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'OT: CapyxeHue ,,HayuyeH MHCTUTYT 3a unCTU TexHonorun®, rp. Cogmsa yn. Wwnnka 41a, et 1,an 13

YBAXAEMW IM-H/T->)KO ANPEKTOP,

YBepomsasame Bu, ue CapyxeHue ,,HayyeH MHCTUTYT 3a YACTU TeXHonoruu'
;,iMa cneiHOTO MHBECTULMOHHO MpPeA/OXKeHME:
m/labopaTopus 3a eKCnepMMeHTanHo pa3BuTue ,,IHTerpupaHn eHeprunHn cuctemm™'

XapaKTepI/ICTI/IKa Ha MHBECTULUWOHHOTO MPEANTOXKEHUE!

1.

Pe3toMe Ha nNpeaoXKeHneTo

Na6opatopus ,,VIHTerpupaHu eHepruitHn cuctemm™ e vacT oT npoeic’ BGO5M20P0O0I-1.002-0014
»LeHTsp 3a KomneteHTHOCT XWTMOBWJ/T - TexHonormm u© CUCTEMM 3a TeHepupaHe,
CbXpaHeHue u noTpebneHne Ha YncTa eHeprus®, uHaHcupaH ot OnepatuMBHa nporpama ,,Hayka
n obpa3oBaHMe 3a WHTENUFeHTEH pacTex”, cbuHaHCMpaHa oi Eiiponenckms cbl3 upes
EBponeiickusa (hoHA 3a permoHanHo passutve. [eiiHocTuTe LWe 6bar peann3paHyu B TemaTUyHa
o6nacT ,,/IHoBaLMOHHa CTpaTerna 3a MHTeNUreHTHa cneymanusauns Ha P roy6nvka bvnrapusa“.

Mucusita Ha UK XUTMOBWJ/T e ga npomoTupa pa3BUTUETO I YCKOPM BBbBEXAAHETO Ha
MHOBATUBHUTE BMCOKN TEXHONOMMM 3a CbXpaHeHue Ha eHeprusa oT BliH n3a HeliHOTO e(heKTUBHO
M3MoN3BaHe ype3 KOHBepcus B 6UTa M UHAYCTPUATA, C aKLeHT BbPX;| enXXTpoMOBMAHOCTTa Ype3
e(PeKTUBHO 06efVHeHNe Ha TPWUTE KIKYOBM (aKTopa Ha “TPWbIbMHU;KA HA 3HAHWETOo”
(o6pasoBaHue, Hay4YHU U3CNeLBaHWSA U MHOBaLMK - efiHa aKTyasHa T ;Ma-M4YHa 30Ha, 3a/erHana B
ocHoBaTa Ha Crtpaterna Ha Espona 2020 3a pa3BMTMETO Ha HMA .0 BbINEPOAHA WM PeEcypcHO
e(eKTMBHa NKOHOMMUKA 1 NMPUOPUTET B HauuoHanHaTa Hu ctpaternsa] TemaTukaTa Ha NpoekTa e
MHOBaTMBHA B €BPOMENCKN 1 CBETOBEH MalLad.
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2. OnucaHWe Ha OCHOBHWUTE NpoLecK, KanauuTeT, 06La 1M3Mnoni3BaHa nioLl; He06X04MMOCT OT ApYru

CBbP3aHM C OCHOBHMA MPeAMET criomaraTte/iii Wy nogabpxaly AeNHOCT”, B T.4. NOM3BaHe Ha
CbluecTByBawWa WM HeobXO4MMOCT OT WM3rpaxjaHe Ha HOBA TeXHMYeCKa WHGpPacTpyKTypa
(MbTUWwa/ynnymM, rasonpoBoj, eNeKTponpoBoAM M Ap.); npeaBueHn  U3KoMHW  cpiatfjoTd,
npegnosiaraema Ab604MHa Ha U3KONUTE, NON3BaHe Ha B3PYUB: = I B

n-. r}
Na6opaTopus ,,IHTerpupaHn eHepruitHn CUCTEMM" Lie BKMKOYBA i EMAHCTPALIMOHHA NPOTOTUMN
Ha pasMYHN BUAOBE CALHYEBU W BATHBPHU TEHepaTopu, CBbP3aHUM CbC CHOPBXEHUSA 3a
aKyMy/nmpaHe W CbXpaHeHWe Ha Npou3BefeHaTa eHeprus, ¢ uen rexHn4yecka v TexXHON0rnyHa
ONTUMM3ALMA NPU peaHN ekcnioaTaunoHHu ycnosus (HTT 6-8); e c< TecTBar, onTMMU3NPAT U
M3roTBAT MpeAnucaHns 3a BbBeXAaHe B eKchjoatauus Ha pasn l4H i XubpuaHu cuctemn 3a
CbXpaHeHWe W MOTpeGneHne Ha eHeprus no Bepurata BEW (c.rbHU”/BATBp/6MOMAcE) -
Batepun/Bopopos - Mpexal/lloTpebuTen, B pas/iMyHU  KOM >UH, LW U UHAYCTPUaNHU
onepaTuBHM mowHoctn (KBT.) KbMm Jlabopatopuata we ce wu3rpagn otgen ~Cunysa
eN1eKTPOHMKA”, B KOWTO Le ce NPOBEeXAaT Hay4YHO-MPUIOXKHW W 5CE]aBaHMA no pasBuTueltok
eNeKTPOHHWUTE CUCTEMWU, KOUTO KOHTPO/AMPAT M Ynpas/isaBaT CUCT3MMre 3ai NpeobpasyBaHe Ha
eHepruaTa oT BEW. Llle 6bae paspaboTeHa cucTeMa 3a AMPEKTHO M3MNon3BaHo Ha BEW eHeprus B
eNeKTPOoTpaHCcnopTHaTa Mpexa.

