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XapaKTepHCTHKH Ha HHBECTHUHOHHOTO [IpeajaoxeHue

BbB Bpb3Ka ¢ M3rpagaHeTo Ha HOBA $OTOBONITANYHH NeHTpaH ¢ 06ia MomuocT SO0MW u
HOBa pasnpejennTenna ypenba (PH) 20kV, S50MVA B I Ne78478.134.767 B MeCTHOCTHTe
mectHocTuTe ,llanpatHuna” , ,Kamuka', ,Kaparonpak®, ,CryGesna”s 3eMyIHLIETO Ha c. Lleposo,
06w, Jlecuuoso, 061, [Tasapaxuk. O6wara IJIOLY Ha KMOTHTe 551,26 nKa.

EnexTpouenTpanara e npeobpasysa cabHYEBaTA paguHanuA B eJeKTpHYecKa eHeprus,
4pe3 QOTOBOITAUYHH MOAY/IM,

3a NOCTUraHe Ha MHCTA/AMpaHa MOLIHOCT 49 990kWp, mie 6naat moHTHpanu 83 3176p.
GOTOBONTANYHH MOAY/IM FreHEPHPALIH TOK C MOCTORHHO HalpexeHHe.

Bcekn oT MoayauTe e 6be ¢ MOUIHOCT 600Wp. 3a noBuaBade Ha oblaTa eQeKTHBHOCT
Ha @JIeKTPOLEHTpaaTa, (POTOBOITAMIHHTE MOAY/IM e Ca CBBP3aHU IOCNESOBATENHO B
CTpHHIOBe. [TOJy4e€HHUAT OT TAX TOK C OCTOSHHO HAMNpEKeHUe Wie Ce npeo6pasyBa B TaKbB C
NpoMeHaMBO Hanpexenre 0.80kV ot 192 6posa TpudasHu WHBEPTOPH ¢ MOIIHOCT 215kW
(Huawei, SUN2000 - 100KTL-H1}, Bcexn.

[IpoMeHINBO TOKOBHTE HM3XOAH HAa MHBEPTOPHUTE Lie GHAAT 06eIMHEHH B ypenba HHCKO
Hanpexenve (HH) na Komnaexktunm Tpaucdopmaropum noacrarnuu (KTI).
TpaHCcpOPMATOPHHUTE CTAHLMM Uie Npeo6pasysat HanpexxeHUeTo oT 0.8KV, ypes nopumasay
TpaHcdopMaTop B HanpexeHue 20KV,

KTII-rata me 6BbJaT cBbp3aHM KbM HOBA pasnpenenuTenHa ypeata 20kV, 50MVA
pasitonoxkena B [[M Ne78478.134,767.

Ot pasmpesenurtennata ypea6a (PII), upes KabesHa Bpb3aka - MO0 [Pyr NpPOEKT,
€/IEKTPOCHEPIrUATa e C& MOJaBa KbM e/ICKTPONPEHOCHATa Mpexa CJief| IpeoBpasyBaHe B
eNIEKTPOEHEPrusaTa ¢ TpudasHo Hanpexedue 110kV u npoMMnuieHa YecToTa 50Hz, cwriacHo
HM3UCKBaHMATa Ha ECO A/l

K'bM cHcTemaTa me 6baT CBbp3aHu NHPOBO pesle H JOTHIECKH KOHTPOJIED 34 CIefieHe Ha
apaMETPHTE H IPOH3BO/ICTEOTO HA e/JIEKTPOEHEPTHA OT (pOTOBONTANYHATA LEHTPaIA.
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Texnuyecka 3anucka

PoToBONITAMYHATA LEHTPAIATA Lile Gb/e u3rpajzeHa spxy 551,26 1xa MMOTH HaxXOASIH ce
B MECTROCTHTE MeCTHOCTUTE ,IlanpaTunua” , ,Kamuka', ,KapaTonpak® »CTy6esa",B seManILeTO
Ha ¢. leposo, 06w Jlecn4oBo, 06.1. [lasapmpxuk c MHCTa/IHpaHa MOIIHOCT 49 990 kWp.

