced imbalances’ means the ‘generation-load imbalance caused by the
change in generation set points according to the results of the market scheduling’.

m) ‘Maximum Transient Frequency Deviation’ is the difference in absolute value
between the frequency at the time in which the disturbance happens and the
frequency nadir for under-frequency or the frequency zenith for over-frequency
phenomena. It represents the maximum frequency excursion before frequency starts
to recover.

n) ‘Maximum Initial RoCoF’ is maximum RoCoF acceptable during a transient.

0) ‘RoCoF’, means Rate of Change of Frequency, is the derivative of the frequency.

p) ‘System droop’ means ‘the ratio between frequency deviation and steady state
power response provided by FCP’.

q) ‘Time Period’, means ‘the time for which each FCR provider shall ensure that its
FCR providing units or groups with limited energy reservoirs are able to fully
activate FCR continuously, as of triggering the alert state and during the alert state’
as determined according to Article 156(9) of the System Operation Guideline.

3. In this document, unless the context requires otherwise:

a) the singular indicates the plural and vice versa;

b) references to an “Article” are, unless otherwise stated, references to an Article of
this document;

c) the table of contents and headings are inserted for convenience only and do not
affect the interpretation of the probabilistic FCR dimensioning; and

d) any reference to legislation, regulation, directive, order, instrument, code or any
other enactment shall include any modification, extension or re-enactment of it then
in force.

Article 3: Outcome of the probabilistic FCR dimensioning

1. The outcomes of the probabilistic FCR dimensioning is a symmetrical value in MW for
FCR for the entire Continental Europe synchronous area in accordance with Article 153
of the System Operation Guideline, computed according to the process described in
Article 4.

Article 4: FCR dimensioning criteria and process

1. The symmetrical value for FCR for the entire Continental Europe synchronous area
represents the minimum amount of FCR needed in accordance with Article 153 of the
SO GL, taking into account the pattern of load, generation and inertia, including
synthetic inertia as well as the available means to deploy minimum inertia in real-time
in accordance with the methodology referred to in Article 39 of the SO GL, with the
aim of reducing the probability of insufficient FCR to below or equal to once in 20
years.
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2. The symmetrical value for FCR for the entire Continental Europe synchronous area is
computed by the mean of an iterative procedure as follows:

a) the process starts by setting a FCR value equal to the reference incident;

b) the FCR value is tested by the mean of the Probabilistic Simulation Model referred
to in Article 5;

c) ifthe FCR is deemed sufficient according to the criteria in Article 7, the procedure
stops, otherwise the FCR value is increased by 100 MW and a new iteration is
run;

d) the process continues until a sufficient FCR value is detected.

Article 5: Probabilistic Simulation Model

1. The Probabilistic Simulation Model simulates the behaviour of the whole Continental
Europe synchronous area in terms of frequency trends, testing the efficiency of the
value of FCR in ensuring a proper frequency quality according to the frequency
acceptance criteria in Article 6.

2. The Probabilistic Simulation Model shall implement a function to calculate the
dynamic frequency response consequent to a disturbance. Such function shall consider
the variation in power imbalance between two following calculation steps and
calculate the key parameters of the frequency transient: (frequency nadir, frequency
zenith and RoCoF), along with the steady state frequency deviation considering the
system droop. The models parameters are tuned to provide the best equivalent
behaviour of the power system.

3. The Probabilistic Simulation Model uses a Probabilistic Simulation Process in order to
simulate several years of operation conditions of the synchronous area by means of
random draws of power imbalances associated to DFDs, LLFDs, and outages of
relevant grid elements. For each simulated year a power imbalance trend is determined
and the corresponding frequency deviation and relevant parameters are computed
according to the function described in paragraph 2.

The operation period to be simulated shall be estimated to generate statistically
significant results and to provide the best compromise among the desired level of
accuracy and computational time efforts; in any case at least 200 years shall be
simulated.

The time discretization adopted by the Probabilistic Simulation Process shall be 1
minute. Each variable shall thus be calculated on a 1-minute basis.

4. Input power imbalances deriving from DFDs and LLFDs are computed by the mean of
an algebraic relation simulating the steady state behaviour of the system.

5. Power imbalances associated to outages of relevant grid elements are determined
simulating the FRP with a single FRP controller without FRR limitations. The single
FRP controller shall use a FAT calculated as an average of the FAT of all the LFC areas
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belonging to the synchronous area weighted by the FRR K-factors, until the FAT will
be harmonized.

6. The annual review of FRR K-factors can be neglected as long as the review does not
affect significantly the average FAT as defined in paragraph 5.

7. The Probabilistic Simulation Process can neglect the entire Cross-Border Load-
Frequency Control Process.

8. The Probabilistic Simulation Process shall be able to simulate the depletion of LER and
its effects on the frequency deviation, taking into account the LER Share and the Time
Period. If an alert state is detected, as of triggering the alert state and during the alert
state, the depletion of the LER is simulated considering that the energy content in the
reservoir as of triggering the alert state allow the LER to fully activate FCR
continuously for a period equal to the Time Period.

9. More details about the Probabilistic Simulation Model are reported in the Annex.

Article 6: Sources of power imbalances

1. As detailed in the Annex and mentioned in Article 5(3), the Probabilistic Simulation
Model shall take into account:
a) Outages of relevant grid elements,
b) Deterministic frequency deviations (DFDs),
c) Long lasting frequency deviations (LLFDs).

2. For DFDs and LLFDs, the TSOs shall consider the market induced imbalances and
analyse frequency historical trends of the synchronous area over a number of years, as
defined by the Continental Europe TSOs according to Article 9.

3. For outages of relevant grid elements the TSOs shall define a list of all the grid elements
whose outages lead to relevant power imbalances and indeed to relevant FCR
activation.

Article 7: Frequency acceptance criteria

1. Ateach iteration, all Critical Conditions occurring in each simulated year are identified
by checking whether a series of minutes, spaced each other not more than a parametrical
number of minutes meets one or more of the following criteria:

a) The Steady State Frequency Deviation exceeds the steady state maximum
frequency deviation.

b) The frequency nadir or frequency zenith during a frequency transient exceeds the
admissible thresholds, as defined by the Continental Europe TSOs according to
Article 9.
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¢) The absolute value of RoCoF exceeds the Maximum Initial RoCoF, as defined by
the Continental Europe TSOs according to Article 9.

2. The FCR considered is deemed sufficient when the number of identified Critical
Conditions is less than or equal to 1/20 of the number of simulated years. Such
condition shall be fulfilled by the final dimensioned FCR

Article 8: Simulation scenarios

1. The symmetrical value for FCR for the entire Continental Europe synchronous area is
determined every two years considering the best estimations of the input data regarding
the evolution of sources of frequency disturbances (taking into account the frequency
management procedures implemented in the meantime by the Continental Europe
TSOs), the expected LER shares, their respective Time Period and any other factor
impacting the calculation and dimensioning of FCR.

2. In case there are significant changes in the input datasets, the TSOs may, on their own
initiative, redetermine The symmetrical value for FCR for the entire Continental
Europe synchronous area even before the two years period foreseen in paragraph 1.

3. The national regulatory authorities of the Continental Europe synchronous area have
the right to send the TSOs a coordinated request for the redetermination of the
symmetrical value for FCR for the entire Continental Europe synchronous area.

Article 9: Reporting

1. Before each run of the FCR dimensioning process pursuant to Article 4, the TSOs shall
provide the national regulatory authorities of the Continental Europe synchronous area
with the values, and justifications for each value, of all the relevant thresholds adopted
to assess the frequency acceptance criteria of Article 7, and all the parameters described
in the Annex.

2. The TSOs shall send to the national regulatory authorities of the Continental Europe
synchronous area at the end of each run of the FCR dimensioning process pursuant to
Article 4 a report listing:

1. the mitigation measures considered in the LLFDs dataset and how they were
taken into account

ii. the main parameters adopted to assess the frequency acceptance criteria and the
reasons behind their choice;

iii. the symmetrical value of FCR.;

1v. the reasonings behind the choice to redetermine the full FCR and the base FCR
in case such redetermination occurs on initiative of the TSOs according to
Article 8(2);
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Article 10: Publication and implementation of the probabilistic FCR dimensioning

1. Each Continental Europe TSO shall publish the probabilistic FCR dimensioning
without undue delay after all the national regulatory authorities of the Continental

Europe synchronous area have approved the document, in accordance with Article 8 of
the SO GL.

2. The Continental Europe TSOs shall have implemented the probabilistic FCR
dimensioning within 12 months after the national regulatory authorities of the
Continental Europe synchronous area have approved the document.

3. Within 1 month from the approval of the FCR dimensioning by the national regulatory
authorities of the Continental Europe synchronous area, the Continental Europe TSOs
shall organize a series of meeting with the above mentioned regulatory authorities in
order to keep discussing how the FCR obligation may be identified in order to allocate
more responsibilities to the LFC blocks causing the most significant LLFDs.

Article 11: Language

1. The reference language for this methodology shall be English. For the avoidance of
doubt, where TSOs need to translate this methodology into their national language(s),
in the event of inconsistencies between the English version published by TSOs in
accordance with Article 8(1) of the SO GL and any version in another language, the
relevant TSOs shall, in accordance with national legislation, provide the relevant
national regulatory authorities with an updated translation of the methodology.
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Technical Annex of the methodology for performing the probabilistic
dimensioning of FCR in CE synchronous area according to Article
153(2) of Commission Regulation (EU) 2017/148S5 of 2 August 2017

establishing a guideline on electricity transmission system operation

Date: 14 January 2025
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1. Acronyms and references

ACE Area Control Error

CE Continental Europe

LER FCR providing units or groups with limited energy reservoir
FCR Frequency Containment Reserve

FCP Frequency Containment Process

FRR Frequency Restoration Reserve

FRP Frequency Restoration Process

FSM Frequency Sensitive Mode

Non-LER FCR providing units or groups without limited energy reservoir
NP RES Non Programmable Renewable Energy Sources

RES Renewable Energy Sources

SO GL System Operation Guideline

SA Synchronous Area

Tmin LER As of triggering the alert state and during the alert state, time for

which each FCR provider shall ensure that its FCR providing units
with limited energy reservoirs are able to fully activate FCR

continuously.
FAT Full Activation Time of FRR
ROCOF Rate of Change of Frequency

[1] COMMISSION REGULATION (EU) 2017/1485 of 2 August 2017 establishing a
guideline on electricity transmission system operation.

[2] ENTSO-E, SPD, “Frequency Stability Evaluation Criteria for the Synchronous
Zone of Continental Europe”, 2016.

[3] ENTSO-E, SPD — Inertia TF, “Inertia and Rate of Change of Frequency (RoCoF)”,
2020.

[4] ENTSO-E, “ENTSO-E HVDC Utilization and Unavailability Statistics 20217,
2022.
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2. Methodology for probabilistic approach for FCR dimensioning
2.1 Overview and description of the methodology

The methodology to perform the FCR probabilistic dimensioning required in the
Continental Europe Synchronous Area is based on a probabilistic model which randomly
combines the most important source of power imbalance in the system and simulate the
resulting frequency deviation.

The model works on a large set of simulated years, in order to reach probabilistic significant
results.

According to Article 153(2)(c) of SO GL, the probabilistic approach to FCR dimensioning
shall be aimed at reducing the probability of insufficient FCR to below or equal to once in
20 years.

Namely, whenever a power imbalance exceeds the available FCR, the FCR 1is considered
insufficient. In terms of frequency deviation, such condition results in a steady state
frequency deviation larger than the Maximum Steady State Frequency Deviation (at which
FCR shall be fully deployed).

Moreover, since the available FCR impacts also the frequency transient following a sudden
change in power imbalance. “insufficient FCR” conditions are also those conditions where
the frequency dynamic performances are severely degraded. , i.e. those conditions when
the frequency exceeds specific thresholds in terms of Af peak or ROCOF.

The purpose of the model is thus to determine the minimum amount of FCR which allows
to ensure that the insufficient FCR conditions (i.e., a Critical Conditions) occur not more
often than once in 20 years.

A Critical Condition is a series of minutes spaced each other not more than a parametrical
number of minutes and meeting one or more of following criteria:

a. The absolute value of Steady State Frequency Deviation (SSAf) as simulated by the
Probabilistic Simulation Model exceeds the steady state maximum frequency
deviation (200 mHz for CE)

b. The absolute value of frequency peak reached during a transient exceeds the
admissible thresholds .

c. The absolute value of ROCOF exceeds the Maximum Initial ROCOF.

Maximum Transient Frequency Deviation and Maximum Initial ROCOF are parameters
defined by TSOs and made publicly available before the execution of the methodology.
The model starts with the current deterministic FCR. The model then iterates increasing
step by step the FCR until the number of Critical Conditions in the simulated frequency
deviation is such that they occur not more often than once in 20 years.

The model takes into account the potential presence of LER (Limited Energy Reservoir
FCR providers) in the calculation of the results.

e The Probabilistic Simulation Model shall take into account:Outages on generation
plants and HVDC connections. Details on how the power imbalance is calculated
are provided in Section2.4.

e Power imbalance associated with Deterministic Frequency Deviations (DFDs).
Details on how the DFDs are calculated are provided in Section 2.2.

e Power imbalance associated with Long-Lasting Frequency Deviations (LLFDs).
Details on how the LLFDs are calculated are provided in Section 2.3.
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DFDs and LLFDs are calculated starting from historical data of frequency deviations while
the power imbalances due to outages are derived from outages statistics.