Bpb3Kka ¢ opyru cbliecTByBallM U 0A06PEHN C YCTPOMCTBEH MM Apyr nnaH [eiHocTn B obxBaTa
Ha Bb3[elCTBME Ha obeicra Ha MHBECTULMOHHOTO NPeAnoXeHne, HeO6XOANMOCT OT U3JaBaHe Ha
cbrnacyBartenHu/paspelwinTesiHn  LOKYMEHTU MO pefa Ha CreuivaneH 3akoH; opr<aH no
0f06psBaHe/pa3pellaBaHe Ha MHBECTULMOHHOTO NPeAnoXeHne Mo peaa

Hama Bpb3Ka C Apyru [AeiHOCTM B 0b6xBaTa Ha Bb3AeicTBME Ha 06eKkTa H! MHBECTULMOHHOTO

npennoXxeHune. N

MecTonosnoxeHue:

(HaceneHo msAcTo, 00LWMHaA, KBapTas, MO3eM/IEH MMOT, Kato 3a NilHelHW 06eKTM ce nocoysat
3acerHatute  OoOWMWHW/palioOHW/KMETCTBA, reorpaicCKm  KOOpAO HaTh  WAM  MPaBObIbAHU
npoekynoHHn UTM koopguHaTn B 35 30Ha B BIF'C2005, cO6CTBEHO CT, pIM30CT A0 WA 3acsiraHe
Ha eneMeHTM Ha HauuoHanHaTa ekonoruyHa mpexa (HEM), 06eKTn, nopgnexaiin Ha 3gpaBHa
3aluTa, ¥ TepuTOpUM 3a OMa3BaHe Ha O06eKTUTe Ha KY/NTYPHOTO HacnefcTBO, OYaKBaHO
TPAHCTPaHMYHO Bb3/ENCTBME, CXeMa Ha HOBa WM MPOMAHA Ha CbliecTByBalja MbTHA

NH(PacTPyKTypa)

Codua, paiioH Butowa, ceno Bnagas, k8.91A, VIfl-1539 v VII-15' 9, flocTbnsT 40 vmoTa € no
chbliecTByBalla ynMyHa Mpexa. MpoekTwbT He Npeasuk/ia NPOMAHA H1 cblyecTByBaLlaTa UM HOBa
MbTHA MHppPaACTPYKTypa. MpunoxeHa e cxema ¢ UTM koopamHaTtu B 35 30Ha B BIFC2005.

MpupogHn  pecypcu, nNpeaBuAeHM 3a  W3M0M3BaHE MO  BpeM ia CTpOUTENncTBOTO M
eKkcnnoartaynAaTa:

(BKNIOUYMTENHO NPeABUAEHO BOAOB3EMaHE 3a MUTENHW, MPOMULLNE HY © APYTn HYXAW - 4pes
obLecTBeHO BofocHabassaHe (BuK wnu gpyra mpexa) u/vnu BOSop3emMaHe WM MOJS3BaHe Ha
MOBBPXHOCTHN BOAU nivnn noaseMHuU BOAW, HeOGXO,Cl,VIMVI K3nmM™ecTsa, CblLUeCTBYBaLLK
CbOPBXEHUSA UM HEOOXOAMMOCT OT M3rpaXKgaHe Ha HOBW)

Mo Bpeme Ha CTPOUTENCTBOTO Lle ce W3MO0/3Ba MUHUMANIHO KONW leer Bo WNHEPTHM MaTtepuanmn
(NAcbK, Yakbn). B 61130CT HAMa BoAoNpoBoj Ha Cotniicka BOAA. Baga’a 3a CTPOUTENCTBO U MO
BpeMe Ha ekcrnoaraums e 6b4e 0OCUrypeHa oT anTepHaTUBHU MU3TOY .y g,



/N

6. OuakBaHM BeLLeCTBa, KOWTO Lie 6bAaT eMUTUPaHW OT [elHOCTTa, B:T.4. MPUOPUTETHU n/mnn
OnacHu, Npy KOUTO Ce OCbLLECTBABA WM € Bb3MOXEH KOHTAKT C bol U

MNpn cTpoMTENCTBOTO HAMA Aa ce CbOpMVIpaT roneMm Konuyectsa OT NadbUN. a N3KOMAHUTE 3EMHU
Macu e ce n3nons3sar 3a 06paTHa 3aCUNKa " n3paBHABaHeE Ha TEpeHa

7. OuyakBaHwu 06LLI.I/I EMUCUNN Ha BpeEAHW BELLECTBA BbB Bb3AyXa MO 3aMbPCUTENN!,

He ce ouyakBaT 06LiM eMUCMN HA BPeAHMW BELLECTBA.

$. OTnagbuwy, KOMTO ce OYaKBa fia ce reHepupart, U NPeaBMKAaHNS 3a MXHOTO TpeTUpaHe:

Mo Bpeme Ha ekcnjoaraymaTa Ce 04YakBaT OCHOBHO ClefHUTe OTnagbuu 0MaKoBKM
(KapTOHEeHW/XapTueHn) n 6UTOBM OTMaAbLM, KOUTO e O6bAaT WU3BP3BrHW Ha OMpefesieHnTe 3a
LenTa MecTa !

| OTnagbyHmM BOAM: '

(oyakBaHO KONMYeCTBO W BWUA Ha (opMupaHuTe oTnagbyHM 8og* no, notoum (6GUTOBMW,
MPOMULLMIEHN W [pP.), CE30HHOCT, MNPeABUAEHM HauWHM 3a TpeTmpaHe" o um (npeyncTBaTesiHa
CTaHUMA/CbOpBXEHNe U Ap.), OTBEXJaHe M 3ayCTBaHe B KaHanM3aLMOHLW cucTeMa/MmoBbPXHOCTEH
BOZeH 06eKT/BOONNbTHA N3rpebHa ama v ap.)

