
".r,f'":11'..li;..'r,, 
<<VrnepxAaro>>

;:/.i'.1.;, 1 '-.J 
'-',:* fllpercrop

i.,. ;:;.;'' -,, 
' -, Up?{raUuA Ba cyB MyaMMoflapH

l(oT xHcTxyTl4 AhpeKTOpl4
A.YpaaxenAueB

(o14o)

Texxrqecrue rpe6oBaHrfl u nepeqeHu pa6or no AocraBKe, MoHTaxy u nogKrrloqeHHro
nocraBnseM brx con He q H btx $oroene KTpu qecKltx cr4creM :

Ns floxaaarenra 3Ha.{eHue

1. lanenu conHeqHbre MoHoKpt4crann ltqecKne

1.1 fnn naneneyr
Monoxpr,rcrann

1.2 -l onlt nHan uHaff Molr.tHocrb na Henll 540 Br

l.J ragueo naHenrb paBHe 227 8x1 1 34x35u rvr

1.4 3ec nanenu ne 6onee 28 xr

1.5 VlaxcruanuHaF Mor{Hocru (Pmax) 1000/1500vDc (tEC)

1.6 (f1! conneqHoro naogynn, % 20,90%

1.7 (nacc !4cnonb3yeMbrx ofleMeHToB (ycxopeHHurfi recr
:rapennR ).

Knacc A

1.8 lerr,tneparypnurfr pexNnlt, MilHr/MyM. -40c

1.9 leuneparypnsril pexNvr, MaKcLrMyM. +85C

2. (ounnexryrcqne Ann ycraHoBxt4 conHeqHbtx nanenei.

2.1 lereeofi nHBeprop Huawei 120 rBr

2.2 iannqne onnarln MoHl4TopilHra !a
2.3 I anr.{ ne KoMnfl eKTa coeAn H rren bH brx xa6enelt. Ia
2.4 lann.rne KoMnfleKTa repMerilLrHbrx pa3beMoB. fra

2.5 Hann.rne KoMnneKTa repMernLlHurx ropo6ox. ffa

3. [uaensxuri reneparop

3.1 fhn ronnnsa Ail3enb

3.2. Vloqnocru 200rBr



Conneqran SoroeneKTp14LrecKaF craH[.1r4fl AonxHa eurpa6aruraaru neperueHHurrl
rpexSaanurfr enexrpnvecrnfr roK, c HanpFXeHileM 380 B, qacrororl 50 l-q. AnA
eneKTpocHa6xenuR Mor{Hocrbro 1 20 xBr.

O$mqnanuHoe cpoK rapaHre B nacnopre ConneqHorl flaHenn He MeHee 25 ner flpoqexr
AerpaAaqnil ConHe,rFrorl fianenn nocne 20 ner cnyx6ur He 6onee..15%

ConHe.{Hute naHenn (ganee Cn) AonxHbre coorBercrBoBarb KnhMarhqecKilM
ycnoBhflM eKcnnyaraL{nn B Pecny6nure Ve6exmcraH.

Bce ceot4crea o6opygoeaxrn AonxHbre 6urru noATBepx(qeHbr coorBercrByloulutMt4
arrecraraMn n ceprn$uKaraMh, BbtgaHHbtMn npon3Bo4ilTenFMh o6opy4oeanrn.

Paspa6orarb npoeKT, B Koropona 6y4er paccMorpeHbr Bce o6rexrur n 3aKnpqeHre o
Bo3MoxHocl4 14HTerpayn COC aKnrcqapu.lero e ceOR:

Pac,.{€r ocHoBHbrx rexHhqecKnx napaMerpoB, BnnFrcu{nx Ha 6esonacxyro
oKcnflyarallttto KoMnneKTa COC, c Bbr4aqefr o6ocHosaHHoro 3aKntol{eHilF o rexHnqecroti
Bo3MoxHocl4 pa3Meu-leHilF KoMnneKToe COC, Ha npegnaraeMoro 3arae.lLtxor\4 Mecrax
MOHTAXA

Paagen TexuonoruqecKne peuJeHrF, orpaxarculnrZ Mecro n cnoco6 pa3Meu.leHnF

cotHeqHbrx naneneil, yron HaKnoHa n opneHTaqilp coflHeL{Hbrx naHenerl, onncanue
cxeMbr ooreArueHrF conHeqHbrx naHeneri B rpynnbr (crpraHrur), c yKa3aHneM Mecra
pa3MeLr{eHuq ilHBepTopa;

Paagen Snexrpocna6xeHNe, orpaxarculrrl
npilHqnnnaflbHytocxeMy noAKnloqeHnF NHBepTopa K ceTn.

