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“Tlanyos — 0884881095 {

I-'."'.‘E‘Cenaname:
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aHoe - 0888285690, Ieopru

B

che(a:§k1casttrd|o com

‘YnpaBuTes UM u3mbAHUTENEH AVPEKTOp Ha hHpMaTa Bb3NOXKUTEN: Bumana Kpacumnpoaa llanopa

':J]nue 3a KOHTaKTH: SlBop Credanos, [eopru [Manuos

inAJKAEMH I-H/T-)KO JUPEKTOP,

_Yse.nomlaame By, ue Capyxenne ,Hayuen HHCTUTYT 32 UMCTH TEXHONOMMM

.hma CNIEIHOTO HHBECTHUHOHHO NPENOKEHUE:
-,JIaGopa'ropHs 32 EKCTIEPHMEHTANHO pa3BHTHE , M IHTErpupatn eHepruiHy

'
o

. ﬁ dpPaKTEPUCTHUKAE Ha UHBECTHLIMOHHOTO NpEANOKEHHE!

1. Pesiome Ha npeanoxeHueTo

& JlaGopatopus ,,MHTErpupanu eHepruiiiy cUCTEMU® € YacT oT npoeKT
i ,Uentep 32 Komnerenwtnocr XMUTMOBMUIT - Texwonoruu

2 n ofpasoBaHue 3a WHTENMreHTEH pacTex', ChpUHaHCHpaHa OT

]

Mucusta wa 1IK XMTMOBUJI e ga npomorupa passuTHeTo

7y M3NON3BaHE 4pe3 KOHBEPCHA B OHTA ¥ MHAYCTPUATE, C AKLEHT BBPXY
4y ehexTMBHO oOeAWHEHHE Ha TPUTE KMIO4OBM (akTopa Ha TR

_'_:_ I

ocHosata Ha Crparerus Ha Espona 2020 3a pasBHTHETO Ha HHMCH

MHOBATHBHA B €BPONEHCKH Y CBETOBEH Malnab.

]

Akt

© ChXpaHeHHe W NOTpebieHUe Ha YuceTa eHeprus®, ¢puHancupat ot Ofep

. NHOBATHBHHTE BUCOKM TEXHONOTHH 3a ChXpaHeHHe Ha eHeprus oT BEU
eNeKTPOMOOHNHOCTTA Ype3
WBIbIHMKA Ha 3HaHWETO”
PMUYHA 30HA, 3anerHana B
{0 HBINEPOAHA W PECYPCHO

(oOpazoBaHue, HAYUHU U3CNEIBAKHA U MHOBALMH — E/1HA AKTYAHA TEMA]

edexTHBHa HKOHOMHKA ¥ npuoputer B HauvonanHara Hi CTpaTerua).

cHgTeMHu™

BGOSM20P001-1.002-0014
CHCTEMH 3a reHepupase,

neHa nporpama ,,Hayka

Egpornigitckus cbio3 upes
i Esponeiickus $ponn 3a pernoHanto paseurue. HeiHocTuTe uie 6badT p

H3HPaHH B TEMATHYHA

. obnact ,MnopaunonHa CTpaTeris 3a MHTEMreHTHA crieunanusanmua ia Peny6iinka Buarapua®.

Y¢KOpHY BBBEXAAHETQ Ha

Te

338 HEHHOTO e(PEKTUBHO

MaTHKaTa Ha npoexra e




2. OnucaHue Ha OCHOBHWTE NPOLECH, KanauuTeT, obia U3non3sana n

o

o1Ll; HEOBXOAUMMOCT QT Apyru

CBbP3aHH € OCHOBHMA NPEAMET CrioMararentd uid nombpﬁcamu NeHHOCTH, B T.4. NOJI3BAHE HA

ChLUECTBYBalla MM HeoDXOAWMOCT OT HM3rpaiiaHe Ha HoBa
(nbTHWA/yIMUM, Ta30MpoBOA, E€NeKTPONPOBOAH
npeanonaraeMa Aba1004HHA HA U3KOMKTE, MON3BAHE Ha B3IPHB:

rexHuyecka MHGpacTpyKTypa
W ap.); npeasu cnu\ U3KONHU :paboTy,

oo )
Fiime T3

JlaBopatopus ,MHTErpupaHn €HEPruiHK CHCTEMM™ WIE BKNKOYBA AEMOHCTPALHOHHH NPQTOTHIIM
Ha PpasnH4YHH BHIOBE CNbHYEBH H Bﬂ"l‘prH reHeparTopH, CcB pBa H CbC C‘pr‘b)i{eHHS! 3a
aKyMynupaHe U CbxpaHEHHE Ha MpOW3BENEHATA EHEPruA, C LEn frex uqeqxa M TEXHONOrH4Ha

ONTHMHUIALMA NPU peanHu ekcnnoatauuornu yenosus (HTT 6-8);

W3rOTBAT MPEANKMCaHMA 3a BLBEXKAAHE B CKCNoaTauHMa Ha pasnpyH

cbxpaHende W notpebnenue wa eneprua no sepurara BEU
Barepuu/Bonopoa - Mpexa/TloTpebuten, &
ornepaTtuBHW MouwHocTH (kBt.) Kbm Jlaboparopuarta we ce

€ C¢ TecTBaT, ONTHMH3WPAT U
XHDPHAHK CHCTEMMK 34
(chbHug/BaTbp/6UOmMaca) —

pasnuyHi  KOMPHHAUMKH ' M HHAYCTPHAIHH

ujrpaau ornen ,.Cuiosa

enexTpoHKKa”, B KOWTO LIe Ce& MPOBENIAAT HAYYHO-MPUNCKHH HBECRGHBAHMA MO paasl_ﬂ"nbi hh
eNEeKTPOHHUTE CUCTEMM, KOWTO KOHTPOAMpAT W YNpaBlfBaT CHCTEMUfre 3a npeobpasyBaue Ha
enepruata ot BEU, llle 6bae paspaboTena cuctema 3a AMpeKTHO u3nonseane Ha BEW edeprua s

€NeKTPOTPAHCTIOPTHATA Mpexa.