3a NpMEeMHUK Ha 0TNaabyHMTe 6UTOBO-(hEKANHU BOAW OT crpajaTa Lo Ce M3Mo/ni3Ba M3rpebHa aMa.
3a AbX/A0BHWUTE BOAW OT Crpajarta 1 MMOTA LUe Ce M3M0/3BaT 3a4bpXKa TeNMI pe3epBoapu.

10. OnacHY XMMWYHW BellecTBa, KOMUTO Ce oOYakBa fa 6bjaT HaIMYH KU Ha naowagkata Ha
npeanpuATUETO/CbOPBKEHMNETO:
(B cnyyamTe no yn. 996 300C ce npefcTass MHDOPMaLUA 32 BUAA U KONMYECTBOTO Ha ONacHMTe
BellecTBa, KOMTO LUe ca Ha/IMYHU B NPeAnpuAaTMETO/CbOPBXEHMETO OBLIINCHO; NpuioXeHne No 1

? KbM Hapefb6aTa 3a npefoTBpaTsBaHe Ha rofieMu aBapuu W orpaHudr BaHe Ha (MocneacteusiTa OT
T TAX)

£ CrpagaTta ¥ NpoLecuTe He ca MPOMULLNEHU. He ce MpeABMXKAa M3MOM3 sane Ha O[nacHU BeLLecTBa.

Mpunaram:

i. 1L [OKymeHTW, [oOKa3Baln 06BABaHE Ha WHBECTULMOHHOTO M el 3)KeH"e Ha WHTEepHET

CTpaHuMuaTa Ha Bb3/IOXWUTENs, aKo MMa Takasa, W Ype3 cpefcTBaTa 3a MacCBO OCBeAOMSBaHE WK
| N0 APYT MOAXOAALL, HAYMH ChINIACHO M3UCKBaHUATa Ha un. 95, an. 10T HOOC.

2. JloKymeHTW, ypAocTOBepsBalWiyM MO pefa Ha cneuyuanedH  ako OpMaTMBEH  W/K
-alMMHUCTPATMBEH akKT npaBa 3a WHULMMpaHe WAM KaHAugaTcTBaHe 3a 0fo00psBaHe Ha
$ MHBECTUUMOHHO NPeASIOXKEHME.

i 3. [Apyrn 4OKYMEHTW MO npeLeHKa Ha yBeLOMUTENS: '
'o£3.1. ONBAHUTENHA UH(OPMaLMA/LOKYMEHTaLMSA, NOACHABALLA NHBECTULMC HHOTO NPEANOXKEHME;
*e3,2. KAPTEH MaTepuan, cxema, CHUMKOB MaTepuan B NoaxoasLl Matlab.

4. EnekTpoHeH HocuTen - 1 6p.

/5. XKenasa nUCMOTO 3a onpegensHe Ha HeOOXoANMUTE AeicTBMA fa 6bAe MbfafeHO B eleKTPOHHA
\thopma 1 M3nNpaTeHo Ha NOCOYeHUs apec Ha eNeKTPOHHA nolla.
y6. >Kenas fa nosnyyaBam efleKTPOHHA KOPECMOHAEHLNA BbB BPb3Ka C Npe/ocTaBaHaTa ycnyra Ha
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Na6opatopusa N 6

3a cneuvanMsvpaHmn HayuHoM3cneaoBaTencku 1eiH6CTm

Nokauyus: c. Bnagas, paioH Butowa

l. OnucaHune

Mpeasmkaa ce nsrpavkgaHe Ha flaboparopusa 6 3a UHAYCTpUaNHM U3cneiBaHns MeKcnepmmMmeHTanHo
pasBUTUE Ha WHTErpupaHy eHepruiHM cuctemMu B obnacTTa Ha reHepupaHeTo, CbXPaHEeHUEeTo U
NoOTPEBNEHMETO HA EHEprvs 4Ype3 M3Mof3BaHe Ha Bb30OHOBAEMW €eHEepTiH* u3TtouHuum {BEW).
(h6ekTa LWe BKIOYBA AEMOHCTPALVMOHHW NPOTOTUMU Ha Pa3fiIMyHW BULOBJ] CAbHYEBUM U BATbPHU
FeHepaTopy, CBbpP3aHU CbC CHLOPBXKEHUSA 3a aKyMy/upaHe W CbXpaHeHwe Ha npou3BejeHarta
e.Heprusi, pasnpefeseHne Kakto MU nocnefsawoto M3Mnon3saHe npu eKosorn4vHus [TpaHcnopT 3a
3apexjaHe Ha enekTpuyeckn MNpeBo3HU cpeacTtBa. OCHOBHA LEn e TEXHUYecKa N TEXHOMOornmyHa
onTUMM3auUnsa MNpU  peasHn  eKCnaoarauMoOHHU  YCNOBUA C  UHAYCTpUaHU W, 6AM3Ku [0
MHOyCTpnasHuTe mMallabu v KanauuteTy Ha cbopbXeHuata . Kbm /16 we 6bhe usrpageH otgen
»(UMNoBa efleKTPoHUKA", B KOWTO Le Ce MpoBeXaar HayUYHO-NPUIOXKHN U3CNelBaHns Mo passutne
Ha ENEeKTPOHHUTE CUCTEMM, KOWTO KOHTpO/AupaT,ynpaBfisBar M OCbLUECT3ABI T MOHUTOPUHI Ha
onepatuMBHUTE [aHHM Ha cuUcTemMuUTe 3a npeobpasyBaHe Ha eHepruat! o  BEN. e 6bae
paspaboTeHa cucTema 3a JUPEKTHO M3non3saHe Ha BEV eHeprus B enekTpoTpaHcnoptiata mpexa.