QoroBosTaMYHATA LEHTpala e OpranusvpaHa Ha HaaM4Hata 3eMA. OCHIypeHH ca
BBTPCIIHH I'bTHILA U N/IOMAAKK 32 MOAAPEKKA U 06CAy)KBaHEe HA uenTpaaarta. [IeTHIATA M
NAOWAAKNTE e 6'b4aT U3rPaeHH OT JONbAHHTENHO VILIHTHEH ChUIECTBYBAll, 3¢MEH [04YBEH
CJIOH, KAKTO W HOB CJI0H, CbCTOAI ce oT 350 mm A06pe YIUIbTHEH 3bPHECT MaTepHaT; TPOLieH
KaMBK U NSICHK.

HocTbnbT g0 o6exTa e 6'b4e 0ChleCTREH Npes ChIIEeCTRYBALIN II'LTHULIA B MECTHOCTUTE, B
KOHTO Ca pa3snoJIOKeHH HMOTHTE.

Orpasgara no mepuMeTbpa Ha IeHTpaiaTa e u3paboTeHa OT MeTa/lHa MPeXa ¥ CTOMaHeHH
CTLJIGOBE,

HMoTHTE Ca 9HUCTH OT 06EKTH, KOUTO GHXa 3aCeHYBAIH $oTOBOTANYHUTE MOAYMH.

PasnosioxkeHHeTo W pasnpejeneHueTo Ha CBOPTIKEHUSITA BBPXY TepeHa e NMoKa3aHo Ha
paspaboTenus reHepasiel n1ad KbM , PasnonoxeHue Ha COMTapPHK MOJY/IM BBPXY Teped”,

llpu raka onucaHMA OGEKT W C OINlef NMOCTHraHe HA ONTHMANHA HPOM3BOAUTCIHOCT,
(pOTOBONTAMYHATA HHCTANALMA ILe ce CHCTOH OT 83 317 6pon $HOTOBOITAMYHYK MOAYAA, BCEKH ¢

MoOIHOCT 600WD, KOUTO Lie 6BAT pasNoJIOKEHH 110 HallpaB/IeHHe 10T ¥ Lie NOKpHBaT 256,83
Aka oT obwaTa My noBbpxuocT (477,46 AKa.).

DOTOBONITANYHHTE MOAYAM Iie 0bAaT MOHTHPAHH BBPXY HOCEWM CTOMAHEHM
KOHCTPYKIMH, pasnpe/e/ieHH B MapajieHH pejioBe. KOHCTPYKLMsTA Wle ce ChCTOM OT TUIIOBH
MAacCH € HakJ/1oH 25° Fpaayca,

[IpeobpasyBaHeTo Ha TOK C NMPOMEH/IHBO Hanpexenne e ce OCbUIECTBABA OT 192 Gpos
TPUQA3HH CTPUHTOBH MHBEPTOPH C HOMUHAIHA mouinocr 215,0kW, sceku.

OT CBOA CTpaHa NPOMEH/IHEO TOKOBUTE M3X0AHM HAa MHBEPTOPHTE e OBIAT 0HeJHHEHH B
ypenba Hucko Hanpexenude (YHH) na KTIT 0.8/20KkV, 2500kVA.

B umMoTuTe me 6nae uarpageHn 16 0poA KOMIIEKTHHU TPaHCGOPMATOPHKU TIOLCTAHIHH
(KTII}, xouTO 1Me 6HAAT NPUCHLEAMHEHH KBM pasnpeesnTenta ypeaba (PI) 20kV, S50MVA,
KOATO 4Ype3 KaGejHa BPb3Ka - M0 APYT IPOEKT, ©JEeKTPOEHEPTUATA Lie Ce [0JaBa KbM
€/EKTpONpEHOCHATa Mpexka chel NpeobGpasyBaHe B eJEKTPOEHEPIHATAa C TpudasHo
HanpexerHne 110kV u npomumieHa yecrota 50Hz, ChriacHo H3UCKEAHNSTA Ha ECO A/l

Ypenba nucko Hanpexenue (YHH) we 6nie CHab/ieHa ¢ HeoOXoANMAaTa KOMYTalHOHHA H
3aliMTHa anapatypa.