Bpb3ka c ApyrH ChlLECTBYBallM U 0A00pEHH C YCTPOHACTBEH MW AP
Ha Bb3JieHcTBUE HA obekra Ha WHBECTHUKMOHHOTO Npen0KEHHE, HE
ChrAacyBaTeNHU/Pa3pelUMTENHH JOKYMEHTH TNO pena Ha Cne
onobpsasane/paspeliapaHe Ha MHBECTHLIMOHHOTO MPEANOKEHHE 110 P

Hama Bpwn3ka ¢ Apyru feliHocTu B oOXxBara Ha BBL3NEHCTBME Ha (lﬁelcra H

NpeanoKeHne.

MecTononoxeHue:
(HaceneHo msAcrto, o0lWKHa, KBapTas, MO3EMAEH MMOT, KaTO 3a J¥
sacerHaTuTe  o6uMHW/palioHu/kMercTBa, reorpadeku
npoekuuoHin UTM koopaunary & 35 3ona B BI'C20035, coberaeHo

KOQOpOWHaTH HITH

yr nnad jeidHocT B obxeara
06XOIHMOCT OT W3JaBaHE Ha
unalleH 3aKOH; OpraH mo
ella Ha CMELMANIEH 3aKDH! ©

WHBECTHUMOHHOTO

I
| I

HeHHu ofeKTH ce nocoyBaT
MPaBObIBIHH
CT, GAU3OCT N0 MK 3acAraHe

Ha enemeHTH Ha HaumowanuaTa exonoruyna mpexa (HEM), ofexry, no;mt:maum Ha 34paBHa
3alllUTa, H TEPUTOPHH 3a OnasBaHe Ha OCEKTHTE Ha KyATYPHOTO! Hac[eACTBO, OYaKBAHO

TPaHCrpaHW4YHO Bb3JeficTBME, CXEeMa Ha HOBA WIH npomMaHa
nHppacTpyKTypa)

Ha| ChIYECTBYBALUEZ MBTHA
|

Codmus, paiios Burowa, ceno Branas, k8.91A, VII-1539 u VII-1539. JlocTsnsT a0 MMOTa € no

CBLIECTBYBALA YNMUHA Mpexa. [1poeKTHT He NpeJBHIKAa MPOMAHA H

A CbLUECTBYBALUATA HIIH HOBA

35 30Ha 8 BI"C2003.

nvTHA MHpacTpykTypa. [1punoxena e cxema ¢ UTM koopaunaTy B

Mpuponrn pecypcH, H3M0N3BaHE MO

eKCnaoaTaurATa:

npeaBHAEGHH 3a

Bpem

Ha CTPOMWTENCTBOTO H

(BKNIOYHTENHO NpeABMIEHO BOJOB3EMaHE 33 MUTEAHM, NPOMMLIEHH M APYrd HYXKAHW — 4pes
obuiecteero sopocHabugsane (BuK unu npyra mpexa) w/unu Bo,n'onsTmaué MW NON3BaHe Ha
d

NOBbPXHOCTHM BOAH W/MAW TNOA3EMHH BOMM,
CHOPBKEHUA WK HEOBXOAUMOCT OT W3rPaX/JIAaHE HAa HOBH)

Mo BpeME Ha CTPOMTENCTBOTO LLE CE€ M3NON3B4 MMHHMANHO KOJH

HEOOX0AMMH  KPAK

€CTBa, CbHLLECTBYBALLW

{€CTIBO MHEPTHH MaTepranu

(nAchK, Haxbn). B 6ausoct Hama Boponposon Ha Couiicka pona. Bpaafa 3a CTPOMTENCTBO M NO

BPEME HA BKCN0AaTALMA lie HbAe OCHIYpeHa OT anTePHATHBHH H3TOYHHUN.




6. OuaxpaHn BellecTBa, KOMTO e O6baaT eMHTUpPaHK 0T AeHHOCTTA, B

ONacHH, NMpH KOKUTO Ce OCBLIECTBABA MITH € BB3MOMKEH KOHTaKT C BOJM:

[pu cTpouTencTeoTo Hama aa ce Gopwm MpAaT ronemMM KosmuecTsa 07‘|I;311

MaCH LLUE C€ M3MON3BAaT 34 06paTHa 34aCHNKa U U3paBHABaHe Ha TepeHa.