Nabopatopnsi 6 LWe ce pasnofoXu B fBa CbCEAHW MNO3EMAEHW WUMOTU C WAeHTUdUKartopu
11794.1798.3580 1 11394.1798.3581, c nnow, cboTBETHO 3549 kB.M 1 3004 kb .iv . OT yCTPONCTBEHA
rnefHa Touka, flaboparopusa 6 Lie ce CbCTOM OT OCHOBHa crpafa (crpagm), 3a b lHO c|6cny>kBaHe n
aAMUHUCTPUPAHE Ha AENHOCTTA U BbHLUHN CbOPBXXEHUSA (MHTErpuUpaHn eHe{ rmin 1 CUCTEMMN) KaKTo
cnépga:

‘H” EKcnepumeHTanHa conapHa (choToBoMTaMyHa) cucteMa C 06w, kanaupTer jfo 200 KW.
Cuctemara LUe e cbCTaBeHa OT OTAEeNHU NojgcucTeMu (hoToBonTanyH” cudrem ¢ pasnnyHm

N TeXHONOIMMU.
EKCrepuMeHTa/Ha BATbpPHA YCTAHOBKA 3a NPOU3BO/CTBO Ha en.eHeprua ¢ o6l KanayuteT 4o
b 90 kW, cbCTaBeHa OT pasNyHN BATbPHU FeHepaTopu.

EkcnepumeHTanHa noctosiHHOTOkoBa Mpexka {DC Grid), obcny>kBaua MNOCTOAHHOTOKOBU
KOHCyMaTopu 1 reHepartopu.

-y

EKcnepuMeHTasHa cucTeMa 3a CbXPaHEHWE Ha €eHeprusl, KOSiTO Lie BKIKYBa Pas/vyHu
TEXHONOMM 3a CbXpaHeHVe Ha ef.eHeprus 1 KosITo Lie paboTn B CUHXPOH C MPOM3BOACTBOTO
1 notpebneHneTo Ha 06eKTa, Npu KOEeTOo Le ce pa3BMBaT U ONTMMU3NPAT PasnyHn MOgenn
N pexkumu Ha paboTa.

EkcnepumeHTanHM 3apsgHyM cTaHuum 3a enektpomo6bunmn {1 6p. DC crawmsa n 1 6p, AC
CTaHUWsl), YMETO ynpaB/ieHMe LLEe ydacTBa B LUSIOCTHUS €HEPrueH Meuma>|KMbHT Ha obekTa
Nabopatopus 6 ,IHTerpnpaHn eHeprninHn cuctemm'.



1l OCHOBHUM napameTpu, (QYHKUMOHANHOCTU WU Kn3nNcKBaHuA |av] oodhBHaTa crpaja
(crpagn).

MpeaBuaeHaTa 3a 0o6eKTa OCHOBHA crpaja (crpaav) e ¢ pasrbHata 3acTpeH” nnotiy oT 400 KB.M.
OCHOBHUTE YacTu/MYHKLMOHaIHN MOMELLEHNS Ca KaKTo cneaBa:

Otgen / nabopaTOopHO nomelieHne ,,CuioBa eneKkTpoHuMkKa" - MUHUMYM 50 KB.MI™M
LONBAHUTENIHO MNpuUaeXallo cnomararesHo MoMeLleHne (crioMdararenHo noMeLleHue,
BK/IOYMTENHO 3a CbXPaHEHWNE 1 CKNagupaHe Ha KOMMNOHEHTH) - M* Uv'M 101KB.M. &

| m
B ToBa nomelleHve Wwe 6bAe MOHTMpaHa nabopaTopHa M3MepBaTenHa 1 « M rrarenHa anaparypa,
ypes KOSITO LLe ce U3MepBaT, TeCTBAT, Cbh3[aBaT U MoANMULNPAT CUN0BU ENEKTPOHHN YCTPOIACTBA.

MNomelleHne 3a eHeprmeH MeHUMKMBHT LEHTbP - MUHUMYM 25 Kp.M. B ToBa NomelleHne
e ce u3BbpBa MOHUTOPUHT, MEHUIKMBHT © aBToMaTu3”pad ynpaeneHne "a
WHTETPUpPaHNTE EHEPTUAHN CUCTEMM.

Odmc nomeleHre / NoMeLLeHnst - TUM Open space, 3a egHoBpenbleHHa pa6ota Ha o &0
cneunanucra.

