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1. OBIIME IMOJIO’KEHUA

1.1. UCXOIHBIE JAHHBIE JIISI TIPOEKTUPOBAHUSA

HpOCKTOM npeaAyCMaTpuBacTCA TCXHOJOIMYECKasds W OJJICKTPOTCXHUUYCCKAA 4YaCTH OJId

CTPOUTEILCTBA CETEBOM COJIHEUYHOM SJIEKTPOCTAHIIMK Ha3zeMHOro pasmenieHus B Towmmcu Orkhevi

(airport highway), I'py3usi.

HpOGKT BBIITOJIHCH Ha OCHOBAHHHU CICAYIONINX MATCPHUATIOB:

- TCXHUYCCKOrI'O 3aJlaHr Ha IIPOCKTUPOBAHUEC, IIPEAOCTABIICHHOI'O 3aKa34YNKOM;

- JaHHBIX HATYPHOTO 00CJIEI0BaHMS O0BEKTA.

[TpucoenuHenne GOTOINEKTPHUUECKON HIEKTPOCTAHLIUH JUIS BBIIAYX MOIIHOCTEH B 3JIEKTPOCETh

HE BXOJUT B 00BeM AAaHHOT'O pa3Jciia U BBIMMOJHACTCA OTACIBHBIM IPOCKTOM COIJIACHO MOJIYUCHHBIX

TCXHUYCCKUX YCJIOBI/Iﬁ Ha IPpUCOCANHECHUC.

OOBEKT COAEPKUT TPH IMTyCKOBBIX KOMILIEKCA U Pa3/iesieH Ha TPH YCIOBHBIX OYEPEIH.

IIpoekToM npenycMaTpuBaeTCs:

- YCTAaHOBJICHUC (bOTOE)JIeKTpI/I‘-IGCKI/IX MO,Z[YHGI\/'I B IIpcaciiax OTBCACHHOI'O 3€MCJIbHOT'O Yy4aCTKa,

- OJAKJIIOYEHUE UHBEPTOPOB MOITHOCTHIO 115 1 40 kBT;

- YCTPOMCTBO pacnpenenutenbHoit cetu 0,4 kB;

- 3a3CMJICHUC U CUCTCMA YpaBHHUBAHUA TOTCHIIUAJIOB;

1.2. OCHOBHBIE IOKA3ATEJIA

OO011ast MOIITHOCTh COJTHEUHBIX MOYJIEH 568,46 kBt
MakcrumanibHas MOIHOCTb, MIEpeaaBacMasi B CETh 500 kBt
Kareropust Haie)KHOCTH 3IIEKTPOCHA0KEHUS III
Hanpsxenue 0,4 xB
Koaddurnument momuoctn 0,99

1.3. JIAHHBIE MH)KEHEPHBIX U3bICKAHUI
JIsi BO3MOKHOCTH YCTAHOBKH (DOTORJIEKTPUYECKHX MOJYJIEH Ha TEPPUTOPUU 3EMEIHHOTO

ydacTKa 3aKa3uruKOM IPEAOCTABIICHBI OTYETHI WHXXKCHCPHBIX N3BICKAHMI:

Paszpaboran | Pomanenko

GIEC Solutions LLC

ég - HHXXCHCPHO-TCOJIOTMYCCKHUEC U3BICKAHM
E - HHXXCHCPHO-TCOACINYCCKUC U3bICKAHUS.
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1.4. COCTAB U XAPAKTEPUCTHUKA KOMILIEKCA
B cocraB npoekTa COJIHEUHOM 3JIEKTPOCTAHLUH BXOAT:

KOMIUIEKT METAJUIOKOHCTPYKLUHM — 661 1mT.;

uaBeptTop 115 kBT — 4 mr.;

uaBeptop 40 kBT — 1 mt.;

nanenb Yingli 430 Bt — 1322 mt.;

1.5. COJTHEYHBIE MOJIYJHN
Merammaeckue KapKachl ISl pa3MeIIeHUsI COTHEYHBIX MOIYJICH 00eCIeYMBAIOT UM HAJEKHYO

¢dukcamuio B paboyeM MOJOKEHHUH, TPH JIFOOBIX O0XHUAACMBIX aTMOC(EPHBIX SBICHUSAX, UCKITIOYast
BO3MOXXHOCTh WX ONPOKUIBIBAHHS WM TOMHATHS B Bo3ayX. OpueHTarus KapkacoB Ha IOT C
IIOCTOSIHHBIM yTJIOM HakKJIOHa 25°.