7. Ouakeanu OGN EMHCUM HA BPEAHY BELIECTEA BB Bb3yXa N0 3aMBpCH

He ce oyaksar 061U eMHcHM Ha BPEAHH BELLECTEA.
|

Mo BpEME Ha eKcnhoarauuAaTa Cce OYyaksaT OCHOBHO CliefiHH[Te

LenTa Mecra

9 Ornanbusu Boau:

(ouakBaHO KONMUECTBO M BMA Ha (opMupanuTe oTnansuHM BoIH

. MPHOPHTETHH W/HiK

bUH. 8 W3KONAHKTE 3EMHM

TeMu:,

~ 8. Ornagbum, kouTo ce oyakea 1a ce FEHEPUPAT, ¥ NPEABHKIAHUS 32 TAXHOTO TpeTUpaHe:

OTNaabU¥ — ONaAKOBKH

|
(kapToHeHn/xapTHeHH) u GuToBM OTMaABLM, KOHTO Lue GbAaT M3BO3BAHM HA ONpeaeneHuTe 3a

|
no, noroux (6uToBH,

MPOMHIUNEHK U Ap.), CE30HHOCT, MpPEIBMACHH HAYKHHM 3a TPeTHpaHeTo WM (npeuncrearenHa

'+ CTaHUMA/CBOPBNEHHE H Ap.), OTBENKIAKE H 3ayCTBAHE B KAHANM3ALHOHHA

BOOeH obekT/RogonnbTHA u3rpebHa ama 1 ap.)

i pEANPHUATUETO/CHOPBIKEHHETO:
. (B cnyuaute no un. 996 300C ce npencrass undopmauus 3a BUAa U

T TX)

TR

o L

" MNpunarawm;

.- 1. TloxymeHTn, nokassawyn oBgBsBane Ha HHBECTHLHOHHOTO mNpem
: Mac
3OOC.
crelraned  d4axkoh,
- AIIMHHUCTPATUBEH aKT npaBa 3a WHHUMHMpAHE WM KaHAWAATCTBRAHE

 CTpaHHLAaTa Ha BB3NOKHTENA, aKo UMa TaKapa, U upes cpejcrsara 3a

+; 710 APYT MOAXOAAL HRYMH CHFIACHO M3UCKBAHMATA HA 471, 95, an. | or
#2. JlokymenTH, ynocToBepsBAWM M0 pena Ha

YHHBECTHUMONHO NpeanOXKeH e,
+ 3. Jlpyru AOKyMEHTH o npeueHKa Ha yBenoMATens:

3a PUEMHHK Ha OTNaabyYHUTe GuToBO-QexanHu BoAK OT crpagaTa wé ce
. 32 DB)KNOBHHTE BOLIM OT CrpajaTa M MMOT2 LUIE Ce U3NON3IBAT 3a0bPKATENHU pesepBoapH.

-’.OHaCHH XMMHYHW BEUIECTBA, KOWTO C& Oyaxpa na 6®BaaT HaJMYHM Ha

. Crpanata u npouecure e ca NpoMHLNEHH. He ce npeaBnkaa H3NoN3BaHe

CHCTeMa/NOBLPXHOCTEH

n3noji3sa usrpebHa sma.

nnomaaKara Ha

KOJIMYECTBOTO Ha OMacHHUTe
BELLECTBA, KOMTO LUE Ca HANMYHHU B MPEANPUATUETO/CHOPHKEHHETO ¢BrIacHO  NpunoxeHue Neo |
 KbM Hapenbata 3a npeaoTspatszsane Ha rosemu aBAPHH U OrpaHU43BaHE Ha [IOCJAEACTBUATA OT

|
Ha ONACHM BelLeCTBa.
|

|
l

:i(eﬂ?ae Ha WHTepHeT
BO OCBENOMABAHE WU

OpMaTHBEH WM
3a‘ onobpasane Ha

»3.1. nonuanuTenHa MHPOPMaLHUA/NOKYMEHTAUMS, MOSCHABALIA HHBECTHIMORHOTO NpeanoxeHue;

¥3.2. KapTeH MaTtepuan, cxema, CHUMKOR MaTepHan B noaxoasil mMamab.
4. Enextponen socuren - | 6p.

. 1
3. XKenas nucMoOTO 32 onpenenste Ha HEOBXOMUMMTE neficteua na 6bie umane:uo B €JIEKTPOHHA

1.popMa K u3NpaTeHo Ha nocouenns aJipec Ha eneKTpoHHa oA,

6. Xenaa na nonyyasam enextponua KODECTIOHIeHUMS BBB BPB3KA C npe,noc*raésnara ycnyra Ha




10COYeHHWA OT MEH alpec Ha eNeKTpoHHa noula.
7. Yenas NHUCMOTO 3a OnpeRensHe Ha HeoOGXoaumuTe AeHCTBHA
NUUEH3HpaH MOLIEHCKH OMNepaTop.

mel ot B ARG e ORI VeegoMHTEN: ... Lf.

(noopnuc)

|

|

6bae Moay4yeHO Hpes

l




Na6oparopua N 6

33 CNeyMannInpaHu HaywHoM3CNeQ0BaTeNCKI AeHHOCTH!
|

Nokauwn: c. Bnapas, pakion Burowa '

i Onucanue

1
fpeasuxaa ce uarpaxnaane Ha flaboparopwus 6 3a MHAYCTPHUANHK H3CNeABakMS 1[:)e14c;?e::nu.'weu'ra.nm:.u
passuTue Ha MHTETrPUPaHU eHepruithn cucremu 8 obnacrra Ha TEHEPUPAHETO, CbXPAHEHMETO M
norpebneHuero Ha €HEPrUA 4pes manon3saHe Ha B8b30GHOBAEMM EHEPruitHY MITOUHULM (BEW).