An overall power imbalance is randomly generated from these three different sources of
disturbance. Such power disturbance is used to calculate simulated frequency deviation
trends which are then analysed to verify whether they fulfill the minimum acceptance
criteria.

The whole model operates with a time granularity of one minute. Hence the power input
power imbalance as well as the simulated frequency deviations are trends with 525600
minutes a year (leap-year presence is neglected).

The overview of the process is shown in the following Figure 1.

Outages
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dimensioning

Figure 1: General overview of the model adopted for the probabilistic approach for FCR dimensioning

Figure 2 provides a more detailed depiction of how the input statistics (frequency, outages)
are exploited.



Tevyog B'3421/03.07.2025 EOHMEPIAA THE KYBEPNHIEQX 46061

i Deterministic Df statistics Long Lasting statistics Outages statistics

Aforn Afyy )
v v AP
The model implements a simplified
) ) d
APy Aby, APoutvirn

SSAf

v /\ /‘\
Fulfilled Fulfilled
e criterion on »Y/N criterion on =Y /N

criterion on =Y /N
SSAf?

Figure 2: Detailed overview of the model adopted for the probabilistic approach for FCR dimensioning

2.2 Functionality for DFDs statistics and DFDs random extractions

DFDs are market-induced frequency deviations which regularly occur around the change
of the market time unit (usually the change of hour).

In the model, the statistic of DFDs are directly calculated from the historical frequency
trends with 1-minute granularity. The model extracts the frequency around the change of
hour: are considered as DFDs all the frequency samples in a minute’s range around the
minute 0 (DFD interval).

For each simulated year, this functionality is aimed at calculating a trend of the frequency
deviation due to DFDs.

This trend is equal to 0 for all the minutes m which do not belong to the DFD interval. The
minutes m belonging to the DFD interval are taken from the input historical frequency
trends.

DFDs are randomly selected for the input of the model, looking at homologous days in past
years. For example the DFDs to be assigned to 1% January of a simulated year are directly
taken from the DFDs which actually occurred in the system during the 1% January of a
randomly selected past year (e.g. 2018). This mechanism allows to keep the daily pattern
of occurrence for DFDs: for example, the DFDs occurring around 6 am are taken from the
same hour in the same day of another year.

The random choice of the year is biased towards most recent years. The probability of the
past year y is indeed calculated with the following formula:

1 _Y~Viast
e Nyears

Py =
Nyears

Where:
Viast is the most recent year for which data are available;
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Nyears is the number of years for which historical trends are available.

The functionality results in a frequency trend composed by randomly extracted DFDs.

2.3 Functionality for LLFDs statistics and LLFDs random extractions

For the purpose of FCR dimensioning, the definition of long-lasting frequency deviations
(LLFDs) is a “condition with an average steady state frequency deviation larger than a
share of the Standard Frequency Range over a period longer than the Time To Restore
Frequency”.

The tool scans the frequency trends acquired as input to detect all such conditions.
The scan operates following these rules:
¢ A moving average (with a width equal to Time to Restore Frequency) scans the data
of a whole year.
e If the moving average frequency deviation exceeds a threshold equal to a share of
the Standard Frequency Range, a LLFD is detected.
e The LLFD length is calculated looking at its average frequency. The LLFD lasts as
long as its average frequency exceeds a share of the Standard Frequency Range.
This average is calculated from the beginning of the LLFD).

A list of all the detected LLFDs is created. Each LLFD is associated with the following
information:

Year of occurrence;

Minutes in which it started;

Duration;

Frequency trend (vector of df characterizing the event)

These statistics are than exploited to generate a random extraction of LLFDs to be used as
input by the model.

The procedure iterates on all the minutes of the year, as follows:

1. It decides whether or not a LLFD starts at minute m.
This choice depends on the probability that a LLFD starts at the generic minute m
of a day (e.g., at 02.15 PM). The latter probability is equal to the ratio between the
number of LLFD starting in the minute m (in the whole frequency dataset) and the
number of days in the frequency dataset (365 * Nyeqrs).
Ifno LLFD occurrence is extracted, the procedure proceeds analysing the following
minute (m+1).
If a LLFD occurrence is extracted, the procedure proceeds at the step 2.

2. The yeary from which to select a LLFD starting at minute m is randomly extracted.

For this the following probability is used:
1 _Y~Viast

pm’y — —e Nm,years

Nm,years
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Where Ny, yeqrs 1s the number of years for which at least one LLFD starting at
minute m has been detected and y;,4; 1s the most recent year for which data are
available;

3. The specific LLFD to be used is then chosen from the set of all LLFDs started at
minute m and occurred in the year y (chosen in the step 2). The random choice of
the specific LLFD to be used is based on an uniform distribution: all LLFDs in the
set have the same probability to be chosen.

4. The selected LLFD is assigned to the trend. If the LLFD lasts for k minutes, the
LLFD frequency trend is assigned to the interval between minute m and minute
m+k-1.

5. The procedure returns to step 1 for minute m-+k.

The functionality results in a frequency trend composed by randomly extracted LLFDs.

2.4 Functionality of outages random extractions and calculation of associated power
imbalances

The outages are provided as input already in a statistical form: each potential event is
associated with its:

e power loss: power change as of the event occurs;
e probability of occurrence: average number of events in a year.

The random extraction of outages uses as input the list of possible events

The extraction operates cycling on all the minutes of the year. For each minute m, all the
possible events are tested to verify whether they occur or not.

For each possible event v, a random value in [0, 1] is generated and it’s compared with the
probability that the event occurs in the minute (p,, ,,,):

FR

Pom = 1 — e 365%24%60

Where FR: Failure Rate is the average number of occurrence in a year for a specific
outage.

If the random generated value is below p,, ,, the outage occurs. It means that the system
must cope with the power imbalance associated with the event.

The total amount of power imbalance in each minute is equal to the sum of the power
imbalances of all the events which are extracted in that minute.

The result of the calculation is a yearly power imbalance trend due to extracted outages.
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FRR effects are applied to such calculated power imbalance yearly trend. The FRR is
modelled as a simplified 1% order dynamic system. The power imbalances are brought to
zero by FRR with a time constant equal to 1/3 of the FRR FAT.

After roughly 3 time constants the transient is ended, this condition simulates the restoring
effects of FRR in balancing the power imbalance due to outages within FRR FAT.

The following Figure 3 shows an example of the FRR effects on the power imbalances due
to outages.
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Figure 3: Example of FRR effects on power imbalance due to outages (15 min FAT is merely illustrative)

The functionality results thus in power imbalance trends due to outages and consequent
FRR activation.

2.5 Functionality of combination of extracted DFDs, LLFDs and outages to generate
global power imbalance trends

The combination of the input due to different sources takes place in terms of power
imbalance: the power imbalance due to outages is combined with the power imbalance
corresponding to DFDs and LLFDs.

In order to convert the frequency deviation trends into equivalent yearly power imbalance
trends, a converting module is used. The module operates the conversion using a MW/Hz
curve (given as input). In other words, the frequency deviations due to DFDs and LLFDs
are converted into power imbalances assuming the conversion factor which was in place at
the moment of their real occurrence. Such converting factor is the MW/Hz dependency
with a FCR equal to the value present in the year the data are referred to (e.g., 3000 MW
for years up to 2024). Such MW/Hz dependency doesn’t change during the iteration since
it is related to historical data trends.
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The global power imbalance is obtained by summing the three power imbalances (due to

LLFDs, DFDs, and outages).

To avoid overlaps between DFDs and LLFDs the priority is given to LLFDs. LLFDs and
DFDs are not summed each other, but - on each minute - the presence of a LLFD overrides

the presence of a DFDs.

2.6 Model to calculate the steady state frequency deviation in every minute.

This functionality progressively simulates system operation (in terms of frequency control)
over the 525600 minutes of a year.

For each minute m it calculates the steady state simulated frequency deviation (SSAf,,)

considering as input:
[ ]

The global power imbalance:
current regulating energy:

AP,
reg.en.,

The regulating energy depends on the FCR amount in the current interation and on the
possible exhaustion of LER present in the FCR provision.

The output of the functionality is the simulated steady state frequency deviation trend

(SSAS).

Such variable is modelled through a MW/Hz curve as shown in the example of Figure 4.
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A change in the regulating energy (reg.en.,,) leads to a different frequency deviation,
starting from the same power imbalance.

The standard regulating energy depends on the procured FCR. For instance, if in the current
iteration a condition with FCR = 3000 MW is considered, the standard regulating energy
(reg. engtandaara) 15 €qual to 15000 MW/Hz (i.e., 3000 MW of FCR with full activation at
0.2 Hz).

Should a LER depletion be detected, the regulating energy (reg. en. ;) decreases and the
modelled curve has to be rescaled.

When LER reservoirs are depleted, their FCR contribution is indeed considered as
instantaneously lost (they cannot provide anymore upward/downward regulation power).
Only the non-LER providers are still available to regulate the system. Given an input power
imbalance, the resulting frequency deviation is thus greater than in the situation with all
the LER available.

This condition is modelled with a reduction of regulating energy (i.e., a rescale of the
MW/Hz curve) equal to the proportion of FCR lost due to the LER depletion. This
proportion is the LER share.

For instance, if the LER share is 50%, once the LER are depleted the regulating energy is
reduced by a factor 2 (the MW/Hz is rescaled by a factor 2). It means that the frequency
deviation associated with a power imbalance is doubled if compared to the standard
condition.

The following Figure 5 shows the reduction in such example.
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Figure 5: Example of rescale of MW/Hz curve by a factor 2

The model update at each minute m the current regulating energy (reg. en.,,). The formula
is:
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reg.eNgandara - (1 — LER share), if LER are depleted
reg.eN.siandara» Lf LER are not depleted

(1

reg.en., = {

To check whether the LER are depleted or not, the energy content of LER reservoir is
calculated in each minute.

The Figure 6 schematically shows the process by which the regulating energy is rescaled
as a consequence of the LER depletion.
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Figure 6: Schematic procedure for rescaling MW/Hz curve as a result of LER depletion

The combined effects of the recharging strategy and of the simulated frequency deviation
can lead the LER to recover from a depletion condition. As this occurs, the regulating
energy returns to its standard condition (e.g., 15000 MW/Hz if FCR = 3000 MW).

The LER are considered without energy limitations while frequency remains inside the
Standard Frequency Range.

If a continuous exceeding of the Standard Frequency Range includes the triggering of an
alert state®, the activated energy and the residual energy in the reservoir is calculated from
the triggering of the alert state.

LER deplete as their reservoir reaches the maximum or minimum energy level. The
capacity of the reservoir depends on the minimum activation time period the LER are
subject to.

2.7 Model to calculate the dynamics of the frequency deviation in each minute.

3 An alert state is triggered if at least one of the following conditions occurs:
e The absolute value of simulated steady state frequency deviation exceeds for 5 consecutive minutes
half of the Maximum Steady State Frequency Deviation.
e The absolute value of simulated steady state frequency deviation exceeds for 15 consecutive minutes
the Standard Frequency Range.
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The characteristics of the frequency during a transient - such as the frequency peak (nadir
or zenith) and the ROCOF — need to be considered for the FCR dimensioning process
(Figure 8).
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Figure 7: Example of frequency transient characteristics and main performance indicators: zenith, nadir and
RoCoF

Given the wide number of transient to be calculated for the dimensioning exercise, it is
unfeasible to perform an actual dynamic simulation in each single minute. There is
therefore the need to adopt an algebraic calculation of zenith/nadir and ROCOF starting
from the aggregated single-busbar model depicted in Figure 8, based on considerations
from [2].

1 L+ 5T, + !
» — > I E— L I —— » Aw
\)1”[ 1 + .\11 ’?— I’\IS + ])[”[

Droep Lguivalent dynamic AP Fqaation of motion
of FCR provision f

Figure 8: Simplified single-busbar dynamic model of the CE power system

Where:

e Equation of motion: represents the response of the power systems in terms of
inertia and self regulation of load;

e Droop: represents the static response of the FCR (see Figure 4);

e Equivalent dynamic of FCR provision: represents the average combined effects
of the dynamic responses provided by all FCR providers.
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The parameters presented in Figure 8 are thus:

1

Py . . . .
Rpy = 7 rea. T [pup/puAf] Droop in pu (En. Reg. is associated with a

certain MW/Hz curve and it’s
expressed in [MW/Hz])

T, [s] Pole time constant of average FCR dynamics

T, [s] Zero time constant of average FCR

dynamics

Dy, = fﬂ[pup /Duar] Self-regulation of load (D is expressed in
[pu/Hz])

M =2-H |s] System equivalent angular momentum

(2*Inertia)
P, [MW] Load at SA level
fn Nominal frequency (50 Hz)

The output of the diagram (Aw) is the frequency deviation in pu.

Considering the actual and complex dynamics of the SA, with this model significant
approximations are introduced, since each provider (and each technology) has its own
peculiarities when it comes to the FCR deployment dynamic. Such variety of responses is
simplified with a single 2" order dynamic model in order to derive the algebraic formulas
for Zenith/Nadir and ROCOF. The ROCOF is evaluated as the initial ROCOF.