CamocTosaTeneH ouc 3a pvkoBoagutTen/rnaBeH MeHnmKbP. a
3ana 3a cpeLum, npeseHTaumm, obopyasaHa CbC CbBPEMEHHN MYNTUMELVUAHN peLueHns. %
Pa6otunHnya - MnuHUMYM 30 KB.M. n
MNMomellyeHne 3a oxpaHa MU KOHTPO/ Ha fgocTbha - MuHMMymM 10 kB.M ToBa € romelleHne 3a
oxXpaHuTen (MNn 3a aBTOMaTu3vpaHn CUCTEMW Ha OXpaHa 1 KOHTPON Ha 4 XTbHa).
CnomaraTe/sHO caHUTapHO MoMeLLeHne - MUHUMYM 10 kB.M. Momewrin*To e ce 13nonsea
3a CKNnajypaHe 1 CbXpaHeHVe Ha CaHUTapHO - XWUTUEHHW U ApYr MrTepitand; KoHcyMaTuBm
W VHCTPYMEHTW OT Ta3u rpyna. (
30Ha 3a OTAUX M NO4YMBKA, C 060pyaABaH KyXHEHCKU GOKC 1
CKnafioBO NMOMELLIEHME C 06LL0 NpegHa3HayeHne - MuHuMym 35 kB.r/

CaHuTapHu BbB3/IM - CbOGPa3HO MNPEeABMXKAAHUATA Ha apxuTekrypHata paspaboTka,
CbBPEMEHHUTE CTaHAapPTN 1 A00PY NPaKTUKM NPU NPOEKTUPAHE Ha O0EKTTV OT TO3M TUM.
TeXHUYECKN MOMELLEeHVA - crnopej NpeABwKaaHuAaTa Ha OTAeNHWTe nppeKkTHW YacTu
(rnaBHO en. Tabno, KOMyHuKauus, Bugeo HabnogeHne, OBK cuctemut nT.k)

Oun3en leHepartop 3a ocurypsisaHe Ha pe3epBHO 3axpaHBaHe, KOWro uwe ce nonssa U B
nscnegosarenckara AeiHOCT KakTo U 3a €KCMEePUMEHTAHN wacn<ase HUS HA OCTPOBHU
cucTeMu, U30nMpaHn OT enektpopasnpegenutenHara mpexa (of grid) u  xnbpugHm
cucteMn B KOMOMHauus € oOLLecTBEHa efeKTpuyecka Mpexxa W <cu3en reHepartop-
npegBuLEHN 3a BbHLLUEH MOHTaXK, Ha NOAXOAAL0 U (PYHKLMOHAIHO MMCTO,

BbHWHa npunexalla KbM crpagara (crpagute) napkuMHr 3oHa - 3a JIanHuMym 7 nekmu
aBTOMOGMNA, KaTto ce NpeaBwKaaT ABe 3apsfHM CTaHLUMK 3a e1eKTPOMObAINn. |

MNMokpmBa Ha crpagata (crpagute) fa 6bae npeaBuieH 3a pasnofnanHe Ha (PoToBATaMYHM
naHenn, ¢ MakCUManHO OMNON30TBOPSBaHE Ha MOKPUBHUTE MOLWM 3a Ta3p uen. Cblo Taka
Aa ce npeABuamn hacagHa 4acT 3a MHTerprpaHe Ha (POTOBONTAUYHW NaHenn no acaga C
obua mowHocT ao 5 kWp;



M. OCHOBHU napameTpu, (YHKUMOHANHOCTM U U3UCKBaHWA KbM  uHTerpupaHute
€HEeprumHn cmcTemm.

1. dortoBOnTanyHa yact

MpegBuaeHaTa ekcnepvMeHTanHa (hoToBoNTanyHa cucTemMa e ¢ MollHoct go 200 kWp, kato
TpsA6Ba BK/OUBA POTOBOITAUYHM NaHEeNN C Pas/iIyHN TEXHONOMMN, & UMEHHO:

Monn 1 MOHOKPUCTA/IHX NaHenn (BKIHUYUTENIHO eHONNLEBN U ABYNULEBU (N1eTKK), ¢ obLa
MoLLHOCT o 100 kWp;

PERT ¢ o6wwa mouiHocT ao 20 kWp;

CIGS c obwwa mouHocT go 20 kWp;

PERC c o6La mowHocT o 20 kWp;

N TN (hoTOBONTANYHM KNETKU € 06La MoLHOCT 4o 20 kWp;

HIT ¢ o6wa mowHocT g0 20 kWp;

3a MOHTaXK Ha onucaHara no-rope orosontanyHa vact 4o 200 kKWp, degsa fa ce npeasugat
HOCELLM KOHCTPYKLUMU, & UMEHHO:

EfQHOOCHa TpakepHa KOHCTPYKLUMS, C MOCOKa Ha BbpTEHE M3TOK - 3amry,, C OTKIOHEeHue OT -

45 po +45 rpagyca, 3a chotoBonTan4HM naHenn go 82 kWp; 1

[ByOCcHa TpakepHa KOHCTPYKUMS - 3a poToBONTauYHM naHenn o 18 kWj);

CtatmyHa MeTalHa KOHCTPYKUMS C HakKIOH Ha naHenuTe 25 rpagyca, 3a (DOTOBONTAUYHU

naHenu go 70 kWp;

CratmyHa alyMrHMEeBa KOHCTPYKUMA 3a MOHTadK Ha dotoBonTany(-ar AaHenpl go 15 kWp

BbpPXY NOKPUB, C OpUeHTauns N3ToK- 3anap; !