KTII 0.8/20kV, 2500KkVA me ce ¢bCTOM OT:

- 26p. Moayxa ,.Bxog-u3xon”

- 16p. Mopya ,3amura Tpadcopmarop”,

KomyTaunonnara anaparypa e Moay/iHa W nosBonApa cB0OO/IHO paslliMpsiBaHe OT ABeTe
CTPaHW, 4Ypes Jo64BsiHe Ha HOBH LWikadoBe NPH HeOBXoAMMOCT. B ypenduTe ca npeasHieHH
BCHYKH HEOOXOMMHU GJIOKHPOBKH, HEIO3BO/IABALLH MOTrpeliHy KOMyTallHH.

B ypen6a Cp.H na KTH me &baar MOHTHDAHM peseiiHa samuTa U “Uudposo pene
(KOHTpOJIEP)”, KOMTO Lile CIEAAT 3a OTKJIOHEHHS HA YeCTOTATa Ha MpexaTa M Ha HallpeXXey HeTo,
KaKTO W eJeKTpOoeHeprus oTJaBaHa OT (GOTOBOJATAMYHATA eHTpaja KbM
eJIeKTPOPa3NpPeACIUTETHATA MPEKA.
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HudposoTo pene wme nogaBa akryanHa HH(popMauus no nporoxkoa [EC 60870-5-104
MOCPE/[CTBOM KOHTPOJICP MOHTHPAH B Tabs0 ,MoHUTOpHHT",

B PN 20kV we 6Bae MOHTHpaHO »MOHHTOPUHIOBO TabJI0", KoeTo wme e cHabaeHo C
MOHWTOPUHI OB KOHTpOJIep, pyTep, UPS 1 nporpaMupyeM Jorudecku kortposep (PLC), kouro
Ha CBOH pej Iie C/IeJAT MPOMSBOJICTEOTO Ha €JeKTPOEHEpPrusTa oT COJIADHHTE HHBEPTOPH H
OT/ABaHa OT GPOTOBONTAMYHATA EHTPAIA K'bM e/1eKTPOPasnpeLeUTeHATA Mpexa.

TexHHUYeCKH apaMeTpH Ha (l)OTOBOJITaPI‘-IHaTa neHarpasjaa

MecTopaznosomkeHue: ¢. Ueporo
KAauMaTHYHH ganHM: c. Llepouso
PV maxoana MoniHocT: 499990 kWp
3aeTa N0 OT COTAPHUTE MUAYIH: 532240 m?
06apypane Ha PV uHCcTanayus: 73683 MWh
[iponssesena eneprusa ot PV aHcrananus (AC): 67724 MWh
Exeprus noflasana Ha efekrpruyeckaTa Mpexa: 66 827 MWh
[IpousBoaHTEAHOCT: 88. 81%
EdexTusHocT Ha MHBEpTOpA: 98. 05%
CnenndudeH rogniued 406Us: 1337 kWh/kWp

EnexTpoTexnnyecka 6e3onacHocT

C uen esekTpoTexHHYECKa 6e30MACHOCT, BCSIKA OT/AE/HA KOHCTPYKTHBHA eJMHHIIA HOCeIa
GOTOBOITAaHYHHNTE MOAYNH IIEe Ce 3a3eMH B 06U 3a3eMHTe/eH KOHTYP CIOpE] BCHYKH
HOPMaTHBH 1 M3UCKBaHHA 33 €/IEKTPOTEXHHYEeCKa Ge3omacHOCT. [Ipn MOHTaxa Ha HOCemUTe
KOHCTPYKLHK € 3a4B/OKUTEJIHO J2 Ce CNasBaT M3HCKBaHMATA 34 TeXHHYecKa Ge30MacHOCT,
M3PHUYHO YIIOMEHATH B TEXHHUECKATa JOKYMEHTaI .

Hacr npaB TOK

EnexTpryeckara cxema Ha GOTOBOJITaWYHATA EHTpad e C obia HHCTaJIHpaHa MOLHOCT -
49 990 kWp.

doToBosTAaHYHATA 1|eHTpaka BKAKYBA B cebe cu 192 6poa BHCcOKOeQEeKTUBHH TpudasHu
HHBEPTOPH.