Panpl kapkacoB pa3MellleHbl TakuM 00pa3oM, 4TOOBI HCKIIOYUTH 3aT€HEHUE COJIHEYHBIX
MOJ1yJIel COCETHUMU PsJIaMU.

YcTaHoBKa MOyl MperycMaTpuBaeTCsl Ha ABYXPSAHBIX KOHCTPYKIHSIX C TOPU3OHTAIBHBIM

pasmemenrnem GOM.

1.6 AHTUKOPPO3HOHHAS 3AIIIATA
Meramnnueckue KOHCTPYKOHUH 3alIUINA0TCA OT KOPPO3HMHU IIYTEM HAHCCCHHA B 3aBOACKHUX

YCIIOBUSIX TOPAYETO LUMHKOBOIO MOKPHITHs. CyTh METOJA 3aKJIIOYAETCSl B IOKPHITUM MOBEPXHOCTEU
KOHCTPYKLHUH c10eM IHMHKA. OH 3aluIaeT MOBEPXHOCTh OT BPEIHBIX BHEUIHUX YCJIOBUN. MeTan, u3
KOTOPOT'O BBIIIOJHEHA OCHOBA, BCTYIAE€T B PEAKLUIO C LIMHKOM, B PE3yJIbTaTe MOJy4aeTcs IPOYHOE U
HaJIe’KHOE MTOKPHITHE.

Cpok ciry’kObl  OITMHKOBAHHOTO CTOJNAa MOXeT jpocturatb 30 JeT, COOTBETCTBYET CpPOKY
nporosupyemoin skcruryatanuu COC.

Bo Bcex coennHEHHSIX 3JIEMEHTOB KOHCTPYKUUWA HE pexke, yem | pa3 B 2 roja mpoBOAUTH
00pabOTKy METH30B MyTeM HX OOE€3XKHUpUBaHMs, a B ClIy4ae IMPUMEHEHUS OLMHKOBAHHBIX
METAJIJIOU3AETIUH, TOMOIHUTEIBHO MTOKPBIBATH UX COCTABOM COJEPKALIUM LIMHK.

MeTaTOKOHCTPYKIIMN 0€3 IIMHKOBOTO TMOKPBITUCS JOJDKHBI OBITh OKpAIIEHBI 2 pa3a 3Majbio

XB-124 ’'OCT10144-89 o noBepxHoctu, rpyHroBanHor PJI-O3K 'OCT9109-84.
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Bce MOHTaxHbIE KpemsieHMs, NMPUXBAaTKH, BPEMEHHbIE NPUCHOCOOJIEHUs IOCIe OKOHYAHUS
MOHTa)Ka JIOJDKHBI ObITh CHATBI, @ MECTa MPUBAPKH 3aUHUIICHBI.

Bce 3amkHyTBIE mpodmiaM AOIKHBI OBITH TEPMETH3UPOBAHBI MyTEM IOCTAHOBKH 3ariyIlIek,
COCIMHEHUE DJJIEMEHTOB B 3aMKHYTOE€ CEUYEHME W 3aBapKd IIPOEMOB CIUIOUIHBIMM LIBaMHU,

MPEeI0TBPAIIAIONIMMH MTONaJaHue BOIB BHYTPh 3TUX AJIEMEHTOB.