CratmyHa alymMyvHMeBa KOHCTPYKUMS 3a MOHTa>K Ha hoTtoBonTanmyHu daHenu o 10 kWp
r, BbpPXY MOKPUB, C KOXKHA OpUEHTaLVS; i

CtaTmyHa KOHCTPYKUMA 3a MOHTaK Ha (DoToBOATaM4YHM naHenn |Jup > KVIp Bbpxy wam

MHTEerpupaHn BLB hacaja;

2. VHBepTOpHa YacT 3a (HOTOBONTANUYHUTE CUCTEMM

3a npeo6pasyBaHe Ha MOCTOSIHHOTOKOBaTa €Heprst OT (DOTOBOMTAMYHUTE MaHeim B
S NMPOMEHIMBOTOKOBA, Creasa fa ce MpeaBuasT CcnegHvuTe creuvan usupaHm 3a CONapHM
</ NPUNOXKEHUSI HBEPTOPMU:

7ie 2 6p c MowHoCT o 5 kW - 3a pa6ota B napanen ¢ enekrpuyeckmara Mpe»ca (Mpexosu
VHBEPTOPW);

1 6p c mowHocT o 25 kKW - 3a paborta B napanen ¢ enekrpuyedrargp mp’»Hka (Mpexxos
MHBEpPTOP);

1 6p c mowHocT o 60 kW - 3a pabota B napanen ¢ enekrpyyecka” mpexa (Mpexos
MHBEPTOP);

2 6p c MmowHocT Ao 2 kKW-3a paboTa B OCTPOBEH PEXUM (AaBTOHOMHW UHBTP-rof n);

2 6p ¢ MmowHocT Ao 10 kW - 3a paboTta B OCTPOBEH PeXUM (aBTOHOMH! i H aeptc pw);

1 6p ¢ mowHocT o 30 kW - 3a paboTa B OCTPOBEH PeXXMM (aBTOHOMEH MHBEPTOP);

2 6p ¢ mowHocT 4o 3 kW - 3a pabota BXMOPUAEH PEXUM (XMOPULHK iLLBEPTOPHU); .

2 6p c mowHocT o 15 kW - 3a paboTta BXM6pULeH pexxnm (XU6pUAHU HBEPTOPN);

1 6p ¢ mowHocT fo 30 kW - 3a paboTa 8 XnbpuaeH pexxum (XMbpugeH nHBepTop);



3. EKcnepumeHTanHa cuctemMa oT BATbPHU reHepatopu (BN

MNpeasugeHnTe Bl ¢ XOpU30OHTaUIHXU POTOPU Ca ClefHuTeE: cr
1 6p ¢ mowHocCT 1o 50 KW, ¢ XOpn3oHTaleH poTop; C_
1 6p c mowHocT go 20 kW, ¢ xopu3oHTaneH poTop; 85'

2 6p ¢ MOLUHOCT A0 5 KW, ¢ XopuU3oHTaneH poTop;
X6p ¢ MoLHocCT g0 2 kW, ¢ XOpn30HTaU1eH poTop;
1 6p ¢ MowHoOCT f0 5 KW, ¢ BEpTUKaNIEH POTOP;

- 2 6pcmMmowHocTA0 2 KW, ¢ BepTUKaneH poTop;
2 6p c mowHocT g0 1 kW, c BepTuUKaneH poTop;

B xoja Ha npoekTvMpaHe fa 6baat NpeABUAEHW BKIOUUTENHO FeHepr TOpHa 4acT, MWIOoH,
hyHAAMEHT N UHBEPTOP.

4. EKcnepumeHTanHa nocTtosiHHO TokoBa (DC) mpexka.

OCHOBHOTO (OMOPHOTO) 3axpaHBaHe Ha ekcrepumeHTaiHata DC mpexa Aa 6”ge lNpenBuieHo oT
Mpexkata ¢ MowHocT 100 kVA, ype3 um3npaBsaHe Ha MPOMEHIMBOTO MPEXXPBO Hanp nkeHwe. [la ce
npeasuanM MpexoBo HanpexeHne 515 V / 50 Hz Ha Bxoga Ha u: npa[Bute/lHUTEe ypenow.
N3npaBuTenHata ypenda TpsabBa ja e npefBujeHa 3a U3Xo4HW HanpedkeHue B gnanasoHa 650 - 750
V OC. fla ce ocurypy y4aCcTbK OT CTaHfapTHa KOHTaKTHa Mpexka, nofo(>Ha Ha m{non3esaHaTa B
rpafckva enekTpoTpaHcnopt. KM 1a3n Mpexka ga 6baar npefBuieHn KoHICYM upall,l MowHocTy, a
WMEHHO:

lNocTOosAHHOTOKOB ABuraren;
MNMPOMEeHNNBOTOKOB fBuUrarer,
VHBepTOp 3a yrnpasneHne - € He No-Masika MOLLHOCT OT 50 KVA;

5. Cuctema 3a cbxpaHeHue Ha eHeprus (CCE).
Cnepgga aa ce npoekrtumpa CCE, cbCTosLLA Ce OT pasNyHM TEXHONOTUN aKyMynaTopu, a LeHHOo:

ONOBHO - KUCENMHHK aKkymMmynaTopu, ¢ oouy kanauyuTtet 4o 300 kWh;
Li- ion / LIFeP04 6atepun, ¢ kanaunteT o 300 kWh;

MpoTto4yHun 6atepun go 200 kWh;

NHepumoHHKn 6atepumn, 4o 15 kWh;

CynepkoHgeH3artopu, o 20 kWh;

CCE e Heobxoavmo fa 6bae npeasuaeHa B NOAXOAsL, KOHTeNHep (KOHTe!inej Ho usnbiHeHue), ¢
BCUMYKM HEOOXOAMMW 0OCNY>)XBaL nogcmucteMu, BKtoumntenHo OBK cructemum