Such formulas are derived assuming that a stepwise disturbance is applied on the model
presented in Figure 8.

In this way an algebraic relationship between the disturbance and the system parameters
can be used within the iterative probabilistic model.

The calculation of dynamic performances of frequency deviations are based on the same
1-minute granularity adopted for the steady state calculations. It means that all the variables
(e.g., power imbalance and steady-state frequency deviation) continue to change minute-
by-minute.

Both the transient frequency peak (Zenith/nadir) and the ROCOF are therefore calculated
on a 1-minute basis.
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The input of such calculation is the difference of power imbalance between two following
minutes.

2.8 Assessment of the acceptability criteria on the resulting simulated frequency
deviation

A FCR dimensioning shall be considered acceptable if ensures that the FCR is insufficient
not more often than once every 20 years.

The first step is to assess whether a specific minute is considered an acceptable minute. A
minute is considered an acceptable minute if it fulfills all the following three criteria:

e The absolute value of the simulated steady state frequency deviation does not
exceed the steady state maximum frequency deviation;

e The absolute value of the maximum/minimum instantaneous frequency deviation
during transients doesn’t exceed the thresholds defined by the TSOs;

e The absolute value of the ROCOF does not exceed the Maximum Initial ROCOF
as defined by the TSOs.

A minute is considered a not acceptable minute if at least one criterion is not fulfilled.

To interpret the «once in 20 yearsy» criterion, the concept of “Critical Condition” is then
introduced: a Critical Condition is a series of not acceptable minutes spaced each other not
more than a parametrical number of minutes (e.g., 15 minutes).

A single Critical Condition could then be made by several following minutes with one or
more criteria not fulfilled.

The choice of such approach is related to the fact that the combination of disturbances
causing a condition where one or more criterion (SSAf / zenith/nadir / ROCOF) are not
fulfilled could persists for several minutes.

The «once in 20 years» criterion is applied on the number of Critical Conditions rather than
on single minutes.

The FCR dimensioning is thus aimed at ensuring that the number of detected Critical
Conditions is less or equal to 1/20 of the number of simulated years.

E.g., if 200 years are simulated by the model, no more than 10 (200/20) Critical Conditions
shall occur.
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Hopaodoyés kot pedoooroyio TOAVOTIKNG O106TAGLOAOYNONG
EAX ot ovyypoviepévny meproyn s Haeypotikig Evponng
ovpnPova pg o apdpo 153 napdaypagog 2 Tov Kavoviopnov
(EE) 2017/1485 ™™g Emtpomic, g 2™ Tov Avyovetov 2017,
OYETIKA pUE TOV KoOoplopd KaTtevbuvtiprov Ypoupay yio Ty

AETOVPYIC TOV GUGTIROTOS RETUPOPAS NAEKTPLIKIG EVEPYELOGS

Huepounvia: 14 Iavovapiov 2025
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Artiohoyikég XKEWYELG

(1) To apBpo 153 mapdypagpog 2 Tov Kavoviepov (EE) 2017/1485 g Emtponng, tg 21
00 Avyovotov 2017, oyetikd pe tov KaBoploHd KATELOLVTPIOV YPOUUDY Yo TN
Aertovpyio TOV GLOTHLOTOG LETAPOPAS NAEKTPIKNG evEPYELOS (epelng o «Kavoviopudg
AZ» mepiéyel kprnpla To omoio TPEmel va okoAovBodv ot AlayelploTéc ZuoTnUiToOV
Metagopag (epeéne ot «AXMy) kdOe cuyypoviGuéVNG TEPLOYNG KOTA TOV KaOOPIGHO
TOV KavOvev dlaotactoddynong yia v Egpedpeio Atatipnong Zvyvotrog (epengn
«EAZEAYLY).

(2) Zopgwva pe to dpbpo 6 Tapdypapog 3 otoryeio d) onpeio ii) tov Kavoviopod AX tov
Kavoviopov AX, ot kavdveg dtouotacioAdynong yio v EAX vrdketvton otnyv £ykpion
OA®V TV PLOUCTIKOV 0pY®OV NG otkelog mepipépetac. MOAG eykptBohv, ot Kavoveg
ovTol TEPIAAUPAVOVTOL GTNV ETYEPNOLOKT CLUPMOVIN GLYYPOVICUEVNG TTEpLoyNS. [
™ ovyypovicuévn meployn ¢ Hrepotikng Evpdnng, n mapovca cupgpmvia arotelel
HUEPOC TNG EVPVTEPNC CLUPOVING-TTANLGTIOV TNG GLYYPOVIGUEVNG TTEPLOYNG TOL opileTan
amo Toug AZM.

(3) Ot AZM 11 g ouyypovicpévng meproyng g Hrepotikng Evponng £xovv viobetnoet
1OTOPIKA EVOL VIETEPUIVIOTIKO KPLTHPLO Yia TN daoTactordynon g EAZ. To kpurplo
avtd Bewpel 0t1 1 EAX umopel va meplopicel pio amodKAIon cvuyvotntog A0y® Tov
YEPOTEPOL  OVOLEVOLEVOD GULVOVOGHOL  OOKOT®OV GTO GUGTNUM, TO OTOi0
avTikotonTpileTon 6To «GLUPAV avapopdc» mov wovtat e 3000 MW 1660 o€ Betiknm
0G0 Kol o€ apvnTiKn Katehvvon, chppova pe o dpbpo 153 mapdypapog 2 ctoyyeio
B) Tov Kavoviouov AX.

(4) T ™ ovyypovicpévn meployn ¢ Hrepmtikng Evpdnng, to apbpo 153 mapdypapog
2 otoryeio v) tov Kavoviopot AZ opilet 61t ot AXM NG GLYYXPOVIGUEVIC TEPLOYNGS TNG
Hrepotikng Evpdnng £xovv to dikaimpa va kabopilovv mbavotikn mpocséyyion yio
M dotactoAdynon g EAZ, Aapupdvovtag vdym Tic TAGELS TOL POPTIOn, TaPAymYTS
Kot adpdvelog, ocvopmepiapfovouévne g cvvleTikng adpdvelo, Kabde kot To
dwbéoia péca yio TNV avamTuén eAALoTNG AdPAVELNS GE TPUYUATIKO XPOVO COLOOVOL
pe ™ pebodoroyia mov avapépetal oto apdpo 39 tov Kavoviopuod AX, pe otdyo
peimon g mbavomrag avendpkelog g EAX og to moAd pio opd avd 20 £.

(5) H mBavotikn dtuctaciordynon g EAZ cupuBdAdiet yevikd oty enitevén tov otoymv
0V GpBpov 4 mapdypagog 1 g Tov Kavoviopod AX. Zvykekpipéva, n mOavotiky
dwotactordynon g EAYX mapéyet otovg AXM ¢ ovyyxpovioUEVING TEPLOYNG NG
Hrepotikng Evpodnng o pebodoroyia yio v a&toldoynon tov ovaykov g EAX
AapPavovtag vmdéyn Ohovg tovg oyxeTKovg mapdyoviec. H peBodoroyio owvtn
SLUUPBAAAEL GTOV KOOOPIGUO KOWVAV ATOITNGEDV KO OPY DV ETLYEIPNGLUKTG AGPAAELNS,
ommg opifovror ato apHpo 4 mapdypapoc 1 otoryeio o) tov Kavoviopod AX. Emutiéov,
SLUPBAAAEL 0T S1AGPAAICT) TV TPOVTOBECEMVY Y100 TN SOTNPNON TNG EMYEPNGLOKNG
ac@aAelag oe oAOKANpN Vv ‘Evoon, 6nwg opiletar oto dpbpo 4 mapdypagog 1
otoryeio 0) Tov Kavoviopov AX. Téhog, copPdriel omn S10GOAAIGT TV CLVONKAOV Yo
™ JlTPNonN €VOG EMMEOOV TOWOTNTAG GLYVOTNTAG OAMV TMOV GLYYPOVIGUEVOV
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TEPLOYDOV 6€ OLOKANPN TV Eveoon, 0nwg opiletat oto apbpo 4 mapdypapog 1 ototyeio
) Tov Kavoviopov AX. H mbavotikn dactaciordynon e EAX dev ennpedletl tovg
dALovg 6TOYOVG TOL amapBpovvTaL 6To ApBpo 4 Tapdypaeos 1 tov Kavoviopod AX.

(6) H mBavotun pebodoroyia yia tn dractacioAdynon EAZ cuuBdiiel otnv ekmAnpmon
TOV YeVIK®OV 610Y0v Tov Koavoviopot AZKANONIEMOZ AX yio ™ S106@aAon g
eMyEPNOOKNG ao@drelng kobopilovtag Tic KOTAAANAES avAYKES O1GTAGIOAGYNONG
EAX.

ApOBpo 1: Avrikeipevo Kol tedio €Qappoyns

1. Ot mapadoyéc kot n pebodoroyia yoo v mhovotikn dtoctacioAdynon g EAX
GLVIGTOVV TOVG KAVOVES d1oTacloAdYNong TG EAX yio. T cuyypoviopuévn mteployn g
Hrepotung Evpanng coppova pe 1o dpbpo 153 mapdypapog 2 tov Kavoviopod AX.

ApOBpo 2: Opopoi kon epunveia

I. Tw tovg oxomovg g mBhovotikng oOlactactoAdynone g EAX, ov 6potr mov
YPNOOTOOVVTAL GTO TOPOV  £YYPAPO £XOLV TNV EVVOll T®V OPIGUAOV OV
neptloppdvovror to apbpo 3 Tov Kavoviopov AX.

2. Emudéov, oty mbavotikny dwctacioddynon EAZ, extodg edv 1o cvuepalopeva
eMPALOVY SLOPOPETIKT EpUNVELD, 15YHOVY 01 aKOAOVOOL OPIGHOL:
a) «Kpiown ocovOnkn» opiletoar wg pio ypovocelpd oe Aemtd mov TANPOL £va 1
MEPIGCOTEPQ KPLTNPLOL Y10 [T OTOOEKTA AENTA KO GE OMOGTOOT HETAED TOVG TTOV OEV
vrepPaiverl pio mTapdpetpo (oe AemTd).

B) «Nteteppviotikny omdkiion ocvyvomraey 1 «DFD» opiletar ©g ot Kovovikég
ATOKMGELS cLYVOTNTOC TOL EREAVICOVTOL YOP® GTO MPLOLN 1] LITOWPLOIO STOGTYLLOTOL.

v) Q¢ «1G0dVvVaUN EVEPYELNKT] YOPNTIKOTNTO TOUIEVTNPO» VOEITOL 1) EVEPYELNKN
araitnon yio LER mov cuvoéeton pe tn ypovikn mepiodo kot 1covtan e T0 SIMAAGLO
™G EVEPYELNG TTOV TTOPEXETOL amd TV TANPN evepyomoinomn tov LER vy ™ ypovikn
nepiodo.

d) Q¢ «FAT» voeltaw 0 «ypdvog mAnpovg evepyomoinong avtopatng EAX» onwg
opiletrar oto apOBpo 3 onueio 101 tov Kavoviouod AX.

€) «vadip cuyvoTNTOCH: M EAGYIOTN OTIYHIOi0 GLYXVOTNTO TOV EUEAVICETOL KOTA TN
dlapKelo LETAPOTIKNG TEPLOOOV VITOGVLYVOTNTOG.

o1) «(evif ocvyvomnTacy: N PEYIoTN oTiypaio. GuYVOTNTO TOV EREAVICETOL KOTA TN
OLPKELD LETOPATIKNG TEPLOOOV VIEPGVYVOTITOG.

) «Apyikd RoCoF» egivar t0 RoCoF (pvOuog petafoing g ocvyvottog mov
vroloyiletat Katd Tov ¥pOVO KT TOV 0010 EXEPYETAL L0l SLOTOPOLYN.
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n) «LER»: «EAX mov mopéyovv povadeg 1 OUAOES e TOUIEVTHPEG TEPLOPICUEVNS
evépyerogy: Ot povdoeg mapoyng EAX 1 o1 opddec mapoyng EAZ Bewpodvran 6t Exovv
TAPLIEVTNPEC TEPLOPICUEVIG EVEPYELDG O TEPIMTMON TOL UL TANPNG CLVEXNS
gvepyomoinon yw mepiodo 2 wpav gite oe Oetikn| eite oe apvnrikn katevdovon Oa
umopovoe, ywpic vo Anebel vroyn n enidpaomn g dwyeipiong evog TaELTHPA
EVEPYOD EVEPYELNG, VO 0ONYNOEL GE TEPLOPICUO NG TKAVOTNTAS TOV VO TOPEYEL TNV
nnpn evepyonoinom s EAZ. 0) oc «uepidio LER» voeiton n mocodtnta LER 6e MW.

1) «AmoKAon cvuyvotntag paxkpdc ddpketacy N «LLFD»: opiletal ¢ cupPdv pe péon
ATOKAIOT GLYVOTNTOS 6TAfEPNC KATAGTAGNG HEYAAVTEPT OO TO KOTOQAL GUYVOTITOG
HOKPAG OBPKENG Yol TEPIOOO UEYOADTEPN AO TOV YPOVO OITOKATAGTOONG TNG
oVYVOTNTOG.