HuBepropuTe ca cHabAeHM ¢ MOCTOSIHHOTOKOBM M3KII0YBaTE/IH (ESS) ot crpanara Ha
doToBonTanuHKuTe MoAyau. ESS KAOUBT ocHrypsBa GesomacHa paboTa [0 NPaBOTOKOBUTE
BEPHUTH, YpPe3 H3IKIIUBAHE HA (QOTOBOJNTAMYHMS TEHEpaTop HpHM NpodHJaKTHKAa Ha
MHBEPTOPHUA BJI0K,
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CBbp3BaHeTO Ha QOTOBOITAMYHMTE MOAY/AH B CTPHHIOBE € CbIIACHO mapaMeTpuTe Ha
unpepropute Huawei, SUN2000 ~ 215KTL-H1, 215kW, Taka 4e Aa ce ocHrypsBa MakCHMaJiHa
edpeKTHBHOCT Ha rnpeoGpasysaHe, PaGOTHWTEe XapaKTEPHCTHKH Ha HHBEPTOpPHUTE Ce
[porpamMHpaT OT Ipou3BogHTeqst (Huawei), 3a ga oTroBapaT Ha BCHYKH M3UCKBAHWSA H
CTaHAAPTH H4 e/IEKTPOpasNpe/ e/ IMTeTHATA MperKa.

Kaoesu
DC okabenasane

CBLp3BaHeTO HAa OTJAENHWTE MOAYIM €NHH KbM JPYr B CTPHHT €€ OCBHIECTBSIBA
MOCPEACTEOM FOTOBH BPB3KK HAa MOAyauTe (pabpuyHO MOAY/IHMTE ca 060PYABaHH ¢ KaGend H
KOHEKTOPH). YI'b/DKAaBaHETO Ha KpalHHMTe Kabeaun Ha Taka NOMYYEHHUTEe OTAe/JHU CTPHHTOBE Ce
OCbLIECTEABA NOCpeACcTBOM cnelHaneH DC kabes c UV 3amuTa v ABoiina H3oaaIus.

OraennuTe CTPUHIOBE ce CBBP3BAT Ypes coaapeH Kaden 2x1x4KB.MM KbM MHBEpTODA.

ContapHuTe Kabesn ce ros1araT 110 HOCeIaTa KOHCTPYKUMSA Ha MOAYJ/IHTE, KaTo Ce YKperBaT
MexaHH4HO. ThH KaTe GOTOBOTAHYHATA MHCTAMALMA € Ha OTKPUTO (Iof HETOCPEeACTBEHO
aTMoChepHO Bb3AEHCTBHE) YKPeNBAHETO Ha KabesuTe TpAGBa Aa OCUT'YpABa JOCTAaTHYHA
MeXaHHW4Ha SIKOCT. KabesnTe, Kabe/HHMTe KaHaNM M I'bTHULIA, KAKTO M BCHYKH KpenexHH
€/ICMEHTH 3a KabesuTe Ja ca yCcTOH4YMBH Ha arMocdepHH BAMAHHA (mpax, BATHD, BHCOKA
BJIQXHOCT, A'bXK /i, CHAT, CTbHYEBa paguanus).

K'bM KpauiaTta Ha KaGesa [ia ce OCTapu pesepB OT CbIMs C Ab/KMHA A0 1M 0T cTpaHaTa Ha
MHBEPTOpPa, KaTO Ce [OoCTaBM BBB BWJA Ha yXo. OT crpaHaTa Ha $OTOBOJTAWYHUTE MOAYIH -
peseps oT 0,5M. BbTpemlHuAT pa/iuyc NpH H3BHBaHe Ha Kabesia Jia He 6bAe MO-MadbK oT 15
BTH BBHIUHWA My AHaMeThLp. 3afb/KHTENHO Aa ce crnasea npasuwioTo ,He ce jgonyckar
pagnyCcH Ha OrbBaHe Ha KabeJUTe TMNO-MajlKkH OT MHHHMMAIHO J0NYCTHMMA paguyc za
ChOTBeTHHs Kaben'. [Ja ce clefu BHHMATENHO 3a AONMPHHTE TOYKH Mexcay kabGenuTe u
BCAKAKBY NPEAMETH H KOHCTPYKUHH. He ce Jonycka npekus OOTMHDP A0 KOHCTPYKIHH, KOHTO
MOTaT /(@ HapaHAT HU30JIalusATa Ha Kabeaure,

AC oxabenssane

Enexkrpuyeckara Bpb3kM MeXAy HHBepTOpHUTe U ypeaba HH me ce uspbpmu ¢ kabeau tun
NAYY 4x150kB.MM 1 NAYY 4x185KB.MM B 3aBMCHMOCT OT /['b/UKHHATA Ha KaGeJIHOTO Tpace Ha
BCEKH OT HHBEPTOPHTE.