6. 3apagHu ctaHumn
B npoekTa cnefBa fia ce npeaBuaar 2 6p. 3apsfHu CTaHUMN KakTo cnejBa:

MocTosiHHoTOoKoBa (DC) 3apsigHa CTaHums 3a 6bP3 3apsf C now:ocr go 150 kW,
o6opyasaHa ¢ ChAdeMO n CCS kabenn 3a 3apexxiaHe;
MpomennnsotokoBa (AC) 3apsaaHa cTaHUmMsA ¢ MOLHOCT 22 KW U koHTakT 11n 2;



7. [Ansenos reHeparop

[Ja ce npeasugun i3enos reHeparop, npegHa3HayeH 3a pabora 8 OCTpoBe € mMouHocTt 100
KVA, TputaseH, ¢ HOMUHanNHO HanpexeHne 230/400 V, 50 Hz. Kur& reHeparopa fa 6bpe
npeaBvgeHa cucTeMa 3a aBTOMATU4YHO BKIOUBaHe Ha pesepsBata (ABl), kaTto po TO3U HauvH
aBTOMATMYHO LUE Ce OCbLLECTBABA pe3epBupaHe Ha MPEeXXOBOTO 3axpaHBame 3a 0be ora. [inzenosus
reHepartop cnegBa fa 6bie 3a MOHTaX Ha OTKPUTO M MO3MLUMOHMPAH « ATKPWUIo, Taka 4e ro
onTUMasieH HauuH fia ce 3axpaHBaT OCHOBHMTE TOBapy M B CHLLIOTO Bpeme [Ja H>npeHn Ha paboTtata
Ha OCHOBHUTE CHOPBXEHMS U/ VNN Aa CMyLLaBa JOCTbMA 40 TAX.

[On3enoBua reHepatop creABa fa € C BWCOKA CTeMeH Ha cTabwimsauusi H; 4ectotata U
MHanpeXXeHreTo 1 ja e NpeHasHauyeH 3a paboTa npu psiska NpoMsiHa Ha HaTo Bap aHeTp.

8. EnekTpuyecka MHcTanaumsa Ha CbopbXXeHusaTta oT17.1 4o 1.8

ﬁpoeKTMpaHeTo Ha enekTpyyeckata MHCTanauus cnegsa fa OTI’OBapﬂ( Ha' HopmMaTtMBuTe npu
NPoOeKTUpaHe Ha CbOTBETHUTE CbOPBXEHUS / MHCTaNaumm, NPUIOKMMUTE TEXH LLECKM CTaHAapTu u
AppMun 3a 6e3onacHocT. Bcmuku enTabna fga 6baar cHabgeHu € opas/ epeHa 3aluTHO -
.=l pMyTaloHHa anapatypa, C W3KIK4Barte/nHa CMNOCOOGHOCT Haii-Manko lis X Isc (Toka Ha KbCo
,cg_:e,qMHeHme). BbB BCUMUKM OCHOBHM en.Tabna fa ce npejsugn 3awmra OT npeHanpexeHve ¢
METaN00KUCHN KaTofHu oTBoauTenn. MNpu NpoeKTMpaHeTo Ha cBbp3Bawmte (Kabenm KbM BCEKU
KbHcymarop / reHepaTop fia ce ocurypu MUHUMaNIEH Naf, Ha HanpeXxkeHuve, hi» noj-ronawi ot 1.5%.

t
ft 9. Cucrema 3a MOHUTOPUHT U KOHTPOJI

S

Heobxoammo e ga 6bAae npeaBuaeHa oblla cucTeMa 3a MOHUTOPWUHE U KOHTPO/, obxBallaula
OCHOBHUTE MapamMeTpu Ha BCMUKU CbOPbXKEHUS, n36poeHn no-rope. Cuctemara cnefBa ja 6bae on-
Ifiie, c onpecHsiBaHe Ha gaHHUTE Ha Hal-MHOro 15 cekyHau. laHHUTe cnedBr ga 6baat 3anucBaHn m
CbxpaHsiBaHM B noaxopsuwa 6a3za gaHHW, B IOKaNeH CbpBbP, Kato ce npe”Buln pe3epBHO Konuve
($rk BN) Ha oTganeyeH OT obekTa cbpBbLP. CMcTEMAaTa TPsAOBa Aa npuTtexkasa MBKasa nnarjopma 3a
Byanmsaums, KoATo fa Mo3BoAsiBa BU3yannsupaHe Ha BCekU M3bpaH OT MonsBartens napamersp
(WYw rpyna napameTpu). Cuctemara 3a MOHUTOPUHI W KOHTPON TpsibBa [ i 6bae n3axogsiia 3a
M3roTBsSIHE Ha MCTOPUYECKM CNpaBKy {B Tabn4veH 1 rpadmyeH Bug), 3a BCEKU N36paH CT non3eartens
n*ameTbp, WK rpyna napametpu. PaboTtara cbc cuctemara 3a MOHTUTOPUHT U KOHTp|on Tpsibea fa
6bhe rapaHTMpaHa KakTo OT MSCTO (OT 0b6ekTa), Taka M OT OTAa/lleveH: TOo <ka (pocpeacTBOM
WHTEPHET CBbp3aHoCT). Cnctemata TpsibBa fja rapaHTMpa efHOBpEMEHHaTa paboTa Ha He Mo-Masko
or;>5 nonsgarens. ®U3NYeCKNTE N KOMYHUKAUNOHHUTE MHTEpdencn, KoMTo NoAAbpXKa MctemMara 3a
MOHWUTOPWHT U KOHTPON TpsibBa fa e cbobpas3eHa CbC CbOPBXKEeHUsTa OTT.1 A0 1.8, Taka ue Aa ce
rapaHT/pa NbJHOLEHHA CBbP3aHOCT Ha BCUYKW MHTETPUPaHN EHEPINNHN CUCTIMMU

K>M cuctemara 3a MOHUTOPWHI M KOHTPON Aa 6bAaT UHCTAIMPaHW HE3aBUCUMK u: MepBaTeHN
yCTpoiicTBa Ha Bxoga / U3xofa Ha BCsika MoAcKCTeMa, Taka ye fa GbaT M3MepBaHu. 3anucBaHu U
aHsIBaHWN eNeKTpUYEeCcKnTe napameTpu (MokasaHus) OT Tean n3mepBatenHn Y cb oiicrea.