r

qﬁeura lWe BKOYBA AEMOMCTPALMUOHHW NPOTOTMNM Ha Pa3U4HW BMAOBE C/IbHYEBU M BATLPHM
'fEHepaTopH, CBbP3aHM Cbe CbOPBKEHUA 33 akymy/upaHe u cbxpaHeMue Ma n'pousse;;eua-_ra
€Heprua, pasnpegeneHuve Kaxto u NOCNEABALIOTO WM3NON3BAHE NPK eKOOrMiHUS prchnopT 3a
3}_’_3penqqaue Ha enekTpuuecku npesosHu cpepctea. OcHOBHA Uen e TexHuyecka um ,Lrexnonoruwa
oirmmnsau,nn MPW  PeanKW  eKCNNOATAUMOHHM YCAOBUA ¢ MHAYCTPHANHW| uan 6amskm  p1o
n}'l.a.ycrpnanume mauaby u KanaunTeT Ha ChopbKeHWATa . Kom N6 a.u.ejﬁ;b € Uu3fpageH oraen
,,:g;pmona €NeKTPOHUKa”, B KOMTO We ce MPOBEMAAT HAYYHO-NPUNOKHM U3CREABAHMA MO pPaseuTHe
u:é EAEKTPOHHWUTE CUCTEMM, KOMTO KOHTPO/NMPAT,yNpaBNABaT U OCHLWECTBABT MAHMTOPUHT Ha
oneparusHure AaHHKW Ha cucTtemuTe 32 npeobpasysane Ha ewepruats of BEU. e 6vge

paspaborena cucrema 3a gupekHo u3nonssave Ha BEU eHeprus 8 enexrpo auc'pop'r ara mpexa.

néﬁopampnn 6 we ce pasnonowm 8 gsa CbCeAHM NO3emneHn WUMOTHM ¢ uaeHTUdUKaTOpH

11394.1798.3580 u 11394.1798.3581, ¢ nnow croreeTno 3549 xe.m 1 3004 ks.M. OT ycTpoiicreeHa

r{fé,qaa TouKa, Jlaboparopus 6 we ce CbcToU OT OcHOBKA crpapa (crpaam), 33 nuhno dbcaysksame u
o

a@uuucrpnpane Ha AeMHOCTTa U BBHIWHMK CLOpbMKEHUA (MHTErpUPaHKU eHepruithu CUTTEeMM) KakTo
chegga:
|

‘- ExcnepumenTanma conapHa (potosonTamyma) cucrema c obuy kahauwreT o 200 kW.

-« Cucremara e e cvcrasena or OTAENHM NOACHCTEMU (OTOBOATAUUNI CUETEMM) € PASAUYHM
iy TeXHosorum,

f 4= EKCnepumenTanHa saTvbpHa ycTaHoska 2a NPOM3BOACTBO Ha en.eHeprys c 061y KanauwmTer a0
t ;_-f, 90 kW, cncraBena or pasanunm BATbPHUW reHeparopu. [
-‘;:{- Exkcnepumenrania nocroaumotokosa mpexa (DC Grid), o6cayxeaiya NOCTORHHOTOKOBM
';‘.l KOHCYMaTOpM  renepatopu. T
:~  EkcnepumeHTanHa cucrema sa CbXPaHEeHWE Ha EHEPrua, KOATO We BKAIONEA PasNUYHM
TEXHONOTHM 38 CHXPAHEHME HA EN1.eHEPIUA U KOATO we paboTn B CUHXPOH ¢ NpoM3BOACTBOTO
u norpebnenneto Ha o6exra, npu Koeto e ce pasBuear U ONMTUMUINPAT PAa3AULHK MoAeNU
M pexumu Ha pabora. :
ExkcnepumenTanum sapaanu cramuum sa enekrpomobunu (1 6p. DC|crahiumau 1 6p, AC
CTaHuuAa), Ynero ynpaenenue WE Y4acTea B8 UANOCTHUA EHEPrUEH MEHUIKMBHT Ha obexTa
Jlaboparopus 6 #VIHTErpupanu enepruitnm cucremu .,




Mpeaenpenara sa obekta ocHoeHa crpapa (crpaau) e ¢ pasrbHata 3acTp(
OcHoBHMTE YacTh, GYHKLMOKANHM NOMEULeHUA Ca KAKTO CneaBa:

B ToBa nomeuienmne we Gbvae MoHTUpaHa nabopatopHa MamepsearenHa u
YPE3 KOARTO Lie Ce U3MepBarT, TeCTBaT, Cb34aBaT U MOAUULMPAT CHNOBU en

OcHosHu napameTpH, BYHKLUMOHANHOCTH W M3UCKBAHMA
[crpagm).

Otaen / nabopatopHo nomewenue ,Cunosa ENeKTPOHUKa" —

AONBNHUTENHO NPUARMKALLO CNOMAraTenHo nomeuieHue {cnomara

BKNHOYHUTENHO 38 CbXPaHEHUE W CIafupaHe Ha KOMI"IOHEHTH} = MMH

MNomelneHue 3a eHepruen MEHUAKMEHT LEHTBP — MUHUMYM 25 Kb.M.

We Cce MW3IBLPWBA MOHMUTODPHUHT,
MHTETPUPaHMTE EHEPrUHHK CUCTEMM.

MEHMIDKMDBHT W aBTOMaTH3

KbMm

DEHZ

MUHUMY
€J/IHG
UMy

3Ny
KTP

paH

nno

m 10

W

OCHpBHaTa crpapa

y ot 400 KB.M.
M 50 KB.M3iy
nomeuwgeHue,

KB.M. e

Tares
DHHU YCTPOMCTBA.

"
Ha anapatypa,

B ToBa nomeuieHue
|

o] VV‘\DSBJ’IEHME Ha

Oduc nomeuwenue / nomeuwenus — Tun open space, 3a egHoBpemeHHa pafiota Ha go %0

CneunanncTa.
Camocronarenen oduc 3a pvrosoguren/raseH MEHUOKDBP.