) «Koatdeir ovyvomrog pokpdg otdpkelocy opiletor ©¢ 1 TOUPAUETPOS TTOV
YPNOLOTOIEITOL Y10 TOV TPOGOIOPIGUO TNG OTOKAIGTC GUYVOTNTAG LOKPAS OIEPKELOG.

1) «avicoppomieg TOV TPOKOAOVVTOL OO TNV ayopdy» VOOUVIOL Ol «OVICOPPOTIES
QopTiov TOPAY®YNG TOL TPOoKOAOLVTAL 0mtd TN HETABOAN TV onueiwv pHBUoNS TG
TOPOYOYNG COUPMVO, LE TO, OTTOTEAEGLLATO. TOV TPOYPOUUUATICUOD TNG AYOPAC».

1Y) «Méytotn petofatiky] omOKAGN cLYVOTNTOCH: M OPOPE GTNV OTOALTH TIUN
peta&d g cuyvOTNTOS TN GTIYUN Kot TV omoia cupfaivel n datapayr| Kot Tov vadip
oLYVOTNTOG Y10 POIVOUEVO VTTOGLYVOTNTAG 1| TOL (eviB cuyvoTNTaG Yoo POVOUEVA
VIEPCLYVOTNTOC. AVTITPOCHOTEVEL T UEYIGTN OMOKAIGT GLYVOTNTOS TPV aPYIcEL Vol
OVOKGUTTTEL | GUYVOTNTOL

10) «Méywoto apyikd RoCoF» eivar 10 péyioto amodektd RoCoF katd ) owbpxeia
LETAPOTIKNG TEPLOSOV.

1e) «RoCoF», onuaiver puOudc petafoing g ovyvottog, ivor n mwopdywyog g
oLYVOTNTOG.

107) «Ztatiopdg (system droop)» opiletor g «o AOYog HeTalh amOKAIoNG CLYVOTNTOG
KOl omOKPIoNG 16YV0G oTafEPNG KATACTAONG TOL TAPEYETOL GO TNV TN OldIKAcio
drnpnong cvyvotntog (AAX)».

10) «Xpovikn mepiodog»: «o ypovog Katd tov omoio Kabe mhpoyog EAX dacparilet 6T
o1 povadeg N opddeg mopoyns EAZ pe tapuentipeg meplopiopévng evépyetog ival oe
0éon va evepyomowobv mApwg v EAY cvveyde, amd tnv evepyomoinom g
KOTAGTOONG GLVOYEPLOD Kol KOTé TN OBPKELN TNG KATACTOONG CUVAYEPLOVY, OTMG
kaBopiletar cvuewva pe to apbpo 156 mapdypapog 9 Tov Kavovicpov AX.

3. Ze autod 1O £YYPOQO, EKTOC 4V TaL GUUEPALOLEVO OTTOLTOVY JOPOPETIKAL:
o) 0 EVIKOC Oelyvel Tov TANOLVTIKO KO AVTIGTPOPOL.
B) ot avagopég og €va "apBpo" givar, eKTOG edv opileTat SLOPOPETIKA, AVOPOPES OE Eval
apBpo avtod TOV EYYPAPOVL.
Y) O VKOG TEPLEYOUEVMV KOl Ol EMIKEPUAOEG E1GAyOVTAL LOVO V1o AGYOLS EVKOATNG
Kot dgv emnpedalovv v epunveio ¢ TihovoTikng dactactoAdynong EAX- kot
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0) Kébe avapopd oe vopobesio, koavoviopd, odnyia, ddtaypo, mpasln, KOOKOL 1M
omowdNmoTe  GAAN vopobetikn mpdcn mepthapfdvel omoladNmoTe TPOTOTOINOT),
eMEKTOON 1 €K VEOL BEomIoN TNG TTOL 1oYVEL.

ApBpo 3: Amotéleopa Tng TBavOTIKNG dooTactoldynons EAX

1. Ta amoteléoparta g mOAVOTIKNG dlacTactoAdyNons ™ EAX givorl o coppetpikn
Tiun o€ MW yia v EAX yia oAOKANpn ™ cvyypovicuévn meproyn g Hrepwtikng
Evponng cdpeova pe to dpbpo 153 tov Kavoviopov AZ, vroroyilopevn cOLOmVA L
) ddkacio Tov TEPLYpAPETOL 6TO GpOpo 4.

ApBpo 4: Kprmypro kon dwadikacio Ttpocotopiopov peyébovg EAX

1. H ovpperpicn yuy EAX yio oAoKANpn ™ cuyypovicpévn mepoyn g Hrepoting
Evpdnng aviimposmnevet v eAdyiot mocodtnta EAX mov anotteitol cOpuova e 1o
apbpo 153 tov Koavovicpov AZ, AapPdavoviog vmoyn Tic TAoES TOv QopTiov,
TOPOYMOYNG KO 0AOPAVELONS, CLUTEPIAAUPAVOUEVNC TNG CLVOETIKNG adpdvelag, KaOdg
Kot To Soféco HEGO Yo TNV avAmTLUEN EAGYLOTNG AOPAVELOG O TPUYUOTIKO YPOVO
ocopueova pe ) pebodoroyia Tov avapépetor oto apbpo 39 tov Kavoviopod AL, e
okomd va peiwbel n mbavotra avemdpkelog g EAX o younidtepn 1 ion pe pio
@opd avd 20 &tn.

2. H ovpperpwn i g EAZ yuo0 oAoKANp1 TN cvyypovicpévn teployn s Hrepmtikng
Evponng vroroyiletan pe emavainmtikn stodikocio og eENG:
a) N ddikacio Eekvd pe tov kKabopiopd g tung e EAX iong pe 1o ovuPdv
avVoPOPAG:

B) n twn tg EAX ehéyyetor pe ypNOLOTOIOVTIOS TO MOOVOTIKO HOVTELOD
TPOGOUOIWONG TOL AVUPEPETOL GTO APHPO 5-

v) eav n EAZ kpiBel emapkng cOppova pe ta kprrpla tov dpbpov 7, n dadikoascio
StakomteTol, otapopetikd avEdvetor n tiun EAX xotd 100MW ko exteleiton véa
emOVOANYN*

d) n dwdkacio cuveyiletan £mg OTOL TPOKLYEL EMAPKNG TN TG EAX.

ApOBpo 5: MBavoTiké Movtéro Ilpocopoimong

1. To IMBavotikdé Movtéro [Ipocopoimong TPOCOUOIDVEL TN GLUTEPLPOPH OAOKANPNG
™G ouyxpovicpévng mepoyns s Hrepotikng Evponng 6cov agopd Tig tdoelg
GLYVOTNTOG, EAEYYOVTOS TNV OMOTEAEGLATIKOTNTA TNG TIUNG TG EAX o dtocpdiion
KATOAANANG TO1OTNTAG GLYVOTNTOC COLPOVOL LLE TO KPLTHPLOL ATOS0YNS TNG CLYVOTNTAG
ToV GpOpov 6.

2. To IMBavotikd Movtéro [Ipocopoimong epaprdlet GuvaptTnon Yo TOV VTOAOYICUO
MG SVVOIKNG amOKPLONG CLYVOTNTOG TOL TPoKLITEL o Otatapayn. H cvuvaptnon
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vt AapPaver vTOYN TN KV UOVOT) TNG AVICOPPOTING 1GYVOG HETAED dVO aKOAOVO®V
oTadimV VITOAOYIGHOV Kot LIOAOYIlel TIg PacikEG MOPAUETPOVS TNG UETAPOTIKNG
cuyvotag: (vadip cuyvotrag, Levid cuyvottog kot RoCoF), pall pe v amokiion
ocvyvomtog otafepng katactaong Aopupovopévng vmdyn TOL GTOTIGUOD TOV
cvotuatog. Ot mapdpeTpol tov poviéhov pubuiloviar ®ote v TapEyovy Tnv
KOADTEPT 1000VVOUN GUUTEPLUPOPA TOV GUGTNIATOS 1GYVOG.

3. To IMBavotikd Movtéro Ilpocopoimong ypnowomnotetl o [MBavotikn Awndikacio
[Ipocopoimong TPoKEWEVOL VO TPOGOUOIDGEL APKETA XPOVIOL GLVONKOV AElTOVPYing
TNG GLYYPOVIGLEVNG TTEPLOYTG LECE TLYOUMV AVIGOPPOTLAOV IGYVOG TOV GYETICOVTOL [LE
DFDs, LLFD ot owkonég Aettovpyiog oyeTikav otoyeiov otktoov. o kdbe
TPOGOUOIMUEVO £TOG TPOGO10pIleTaL Pl TAGT AVIGOPPOTING 1GYVOG Kot viroAoyilovtol
N ovtioToyn omOKAIoN CLYVOTNTOG KOl Ol GYETIKEG TOPAUETPOL GUUG®VO UE TN
GLVAPTNOT TOV TEPLYPAPETOL GTNV TOPEYPUPO 2.

H mpoc mpocopoiwon mepiodog Aertovpyiog eKTHATOL OTL TOPAYEL OTOTIOTIKA
ONUOVTIKA OmOTEAEGUATO Kol TopEYEL TOV KOAOTEPO ovuPifacpd petald Ttov
emBountod emmédov axpifelag Kot Tov VTOAOYIGTIKOD ¥pdvov: Xe kabe mepimtwon,
TPEMEL VO, TPOCOLOLDVOVTOL TOVAdYIeTOV 200 £11.

O ypovog Jdwokpiromoinone mov vrobeteitor amd TN OadIKacio TOAVOTIKNG
npocopoioong eivan 1 Aentd. Emopévoc, kébe petafint vmoroyileton oe PBdon 1
AenTOV.

4. Otavicoppomies 100G TOV YPNGLOTOLOVVTAL WG TAPAUETPOL ELGOSOV KOl TPOKVTTOLV
an6 DFDs kot LLFDs vmoAloyilovtal pe ypnom Mg oAyePpikng oyéong mov
TPOGOLOIMVEL TI) GLUTEPLPOPA TOV GLGTNUATOC GE 6TAdEPT KATAGTAOT).

5. Ot avicoppomieg 1oy00¢g Tov oyeTilovTol Le dIOKOTEG AEITOVPYING CYETIKAOV GTOLYEIV
diktHov  mpoodopilovtal TPOGOUOIDOVOVTOG TN «Aladikacio.  AmToKaTtdoTooNg
Yuyvomrtog (FRP)»ue évav pévo ereykty FRP ywpic meplopicpovg EAX. O eviaiog
eleykmc FRP ypnowonoiei 1o FAT mov vmoloyiletar g o pésog 6pog twv FAT dAmv
TV eploy®v EDQX mov aviKouv 6T GuyXpovicUEVN TEPLOYY], CTAOLUGUEVO LE TOVG
ovvteheotéc-K g EAY, €émg 6tov evappoviotei o FAT.

6. H smown enaveéétoon tov cvvtedeotov-K g EAX pmopel va ayvonbel epocov
enavelétaon oev emnpedlel onuovtikd tov péco 6po twv FAT, onwg opiletar otnv
Topaypopo 5.

7. H IIBavotikn Awdwocio IIpocopoimong upmopel vo ayvoncel oAOKANPM 1N
Awovvoptlakn Aladikacio EAéyyov @optiov-Zvyvotnrag.

8. H ITBavotikny Awdikacio Ilpocopoiwong eivar oe 0éomn vo mpocopoldver v
e&avtinon tov LER kot TI¢ emmT®GEIS TG GTNV AmOKAIoT) Ly vOTNTaS, AapuBdvovTog
vy to pepioro LER kot ) ypovikn mepiodo.

Edv aviyyvevbel katdotoon cvvayepuol, amd TV €vEPYOMOINoN NG KAUTAGTUONG
GLVOYEPLOV KOl KOTA TN SIAPKELN TNG KOTAGTAOTG GuVayeppov, 1) e&avtinon tov LER
TPOGOUOIDVETOL AAUPEVOVTOG VTTOYT OTL TO EVEPYELOKO TTEPLEYOLEVO GTOV TAUELTHPOL
amd TNV EVEPYOTOINGT NG KATAGTACTG Guvayeppov enttpénel 6to LER va evepyomorel
npoc v EAX cuvexdg yia mepiodo ion pe ) Xpovikn Ilepiodo.

9. Ilepiocdtepeg Aemtouépeteg oyetikd pe to ITBavotikd Moviéro Ilpocopoiwong
napotifevral oto [Mapdptmuo.
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ApBpo 6: IInyéc avicoppomdV 163V0G

1. Onwg meprypdoeton Aemtopepds oto I[Mopdpmmuo kot avagépetor oto dpbpo 5
mapdypoeog 3, o [Tibavotikdé Movtého [Ipocopoimong Aappavel veoym:
o) Alokomég AEITovPYiaG GYETIKMY GTOLYEIWV SIKTVOV,
B) Ntetepuviotikég amoxiioelg cvyvotntog (DFDs),
v) Meydng dudpketog anokiicelg cuyvotntog (LLFDs).