2. TEXHOJIOI'MYECKHUE PEIIEHUSA

2.1. UHBEPTOP
HNuBepTop mpeoOpasyeT dJIEKTPOIHEPTHIO TIOCTOSHHOTO TOKA, KOTOPYIO ITPOU3BOMIST

doTorIeKTpUYECKUE MOAYIH B AJIEKTPOIHEPTUIO MEPEMEHHOI0 Tpex(a3zHOro TOKa CHHYCOMIaIbHON
dopmbl. uBepTOp paboTaeT TOJIBKO KOTJa MPUCYTCTBYET HAIPSKEHHE B CETHU MEPEMEHHOro TOKa,
OpUYeM HamnpsHKeHHE JOJDKHO HAaXOAMThCS B (DUKCHPOBAHHBIX MpeAeNaXx COOTBETCTBHH C
JNEHCTBYIOIMMHU CTaHAAapTaMM, a KOTJa OHO MCU€3aeT, WM BBIXOAWUT 3a JONYCTHUMBIE NPEIEINbI -
oTkitovaercsa. [Ipy Hanmmunu toka o @OM u HanpsiKEHHS B CETH MEPEMEHHOTO TOKa, UHBEPTOP
Ha4YMHAET MpeoOpa3oBaHue IEKTPOIHEPTUU TOCTOSTHHOTO TOKa, Mpou3BoauMoro ®OM, U BbIIaeT ee B
anekTpoceTh. [IpeobpazoBaTenb 0TOMpAaeT MaKCHMAIbHYIO MOIIHOCTH, KOTOPYIO CIOCOOCH BBHIIAThH
@®DM B ceTb, B 10001 MOMEHT NPH Pa3HOM YPOBHE COJTHEYHOT'O M3JIyUEHHUSI.

PaboToit nHBEpTOpa yHPaBISIOT MHUKPOIPOIECCOPHI, KOTOPhIE 00ECIIEUYNBAOT BBIXOJHOW TOK
CUHYCOUJANBHOM (OpMBI C MHUHHMMAJIbHOW TOTPEUIHOCTHIO M CHHXPOHM3UPOBAHHBIM 10 (aze
HanpsbkeHueM. [IpuMeHeH  JIOTMYecKHil  KOHTpOJIb  00ECHEeuMBAaIOIIMK  aBTOMATU3MPOBAHHOE
¢yHkurOHMpOBaHUS UHBEpTOpa U Beell PIC, a TakkKe MOCTOSHHBIM KOHTPOJIb TOYKA MaKCHMAaJIbHOM
MomHocTH @OM M CHHKEHHE TOTEpPh B JIEKYPHOM PEKHME B TO BPEMS CYTOK, KOI/Ia OTCYTCTBYET
COJIHEUHas paguanusl.

K xaxoMy 13 HHBEPTOPOB MOAKIIOUEHBI 15-16 «cTpunrosy x 18 (20) moayneit. MakcumansHas
MOIIIHOCTh, I'€HEpUpYeMasi Ha BBIXOAHBIX KJIEMMax HHBEPTOPOB, IpU 3TOM, cocraBisger 115 kBt
(pacueTHass wWHBEpPTOpHAs MoHIHOCTH). Bce ®OM pazdutel Ha 15-16 mapawienbHBIX TPy

(«ctpunroB») mo 18 (20) momynei, coenMHEHHBIX MapauiebHO. Takas KoHpuUrypamnus odecrneunBacT

-]
jeot
5 ONTHMAJILHO COTJIACOBaHHYIO paboTy @OM ¢ HHBEPTOPOM.
o
KonctpykTruBHOE HcnionHeHne HHBepTOpoB - IP65 / IP54 rnaBHbIil nHTepdeiic cBsa3u - RS485.
[luTaHne BHYTPEHHHMX CHCTEM HHBEpPTOpa O0ECHEeuMBaeTcsd OT JMHHMH, B KOTOPYIO IOCTaBIISIETCS
% 3JIEKTPOIHEPTHUA.
g Komnanus Huawei sBnsieTcs OJHUM W3 BEAYIIMX MHUPOBBIX NPOU3BOAMUTENEH HHBEPTOPOB,
=
= TpaHc(hOpMaTOpPOB U JAPYroro 00OpyAOBaHUS I (OTOIIEKTPUUECKUX MeKTpocTaHimid. KoMmnanus
umeer (uiaMangsl OOCIy)KUBAaHUS KJIMEHTOB, HCCIEN0BATEIbCKUE LEHTPHl M IPOU3BOACTBEHHBIE
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MomrHocTd B HOxHoi m CeBepHoil Amepukax, A3zum u EBporme. [lpoaykiusi KOMIIaHUM SIBISETCS
HaJIe’)KHOM, NHHOBAIIMOHHOM U KauecTBeHHOU. Cpenu npeumyiiects nHBepTropoB SUN2000-115KTL,
SUN2000-40KTL crnenyeT OTMETUTD CIEAYIOIIHE:

- Bbicokast apdpextuBHOCTh (KT 10 98,6%));

- BBICOKOCKOpPOCTHOW TOuHBIE MPPT-anroputm, koTopblii oOecrieunBaeT CIeKEHUE 3a
IPOM3BEACHHON MOIITHOCTBIO B pEaIbHOM BPEMEHH JUIsl YBEJIMUECHUS BBIPAOOTKH SHEPTUH;

- IUIOCKHE KpUBbIE 3(PPEKTUBHOCTH, O00ECIEUMBAIOMINX BBICOKYIO 3((EeKTHUBHOCTh Ha Bcex
YPOBHSX BBIXOJIHOIM MOIIHOCTH, MOCTOSIHHYIO M CTa0MJIbHYIO pab0Ty Ha pa3IUYHbIX YPOBHSIX BXOJIHOM
MOIIIHOCTH;

- Cb€MHBI KOMMYTAITMOHHBIN 1IKa(), KOTOPBIH 00ECIIEYNBACT JIETKOCTh U HAJIS)KHOCTh MOHTaXa
B COOTBETCTBUH C MEXAYHAPOJHBIMU CTaHAapTaMHU;

- BHEUTHUI MaKCHUMaJIbHO 3allUIIEHHBIN KOPIYC, KOTOPBIN MO3BOJISET YCTAHABINBATH HHBEPTOP
MOYTH JIFOOBIX KIIMMATHYECKUX YCIOBHSIX;

- BBICOKOE Ka4eCTBO JIETKOCTh M y100CTBO MOHTaka HHBEPTOPA;

- BBICOKO€ Kau€eCTBO 3JIEKTPOEHEPTUHU IIOCTABISAEMON K CETU

- MUHUMYM OIlepanuii mo o6cayKUBaHUIO HHBEPTOPA;

- BCTPOCHHBIE CHCTEMbI KOHTPOJII U MOHHUTOPHHra OOUIeH 3JIEKTPUUECKON CEeTH, KOTOpbIe
MO3BOJITIOT CHHXPOHU3UPOBATH PaOOTY HHBEPTOPOB C CETHIO s oOecteueHus Oecrepe0oitHoi paboTh
CTaHLIUU;

- IOJIHOCTBIO ABTOMATUUYECKOE YIIPABIEHUE IPON3BOACTBOM;

- TUCIUIeH Ha MHBEPTOpE SBIsIETCS HHTEp(hENHCOM MOIb30BaTEeNs;

- BCTPOEHHAs CUCTEMa CIIeKEHUS 32 pabOTON TUHEEK MOTYJICH;

- pa3paboTaHa CIeMUaIbHO JJIS JAHHOTO THUIIA WHBEPTOPOB CHCTEMa MOHMTOPWHIA, KOTOpas
MO3BOJISIET 33JaBaTh MapaMeTpbl PalOTHI, MOJYyYaTh JAHHBIC MO MPOU3BOJCTBY 3JIEKTPOIHEPTHH U
KOHTPOJIMPOBAThH HAJTUYHME OIIMOOK M OITHOOK B padoTe.

Ta6muma 2.1.1 - Texanueckue mapameTpsl mocTosiHHOTO Toka mHBepTOopa SUN2000-115KTL

MakcumanbHOE BEIXOHOE HAIIPSKECHUE 1100B
Jwnamnazon nanpspkernss MPPT 200B ...1000 B
2 HavansHoe BX0oJHOE HanpsKeHNE 200 B
E MaxkcuManbHBIA UCXOISAINUN TOK MPPT 20 A
=
Tabnuua 2.1.2 - Texuuyeckue napameTpsl HOCTOSHHOTO Toka nHBepTopa SUN2000-40KTL
MakcruManbHOE BBIXOAHOE HANPSKEHNUE 1100B
g Jwnanaszon Hanpsxenuss MPPT 200B ...1000 B
=4
é HauansHoe BXOAHOE HANPSKEHHE 200 B
B MaxkcruManbHBIA UCXOIAIINIA TOK MPPT 26 A
=
Tabmums 2.2.1 - Texunueckue mapaMmeTpsl nepeMerHHoro Toka uaBepropa SUN2000-115KTL
£
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ITignuc i gara

IuB. Ne opur.