3ana 3a cpeluu, npeseHTauum, 060pyABaHa CbC ChEPEMEHHM mynTumeau

PaboTuaHuua — MuHumym 30 Ke.M. .
Momeuienue 3a oxpaHa 1 KOHTPOA Ha 4ocCTbAE — MUHUMYM 10 KB.M

HHM

B
pewexuna. .

A4

Tosa e rlomeweHue sa

OXpaHUTeN (UNM 32 aBTOMATUINPAHU CUCTEMM Ha OXPaHa U KOHTPO/ Ha gpcrbria).
CnomaraTenHo CaHUTapHO NomeleHue — MUHUMYM 10 kB.M. NomewerimneTo u.lf ce u3inon3ga
33 CknagupaHe v CbXpaHeHne Ha CAHMTApHO — XMTMEHHU U APYr MaTephuani, KOHCYMaTHBHK
¥ MHCTPYMEHTU OT Ta3m rpyna. |
30Ha 3a OTAUX ¥ MOYMBKa, C 0BOPYABaH KyXHeHCKH BoKc. t
Crnaposo nomeuyenme ¢ obuo npegHasHaveHme — MUBUMYM 35 KB.M. :
CanutapHn BB3MM — cbo6pasko NpeasmKAaHUATa Ha apxutekTypHara| paspaboTka,

CbBPEMEHHUTE CTAHAAPTH 1 A0OPU NPAKTUKU NPU NPOEKTUPaHE Ha O

Ou3en Teneparop 3a ocurypasaHe Ha pe3epBHO 3axpaHeBaHe, KoW

BeKT
TexHuueckn nomewenus — cnopeg, NPeABMAAHMATA Ha OTAeNHWUTE
(rnasHo en. Tabno, KomyHuKauus, sugeo HabniopeHue, OBK cucreann

T.H.)

M OT TO3KW THN.
npa

EKTHW vacrTu

C8 NON3Ba U B

M3CAeAoBaTencKaTa [EHHOCT KAKTO W 33 EKCNEPUMEHTANHW M3CNEABIHMA Ha OCTPOBHM
CUCTEMY, U30/1MPaHU OT eNeKTpopasnpeaenuTenHara mpewa  (off grid) xnbpuaHu
cuctemmu 8 kombuHauma c obwiecTseHa enekTpuuecka mpexa W Ausen| reHepatop~
NPEABUARHM 33 BBHIEH MOHTA)X, HA NOAXOAALLO U GYHKLMORANHO MACTO

BBHWNKA npunexawa kom crpagdarta (CcrpagMre) napkuHr soMa — Ba
asToMo6uNa, KaTo ce NpeaABMIKAAT ABE 32PAAHMU CTaHUUM 33 enekTpomoby
Mokpuea Ha crpapara (crpagure) aa 6vae npeasugen 3a pasnonaraHe

NAHE/IM, C MAKCUMANHO ONON3OTEOPABAHE HA NOKPUBHUTE NAOLM 3
Aa ce npeasuau dacagHa YacT 3a UHTErpupaHe Ha GOTOBOATAUYHM
06uwa mowHocr go S5 kWp;

AAH

1A,
Ha

Tasy ues
nay

MyMm 7 NieKud

b

DTOB/ITAUYHH
. Cowo Taka

enu no dacaga c




fil. OcHoBHM napamerpu, PYHKLUMOHANHOCTH M  U3MCHBaH HbM |MHTerpupaHure
EHEePriuiHK CUCTeMM,

1. ®PorosonramuHa yacr

NpepeuaeHara excnepumenTanHa dorosonTauyHa cuctema e ¢ mowHoCT Ao 200 kWp, karo
Tpabaa BrAOYBE dboToBOATAMMHM NaHeny ¢ PA3SNHUYHM TEXHONOTMM, 3 UMEHHO;

Monu u MoHoKpUCTaNHK nanenn (BratownTensO €AHOAMUUEBM W ABYINULEBK KNeTKK), ¢ 06wa
MoLwHocT go 100 kWop;

- PERT c o6wa mouHocT go 20 kWp;

: = CIGS c o6wa mowHocr g0 20 kWp;

‘¥ - PERCc 06uia mowHocT 40 20 kWp;

Y« Nvun doTosonTanuHK KneTku ¢ o6wa moukocr ao 20 kWp;
= HIT c o6wa mowurocr go 20 kWp;

"+ 33 MOHTaX Ha Onucawarta no-rope $oToBonTauuKa yact 2o 200 kWp, tnegpa Aa ce npeasnanaT
HOCBLUM KOHCTPYKUMK, @ MMEHHO!

EanoocHa TpakepHa KOHCTPYKUMA, € NOCOKa Ha B1bPTEHEe U3TOK —~ 3ANad, C OTKIOHEHME OT -
45 no +45 rpagyca, 3a dorosonTaMuHM NaHean A0 82 kWp;
AsyocHa TpakepHa KOHCTPYKUMA — 33 doToBONTanYHM Nnanenu go 18 kWp;

- CraTuyHa meTanHa KOHCTPYKUMA C HaKNOH Ha nawenuTe 25 rpagyca,3a QoTOBOATAMNYHKW
navenu go 70 kWp;

%
.“
-

- CratuuHa anymuumesa KOHCTPYKUMA 33 MOHTa Ha doToBOATaMuHM NaHeam ao 15 kWp
% BBPXY NOKPUB, C OPUEHTAUMA UTOK — 3anaa;

Cratuuna anymunuesa KOHCTPYKUMA 33 MOHTaM Ha dOTOBOMTAMYHKM NaHenu Ao 10 kWp
3 BbPXY NOKPUB, C I0MHA OpUeHTaYuR;