Boauoxnocru orAaL{ta enexrpnvecxofr eHeprnn

e ce6n: - MPPT KoHrporepa, npeAoxpaHtrentA
3aMbrKaHnF Ha "3eMno", cereByto 3aulhry n 3au-lLlry

oAHOnilHerauyo

B cerb oHeprocHa6xarcqera
opraHil3aqhn.

Cncreua npoBoAKt4 t4 coe,qfiHeHns Cfl AonxHa BKflloqarb MexcereBoe coeAnHeHhe
nHBepropoe, onoroa npepbrBareneit u xaoenuHyHc pa3BoAKy ,qo pacnpe,qenhrenbHoro ulhra
reHepaTopoB.

Bce nHBepropbt Ha Bbrxoge nepeMeHHoro roKa AonxHbre 6ulrs 3aulilu1eHbl
coorBercrBytou.lt4Mt4 6noxaun BbrKfiroqarenn n no4coeAnHFTbcr a o6ulyro rpex$aaHyxr
ct4creMy. 9To,'KacaeTcF o,qHoro ooulero xa6ens BbrBoAa AnF rpynnbr ilHBepropoB, BbtBoA

AonxeH 6utrs nogaeAeH K pacnpeAennrenbHoMy u.{rry reHeparopoB. [pynna rHBepropoB B

qenoM AonxHa fiMeTb Bo3MoxHocTb oTKflroLreH[F BpyvHyro oT ceTr nepeMeHHoro ToKa c
noMorubro AononHnTenbHoro KoMMyTaqnoHHoro ycrporacraa c pyltHbtM ynpaBneHileM.

MerannN.lecKile AeraI'ln Cfl, cnyxaLqre gnr Sr,txcaLlil14 Mo,qynF Ha Hecyu.lera roxcrpyxqNr,
AonxHbte 6ulrs BbrnonHeHbr t 3 cranbHbrx npo$rrrnefr ronr4nnori He MeHee 1.7 MM

noKpblTblMn 3au-lt4THbrM cj-loeM oL{r4HKoBKl4 t/ cooTBeTcTBoBaTb, KaK MhHt4MyM, KJtaCCy KOppO3t4l4

c3.

Tpe6oeanufl K HecyulHM KoHcrpyKqt4eM h apxnrexTypHblM AeraneM:

Bce 4erann AonxHbre 6urrs BbrnonHeHbr r/3 Marepnana; ycroftvnaoro K ocaAKaM h
arpeccrBHblM aosAeilcrannru oxpyxarcqerl cpeAbt. PeroueHgyeMbtM MarepilanoM AnF
il3roroB.neHfiF BHeuJHr4x oneMeHToa (nanenerZ) nannrcrcA - KoMno3nrHbte Marepilaflbt.

Koncrpyxqmn o6uexra <ConHe.{Hofr enexrpruecxorl cra+uvitD AonxHbte
o6ecneqraars ece-Heo6xoAvrMbre xapaKTeprcrrtln na,q€xHocrn AnA ll-ro KnilMarnqecKoro
pariona.

KoHcrpyrqhrc ocHoBannh u SyHgavreHroe o6ocFtoBarb pacvdronlt.
Merannh.{ecKne Aerann Cfl, c.nyxau-{ile AnA SNxcarlmra MoAynF Ha necyulerZ

KoHcrpyKqnt,t, AonxHste 6urru ycrorivnaurM cnnbHbtM BerpeHbtM AaBneHilFM.
hHaepropsr npeAHa3HaLreHbr AnF npilMeHeHhF B orKpbrrbrx ycnoBnnx cpeAbr, c KllaccoM

3auiilrbl Mt4Ht4MyM lP66 MPTT. Mrnuuanunurfr 4nanason pa6oL{l4x reMneparyp ot -25 "C 4o +
60"C, MhHhManbnsrm Kf1[ no eBponerZcxnu craHrqapraM 1He MeHee AeBqHocra BocbM14
npoqeHroB (98%).

tzlHaeprop(sr) AonxHbre BKrtoqarb
nocToflHHoro ToKa B ilHBepTope, 3aulnTy oT
or nepeHanpexeHilF xareropun lll.



Ka6enra AnF cerh nocrosHHoro roKa Cn rqonxHbre^ 6urru rut6xuMtA,
TepMoycrofr,rklBbrMlrr, MeAHbrM14 AuaMerpoM He MeHee 4 MM' h onpeAeneHbl
npon3BoAhrereM KaK npnroAHbrMtA AnA ncnonb3oBaHnF a SoroeneKTpr4qecKyrx cl/creMax.
Ka6enn, npeiqHa3HaqeHHbre AnA ncnoflb3oBaHnA, flonxHbre orBeqarb rpe6oeannnvr
cTaH,qapTa orHeynopHbrx MaTeprar]oB.

lAzpenna ,qonxHbr coorBercrBoBarb oKonorilqecKhM n caHnrapHbrM HopMaM u

rpe6oean nn u Pecny1nuxu Ye6exilcra H.