2. Tw g DFD xou tic LLFD, ot AAM Aapfdvovv vroéyv TG avicoppomiec mov
TPOKOAOVUVTOL OO TNV oyopd Kol OVOAVOLV TIG 1GTOPIKEG TAGES CLYVOTNTOG TNG
CLYYPOVIGUEVIC TTEPLOYNG EML GEPA ETMV, OMMG TPocdtopileTan amd Toug AEZM g
Hrepwtikne Evponng copewva pe to apbpo 9.

3. T drokomég Aettovpyiog oyeTiK®V ototyeiwv diktHov, ot AXM kataptilovv KaTdahoyo
oAV TV otoyeiov OIKTHOL TV Omoi®V Ol Ol0KOTMEG 0dNYOoVV GE GCYETIKEG
AVICOPPOTLES 10YVOC, KABMG Kot 6€ GYETIKN evepyomoinon g EAX.

ApBpo 7: Kprmpro amodoyng ovyvotntog

1. Ze kdBe emoavainym, 6ieg ot Kpioiueg Xvvonkeg mov ovpPaivovv ce kdbe £10¢ mOL
TPOGOUOIDOVETAL ovoryvepiloviol EAEYYOVTOG €AV O YPOVOGEIPE GE AETTA OV KOl GE
amooToon MHETOEL TOvg oL Ogv vrepPaivel pia mapduetpo (oe Aemtd), mAnpol éva M
neplocdTEPA Omd T akOAOLOOL KprTrpLaL:

a) H Anéxhion Zoyvomrag Ztabepng Katdotaong vrepPfaivel tn péyiom amodkAion
oVYVOTNTOG 0TUOEPNC KATAGTOOTC.

B) To vadip cvyvotntag N 10 (eviB ocvyvdémrog KaTd TN JdpKeEL UETOPOATIKNG
ovyvotTog vrepPaivel o amodektd Opla, Omm¢ opilovtal and tovg AEM g
Hrepotikng Evponng sopgwva pe to dpbpo 9.

v) H andé6Avtn tyun RoCoF vrepPaiverl ) péyiot apykn tiun RoCoF, 6mwc opileton
a6 Toug AZM ¢ Hrepwtikng Evponng copewva pe to dpbpo 9.

2. H &fetalopevn EAX Beowpeitor emapkng 0tav o apOpdg TV TPOGOHIOPIGUEVMV
Kplowov Zvvinkov sivor pukpdtepog M icog pe to 1/20 100 aplBpod tov
TPOCOUOIOUEVOV €TV. H mpobimdBeomn avtr| mpémet va mAnpeitar amd v TEAMKN TN
dotactorAdynong g EAX.

ApOBpo 8: Xevapra Ttpocopoimong

1. H ovppetpucny tyun yuo v EAZ yio oAOKANPN TN CLYYPOVICUEVI] TEPLOYN TNG
Hrepotikng Evponng kabopiletar kaOe dVo ypodvia Aappdvovtag vrdymn tig fEATIoTEG
EKTIUNOELS TOV OEGOUEVMV €1GOO0V GYETIKA pe TNV €EEMEN TOV TNYOV JOTOPOYDV
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cuyvomtag (AapPavoviag vmoéym TG dwdikacieg dayeipiong cvyxvoTTag TOL
epapuolovior ev t® petald amd toug AEXM ¢ Hmepotikng Evponng), ta
avapevopeva pepida LER, v avtictoyn Xpovikn [epiodo kot kdbe dAro mapdyovta
oL ENNPEALEL TOV VTOAOYIGUO Kot T dteoTacloAdynon g EAX.

2. Zg mepimTmOON ONUOVIIKOV UETOUPOADV oTO cUVOAN dedopévev €16000v, ot AXM
dvvoavtat, e 1K TOLg TPOTOROVALN, VO ETOVOTPOGOIOPICOVV TI GUUUETPIKT TIUN TNG
EAZX yio ohdxAnpn ) cuyypovicuévn meproyr s Hrepotikng Evponng, axkdun ko
TPV amd N OeT mEPiodo mov TpoPAEneTal TNV TAPAYPAPO 1.

3. Mia @opd 10 ¥povo, ot eBviKéEg pLOUIGTIKEG apyYEG TG GLYYXPOVICUEVIC TEPLOYNG TNG
Hrepotung Evponng éxovv 1o dikaiopa va amostéAlovy 6toug AZM GUVTOVIGUEVO
aiTnpa Y10 TOV ETOVOTPOGIIOPIGHO TNG CUUUETPIKNG TUNG Yo TNV EAZ y1o0 oAdKANpT|
™ cvyypovicuévn meployn g Hrepotikng Evponng.

ApBpo 9: YroPorn ekOicemv

1. TIpwv and kabe ektéleomn g ddikaciog Tpocdoptopol peyébovg EAZ coupmva pe
T0 GpOpo 4, ot AZM moapéyxovv oTic eOViKEG pLOUIGTIKES OPYES TNG GLYYPOVICUEVNG
neproyns s Hrelpotikng Evpdnng Tig Tiéc, kot attoldynon yuo ke T, OAmv TV
OYETIKAOV KATOPA®V OV £(0vV L10BETNOEL Y100 TNV eKTiUNON TOV KPUINPpi®V amodoyns
ocvyvoTTOg TOL APBpov 7, Kol OAWV TOV TAPAUETP®V TOV TEPLYPAPOVTOL GTO
[Hapdaptnpo.

2. Ot AZM amooTtéAAovV OTIC €0VIKEG PLOGTIKES aPYES TNG CLYYPOVIGUEVNG TTEPLOYNG
¢ Hrepotikng Evpdnng, oto 1éhog kabe ektédeonc ¢ 01001KaG10G TPOGIOPIoUOD
peyébovg EAZ cOppmva pe 1o dpbpo 4, £ékbeon otnv omoia Kotaypdpovtal:

V. T0 UETPO. LETPLOGLOV TTOV EEETAGTNKAV 0TO 6UVOLO dedopévaov LLFD kat tov
TPOTO LE TOV 0T010 EANPONGAV VTTOYN

Vi. TIG KUPLEC TAPAUETPOLG TTOL VIOBETNONKAV Yia TNV aloAdYN o TV KpLTpiwV
amod0YNG SVYVOTNTAG KOl TOVG AOYOLG GTOVG 0moiovg Pacictnke M emloyn
TOVG*

Vil. TNV GLUUETPIKN TN TG EAX:

viil. 10 okentkd oto onoio Pacileror N emAoyn enavoanpocdoptopol g EAX
o€ TMEPIMTOON 7OV 0 &V AOY® EMOVOTPOGOIOPICUOS Tpaypatonombel pe
TpoTofovAia Twv AXM cvuemva pe to apbpo 8 Tapdypapog 4-

ApOBpo 10: Anpocicvon kar epappoyn s mOavoTIKS dtacstactordoynong EAX

1. Kd&be AEM ¢ Hrepotikng Evpdnng dnpociedel v mbavotikn d106TastoAdynon
EAX yopic adikatodloyntn Kabuotépnon HETA TV £YKPLoN TOV TaPOVTOG Otd OAESG TIG
ebvikég puBuioTikég apyég e cuyypovicuévng teployns g Hrepotikng Evpanng,
ooppwva e to apbpo 8 Tov Kavoviopov AZX.

2. O1 AZM ¢ Hrepotikig Evponng spappuodlovv v mbavotikny S06Tactoloynon
EAX evtog 12 pnvaov amd v £€yKpion Tov mopdvtog omd Tig e0vikég puOUIoTIKES apyES
™G GuYXpovicpeEVNS meployns e Hrepotikng Evponnc.
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3. Evtég 12 pnvav amd v €ykpion g dactactoAdynons g EAX and tig ebvikég
PLOLOTIKEG apyEC TNG SLYYPOVIGUEVTG Tteployns te Hrepwtikng Evponng, ot AAM
¢ Hrepotikng Evpdnng mpénet vo opyavdGouy GEPEA GUVOVTIGEDV LE TIS AVAOTEP®
PLOLOTIKEG aPYEC TPOKEIUEVOD VO GUVEYLIOTEL O OIBAOYOG AVAPOPIKA LE TOV TPOTO
TPOGOOPIGHOY NG VToypémong EAZ dote va KatavepunBovv peyalvtepes evBhveg oe
evomteg EQX mov mpokarovv onpavtikdtepeg LLFDs.

ApBpo 11: I'hocoa

1. H yAdooco avagopdg ywoo ™ pebodoroyior avtny elvar m ayylwkr. [Ipog amopuyn
apeioMav, 0tav ot AZM mpémnet vo Leta@pioovy TNy v Adym pebodoroyio oTnv/oTig
e0VIKN/-£C YADGGO/-EG TOVG, GE TEPIMTMON AGVVETEIMV HETAED TNG oy YAKNG £KO00NG
ov dnuooteveTl amd tovg AXM ovuemvo pe to dpbpo 8 mapdypapog 1 Tov
Kavoviopod AX kot omolaconmote €kdoong o€ GAAN YA®Goo, ot owkeiot AZM
TOPEYOVV, COUPOVA LE TNV €8VIKN VopoBesia, oTic owkeleg eBVIKES pLOCTIKEG apyEg
EMIKALPOTOMUEV LETAPPOT TNG HeBodoroyiag.
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1. AkpoOVOIO KO 0VOPOPES

2EIl ZeaApo EAEYYOL TEPLOYNS

CE Hrepotikn Evponn

LER Movéddeg 1 opddeg mopoyng EAX pe mepropiopévo tapievtpa
EVEPYELNG

EAX AmoBepatiKd mePLoPIGHOL GLUYVOTNTOG

AAZ Awdkacio dtotnpnong cvuyvotnTog

EAX Eopedpeio amokatdotaoong cuyvotntog

AAX Alod1KoGio 0moKaTAGTOGN G GLYVOTNTOG

FSM Kotdotaon evaicOnciog cuyvotrog

Non-LER Movédeg 1 opdoeg mapoyng EAZ ywpic tapevtipa meploptopévg
EVEPYELOG

NP RES Mn Ipoypappoatilopeveg Avavemoiueg IInyég Evépyetog

RES Avavenoeg [Inyéc Evépyetlag

KANONIZEMOZ AY Kovoviouog yio mn AEtovpyio ToOL GUGTHIATOS

SA Xoyypovn Ileproym

Tmin Ler Amd TV gvepyomoinom G KOTAGTACTC GLVOYEPUOV KOl KATA TN

OLIPKELNL TG KOTAGTOONG GUVAYEPLOV, ¥POVOG Yo TOV OToio KAOE
napoyoc EAX drtaucparilel 6t1 o oikeieg povadeg mopoyng EAX pe
TOLEVTPEC TEPLOPIGLEVNC EVEPYELNG Elval og BEom va evepyomoloHV
TApwg v EAX cuveymg.

FAT [TAnpng xpodvog evepyomoinong tov EAX
ROCOF (RoCoF)  PvBuog petafoing tmg ocvyvotntog

[1] Koavoviopog (EE) 2017/1485 Tng Emtponng, g 2% Avyodotov 2017, oyetikd pe
oV KaBOPIGUO KATELOLVINPIOV YPOUU®Y Yio T AEITOVPYio. TOV GLGTHLOTOG
UETOPOPAG NAEKTPIKNG EVEPYELOC.

[2] ENTSO-E, SPD, "Frequency Stability Evaluation Criteria for the Synchronous
Zone of Continental Europe", 2016.

[3] ENTSO-E, SPD — Inertia TF, "Inertia and Rate of Change of Frequency (RoCoF)",
2020.

[4] ENTSO-E, «kENTSO-E HVDC Utilization and Unavailability Statistics 2021»,
2022.



Tevyog B'3421/03.07.2025 EOHMEPIAA THE KYBEPNHIEQX 46081

2.Me0000royia mOavoTIKIC TPOGEYYIONG YIa TN dL06TOGLOAOY 6N T EAX
2.1 Emokonnon ko weprypagn] s pedodoroyiag

H pebodoroyia yia v extéheon g mbavotikng olactaciordynong g EAX mov
amouteiton ot Zvyypoviopévn Ilepoyn g Hmepotikig Evponng Paciletar oe éva
mOoVOTIKO HOVTELO TO 0moio cLVOLALEL TVYOLO TNV TTO CNUAVTIKY] TNYN OVIGOPPOTIOG
16Y00G GTO GUGTNLO KOl TPOCOLOUDVEL TNV TPOKVTTOVGA OTOKAIGT) GLUYVOTNTOG.

To povtého Aettovpyel oe éva PeYGAO GUVOAO TPOGOUOIMUEVMV ETMV, TPOKEUEVOL VL
emtevLyfoHv TOAVOTIKA GNUOVTIKA OTOTELEGLOTAL.

opeova pe o apbpo 153 mapdypapoc 2 ototyeio v) Tov Kavoviopod AZ,  miboavotikn
TPocEyyon O0Gov apopd TN olactactordynon ¢ EAY amookomel otn peimon g
mBavotntog averdpkelag e EAX og yapunAdtepn 1 ton pe pio popd avd 20 €.

Anhaodn, kabe @opd mov o avicoppomio 16yvog vrepPaivel ) dwwbéoun EAZ, n EAX
Bewpeitar avenapkng. Ocov apopd TV amdKAIoT GUYVOTNTOC, 1| KATAGTOOT VT £XEL O
OmOTELECUO. OTOKALOT GLYVOTNTOG OTOOEPNC KATAGTAONG UEYOADTEPN OO TN UEYIOTN
amoKAIon cVuyvoTNTOG 6Ta0EPNG Katdotaong (otnv onoia avantdicoeTol TANpwg 1| EAY).