% = CTaTMyHa KOWCTPYKUMA 33 MOHTaX Ha doToBonTauyHU naHenu po b kWp sBpxy wam
%, UHTerpupanu sous pacapa’ '

" 2. WnBepropHa Yacr 3a GOTOBOATAUNHUTE CHCTEMM I

i 32 npeobpasysaHe Ha nNoOCTOAHHOTOKOBAT3 EHEpPrUA  OT (OTOBONTAMNHUTE naHenu 8

MPOMEH/UBOTOKOBA, CNleABa Aa Ce NpeaBUAAT CAegHuTe Creuuanuaupanu | 3a conapHu
i NPUAOKEHUA MHBEPTOPM:

2 6p c© MowHocT A0 5 kW ~— 33 pabora B napanen ¢ enexrpuuecxara mpexa (Mpesxosu
MHBEpTOopH);

7= 16p c mowHocT fo 25 kW — 3a pabora 8 napanen ¢ enekrpuqedraTa mpexa (mpexos
o= MHBEpTOop);

- 16p ¢ mowmocer go 60 kW — 3a pabota 8 napanen ¢ enexTpudedkara Mpexa (mpexos
MHBEpTOP);

= 26p c mowHoCT 4o 2 kW - 3a pabora B OCTPOBEH PeXUM (aBTOHOMH M [MHBEPTORM);
2 6p ¢ mowHocT 4o 10 kW — 33 paboTa B OCTPOBEH PeXUM (aBTOHOMH# MH epTqpu);
- ;.-5;- 1 6p c mowHoceT a0 30 kW — 33 pabora B ocTposen pexum laa‘rcnome¥ uHBepTop);

"i- 26pcmowHocT go 3 kW —3a pabora 8 xubpuaen pemum (xMBpuaHn nHsepTopl);
i 2 6p ¢ mouyHocT 40 15 kW — 32 pabota B xubpugeH pexmm (xubpuaru nHgepropu);

<, 16p c mowHocT A0 30 kW — 33 pabova 8 xubpupaeH pexum (xubpuaen|un pTop);

.
.




3. EKCnepuMEeHxTasiHa CUCTEMA OT BATLPHU reHeparopwu (BIN)

MpeasuaenuTe Bl C XOpW3OHTaNHW POTOPU Ca CNedHuTe:

- 1 6p ¢ mouwHocT o 50 kW, ¢ xopusoHTaneH poTop;
- 1 6p cmowHocT go 20 kW, c XOpU30HTaneH poTop;
- 2 6p cmouwHoct go 5 kW, c xoprsoHTanen porop;
- 1 6p cmowHoct ao 2 kW, ¢ xopusoHTaneH porop;
- 1 6p cmowHocr ao 5 kW, ¢ BepTHKaneH poTop;

- 2 6p cmowHocr go 2 kW, c eepTHKaneH potop;

- 2 6p cmouwmHocT go 1 kW, c BepTukaneH potop;

B xoma Ha npoexTupane Aa 6vpaT npeasuAeHM BRAIHYMTENHO rekepd

yHAAMEHT N UHBEPTOP.

4. ExcnepumeHTasiHa NOCTOAHHO ToKoBa {DC) mpexa.

OcHoBHOTO (ONopHOTO) 3axpansaHe Ha ekcnepumenTanuata DC mpexa ga 6pae 1
Mpexara ¢ mowHoct 100 kVA, ypes usnpaeaHe Ha NPOMEHAUBOTO MPEKPBO
npeaABMAn Mmpexoso Hanpexmenue 515 V / 50 Hz Ha Bxoga Ha us npasure/
Uanpaeutennara ypen6a tpabea ga e npesuaeHa 33 USXOAHY HANPEKEHUR B [
V DC. fla ce ocurypu y4acTbK OT CTaH@pTHa KOHTAKTHa mpexa, nofobHa
FPafcKKA enekTpoTpaHcnopt. Kbm Tasu mpexa ga 6vaart npeaBuaeHN KOHCYM

HUMEHHO!

- MNocTosHHoTOKOB ABuraten;
- [pomexnuBoTOKOB ABHraTen;
~ WHBepTop 3a ynpasnenue — c He NO-MaNKa MOLLHOCT oT 50 kVA;

5. Cwuctema 32 chxpaHenue Ha eneprua (CCE).

Cnegsa paa ce npoektupa CCE, CbCToslwa € OT Pas/IHyHU TEXHONOMUM aKyMyAaTopm, a

- 0OnoBHO — KUCeNMHHKM akymynaTopy, ¢ 061wy kanayuTeT Ao 300 kWh;
- Li-ion/LIFeP0O4 6atepuu, ¢ kanauuTer ao 300 kWh;

- [poTtounu Gatepuu go 200 kWh;

- WnepuuoHHnu Batepuu, ao 15 kWh;

- CyneproHgeHsaTopw, go 20 kWh;

CCE e Heobxoaumo ga Bvae npé,u.sup,eua B NOAXOARALL, KOHTEHHEp {xon'reiLuep

8CUYKK HeoBxoanmu obcaywBsawm nogeucremu, skniodnTento OBK cuctremu;

6. 3apapHu cTaHuMMK

B npoekra cneasa aa ce npeapuanT 2 6p. 3apAAHM CTaHLMK KAKTO CAeABa:

- TMNocroanxotokosa (DC) 3apagHa crasumus 3a 6bp3s sapsg c mouyocr

o6opyaeana c ChAdeMO u CCS kabeau 3a 3apempaHe;

- lNpomennusoTokosa (AC) 3apagHa CTaHUMA ¢ MOWHOCT 22 kW M KOHTAKT 1Lun 2;

Hanp

Ha U
hpaw

TOPHa 4acT,

MWUAOH,

LpeABHAeHO or

weHue, [la ce
HWUTE ypesbn.

uana;ona 650 - 750

no/s3BaHaTa B
M MOLHOCTH, a .