Homunansnas momuocts npu 380 B, 50 I'g 115 kBA
MakcruManbHas MoJTHas MOIITHOCTb 125 kBA
HoMuHansHOE HapsHKEHUE B CETH 400 B
Hwnamnazan padouero Hanpsokerws (AC) 400B-230B
Homunanensiil nepemennsiii Tok AC npu 400 B 166 A
THD <3%
HomunansHas yacTtoTa ceTd 50/60 T'y
Pabouwnii nuanazan mpu HomuHATEHOK yacToTe AC 50 I'y 45T — 65T
KoadduiiueHT MOIIHOCTH TP HOMHUHAJIBHON MOIIHOCTH >1
®da3el ceTn 3
Kareropus neperpysku cornacao IEC 60664-1 I
[Ipucoennnsemsbie Gasbl 3

Tabmuus 2.2.2 - Texauueckue napameTpsl nepeMeHHoro Toka uasepropa SUN2000-40KTL

Homunansnas momuocts npu 380 B, 50 I'g 40 kBA
MaxkcuManbHas MoJIHas MOIIHOCTD 44 xBA
HomunansHOE HanpsKeHNUE B CETH 400 B
Hwnamnazan padouero Hanpsokerws (AC) 400B-230B
Homunansusiil mepemennsiii Tok AC npu 400 B 57,8 A
THD <3%
HomunansHas yacTtoTa ceTd 50/60 T'y
Pabounii nuanazan npu HomuHansHOM Yactote AC 50 I't 45Ty — 6511
Koagduruent MomHoCTH Ipyu HOMUHATBHON MOIIHOCTH >1
®da3el ceTn 3
Kareropus neperpysku cormacao IEC 60664-1 I
[Ipucoeaunsiempie (asbl 3

Tabnuua 2.3 — 3ammnsle ycrpoiictBa naBepropa SUN2000

DC BEIKIIIOUATED

B KOMILJICKTC

3aH.[I/ITa OT CCKIIMOHUPOBAHUA

B KOMILJICKTC

DC 3ammuTa 0T CBEpXTOKOB

B KOMILJICKTC

MOHITOPHHT TIOCTPIHTOBHIA

B KOMIIJICKTC

OIIH Ha cTropone DC T 11
OIIH Ha cTtopone AC T 11
MOHUTOPUHT WU30JSIIAN B KOMIIJICKTE
Y30 B KOMILIIEKTE
MoHUTOpUHT ceTu smart logger 3000
Tabmums 2.4 — O6muue napametpsl mHBepTOopa SUN2000
Po3mipu: mupuHa X BbicoTa X riryouna 115K TL 640 x 530 x 365
Maccal 15KTL 93 kr
Po3mipu: muprHa X Boicota X riayouna 40KTL 1035 x 700 x 270
Macca 40KTL 43 kr
Knumatnuecka xareropus cornacHo [EC 60721-2-1 4K4H
MakcruManbHas BbICOTa YCTAHOBKH HaJ YPOBHEM MOPS 4 000 m
lym <58 dB(A) I m
IToTepst MontHOCTH TIPH GYHKITHOHUPOBAHUN HOYBIO <1Br
Tonosorus Bes tpancdopmaropa
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OxunaxaeHue EctecTBeHHAs KOHBEKITHS
OnekrponHas 3amuTa coryacao IEC 60529 P66

3amuTa 30HbI coenuHeHn corimacHo EC 160529 P54
3ammTtHEIH ypoBeHb cornacHo IEC 62103 I