EmimAéov, dedopévou 011 n dwabéoun EAY ennpedlet eniong v petafatiky] cuyvotnta
petd amd Eaevikn oddayn oty avicoppomia 1oxbog. Ot cuvinkeg "avenapkovg EAZ" etvan
eMioNng ekelveg o1 GLVONKEG OTIG 0TOiEC 01 SUVAUIKES ETOOCELS GLYVOTNTAG LIToPaduilovtol
cofopd. , oNrodn TG ocvvOnkeg ekeiveg katd TG omoieg M ovyvotnTa vEEpPaivet
oLYKEKPILEVA Opla (KaTdeAla) oe Opovg aryung Af 1 RoCoF.

O oKomdG TOL HOVTELOL Elvat, EMOUEVMGS, va. kabopioel TV ehdylotn Ttocotnto EAX mov
eMTpENEL va, OlcPartotel 0Tt ot avemapkeic cuvOnkeg EAX (dnA., kploipeg cuvOnkeg) dev
epeavifovrar cuyvotepa amd pia opa ota 20 &tn).

M kpiowyn katdotoon opiletatl wg pia ypovocelpd oe Aentd o amdcTooTn HeTaE) TOVS
mov dev vrepPaivel pio mapdpetpo (oe Aemtd) kot TANpoi Eva M mTEPIGGOTEPA Omd TOL
akoAovba kprTipio:

o) H amdivt Ty g andxiong cuyvotntog otabepng katdotaong (SSAF) dnmg
TPOGOUOIMVETOL OO TO LOVTELO THAVOTIKNG TPOocopoimons vepPaivet T puéyiom
amoKAlon cvyvotntog otabepng Katdotaong (200 mHz ywo v CE)

B) H amdAvtn tiun g péYotng cuyvotnTog mov epgaviletot Katd T tbpKeLl oG
peTafotikng Teptodov vIePPaivel AmOdEKTA OpLaL.

v) H and6Avtn tiun tov RoCoF vrepPaivel 1o Méyioto Apyucd RoCoF.

H péyiom petafotikr) omdxhon ocvyvomtog kot to Méyioto Apyikd RoCoF eivan
napapeTpot Tov kabopilovtar amd Toug AXM Kot S1ULOGIOTOIOVVTOL TPV ATO TNV EKTEAECT)
g pebodoroyiog.

To povtého Eekvd pe ™V TpéYovca VIETEPUIVIOTIKN T g EAZ. X ovvéyewn, 10
povtéro emavarapBaveror avsavovtag frua tpog Ppa v EAZ g dtov o apBudg tmv
KPIGI®V cUVONK®OV 6TV TPOGOUOIMUEVN amdOKAeT cvuyvotTag ival TETO10G MOTE va
ovpPaivovv Oyt cuyvotepa amod pio opd ota 20 xpovia.
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To povtéro Aapfavet vroyn v mlavy mapovcia mapdywv LER) otov vroroyiopd tomv
OTOTEAECUATOV.

e To Movtého [TiBavotikng [Ipocopoimong Aappavel vdyv: AloKonég 6 LoVAdES
napoywyng Kot dwovvoécels HVDC. Aentopépeleg oyetkd pe tov tpodmo
VTOAOYICHOV TNG AVICOoPPOTiag 1oYVOC TapEYovToL otny evotnta.4

e Avicoppomio 16Y00g OV GYETILETOL UE VIETEPUIVIOTIKES OMOKAMOELS GLYVOTNTOC
(DFD). Agntopépeleg oyetikd pe tov tpomo vroroyiopov tov DFD mapéyovtot
otV evotnro 2.2.

e Avicoppomio 1oyV0g Tov oYeTIleTAl UE HOKPOYPOVIEG OTTOKAICELS CLYVOTNTOGC
(LLFD). Aentouépeteg oyetikd pe tov tpdno vroroyiopov tov LLFD mapéyovrat
otV evotnta 2.3

Ot DFD ka1 o LLFD vroloyiCovtar exkvavtog omd 16toptkd dedopéva amokioewmv
oVYVOTNTOG, EVAD Ol OVIGOPPOTIEG 1GYVOG AOY® OOKOTMV TPOKVTTOVV OO GTATICTIKA
oTol El0 SOKOTTMV.

Mo GUVOAIKT) OVIGOPPOTTIOL 1GYVOG SNULOVPYEITOL TVYXOLN OTTO AVTES TIC TPELS OLOPOPETIKEG
myég olatapoyns. Avtn n datapoyn 1oxHOG YPNOUYLOTOIEITOL Yot TOV VTOAOYIGUO
TPOGOUOIWUEVOV TAGEMV OMOKAMONG GLYVOTNTOAG, Ol OTTOIEG GTI CLVEXELN AVOADOVTOL Y10,
va emaAn0evtel €6v TANPOVLY TAL EAAYLGTO KPLTHPLOL ATOSOYNG.

OAOKANPO TO HOVTEAO AELTOVPYEL LLE XPOVIKT) AETTOUEPELD EVOG AETTOV. )G €K TOVTOV, M
avicoppoTio 1oxH0G 16000V KAHMG Kol 01 TPOCOUOIOUEVES OMOKAIGELG GLYVOTNTOG Elvat
tdoelg pe 525600 Aemtd to xpovo (N Tapovcio HiceEKTOVL £TOVG ayVOEiTaL).

H emokoémnon g dwadikaciog mapovstaletal otnv akdAovdn Ewova.
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Outages

Historical f dat
istorical frequency data D

oo L

DFDs LLEFDs
statistics statistics

L L

Randomly extracted Increased FCR

power imbalance trends

Yes/No ‘

Yes/No

Yes
No

Probabilistic FCR
dimensioning

es/No

Ewéva 1: Ceviki emokénnon 1ov povrélhov mov viodetiiOnke yia Ty mOavotiki Tpocéyyion v ™)
dwotaciordynon s EAX

H Ewova 2Figure 2 TapEyel Ho TO AETTOUEPT] OTEIKOVIOT] TOV TPOTOL 0510T0OINONG TOV
GTOTIOTIKOV GTOYEIDV E1GOS0V (GLYVOTNTA, SIUKOTEG).

T Detenmimistic DF statislics L tong Lasting statistics | | Outages statistics |
ANprn Ay AP
- hd out
- § | mominal Mwinz L
- The model
y , ,
Alprp Al AP e

Ewova 2: Aewtopepic eMoKOTTN 61 TOV PovTELoV oV V0BT ONKE Yo TRV TMOVOTIKY TPOGEYYIoN YO TN
dwnotactordynon g EAX
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2.2 Asrtovpyikotnto TOV oTaTioTIKOV v TV DFD ko toyaieg e€aymyéc DFD

O1 DFD givar amokAicelg cuyvoTtag Tov TpokaAodviot omd v ayopd Kot epgaviCoviot
TOKTIKE yOp® omd v aAdaynq NG ayopoiog ypovikhig povadag (cuvnbmg v ailoyn
dpag).

>10 povtéro, 1 otatiotikn tov DFD vroloyileton dupeca amd Tig 16T0piKa TpoPid g
oLYVOTNTOG LE XPOVIKN Aemtopépeta evOg Aemtov. To poviého e€dyet T cuyvotnTa YOpP®
amd v oAloyn e opag: Bewpodvtal wg DFD 6Aa ta delypata cuyvdtntag oe £va e0pog
Aent®V YOp® and to Aentd 0 (Sdotnpa DFD).

[Ma kG0e TpocopolwpEVO £€T0¢, oVt 1 AELTOVPYic GTOYXEVEL GTOV VITOAOYIGUO EVOG TPOPIA
™G amoOKAMoNG TG cvyvotnTag Adyw DFD.

Avti 1 ouyvotnta givar iom pe 0 yio OAa ta Aemtd m ov ogv aviKovy 6to odotnua DFD.
Ta Aentd m mwov avikovv oto ddotnue DFD Aapfdvovtal amd Tig 10T0pikd Tpogid
GLYVOTNTOG TTOV YPNGUYLOTOOVVTOL MG EIG0O0G.

Ot DFD eméyovtar tuyoio yioo v €0aymyn oto poviédo, eEetdlovtag avtiotoryeg
NUEPES TV TTpoTyoLUEVDV TMV. ['a mapddetypa, ot DFD mov mpdkettar va eioayBovdv tnv
1" Tavovapiov evoc mpocopotpévon €tovg Aapupdvovior anevbeiag and tic DFD mov
ouvéPncav mpaypotikd oto cHotnua katd v In lavovapiov evog Tuyaia emAeypévou
mponyovpevoy £tovg (my. 2018). Avtdg 0 UNYOVICUOS EMITPEMEL TN OTNPNON TOV
nuepnoov potifov epedviong yioo DFED: yuo mapdderypa, ot DFD mov cuppaivovy yopw
oT1G 6 .. Aappdvovtor amd TV 101 dpa TNV 1010 NUEPA EVOC AALOL £TOVC.

H tuyaia emhoyn tov £100G pepoAnmtel mpog ta o mpocsepata ypovio. H mbavotta tov
TPONYOVUEVOL £TOVG Y VIToAoYileTat pe Tov akdAlovbo TOTO:

1 _JI’V_Ylast
= years
Py Nyears ¢
ITov:
Viast etvat 10 TAEOV TPOGPOTO £TOC Y10 TO OTTO10 LILAPYOLV drabEca aToLyEia:
Nyears etvat 0 aplBpog TV ETOV Y10 TO OO0 VTLAPYOVY JAOECIES IGTOPIKES
TAGELS.

H avotépo Aertovpyio €xel o¢ amotéAecuo TPOEIA GLYVOTNTAG TOL OMOTEAEITOL OO
Toyoia eEayopeva DFD.

2.3 Aartovpyeieg Tov otaTicTik@OV TOv LLFD kot tvyaisg e€aywyég LLFD

Mo toug okomovg g dractactoAdynons g EAX, ot amokAoels cuyvotNTog HOKPAS
duwapkerog (LLFD) opifovtor ¢ pio «kataotaom pe HECT amOKAIoT cuyvotnTag oTofepng
Katdotoong pueyolvtepn amod éva pepidro g Tvmikng [eproyng Zvyvomntag yio mepiodo
peyoAvtepT amd Tov Xpovo ATOKATAGTAONG TG ZVYVOTNTOC.

To gpyareio copdvel TIC TPOPIA TG CLYVOTNTOS TOV ATOKTHONKAY MG £1G0J0C Yo TNV
aviyvevon OAMV QLTOV TOV GLVONKOV.

H cbépwon Aertovpyel cOppmva e ToUg TopaKkdTm KOvOVES:
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e 'Evag xwntéc pécoc Opog (pe mAdtog ico pe tov Xpdvo ATOKATAGTOCNG
2oyvOTNTOC) GOPADOVEL TOL OEOOUEVA EVOG OAOKAT POV £TOVG,.

e Edv o Kivntog pécog 0pog amdkiong cvyvotntag vepPaivel Eva 0p1o ico pe éva
pepidro g Tomkng [eproyng Zvyvotntoag, aviyvedetor LLFD.

e To pnrog ¢ LLFD vroloyileton Aappdvovtag vwoyn tn péon cuyvotntd tov. H
LLFD dwpket 660 n péomn ovuyvotntd tg vrepPaivel Eva pepido g Tomikng
[Teproyng Zuyvotmrag. Avtdg o pécog 0pog vtoroyiletor amod v apyn g LLFD.

Anpovpyeiton pa Aiota pe 0Aeg tig evromopéveg LLFD. KéBe LLFD cvoyetiCeton pe tig
aKkdAovBeg TAnpoopies:

e 'Etog enepaviong,

e Aentd Kotd ta onoia Eekivnoe,

e Awgpkelo,

o TIpogik g cvyvomtog (dtdvocpa df mov yapaxtnpiletl to yeyovog),

Av1d 10 oTaTIoTIKG oTotKEln a&lomolovVTaL Yol VoL SNUIOLPYHGOLY pia Tuyaio eEaymyn
LLFDs mov 0a ypnoyoromboiv wg £16060¢ 610 LovTéLO.

H dwodikacio emavolappavetor 6 OAa To AeTTd TOL £TOVC, MG EENG:

1. Amooeoacilet ebv o LLFD apyilet ) 0yt oto Aemtd m.
Avt n emioyn e&aptatal amd v mhavotnto 6Tt o LLFD Eekvd oto yevikd
Aemtd m pog nuépag (m.y. otig 02.15 p.p.). H tedevtaio mbavotnta tcovton e Tov
AOYo petald tov apBpod e LLFD mov apyilel oto Aentd m (o€ 0OAOKANPO TO
OUVOAO JEJOUEVOV GLYVOTNTOC) Kol TOL OpPlOUOD TOV MUEPDV GTO GVUVOAO
dedopEvmv cuyvoOmTag (365 * Nyegrs).
Edv dev e€aybel kavéva coufav LLFD, 1 dwadikacio mpoympd 6TV avaAvcT Tov
enopeVoL Aemtov (m+1).
Edv e&ayBel éva coppdv LLFD, 1 dadikacio tpoympd oto fripa 2.