Hatupar ce kabenu ¢ /[BOKHa M30MalHs OT MaTepHa/l HepasNpOCTPaHARall FropeHeTo. 3a
OCUIYpABaHE Ha AOMbJHHTE/NHA 33lIMTa, N0 IpelleHKa Ha Bb3JA0KHTENA, Kabe/uTe e ce
H3TEMIAT B TPhOM NOJ0KEHH 110 MeTa/IHATA KOHCTPYKI KA H Kabe HY KaHalH.

Oxabensiganeto - /AC/ wie 6bLe OCBUIECTBEHO, Ypes3 HoJaraHe B W3KONM Ha pPas/JIuYHH
AbNGOYUHH, B 3aBHCHMOCT 0T Gpos Ha Kabenure.,

llpy M3pbpUIBaHe Ha CTPOMTENHO-MOHTAXHHUTE pabOoTH e HeoGXOAMMO CHasBaHeTo Ha
Hapen6a Ne3 sa YEYEJL, Hapex6a Ne16 sa ,CepeuryTHTe Ha eHepruiinurte o6exTn”, Hapeaba
Ne9 sa ,TexHuveckaTa eKCH/IOAaTalMA Ha €JNEKTPHYECKM UEHTPATH ¥ MPEXH’ H BCHYKH
OCTaHa/JH HOPMATHBHH JOKYMEHTH, OTHACAILH ce A0 TO3M B/ PaboTH.

MsnmbannTennte Tpabsa ga 6b4aT ¢ HeobXo4MMaTa KBaIHOHUKALUA M NPaBOCIOCOBHOCT 3a
TO34 BU/ paboTa.
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O6e\MHHTENEH KOHTY], 3a3eMHUTe/IHA HHCTA/Ianus

3a na e samureHa (OTOBOJNTAMYHATA CHCTEMA OT NpenanpeXenus e HeobXogHMOo
Ka4ECTBEHO U CTPUKTHO CNa3BaHe HA ONMCAHUATA 33 U3TPAKAAHE HA 06 JHUTE/ HHS KOHTYD U
3a3eMHTe/IHATa MHCTAJIALUSL.

BCHUKM MeTanHy 4acTH ce CBBP3BAT B euH KOHTYp, 4pe€3 3a3eMuTenHa mnHa 40 MM/4 MM,
KaTO BPB3KHTE TpAOGBA /la Ca WIK/IIOYUTEIHO eNeKTpHYecKH Hagexanu. Ha npaxtuka ce
POPMUPAT HAKOIKO KOHTYPa, KOUTO 110 3B€371006pa3Ha cxeMa ce CBBbP3BaT B eHa 0611a MIHHA,
KtM Tasu 1MHa ce CBBP3BAT U KOPIYCHTE Ha MHBEPTOpUTe. K'BM ChllaTa MHHA Ce CBBP3Ba
KOHTYP®T OT BRHIIHUTE METAIHH CHOPBKEHHS - MOAYIH (MeTaJHHTE UM YACTH) H METa/IHHUTE
KPENeXXHH KOHCTPYKLHH.

Taka onwncanara 3Be37006pa3Ha cxeMa Ha 06eIMHNTE/IHUA KOHTYD, KOHTO Ce 3aHy/siBa U
343€MARA, OCHIYpABa EKBHUIOTEHHHANHOCT M HafeKHa KOHIENIHA 3a 3aluTa OT
upeHanpexeHnus. KbM 3aseMUTeNHHS KOHTYp Ceé NpPHCBEAHHSBAT BCHYKH MeTaaHH
HETOKOBOJEMH 4YacTH Ha QOTOBOJNTANYHUTE MOJYJIH, HHBEPTOPHUTEe KU TabsaTa 3a
basiipefle/ieHde W ynpapjeHde. (el M3UbJHEHHMe HA 3a3eMHTeHATA HHCTa/MaUug Ja ce
M3MEPU CBIPOTUBAEHMETO H W /1d Ce CbCTaBH NPOTOKOL
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