INNOAgrovoltaics

ACADEMIA

SUSTAINABLE AGRICULTURE WITH ADDED VALUE

Kg&%%EAIA iNNOAgrovoltaics ACADEMIA is a project-management division, a non-separable part of the

QR Ch TR o iNNObizAcademia Bulgaria, powered by iINNOBIZT™ Swiss-Global Ecosystem and Partner Network.




IOUNCKYyCUOHEeH ceMUHap Ha TeMa TexXHO/NMormm, CUCTeMMm,
HOPMaTUBU 3a 6aTepuunTe 3a CbXpaHeHue Ha eHeprus

BU3NA 3A N3TPAXOAHE HA 1 MAJTNOH
NMOKPUBHU U ATPOBOJITANYHHU LLEHTPAJIA
NMN1IOC CbXPAHEHUE

npod. Xpmcrto Bacunen
N KOJTEKTUB
depepaunsda Ha HaydHo-TexHUMYeckunTe cbro3m (OHTC) rpan Codpus

13.12.2024r.



OCHOBHUAT MPUHLLMMN B Ta3n BU3USA € eHeprumaTta ga ce
npounsBeXKga 1 CbxpaHaBa TaM, Kb,eTO OCHOBHO ce
KOHCYMWMPA, a Konm4yecTBaTa U3NMNLLIHa eHeprma ga ce
CbXpaHaBaT B 6baTepunin 3a crnogesieHo CbxXpaHeHure U Oa
Ce KOHCYMMPAT OT Y1eHOBETE Ha EHEPIUMHUTE

OOLIHOCTW.
[MpenBwm>xaa ce NpoekKTa Oa 6bae n3rpageH 3a nepmosn

OT 5 rognHm, KaTto NPOrHo3HMga 6pon PaboTHM MecTa 3a
noco4yeHmMda nepmop e okosno 5000.

Rg’_\%tgfm A iNNOAgrovoltaics ACADEMIA is a project-management division, a non-separable part of the
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| TeXxHUKa Ha MHBECTULIUATA (3B

[MpoeKTbT We 6bae M3rpageH Ha 6a3aTta Ha Nyb6IMYHO-YaCTHO +
eBPOMNENCKO PUHAHCUPAHE Ha clegHWna NPUHUNM:
« Ob6La CTOMHOCT Ha NpoeKTa — 7 mnpa. € 6e3 40C
¢« CTOMHOCT Ha YaCcTHUTE + OOWUMHCKUTE MHBeCcTULUMmM — 2.5 mnpa. € 6e3
e
« CTOMHOCT Ha ObpXXaBHUTe nHBecTuumm — 2.5 mnpa. € 6e3 40C
« CTOMHOCT Ha eBponencKkmnTe nHBectmumm —2 mnpg. € 6e3 4C
 65% OobpyKaBHa NOMOLL, + eBPONencKo pMHAHCUpPaHe 33
OOMaKWMHCTBATA.
[ToMOoLLUTa 33 OTOENMHUTE TPYNY OOMAaKMHCTBA B 3aBUCUMOCT OT
CTeneHTa Ha eHeprmmHa 6egHoOCT e pa3nnyHa.
 57% obpykaBHa NoMoL, + eBPOMNENCKO PUMHAHCUPAHE 3a MUKPO U
MaTK GUPMU N OBLLINHMN.
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| TexHUn4YecKkm peLueHus (2

CyMapHaTa MHCTamMpaHa MOLWHOCT Ha U3rpageHnte PV LeHTpanm
e 6bae okono 8 GWp, KaTo Han-MankuTe ueHTpanu we 6baaT 4
KWp, a MaKCMManHaTa MOLLHOCT 332 KOMYHaNHMN N PUPMEHU LIEHTPANU
e 0o 80 kWp. CyMapHUAT MHCTaNIMPaH KanaunTeT 3a CbXpPaHeHMe Ha
eHepruna we 6bvae 15 GWh, KaTo Han-Mankute batepun we 6baaTc
KanauuteT 8 KWh, a 3a dnpmMeHnTe 1 KoMyHanHun batepmm
MaKCUManHMa KanauuteT we 6bae 0o 150 kWh.