Yxlagra xa6enn I coeAnH]4TeflbHbrx npoBoAoB AonxHa coorBercrBoBarb
craHAapraM pa6or nph HanpnxeHnn Ao 1000 B. llogpngvraK AonxeH rcnonb3oBarb
MHOrOXNnbHbre MeAHbre npoBoAa.

Yrna4xa xa6enF Me4y nHBepropaMn AonxHa coorBercrBoBarb craH.qapravr pa6or npra
HanprxeHnn 400 B, nMerb nonnBilHr4nxnopnAHyrc ([lBX) h3onnqilto.

Pasuep (ceueHtae) npoBoAH14KoB ,qonxHo 6urru onpeAeneHo ncxoge tA3 Harpy3Kyt

coopyxeHun (ruoqnocrb oreKTpo,qBnrarenerl, o6eaaapaxilBatou-p4x r/ Apyrhx ycrporacra).
PacnpegennrenbHbre u{nrbr AonxHbr 6urru pacnonoxeHbr Ha orKpbtroM Bo3Ayxe, c

Mr4HnManbHbrM KnaccoM 3au-14rur 1P54.
Ka6enn cneAyer pa3Mecrhrb noA seMnefi BMeraflo-nnacrnKoBbtx roSprapoeaHHbtx

nporeKropax. Heo6xoAnMo npoBeprrb ocHoBaHile nepe4 yxnagrori nporeKTopa, oHo AonxHo
6srru rnagKrM r nflocKL1M, 6ee eurnyrnocrerl, raruueil nnn Apyrnx o6rerroe.

flpn BbrcrynaHnr xa6ens r3-no,q 3eMfln Ha noBepxHocrb, ueo6xognuo
npe,qycMorperb 3aulrry nyreM 6eroHnpoaaHrn Bbtcrynatou-lt4x yL{acrKoB roQprapoaaHHoro
nporeKTopa.

Yxnagra xa6enc B 3eMne Moxer raKxe 6urru BbrnonHeHa B "nec.{aHofi no,qyLuKe" B

Ka'.lecrBe anbrepHarilBbr (6es ro$pupoaaHHbrx nnacrMaccoBbrx nporerropoa) corracHo
[lpaemn ycrpofrcrea oneKrpoycraHoBoK PYa (l-lYO PYa).

flpn nepeceqeHilfi xa6enunurx nnunh n nnnnh KaHann3alluu, t<a6enr4 ,qoflxHbr 6utru
ynoxeHbr B coorBercrlt tA c l-lV3 PVg.

flepeceveHVA v napanreflbHbre ilAHtAVt xa6enelt AonxHbr coorBercrBoBarb llVO PYe.
Bce .coeflilHr4TenbHbre xa6enn nocroFHHoro roKa, HaxoAnt!ilecn Ha orKpbtroM

Bo3rqyxe, AMentA vrHnnltanunurrl Knacc 3aulilTbr lP 66. ilepexonqnoe conporilBneHile
KoHTaKTa coeAilHnrenbHoro xa6enc rqonxHo 6urru uesee 0,5 Ou. Mnnuuansnuri ypoaeHu
pabovrax reMneparyp or -40 "C Ao +85 "C.

Coe,qunnrenbHbre xa6enn AonxHbr 6urru crorlxnuu K ynbrpaSronerosorvry
Lr3flyqeHhto. CoegunilTenbHbre xa6enn AonxHbr 6srru ,qayxcnoriHbtM14, Tvina "H[-"
CoegrHnrenbHbre ra6enn AonxHbr ilMerb ceprr$Nxar coorBercrBLtF HopMarnBaM
oKcnnyaraqhI BycfloBr4nx HanpFXeHnA Ao 1000 B nocroeHHoro roKa.