2. To érogy and to omoio emdéyeton ot LLFD Egkivavtag omd to Aemtd m eEdyeTon

toyaic. [a ovtd ypnoponoteiton  axdAovON mbavoTTa:
1 _ Y~ Yiast
— ) Nm,years

Pmy = N.
m,years

Onov Ny yeqrs €lvar 0 apBuog tov etdv ya ta omoia £xet aviyvevdel Tovddyiotov
pia LLFD mov Egkwvdet amd to Aemtd Kot Vg €vor 1o mAéov mpdspato £10¢ yio
70 01010 VITAPYOLY dlabEaILO dEdOUEVQL

3. Zm ovvéyew, emhéyeton 1 cvykekpiévn LLFD mov Oa ypnoomomBel and to
oVuvoro OA®V Tv LLFDs mov Eexivnoav 1o Aemtd m Kot LQavicTnKay 10 £€T0G Y
(mov emhéyOnke oto 6Tdo0 2). H Tuyaio emhoyn g ovykekpyévng LLFD mov 6a
ypnoporomBet Poacileron oe opodpopen katavoun: o6ieg ot LLFD oto cvvoio
&yovv v 1010 mhovoTnTA VO ETIAEYOVV.

4. To emeypévo LLFD exywpeitar oy tdon. Edv n LLFD dwpket k Aentd, n taon
ocvyvottag LLFD exympeitot 610 dtdotnpa petald Aentdv m kot Aentdv m+k-1.

5. H dwdwocio emotpépet oto Prjpa 1 yio to Aentd m+k.
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H avotépo Aettovpykdtnta £xel ¢ amOTEAEGLO TPOPIA THG GLYVOTNTOG TOL OTOTEAEITOL
and toyaio e€aybeioeg LLFD.

2.4 AertovpyikétnTo TUYCiOV E£0YOYOV SLUKOTMOV KUl VTOAOYICUOS TOV CYETIKOV
IVIGOPPOTLAV 16YV0G
Ot dwokoméc mopéyovior ¢ dedOUEVO MO GE OTATIOTIKY Hopen: kdbe mbavo cvupav
oyetileton pe:

e andAewn 10xHOG: HETOPOAN 1GYVOG 0md TN GTLYUN TOV GLUPOivEL TO GLUUPEY.

o ITBavoTTa epeavions: Hécog aptBpdc cupPaviov oe Eva £T10C.

H toyaio eEaywyn dtakomdv xpnoiponolel og eilcodo ) Alota mbavdv cuupdviov

H e&aywyn Aertovpyel kukAkd yio Ol tar Aemtd Tov £tovg. [ kabe Aemtd m, eAEyyovton
oo ta mBava cupPavta Yo va eraindevtel edv cupPaivovv i oyt

['a kéBe mBavd couPdv v, dnpovpyeitor pa toyoio Ty oto [0, 1] ko cvykpiveton pe
v mbovotnta va cvpuPet To cvpPdv 6to Aento (P m):

FR

Pvm = 1 — e 365+24x60

Omov FR: Failure Rate givat 0 pécog oplOpdg meEPIOTATIKAOV GE £val £TOG Y10l Lo
GUYKEKPLULEVT] OLOKOTY).

Edv n toyaio mopoyopevn tipn eivar xounAotepn omd py, p,, ovpPaiver dwokonn. Avtod
onpoaivel OTL To GOGTNUO TPEMEL VO AVTILETOTIGEL TNV OVIGOPPOTia 161G oL oyetTileTal
LE To SLUPAV.

To cuVoAKO TOGH TG OVICOPPOTING 1YVOG o€ KABe AemTd lvar 160 e TO0 ABpoIGHO TV
OVIGOPPOTLAV 1GYVOG OAWV TWV YEYOVOT®V TOL £EAYOVTOL GE AVTO TO AETTO.

To amotéhecpa TOL VIOAOYIGHOV glval &va €THO10 TPOPIA avicoppomiog 16xHog AOYm
SLKOTMV.

Ov enmwpdoelg e EAX epopuodlovior 6e avt] v vroloylldpevn €moto tdéon
avicoppomiag woyvog. H EAY poviehomoteiton og €vo amAomompévo dSuvopikd cOoTna
Ing téEne. Ot avicoppomieg 1oyvoc undeviCovror and v EAZ pe pio ypovikr otabepd ion
pe to 1/3 tov EAX FAT.

Metd and mepinov 3 ypovikég otabepés to petafatikd teppotileror. Avti n KoTdoTaon
TPOGOUOIOVEL TO. amoteAéopata amokatdotaong g EAX omv elicoppdmnon g
avicoppomiog 16x00g AOY® dtakon®dv evtdg tov EAX FAT.

H ax6iovOn Ewdva 3 deiyvetl Eva mapddetypa tov emmtooenv g EAY otig avicoppomieg
10V0G AOY® SOKOTTMV.
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Qutages statistics
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1
FRR as a first order system with:
Trrr = FAT3
) I
'ﬂ‘ FAT = 15 min -> g = 5 min

e~ t/Trrr [t =1] = 0.8187
e~ t/Trrr [t = 15] = 0.0498

v

v

; -
A[Ulllw‘l"}\'}\' °
mmdP Outages —dP Outages+FRR Minutes

-

Ewéva 3: Mapaderypo ematdocemv g EAX otnv avicoppomia 16y00g Loyo dwokom®dv Asttovpyiog (15 Aemta
FAT givonr amh@dg EVOEIKTIKG)

H Aettovpyucodmta odnyel £161 o€ T00ELG avicoppomiog 16005 AdY® SOKOTOV AELTOVpYiog
Ko emakdAovONg evepyomoinong EAZ.

2.5 Agurrovpyikétnte ovvovaspov tTov egayopevov DFDs, LLFDs ko dwokon®v
Aertovpyiog Yo TN onpovpyic KOOOMKOV TACEMV AVIGOPPOTINS 16YV0g

O oVVOVOGUOG E1GOO®Y  SLPOPETIKMOV TNYDOV AAUPEVEL YDPO HE OPOVG  OVIGOPPOTIOG
16X 00G: 1 AVIGOPPOTILDL 1GYVOG AGY® O1OKOTAOV GLVOLALETOL LLE TNV AVICOPPOTLOL 1GYVOG TOV
avtiototyel e DFDs kot LLFDs.

[Tpokepévou va petaTpamovy o TPoPil amokAicewv cuYvOTNTAG GE 1GO0OVVALL ETHGLN
TPOoPiL avicoppomiag 1oyvoc, ypnotporoleiton po povaoda petatponns. H povada emrelet
TN UETOTPOTN YPNOoTOI®VTaS Mo koumdin MW/Hz (Sdivetar g €icodog). Me dida
MOy, ot amokAicelg cuyvotrag A0yw DFDs kou LLFDs petatpémovtol 6 avicoppomies
10Y00¢ VTOBETOVTOG TOV GUVTEAECTN WETATPOTNG MOV I1OYVE KATOL TN OTIYUN TNG
TPOAYLOTIKNG ERLPAVIoNS Toug. O v AOY® GLVTEAECTNG HeTaTpomng elvar 1 e€Gptnon TV
MW/Hz pe tv EAX {on pe v T mov vdpyet Kotd to £10¢ avapopds TV 0E00UEVMV
(m.y. 3000 MW 7y étn €o¢ to 2024). Avt 1 e€dptmon MW / Hz dev aArdlel katd ™)
duapKeLn TG EMOVAANYNG, KoM oyeTileton Pe 1I6TOPIKES TPOPIA dESOUEVDV.

H kaBolkn avicoppomia 1oybog enttuyydvetal afpoilovog Tig TPELS AVIGOPPOTIES 1GYVOG
(Aoyw LLFDs, DFDs kot dtokommv).

[Na va anopevyBodv arinienuaroyelg peta&h DFDs kot LLFDs, diveton mpotepaidtnta
otig LLFDs. Ot LLFDs ka1 ot DFDs dev afpoilovtot peta&d toug, aArd - oe kaOe Aento -
n tapovoia poag LLED vrepioyvet g mopovsiog twv DFDs.
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2.6. MovTtéAo Y10, TOV VTTOAOYIGHO TNG ATOKAGNG OVYVOTNTAS 6TOOEPS KATAOTAONG
o€ KG0g hemtod

Avt N Aertovpyio TPOGOUOIDVEL TPOOJEVTIKA T1 AEITOVPYIO TOL GLGTHOTOS (OGOV APOPEL
TOV £AEYY0 oLYVOTNTOG) KATA T OldpKeLn TV 525600 Aemtdv £vOg £TOVG.

Mo «éBe Aemtd m vmwoloyilel TV TPOGOUOIWUEVN amOKAlon cvyvotntoag otadepr|g
katdotoong (SSAf ) Aappdavovtoag vedyn g lcodo:

e TnvxaBoAikn avicoppomio oyvog: AP,

o Tnv tpéyovca evépyeta yuo pOBon: reg.en.,,

H evépyeia avt e€aptaton amd v mocdtta EAX oty tpéyovca oAAnienidpaon Kot amd
v mlavn e£avtinon tov LER wov vtapyet ot npoPreyn EAX.

To amotéhecpo TG CLYKEKPLEVNG AELTOVPYIKOTNTOS EIVOL TO TPOGOUOIWUEVO TPOPIA
amoKAIonG cvyvoTNTag otafepns katdotaons (SSAS).

H petofinm ovty povtelomoteitar pécw kopumvAng MW/Hz onmg o¢aivetor oto
nopadetypa otnv Ewkova 4.

APy [MW]

4000

3000

2000

1000

AP, = 1000 MW

-1000

-2000 SSAf =-66.7 mHz

-3000

HHHHHHHHHHHHHHHHHHHHHHHHHH

Ewéva 4: apadsrypa ypriong kopaving MW/Hz 3000 MW/Hz ywo. Tov vroroyiopé SSAf amé APtot

M oAhayn oty gvépyela mov ypnotponoteitor (reg.en.,,) odnyel e dPOPETIKN
amOKAMOT GLYVOTNTAG, EEKIVAOVTAG At TNV 1010, AVICoPPOTTia 1GYVOG.

To mpoéTuTo evépyelog e€optdtonr amd v wpoundeion EAZ. T mapddetypa, edv otnv
TpEYOLGA ETAVAANYN AneBdel vToyn o cuvOnkn e EAX = 3000 MW, 1 tuomikn evépyesia
(reg. engigndara) €var ion pe 15000 MW/Hz (oni. 3000 MW EAX pe minpn
gvepyonoinon ota 0,2 Hz).
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Edv aviyvevbei e&aviinon LER, n evépyela (reg. en. ;) LEWOVETOL KOL 1| LOVTEAOTOIMUEVT
KOUTTOAT TTPETEL VOL OVOTTPOGUPLOGTEL.

Otav o1 tapevtpeg LER g&avtiovviat, 1 cuvelspopd EAZ toug Bempeiton mpdypatt og
otypaio yapévn (dev pmopodiv mAEoV va Tapéyovv 16y pHOGN S TPOG T TAV®/TPOS TO
KAT®).

Movo ot tapoyot mov dev eivar LER g€axolovBovv va givar dtabécipot yio m pvubuion tov
GLOTNUATOG. AgOOUEVIG LG OVIGOPPOTHOS 1GYVOG £1GO00V, N TPOKVTTOVGH OTOKALON
oLyvoTNTOG givol emopévmg peyolvtepn omd O, TL 6TV Katdotoon pe OAa o dlabfécipa
LER.

Avm 1 Kotdotaon povtelomoteital e peiwon g evépyetog (OnAadT, ETOVAKALLAK®OON
¢ Kapmving MW/Hz) ion pe 10 mocootd g EAZ mov ydvetar Adym g eEAvTAnong tov
LER. To mtococt6 avto givor to pepidoro LER.

[No mopddetypa, edv to pepidio LER eivor 50%, poig eEavtinbei to LER, 1 evépyeia
pewwverat katd cvvteheotn 2 (ta MW/Hz avoarpooappoloviol Kotd cuvielest 2). Avtd
onuaivet 6t M oandkion ovyvotrog mov oyetieton pe p avicoppomio 1oyHOg
dumhaotaleTon 6€ GUYKPION e TNV TUTIKN GLVON K.

H axorovdn Ewdva delyvet ) peiwon o ovtd t0 TapadetyploL.