CYyMapHUAT MHCTaNMPaH KanaumTeT 3a CbXpPaHeHMe Ha eHeprma we
6boe 20 GWh (15 GWh ype3 6atepunmHo cbxpaHeHne n 5 GWh
BCNeacTBME YNpaB/IEHMETO Ha eNEKTPOOOMAaKNHCKNTE ypean).

BcnegcrBme Ha Mallaba Ha MpoekKTa, Ce oYaKBa LeHUTE Ha
KOMMOHEeHTUTE Oa ce HaMandaT ¢ okoJsio 10%.
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Bua Ha goenHocTTa MHBECTULUSA
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MoLLHOCT 6.5 kW -1 MiH. Bpo4a

[locTtaBka Ha 6aTepun 3a CbXpaHeEHWE Ha eHeprma c ool
kamauuTeT 15 GWh ¢ ueHa 100€/kWh 1500 MIH. €

Pa3xoau 3a okabengBaHe M MOHTa)K Ha CTeHHO Tabrsio,

6aTepun U MHBEPTOPM 570 Mun. €

B MJIH. €
a
6e3 A0C
[locTtaBka Ha PV naHenu c o6ua mouiHocT 8 GWp
ePeKTUBHOCT Ha nMaHenurte = 25% 1 oTHOCUTENHa LeHa 1120 MnH. €
014 €/Wp
Pa3xogu 3a Tpy4d 3a MOHTaXX Ha 8 GWp naHenn m
MOHTa)X Ha MeTalTHa KOHCT 1230 MAH. €
PYKLLMA
[locTaBka Ha MeTa/lHa KOHCTPYKLMSA 38 MOHTaX BbpXy
HaKTOHEHU N XOPW3OHTaNHM NoKpuBKM Ha 8 GWp
MpunoxeHne 2 S50 MITH. €
" [NocTaBKa Ha XMBpUOHU MHBEPTOPWU CbC CpeaHa
. P PTOP P 1600 MNH. €

/| Pa3xoOm 3a eHepruiHu NpoyYBaHus, TEXHUUYECKM
NPOEKTU pa3peLLeHMs 3a MPUCbeamHsBaHe + obydeHme 250 MIH. €
Ha MOHTa>XHULUWM — 5%

B Pasxopu 3a ynpasneHue Ha npoekta —1% 70 MAH. €

O6Ly, pasxopa, 7000 MSH. €




CTeneH Ha eHeprmmHa

6eaHOCT Ha
AOMaKMHCTBaTa

OdunMeHcunda

EHeprumHo 6egHum
OOMAKMHCTBA -
85% ObpykaBHa MOMOLLL

[HOMaKMHCTBa CbC CpeaHa
eHeprmmHa 6egHocCT — 67%
Obp>KaBHa NoMoLL,

[loMaknHcTBa 6e3
eHeprmMmHa 6egHocCT — 33%
ObpXXaBHa NOMOLL

OO6LLa CTOMHOCT Ha
MHBECTULIMUNTE: YaCTHU +
OOLLMHCKN +
ObP>aBHU + eBPOMNencKm

OTHocuTeneH
nsin v aéecontoreH| O6Lwa ctonHoOCT
6pom Ha Ha UHBeCTULUMATA
AOMaKMHCTBaTa 6e3z AA0OC

%, Xx1nn. 6poga MIH. €
30%;
296.96 xmnaoum 1282
30%;
296.96 xmnaoum [
o/
0% 2576

3959 xmnaou

- 6440

CTOMHOCT Ha
YyacTHaTa
MHBeCTULUA
6e3 A0C

M/H. €

248.4

546.5

1479.4

2274.3

CTOMHOCT Ha
Obp)XaBHaTa +
eBpornemnckKara

MHBeCTULUA

6e3 A0C

M/H. €

1683.6

1385.5

1096.6

4165.7




'YcTaHOBSAIBaHe Ha perfiaMeHT (38
OCHOBEH MPUHLMMN MPW onpeaenaHe cTeneHTa Ha eHeprmmHaTa 6egHoCT e