-

MMEHHO!:
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|
[a ce npegBuau [luzenos reHepatop, NnpegHasHayeH 3a pabora B ocrpose pe'J-KMM, ¢ mouwHocr 100
kVA, tpudazen, ¢ HomuHanHo HanpexedHue 230/400 V, 50 Hz. Kw nl?uep opa aa bbvae
npeasuaeHa CUCTeMa 33 aBTOMATUYHO BKIKOMBaHe Ha pesepsarta (ABR), Kato NO TO3W HayuH
dBTOMEaTUYHO e Cce ocum.ec“ranaa pe3epsupaHe Ha MpPEeXO0BOTO 3aXpaHBaKRe 3a obekTa. p,nsenoaun

7. [Ousenos reHeparop

FeHepaTop cnepea na 6vae 3a MOHTaXK Ha OTKPUTO K NO3HUMOHMP3H Ha OTKPUTO, Taka 4H4e no
ONTUMA/NIEH HaYuMH A3 Ce 3aXPaHBaT OCHOBHUTE TOBapU M B CbLIOTO Bpeme He npeHn Ha paborarta

Ha OCHOBHMWTE CbOPDbMEHMA H,’WHH Aa CMywaea aocrbna 4o Tax. |

|
[usenosua reHepaTop Ceasa A3 € C BMCOKA CTeneH Ha crabunu auqﬂ Ha 4ecToTatd W
s HanpemeHneTo 1 a e npexHasHaYyeH 3a paﬁora npy pA3Ka MPOMAHE Ha HATO ap?aﬁe*r:n

8. EnexTpuuecKa MHCTANAUMUA H2 CbopbXKeHuaTa oTT.1 go 1.8

e

‘Ilj_poemnpaum Ha enexTpuyecHaTa WHCTanauua cregsa  Aa o*rroaapl Ha HOpMaTuBUTE NpH
.n OEKTUPaHE Ha CLbOTBETHUTE CLOPBLIKEHUA / MHCTANAUUM, NPUAOIKUMUTE exH YeCKM CTaHaapTH K
opmu 33 6GeszonacHoct. Beuukm entabna pa 6vaat cHabaewn ¢ opas eperja 33LMTHO —
';-tggmwauuouua anaparypa, ¢ M3Ko4BaTenHa cnocobHOCT Hai-manko 1 Wlsc (roka Ha KwvCo
"‘cgep.uueune}. Bve scuuku ocHOBHW enTabna Aa ce NpeasMAM 3alMTa OT | NpeHanpekewue ¢
ﬂgTanoouncnn KaTogHKU oTBoaUTeNW. Mpu NpoeKTMpaHeTo Ha CBbp3BawuTe [Kabefiu KbM BCEKM
n;pncymampf reHepaTop 4a Ce OCUrypu MUHMMaNEH Naj Ha HanpexeHue, He no';ronn WM oT 1.5%.

Iy

{ 9. Cucrema 3a MOHUTOPUHT U KOHTPON

H?__-'oﬁxop,umo e aa bvpe npg.qahneua oflya cuctema 3a MOHWUTOPMHF M KOHTpos, obxsawauwa
q:{:uoanwre MapameTpy Ha BCUYKM ChOPBIKEHUA, uabpoenu no-rope. Cucremara enepep Aa 6vae on-
Efﬁe, C ONPEecHABaHE Ha AZHHWTE Ha Hail-MHoro 15 cekynau. JaHnure cnedsa Aa Gvaat 3anuCBaHy U
CEXPaHABAHM B NOAXOAAWE 6a3a lanHy, B JIOKaNEH CbPBbP, KAaTO Ce npejsnau Pe3epeHo Konue
{6[2“ BN) Ha oraaneden ot obekra cupebp. Crcremara TpabBa Aa npuTexkasal rbeKasa naardopma 3a
a\hyanusauun, KOATO A3 NO3BONIABA BU3yanusupaHe Ha BCekn u3bpaH or onTaTeq'a napamersp
[J#m rpyna napametpu). CucTemaTta 3a MOHWTOPMHT U KOHTpon TpA6sa 6yne npaxogAawa 3a
H%}_TfoTanne Ha ucropuyecku cnpasku (B Tabnuyen v rpaduyen Bua), 3a BCEKU| 13 paH dr non3satena
n¥pameTbp, Unu rpyna napamerpu. PaboTata Cbc CHCTEMATa 33 MOHTUTOPHUHT U KOHTPOA Tpa6Ba Aa
ﬁéj;e rapaHTMpaHa KakTo or macro (ot ofekra), Taka W OT OTganeyeHd ToHKa (Nocpencrsom
m_f"i‘&pue*r cs'bpsauocr). Cucremara TpﬂﬁBa Aa rapaHTupa eAHOBpemMeHHaTa aboTa HalHe nNo-mManko
oT'5 nonseatens. PUIMYECKUTE 1 KOMYHUKALMOHHUTE MHTEPDEICH, KOMTO NOAABDIKA CUCTEMATa 33
Mé‘r_mropuur “ KOHTpon TpaGBa ga e cbobpaseHa CbC ChOPbBIKEHUATA OT T.1| A0|T.8, TaKka 4e aa ce
raI{fBaHTupa ABAHOUEHHA CBBLP3AHOCT Ha BCUYKH MHTETPUPaHK eHepl"HﬁHH CUCTEMMH

vci*poucraa Ha BXOAA / M3X0AA Ha BCAKA MOACMCTEMA, Taka 4e Aa 6bAaT U3MEepHaHU, BaNUCBAHU U