Cncreua 3a3eMneHnfl ,qonxHa 6urru cMoHTr4poBaHa nyreM coeAfiHeHnF Hecyult4x
KoHcrpyKqrrt4 Cn n xa6ens 3a3eMfleHut fr lA3 oqr4HKoBaHHoro xel-re3a, npofloxeHHoro B

TpaHluef,x. Taxne gneMeHTbr B3ailMocBF3aHbr 14 o6pasyror cilcreMy 3a3eMneHrF.
Kaqecreo npoAyKqr/vr AonxHo coorBercrBoBarb rexHhLtecKfiM ycnoBhnM 3aBo,qa

r3roroBl4TeneM N noATBepxAeHo.
a) cepru$nxaroM coorBercrBr4r Ha npoh3BoAcrBo x o6opy4oBaHno - Konnn,

3aBepeHHaF 3aBOAOM - n3rOTOBilTeneM;
6) cepru$uxarou coorBercrB14F (cooraercrare cncreMbr KaqecrBa 3aBoAcKoro

npoil3BogcrBa rpe6oeanunu ISO 9001-2015), Kont4n, 3aBepeHHaF 3aBoAoM
il3roToBt/TeneM;

a) ceprnShKaroM nponcxo4eHnF - Konnn, 3aBepeHHafl 3aBoAoM - il3roroBnreneu;r)
ceprraQraxaroM Ka\.recrBa 3aBoAa - n3roroBnren+ - Konnn;

g) nacnoproM Ha o6opygoaaxr,re.
e) nporoKoJlbt ncnutraHntl o6opygoaaHrn, npoBeAeHHbtx il3roroBrreneM,

ynonHoMo'.{eHHbrM n3roroBnreneM nilLloM u (nnn) aKKpe,qrroeannofi hcnbrrarenunotl
na6oparopveit



l-apaxrrainuti cpor Ha npogyKr{r4ro AonxeH cocraBnrrb He MeHee 36 ruecsqa co AHe
ycTaHoBKx.

ilocraenReuute MTP (rvrarepr,ranbHo-TexHhqecKne pecypcsr) AonxHbr 6urru HoBbtMt4,

paHee He ncnonb3oBaHHbtMvl, Bnyu-leHHbtMt4, cepntluutrrnn Mo4ennMLr, orpaxatou-lnMt4 Bce
nocneAHile vopnQviKaLIAtA n He cHFTbre c npoLr3BorqcrBa npoh3BoAnrefleM Ha MoMeHT
NOCTABKil.

flocraaulnx (mororoanrenr) AonxeH rapaHTrpoBarb coorBercrBile nocraenReMofi
(autnycxaeuofr) MTP rpe6oaanmnu rexHilL{ecKoro ycnoBile npn co6nogeHmn
norpe6nreneu ycnoenfi MoHTaxa, peMoHTa, oKcnnyaraqiln, TpaHcnoprt4poBaHnF t

xpaHeHhF, ycraHoBneHHbrx s PyroaogcrBe no oKcnnyaraL{h14.
Y.{acrFrnr npoqegypbt 3aKynKn npegcraBnner cneAyplque AoKyMeHrbt:
o HantAvtAtt y nocraBu-lt4Ka npaBa ocyrqecrBnnTb norqroroBKy npoexruorl

AoKyMeHTaqnn (xpoue oco6o onacHbrx, TexHnL{ecKr croxHbrx 14 yHhKanbHbtx o6uemog,
o6uexroa ncnonb3oBaHnF aroMnofi eHeprrar,r) no AoroBopy;

Hanrqfie aBToph3allvtA or IporasaognrenF Ha nocraBKy yKa3aHHoro Toaapa; HantaLtne
o$rca ilnil npeAcraBilTeflbcrea nocraBulilKa e r.Tau:xeHre;

nocraBu-lt4K rapaHTllpyer, qro o6nagaer npaBoM co6craeHFrocn4 Ha l'1O (coSr), ilcnonb3yeMoe
a Toaape. flepe4ava flO e co6crBeHHocrb 3aKa3L{nKa HBflFercF gaxoFl-{ofi 14, r{To nocraBnneMoe
nO cao6ogxo or npaB Tperbhx nnLl, xarofr-nn6o orBercrBeHHocn4, o6peueHenmfr,
o6sgarenucra.

CeprrSrxarbr Ha cucreMy MeHeAXMeHTa KaqecrBa

Bce pa6orut no AocraBKLr Ao o6uexra (nacocnoro coopyxenrn), ycraHoBKe,
MoHTaxa, nycKo-HanaAoqHbrx pa6or, BBoAa B oKcnflyarallnto <llle$uoHrax> (onoA rnrov)
BO3fl araeTcF Ha nocTaBlql4Ka.

MoHrax n nycKoHana,qoqHbre pa6orur c roBapoM npoBoAflTcfl Ha Mecrax B

npncyrcrBr4h OrBercrBeHHbtx nuq [locraBt4]4Ka.
Tpe6oaannn x nycKo-HanaAKe AonxeH 6urru npegcraBneH aKT BbtnoflHeHHbtx

pa6or.
[lpoeecrn oOyvenre MecrHoro nepcoHana Snnvtana pa6ororl cncreMbt Cn

eKcnflyaTaLlmh.

3auecrNrenb AnpeKTopa
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