PABHOMOCTABEHOCT Ha pPa3xoanTe Ha JOMaAaKMHCTBATA 3a. XpaHa, eEHEPTUNHN

HY>XO U, U3MNalaHe Ha XUnuLle, 34paBeonal3BaHe, obpa3oBaHMe, KyTypa U

apyru. Npepgnara ce cTteneHTa Ha eHeprMmHa 6egHOCT ce onpenens B

3aBUCUMOCT OT CTOMHOCTTA Ha MoKa3aTesd

K K= I'I'l,q/NH,

KbOEeToO:

o I'T1Q carogmHUTE NPUXOON Ha OOMAKMHCTBOTO M Ce onpenenaT oT
npuxogmTe Ha YeHoBeTe Ha JOMaKMHCTBOTO 3a NnocriegHnTe TP rogmHmv
OT: paboOTHM 3aMNaTK, rPaXkgaHCKM 0OroBOPU, AOrOBOPW 33 HaeMMU,
MNEeHCUWN, PEHTU, MPUXOAN OT MPOOAXKOM HAa HEABUMYKMMO MMYLLIECTBO U AP.,

e Np-OpoAaT Ha UneHoBeTe Ha LOMaKUHCTBOTO.

[OOUNLLHNTE MPUXOOW Ce aKTyanm3npaT BCAKa roamHa.
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MnaHupaHe u dasm Ha peannsaumd

[NMpegBm>kaa ce NPOEeKTLT Oa 6bae peanm3npaH 3a nepuod ot 5 rognHum T.e. mo eguH J10T
Ha roamMHa c Hadano 01.01.2026 r., KaTo BCcAKa rogmHa ce nHctanupat okosno 1.e GWp
(MokpumBHW + Arpo) PV ueHTpanu.

ToBa 03HayaBa, Ye roguilHaTa YacTHa MHBECTULUMA 3a peaiM3aulmaTa Ha NpoeKTa Wwe
6baoe okono 500 MnH. € 6e3 AC, obprkaBHaTa 500 mMnH. € 6e3 C n eBponemnckaTta 400
MnH. € 6e3 O0C.

[Mopagn NporHo3aTa 3a HEMPEeKbCHATO HaMaNaBaHe Ha LLleHWUTe Ha NaHenuTe, batepuute
N MHBEPTOPUTE Ce OYakBa da ce peannsmpaTt MKOHOMWUK B pa3Mep Haa 1 Mapa.€.

[MNaHMpPaHOTO roamLLIHO NMPOM3BOACTBO Ha efleKkTpoeHeprmnsa e okono 10 TWh, kaTo
ceb6eCTOMHOCTTa Ha MPAKO KOHCYMUMpaHaTa eHeprusa ce o4aksa fJa 6bae noa 25 €/MWh, a
cebecTOMHOCTTA Ha NpeMmnHanaTa npe3 batepummnTe eneKTpoeHeprmg e ce oCcKbndana C
okono 15 €/MWh. Te3n cCTOMHOCTM ca U3uncreHn Ha Basata Ha cyMapHaTa UHBecTULUS
(WacTHa + Ny6MYHa).

B MakcuMManHa CTeneH Luie ce M3non3BaT akyMynmpalmTte CnocobHOCTM Ha
eNeKTpPoaOMaKMHCKMTE ypeau (bomnepun, KnuMaTMum) 1 NnepanHaTa, MManHaTa M YaCTUYHO
roTBapCKaTa neyka e paboTaT B YacoBeTe Ha NMMKOBA reHepaumna Ha GoToBONTANYHUTE
(PV) naHenwn.
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| TexHUu4YecKu NpeauMcTBa U NOCTUIKEHUS (B8

B pe3ynTtaT Ha onucaHmTe No-rope TeXHNYeCKn pelleHunsd,
YYBCTBUTENTHO LLE Ce HaMaaT 3aryoumTe oT MpeHoC U pa3snpeneneHme u
LLle Ce pa3ToBapu NpeHocHaTa (C HacToALWM rognilHm 3arybm ot 2.15%) u
pasnpegenMTenHaTa Mpexa N MpPeXXmMTe HUCKO HanpeXXeHume (C HacToAaLm
OOLWM roanLLIHM 3arybum ot oKoso 7%), Tb KaToO eHeprmaTta ce Nnpom3Bexxaa
N CbXpaHAaBa TaM KbAEeTO Ce KOHCYMMpPa.