Al
lpannnamq eneKTPUYEeCK1Te NapameTpu (MOKa3aHWa) OT Te3U U3MEPBATENHIK YCTPOU
]J‘
CHE’emaTa Aa 6bae 3aWMTaTa C OTAENHU HWBA Ha AOCTLN 33 PasAWdHK Non3saTenu (fon3saTenu ¢
40 NpeAHa3HAYeHHE, ONEPATOPH, AAMUHKCTPATOPH);

oy

H]:M cucremara 3a MOHWTOPHMHI U KOHTpON 4a 5‘b‘q3T WHCTaNUpaHu Hesas CH/{H HIMEDBATENHH

oc_ﬂh;ecraaaa MMHUMYM cneanuTe dyHKLMM:

Ork#nepHa Touka Ha ynpaenssawmre GyHKUMM, CUCTEMATa 338 MOHUTOPMHS KTrrpo Tpabea pa
|

gy s
s g,
R

5 |



2
1K n
ny,

e

BKatousaHe / M3KNIOUBAHE U 33/2BaHE HA KOHKPETEH PEXWUM, CrIOPEeR, Bb3MOXKHOCTHTELH

CbOTBETHATA NOACUCTEMA (CHbOPBIKEHME), NO 33aaHKe Ha onepamp{; |

BxmousaHe / M3KNIOYBAHE U 33JaBaHE HA KOHKPETEH PEeXuM, cnr:pe,b. BBEMOMHOCTUTE 3Ha
|

CbOTBETHATa NnogcucTema {C“bO PBHKEHUE), B aBTOMATHYEH pexum;

YnpasneHne Ha MOUHOCTUTE Ha reHepupare oT GOTOBOATAUYHMUTE MH anau,Lm;

agoen

pr

YnpasaeHue Ha pemuma U MOWKOCTTa 8 [iIBETE NOCOKM Ha cucremata 3a CbXpaHeHne Ha

eHEepruaTa;

(6}

Pexxum ,muHumanen HeBanavc Ha npunemauwms obekt” — uspbplusa BanaHcupaHe(s

peanHo Bpeme Taka, Y4e HeTHaTa no3uuua (notpebnexue / renepauun) Ha

obekra paxe

AobAnKasa MaKcMManHO A0 NpeABapMTENHO 3adafeH rpadmuk, 3d BCEkM NEepuoa Ha
CeTbAMEHT. [IpegsuaeHU 3a ynpasneHue ca CUCTEMATa 3a ChbXPaHaHMKe Ha eHeprus, BCUYKM
reHepUpaLLyM MOUHOCTH U MOAXOARLUM KOHCYMETOPM (3apaaHm cradumu 3a e:lex'rpomoﬁu{xvn,

6o¥inepu, OBK cucrema v ap.);
Pexxum Ha 6anaHcupane Ha BbHIIHK 06eKTU ~ U3BBPWSBa GanaHcupaHe e pe:
AUHAMHUYHO NPOMEHALLO Ce 33aHKe OT BBHILEH U3TOYHKK. To3u peywuM e np

i©
INHO BPeME 1o

id
EAHA3Ha4YeH 3a

banancupare (Hamanssare Ha HebanaHcuTe) Ha rpyna OT BBHLWNK M OTaanesieHn obexT, 8

pamkuTe Ha egMa Banawcupawa rpyna. Mpeasuaenu 3a ynpasjeHHe ca
CbXPaHEHWE H3 EHEepPrusA, BCUMMKW reHepUpaly MOWHOCTH WM NOAXOAALLW
(3apaanu cTanumum 3a enektpomobunn, Boiinepn, OBK cucrema u apl);;
Pexum Ha u3non3saHe Ha paz/IvKUTE 8 LEHWUTE Ha en.eHepruata &l pam

cuctemara 3a
KOHCYMaTopH

KMTE Ha epHOo
barepuuTe oT

AeHOHOWME — MO BBHIWHO 33jaHWe Ce W3BBPWBA 3apas / paspAd Ha
CMCTEMaTa 3a CbXPaHEHHE Ha EHEPrHATa NPes PasANYHK Nepuoaw

ce )'IMEHT B pamKuTe
Ha AeHoHowweTo. Mpeasuseny 3a yNpasnenue ca CUCTEMATa 33 ChbXxpaHeHM

Ha eHeprus,

BCUYKM reHEepMpalM MOWHOCTM M NOAXOAAWM KOHCYMaTopu |(3apaaMu| CTaHuuM 3a

enekrpomobunu, 6oitnepu, OBK cucrema u gp.);;

B x0Aa Ha ekcnepyMmeHTanHaTa AeHHOCT e HeobxoAUMO A3 6bAaT M3NGN3BAHM KAKTO OTALNHM
PeXMMUK, Taka 1 KOMEMHAUMA Ha HAKO/IKO PEXKMMA, C NPeaBapUTeNHO 3aafeHa j:

cuctemara TpabBa Aa No3BO/IABA BBBENAIHETO HA PasNUUHW KOMOMHAUUM M |3apasaHe wa
NOTUKA 32 TAXHOTO YNpasieHue.

TMK3, TaKa ye