CxemarTa fa 6bae 3awmrara ¢ OTAE/HN HMBA Ha JOCTbN 3a pas3nMyHuM nonsearen {r on3sartenu c
064a0 npegHa3HadeHue, onepaTopu, agMUHUCTPaToOpK); <

Ot nefHa Touka Ha ynpasnasawte (yHKUWW, cucTemara 3a MOHWUTOPWHE j kbHTpo 1 Tpsbsa aa
OCBLUECTBSIBA MUHMMYM CliefHUTE (PyHKLMK:

4



' i»S
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BkntouBaHe / M3KNKOYBaHe U 3afaBaHe Ha KOHKPETEH PeXxvm, cnopej Bb3MOXKHOCTUTE3HA
CbOTBETHATa NoAcucTema (CbOpbXEHME), MO 3ajaHne Ha onepartop;

BkntousaHe / M3KIOUBaHE U 3ajlaBaHe Ha KOHKPETEH peXkuMm, crnppef Bb3 MoxKHOcTaTesma
cbOoTBETHaTa NogcuctemMa (CbOpbXEHME), B aBTOMATUYEH PEXUM; ni-
YnpaBneHne Ha MOLUHOCTUTE Ha reHepupaHe 0T (POTOBOTanyHUTE (MHCTanauuu;
YnpaBneHne Ha pexxkrMa U MOLLHOCTTa B ABETE MOCOKM Ha cucnmasna 3a |CbxXpaHeHVeHHa
eHepruaTa, ' or
Pe>xum ,,MUHMMa/NEH HebanaHC Ha npunexkawms o6ekT" - um3BbplBa IlranaHcupaHi-( s
peanHo Bpeme Taka, ye HeTHata no3uvuus (notpebneHune / reHepauusi) H obekta janEe
Jo6nmkaBa MaKCMManHO A0 MpeABapuTeNnHo 3ajafeH rpaduk 3a BCEKU nepuoj Bua
ceTb/IMeHT. pegBuaeHn 3a ynpas/eHne ca cuctemMarta 3a CbXpaHu HME Ha € Cepruisi, BCUYKN
reHepupaLiy MOLLHOCTM N NOAXOAALLN KOHCYMAaToOpK (3apsagHu ctapumy' 3a eﬂeKTp0M06I/I5|}/|,
6oiinepun, OBK cuctema v ap.); 5
Pe>xnv Ha 6anaHcupaHe Ha BbHLUHU 06eKTU - M3BbpLUBa 6anaHcupaHe B peanHo BpeMe Mo
AVHAMUNYHO NPOMEHSILLO Ce 3aaHne OT BbHLLEH U3TOYHMK. TO3K pekun, e npe,qHasHaquga
b6anaHcupaHe (HamaisiBaHe Ha HebanaHcuTe) Ha rpyna OT BbHLUHU W OT ganedeHn o6eKTu, B
pamMKMTe Ka efHa 6GanaHcupauwla rpyna. pegBuaeHn 3a ynpaBfeHWe ca cuctemarta 3a
CbXpaHEHNE Ha €eHeprus, BCUYKM reHepupaliy MOLLHOCTM M NOM<Ofsly KOHCymMaTopu
(3apsgHM cTaHuMK 3a enekTpomobunn, 6oiinepn, OBK cuctema n ap );;

PexkuMm Ha u3non3BaHe Ha pas/MKUTE B LEHUTE Ha efl.eHeprusAta B pamMKuiTe Ha efHo
[JeHOoHOoWM e - no BbLHLWHO 3ajaHne ce u3BbplBa 3apsg / paspsg Ha bGatepumte OT
cucTeMara 3a CbxXpaHeHue Ha eHeprusaTta rnpes pasnnyHu nepuoam Ha ceTbiM ;HT B paMKuTe
Ha geHoHowmeTo. MpeaBueHn 3a ynpasneHue ca cuctemara 3a CbXpr HeHMa Ha eHeprus,
BCUYKN TeHepupaliy MOLLHOCTU W MOAXOAALLM KOHCYMartopu (3apagHn ctaHumu  3a
enekTpomobunun, 6onnepu, OBK cuctema nap.);;

B xofa Ha ekcnepumeHTanHaTta AeHOCT e Heo6XoAMMO Aa GbAaT U3NC n3BaHN Klakto OTAeNHU
PEXMMM, TakKa 1 KOMOUHALWS HA HSIKOMIKO PEXVMA, C NPeABapPUTENHO 3aLag ;Ha Nl 3T1Ka, Taka ye
cuctemara TpsabBa fa MO3BOMsSBA BbBEXAHETO Ha PasnMyHU KOMGM »auuu U 3aaBaHe Ha
NOTVKa 3a TAXHOTO Yrpas/eHue.
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