Moy NaHMPaHO roanLLHO Npon3BoacTeo oT 10 TWh, oT npencroaumTe
33 n3rpa)kgaHe 1 MaH. PV ueHTpanu, rogniiHnTe 3arybm Ha eHeprma B
MpeXKaTa We ce HaManaTt ¢ okono 0.65 TWh.

B TO31 cnydyam oTnaga HeobxoamMmMoCTTa OT MOHTUMPAHE Ha
OOMbAHUTENTHM TpaHCHOPMaTOPWN.

LLle ce nogobpn Ka4ecTBOTO Ha eNneKTpocHabaaBaHEeTO, B TOBA YMC0 U
Ha nokasaTena ,SAIDI" (System Average Interruption Duration Index ),
KOWUTO OTYMTaA rogniuHaTa Npoab/MHKUTENMHOCT (B YacoBe) Ha
MPEeKbCBAHETO Ha eNeKTPoCcHabaaBaHeToO.
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| MHBEeCTULIMOHEH NOTeHUManN =

CaMo c okono 2.5 Mnpa. € obp>»XaBHW MHBECTULLNK, 2 MNpa. €
eBpPOnNencKo pMHaHcmpaHe mn 2.5 mnpg. € 4acTHM MHBECTULU NN LLLEe ce
MNPOM3BEXOAT pa3npeneneHo roomHo okosio 10 TWh enektpumyecka
eHeprma u e ce narpagu pasnpegeneH KkanayunTteT 3a CbxXpaHeHe B
pasmep oT15 GWh npm ToBa ¢ eKCTPEMHO HUCKU N3PAaBHEHU LLEHN Ha
eHepruaTta LCOE < 30€/ MWh.

Cnefg vsnnawaHe Ha MHBeCTUUMATa CToMHoCTTa Ha LCOE we cnagHe
nopg 10€/ MWh. LLLe ce npemMaxHe TpalHo eHeprmHaTa 6e0HOoCT 33
OOMaKMHCTBATa y4yacTBallM B TO3U MPOEKT U Te LWe M3143aT
6e3npobeMHo Ha cBOOOAHMA eHeprmeH nasap.

OOLWMHMTE B CTpaHaTa e nonyydyaBaT rognHo okono 0.4TWh
eneKTpMYecKa eHeprmga + CbXpaHeHMe C eKCTPEMHO HMUCKM LUeHM Ha
eHeprmarta. MMKpo 1 Mankma bm3HecC B CTpaHaTa e nosny4yaBa rogunHoO
oKo/1o 0.4 TWh eneKkTpuyecka eHeprma + CbxpaHeHMe 1 ce o4akBa aa
NOBULLIM TAXHATA KOHKYPEHTHOCT.
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MpepuMcTBa Ha TEXHOJIONUATA (2R

Ha HauMoHanHMa eHeprmeH nalsap PV texHonormara e
edVNHCTBEHAaTa, KOATO He N3MO0M13Ba M3KoMaeMuM ropmBa UM aTOMHO
ropmnBO N UMa HYTEBU eMUCUU N HAMaA gdapeHM oTnaabuu U
NO3BOJ1ABa pa3npeneneHo Npon3BoaOCcTBO N CbXpPaHeEHMeE Ha
eHeprug, 6e3 OBmKeLlm ce 4acTu, LUYyM 1 BMBpaunm mn pasxogm 3a
OCHOBHW U TEKYLLIM PEMOHTU U U3PABHEHUTE LIEHUM Ha eHeprmaTa —
LCOE ca eKCTpeMHO HUCKW, MPUW TOBA B FrPaHUNLLMTE HA MMOTA Ha
noTpeburtens.