APy [MW]

3500

3000 e—Standard MW/Hz curve

2500 ——Rescaled MW/Hz curve (LER share = 0.5)

2000
1500
1000 -| APy, = 1000 MW
500
0
-500

\
-1000 SSAf =-133.4 mHz |
[sser -

-1500
Ssaf=-66.7 bt |

-2000

-2500

-3000

-3500 ¥
-260 -240 -220 -200 -180 -160 -140 -120 -100 -80 -60 -40 -20 O 20 40 60 80 100 120 140 160 180 200 220 240 260

SSAf [mHz]

Ewova 5: Mapdadelypa avanpooappoyrg tng KAipakag tng kapnuAng MW/Hz katd cuvteleoth 2

To povtého evnuepmvel og kbBe Aemtd m Vv Tpéyovca evépyela pObuong (reg. en.y,). O
TOmog eiva:

reg.eNsiandara * (1 — LER share), if LER are depleted
reg.eN.siandard» if LER are not depleted

(M

reg.en., = {

Mo va eleyyBet edv to LER éyouv e€avtinbel 1 Oyt 10 evepyslokd mepleyOUevo Tov
tapevtpa LER vroAloyileton o€ kdOe Aemto.
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H Ewoéva 6 oynmuotkd ogiyver v dwdikacio pe v omoior 1 gvépyei pvOuong
avampocopudleTar mg cuvéneln g e&avtinong evog LER.

v NO o1 1

MW/ H 2 conve rescaling Tactor

e . | LER share
YES

If LER are depleted, the system MW/Hz curve is
rescaled by a factor equivalent to the LER share.
E.g., the FCR provided at 200mHz becomes
(1-LER share)*FCR dimensioning

It increase the SSAfin the following minute (given YES/NO

the same AP,,)

LER SOCcalculation
» The LER equivalent state of charge (SOC) is
calculated minute by minute.

v
SSAS

Ewovo 6: Zynpotikn o1edikacio yio Ty avemrpocappoyn s Khipakeg s kaproing MW/Hz og anotéleopa
g e&avrinong Tov LER

To cuvdvLaGUEVO OTOTEAEGLLATA TNG GTPOUTNYIKNG ETAVOPOPTIONG KO TG TPOGOLOLMUEVNG
andKMong cvuyvotnTag Propovv va odnyncovy 1o LER va avakdpyet amd pio kotdotoon
egavrinone. Kabog ovpPaivel avtod, n evépysior puOUIONG EMGTPEPEL GTNV TLTIKN TNG
kataotaon (wy. 15000 MW / Hz edv EAX = 3000 MW).

Ta LER Bsmpovvion ympig evepyelokons TePLOPIoUOVS EVA 1) GLYVOTNTO TOPUUEVEL EVTOG
g Tomwng [eproymg Zvyvotntag

Edv n ovvemeg vrépPaon g Tomkng Ilepoymg Zvyvomntoag meprhopfaver v
EVEPYOMOINGT KUTAGTAGNC GUVAYEPHOD?, 1] EVEPYOTOMUEVT EVEPYELXL KO 1] VITOAEITOMEVN
EVEPYEWD. OTOV TOUIELTNPO VTOAOYifovionw amd TNV €vepyomoinon e KoTdoToong
GLUVAYEPULOD.

Ta LER g&avtiovvion KaBdg 0 TOUIELTNPAG TOVS PTAVEL GTO HEYIGTO 1) EAAYLOTO EMIMESO
evépyelog. H yopntudmta tou topievtipa e&aptatat omd v eAdytotn ypovikn nepiodo
gvepyomoinong otnv omoia vrokewrtor ot LER.

2.7. MovtéLo Y0 TOV VTOLOYIGHO TG OVVOUIKNG TS OTOKAMONG GVYVOTNTAS OE KGOE
Aemto

4 Mo, KaTGoTaoT GLUVAYEPUOD EVEPYOTOIELTAL GV 1GYVEL TOLAGYIGTOV pia amd Tig akdlovdeg cuvOnKec:
e H amdivt Tyn g TPOosoLotmpEVHG andkAong cuyvoTnTas otadeprg Katdotaons vrepPaivet
Y 5 cvveyopeve Aemtd to Nov g Méyiotng Andkiiong Xvyvomrog Xtabeprg Katdotaong.
e H amdivtm Ty g TPOSOUOI®UEVNG amOKAIONG GLYVOTNTAG oTAOEPTG KATAoTAONS VITEPPaiveL
v 15 cvveydueva Aemtd v T [eployn Zvyvomra.
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Ta xopaKTNPIGTIKA TNG GLYVOTNTAS KATH TN O1EPKELN EVOG LETAPATIKOD QUIVOUEVOL - OTTWG
10 p€y1oto g ovyvotrag (vaodip 1 Cevif) kot o RoCoF - mpémet va Aappdvoviot veoyn
v T drdikacio dtuotactoddynong e EAX (Ewova 7).

= Power imbalance]

Power imbalance

-5 0 5 10 15 20 Time [s]5 30 35 40 45

0.005

-0.005

— Af
0] s— Nadir of freq yis the mini i frequency e Derivative of Af -0.015

deviation reached during an underfrequency transient.
Zenit of freqeuncyis the corresponding figure in
overfrequency.

-0.025

0.2 \ / -0.035

RoCoF (Rate of Change of Frequency)is
the frequency deviation derivative.
0.25 0.045

Frequency deviation[Hz]
Derivative of df [Hz/s]

Ewoévao 7: [apdadcrypo petafatikdv YopoKTNPLOTIKOV GUYVOTNTIS KUl KOPLOV IEIKTOV 0mddoons: (evid, vadip
ka1 RoCoF

Agdopévov tov peyahov oplfuol HeTaOTIKOV TOL TPEMEL VAL VITOAOYIGTOVV YloL TNV
AoKNoM TS OOTAGIOAOYNONG, EVAL AVEPIKTO VO EKTEAEGTEL [0 TPOYHOTIKY] SVVOIKT
npocopoimnon oe kibe Aentd. Emopévag, vdpyet avaykn va viofetOet évag alyePpikoc
VTOAOYIGHOG T®V aKpoimV TIH®VY TG cvuyvotntog ({evib/vadip) kot tov RoCoF Eekivavrog
amd TO OMAOTOMUEVO (CVYKEVIP®TIKO) HOVTEAO povol {uyolh mov amewoviletar otnv
Ewoéva 8, Bacel extiunoewv [2].

| I + 87, + 1
L I —— L P —— » Aw
T I + T, - Ms+D,,

Droop Faguivalent dvinamic Fquation of motion

e

of FCR provision
Ewoéva 8: Arhomompévo single-busbar dvvapiké povréro Tov svoetipotog woyvog s CE
Omov:

e Eliocwon kivnong: aviimpooonedel TNV omdOKPIoT TOV GLGTNUATOV 16X0V0S OGOV
aQOPA TNV AOPAVELL KOL TNV ALTOpPVOLLGT TOL PopTiov.

o XTaTIoNOG: avTrpoowneVEL T otaTikn andkpion g EAZ (BA. Figure 4);
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o IcooOvaun dSvvapun g mwapoyns EAX: avimmpocwnedel To HéGo GLVOLAGUEVA
OTOTEAECUOTO TOV OVVOUIKOV OTOKPIcE®V TTOL TapEyYoviar omd OAOLG TOVG
mapoyovg EAX.

Ot mapapetpot mov tapovsialovror oty Ewova 8 givau:

Rpy = ﬁ : i—" [pupfpfuﬁf] Droop 1n pu (En. Reg. 1s associated with a
certain MW/Hz curve and it’s expressed in [MW/Hz])
Ty [s] Pole tune constant of average FCR dynamics
T, [5] Zero time constant of average FCR dynamics
D,, = fz [Pup /puas] Self-regulation of load (D 1s expressed in
[puw/Hz])
M=2-H|[s] System equivalent angular momentum
(2*Inertia)
B, [MW] Load at SA level
fn Nomunal frequency (50 Hz)

H ££000¢ Tov draypdppatog (Aw) eivar n omdKAMOT GLYVOTNTOG GE PU.

AopBdvoviag vmoyn TV TPAYHOTIKA Kol GOVOETN SUVOUIKE TNG ZVYYPOVIGUEVNG
[Teproymg, e avtd To POVTELD EICAYOVTOL CNUOVTIKEG TPOCEYYIoELS, KaBmG Kdbe Tdpoyog
(ko k@O Tevoroyin) Exel TIG S1KEG TOV 1O1UTEPATNTEG OGOV OPOPA TH SVVOLIKT AVATTUENG
g EAZ. Avt) n mowiMa amokpice®mv omlomoleiton Pe €vol OTAOTOINUEVO OVVOUIKO
HOVTELO 21G TAENG TpOoKEEVOL va e€ayBovV ot adyefpiol TOTOL Yo TIC OKPaieg TIUEG TNG
ovyvomtog (Cevib/vadip) kot tov RoCoF. To RoCoF a&loioyeitar 6mme to apycd RoCoF.

Ot Omol avtol TPokHITOLV pe TV TTapadoyn OtL epapuoletor Pabuiaio datapoyn oTo
povtéro mov mapovactdaleTar oty Ewova 8.

Me avtdv oV TpOTOo o odyePpikn oxéon petald g Slotapayng Kot TV TOPUUETPMOV TOV
GLGTHHATOG pUopel var ypnopomondel pésa 6To emavoANTTIKO TOAVOTIKO HOVTELO.

O voAoYIGHOG TOV SVVOUIKAOV ETOOCEMV TOV OTOKAIGE®V cuyvotTos PacileTor cTov
w0 Padud Aemtopépelag 1-Aemtod mov vioBeNONKE Yoo TOLS VIOAOYIGHOVG GTAdEPNG
KaTaoTaons. Avtd onuaivel 0Tt OAEG ot HeTafPANTES (TT.). avicoppomio 1oyVOG Kol ATOKAIGT
ovyvottag otadepng kKaTdoTaoms) cuvexitovv va aAAGLovV AenTtd TPOG AEMTO.
Enopévac, 1660 ot petafatikég axpaieg Tipég g ovyvotmrog (Levib/vadip) 660 kat to
RoCoF vroloyilovion og Bdon 1-Aemtov.
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H &ic000g avtoh Tov vToAoyiooy gival 1 dtopopd ™G avicoppomiog 1oyHog petald 600
aKOAovOV AETTOV.

2.8 Afwidynon tov Kprtnpiov omodoyns TS TPOKVATOVCUS TPOGOUOLMUEVIG
OTOKALONG GLYVOTNTOG

H dwotacordynon mg EAX Oewpeiton omodektn edv dwoocporiler 01t n EAX elvan
avemapKng Oyt ouyvotepa amod pio opd kébe 20 £n.

To mpmto Ppa eivar vo a&roroyndel edv éva cuykekpipuévo Aentd Bempeiton amodekto
Aentd. 'Evo Aentd Oempeitor amodektd Aento edv mANpoi OAa o axkdlovba tpio KplTnplo:

e H oméAlvtn Tun G TPOGOUOIWUEVNC OAmOKAIONG ocvyvotntoag otafepng
katdotoong oev vmepPaivel ™ péylotn omdKAon  cvyvotnTog GTOOEPNG
KOTAOTOONG:

e H amdilvtn T g HEYIOTNC/EANIOTNG OTIYLOLOG OTOKAIONG GLYVOTNTOG KOTA TN
dugpkela petafoatikdv covinkomv dev vrepPaivel Ta dpla mov Kabopilovror omd
tovg AXM-

e H amoivtn tiun ™g RoCoF dev vrepPaiverl ™ péyrot apyikry RoCoF omwg
opiletan amd tovg AZM.

‘Eva Aentd Bempeiton pun omodektd Aemtd €0V TOVAAYIGTOV £VaL KPITHPLO OEV TANPEITAL.

o v epunveio Tov Kprmpiov «pia eopd ota 20 ypdviay, €lodyeTor 1 Evvolo NG
«kpiloung cuvOnKNo»: Hia Kpioiun cuvONKn gival pio GEPE PN OTOSEKTMOV AETTOV TOL
améyovy HeTald Tovg Oyl TEPIGGOTEPO AmO Wi TOPAUETPO ¥pdvoL (m.y. 15 Aentd).

Mo pepovopévn Kpiown Zvvonkn 0o propoidoe emopévmg vo S1opope®veTOL omd apKeT
axoAovBa Aemtd OmOV £va N TEPLGGATEPO KPLTHPLOL VO UV TAT|POVVTOL.

H emoyn pog tétolag mpocéyyiong oyetiCetar pe 10 yeyovdg 0Tt 0 cuvovacuog
STaPUY®OV TOV TPOKAAOLY U0 KOTACTOON OOV O&V TANPOLVTOL Vo 1| TEPIGGOTEPO
kprpa (SSAT/ Levib/vadip / RoCoF) Ba pmopodoe va dtapkEcel apKeTd AemTd.

To kprnpro «pio eopd oto 20 xpoviay epapudletor otov aptuod tov Kpicipov Zuvonkov
Ko Oyl 6€ LELOVOUEVO AETTTA.

Emopévoc, n daotaciohdynon g EAX anookonel ot dtac@dAion 6t 0 apOpodg tov
aviyvevouevov Kpiociuwv ZuvOnkov eivon pikpotepog 1 icog pe to 1/20 tov ap1fpod tov
TPOGOLOIOUEVOV ETDV.

[Ly., €v wpocopoiwBovv 200 £ amd to poviéro, 0ev Ba TpokHhyovy TePLocdTEPES Amd
10 (200/20) Kpioyeg XvvOnkeg.
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H amégaon autr va dnpooteuBei otnv E@nuepida tng KuPepvnoswe.
ABrva, 24 lavouapiou 2025

O Avtuimpoedpoc Khddou
AHMHTPIOZ ®OOYPAAPHX

[ Kamodiotpiou 34, 104 32 Abrva
. I EONIKO TnA. Kévtpo 210 5279000
[ TYNOIrPA®EIO AToGTON £yypa@wv Tpog Snpooicuon oto OEK
* 020342 10307250052 =*

otnv nhektpovikr SielBuvon https://eservices.et.gr
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