B nepumoga Ha ekcrnnoataumMsa Ha PV ueHTpanute (= 30 rognHm)

PaboTaT 6e3LyMHO U ,6e3ponoTHO" 3a ,61aroto” Ha JOMaKMHCTBATa
6e3 ga ce Hy»kOadaT oT ,xn14a6 nnm Boga®.
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NMpeanMCcTBa Ha peanu3auumdaTa Ha (&5
NPOEeKTa B COLMAJIEH acNeKT

Cnep n3TM4yaHe Ha eKcrnaoaTauMoHHMa nepumod Ha PV naHenuTte B
PaMKUTE Ha eanH paboTeH AeH, Te ce 3aMeHAT C HOBW MaHenm C no-
BMCOKa ePEeKTMBHOCT, a CTapuUTe NaHesnun ce BpPbLUAT B CrieumanHu
CbOMpaTENHM NYHKTOBE 3a peUnKINpaHe , 3a KOeTO COBCTBEHUNLINTE UM
nonydyaBaT onpegesieHo Bb3Harpa)kageHume.

[10 TO3U HauMH 6bNrapCcKkMTE OOMaKMHCTBA, MUKPO U MalbK B3HecC U
Ob/IrapcKMTe OBLMHM CTaBaT MUKPO MHBECTUTOPW B Ob/irapcKaTa
eHepreTnka. To3m GpaKT ocnrypsasa npo3padyHOCT NP peanm3aumaTta Ha
MPOEKTUTE N B MakKCMMaliHa CTeneH orpaHmyaBa KOPYNUMOHHUTE
MPaKTUKU XapaKTeEPHWM 3a NyOINYHUNTE MHBECTULIUWN.
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'YCTOMUYMBOCT Ha UHBECTULIMNATA (38

[Mpu ueHTpanuTe paboTelln C N3KOMAaeMM ropmBa UM C aTOMHO FrOPUBO
Ca HeOoOBXoOAMMM 3HAYUTENHM CPEeaCTBa 3a N3BEXXOAHETO UM OT
eKcrsioatauma 1 3a nocsieaBallun 0encTeuma (pekyntTmBauma v gpyrn).

Pa3npeneneHoTo Npon3BOACTBO U CbXpPaHeHWE Ha eHeprmg
HenocpeacTBeEHO 00 NoTpebunTenmTe Ha eHeprmga, ocUrypaBa BUCOKA
YCTOMYMBOCT Ha eNeKTpocHabaaBaHeTo Mpu NpupogHmM 6egcTBma m
KOHPNMUNKTN.

TexHoONornmaTa ocurypsaBa YyBCTBMTENHO pa3ToBapBaHe Ha MPeHOCHUTE,
pasnpenenmTenHUTE N MpPeXmnTe HUCKO HanpexXeHme, KaTo HaMasnaBa
roguHmTE 3arybum B Mpexxmte ¢ okono 0.65 TWh.

OT HeobXoONMUTE MHBECTULIMM B pa3Mep Ha 7 mnpg. € 6e3 O0C, okono
3 -3.5 Mnpa. € we 6bOaT n3pas3xoneHu 3a BHOC Ha obopyaBaHe.
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|do6aBeHaTa CTOMHOCT Ha UHBECTULUATA (38

OcTaHanuTte 3.5-4 mnpa. € we 6bOaT M3pa3xoaeHu 3a PaboTHU
3aM71aT U NPOM3BOACTBO Ha 0bopyaBaHe B CTpaHaTa.

B HOWN 1 HAT we noctbnga okono 1.2 Mnpa. € non popmaTta Ha
OaHbLUUM M OCUTYPOBKMW.

BCcUUKM ObprKaBM B permoHa pa3paboTBaT NogoOHM MPOEKTU U
Ca HepearIMCTUYHM NN1aHOBETE 3a MPOM3BOACTBO M NpoaaXkba Ha
CKbMa gapeHa eHepruga c LeHa okono 150€/MWh.
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bnarogaps 3a BHUMaHMETO!

INnNnoagrovoltaics@innobizacademia.org
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