Tabmuus 2.5 — Paboune knmumarndeckue ycious cornacao IEC 60721-3-4, knac A

TemnepaTypHbIi 1Uana3zoH 25°C—+60 °C
JunamnazoH BIaXXHOCTU 0% — 100 %
Junana3on aTMOC(HEPHOTO TaBICHHUS 79,5 xlla —106 xI1a

Tabmums 2.6 — 3aBUCUMOCTh KO3 (GUIIMEHTA TIOJIE3HOTO JEHCTBUS OT W3MEHEHHUSI MOIHOCTH

uneepropa SUN2000

MaxkcumMaibHbIi K03hduieHT 3¢ heKTHBHOCTH, % 98,6
EBponeiicekuii koapdunuent sddexruHOCTH, Y0 98,3

B wunBepropax wmmeercs 3ammuta no Bxony (DC) oT mepeHanmpspkeHHS W OT HM3MEHEHHS
MOJIIPHOCTH.

WHBepTOpHI OCHAIIEHBI TAKUMH aBTOMAaTHYECKUMHU (DYHKIIUSMU:

- MOMCK TOYKH MaKCHUMAaJIbHON MOIIHOCTH (POTODICKTPUICCKUX MOJIYJICH, TBYXKaHATbHBII;

- TMpeKpalleHWe BbIIAYU DHEPTHH B CETh IPU CHIDKEHWH MOIIHOCTH, TEHEPUPYEMOM
(G OTORIEKTPUIECKUMHU MOYJISIMU, HIDKE 33JaHHOTO TIpe/ieiia MUHUMaIbHONW MOIIIHOCTH;

- TPEKpalICHUEe BBIJAYM SHEPTUU B CETh U OMOBEIICHUE MPEIyNPEAUTEIbHBIM CUTHAIOM PH
n3meHeHun BxoaHoro (DC) wim BeixomHod (AC) HampspKEHUS BBINIE WM HUXKE JIOMYCTUMOTO
3HAYCHUs, a TAK)KE MPU OTKIIOHEHUH 4acToThl (AC) 3a mpeenbl 0mycKa;

- IETEKTOP COCTOSIHUS M3OJISIUHU C MPEAYIPEAUTEITHHBIM CUTHATIOM.

HHuBepTOpHI BHELTHETO UCTIOTHEHUS, MIO3BOJISIOT PacIioiaraTh MX BHE MOMEIICHUN Ha KapKacax
noxa rpynmoit ®OM. HaBec ¢ ®OM BBITIONHSIET 3aUTHYIO (DYHKIIUIO, PEOXPaHss UHBEPTOPHI OT
NPSMBIX COJHEYHBIX Jy4ded W ocaikoB. VHBepTOpHI crocoOHBI paboTaTh B IIMPOKOM JHAIa30HE

TEMIIEpPaTyp U B CIOKHBIX KIIMMATUYECKUX YCIOBUAX (MIPH CHEronaaax u Mpu aHOMaJIbHOH jKape).

2.2. ®OTODJEKTPUUYECKHUE MOJYJIN

o
jeot
2 Ha comneqHoi 271eKTpOCTaHIIMK UCTIOJIB3YIOTCS COTHEYHBIe MOy H Y ingli MmomHOCThIO 430 BT.
o
B coctaB mMomysnsi BXOAWT COENMHUTENbHAas KOPOOKA WMHTETPUPOBaHA B €r0 KOHCTPYKIIMIO.

KopoOku nmeroT kabenu ¢ pa3beMaMH, KOTOPHIE OCHAIEHBI KIIOYaMH IUTFOCOBOTO M MHHYCOBOTO
% BBIBOJIOB NIl OBICTPOM KOMMYTAallMM U OTKIIOYEHHUS HEMPaBWIBHBIX CcoOenuHeHud. Momynu
E oOpamIieHHbIE B aJIIOMHUHHEBYIO paMy, KOTOpas MpeIHa3HayeHa JUisl ero MexaHudeckoi (ukcaluuy Ha
E

METaJIIMYeCKOM KapKace.
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ITignuc i gara

IuB. Ne opur.

CeTb MOCTOSTHHOTO TOKA OT MaHENeH 10 HHBepTOpa BhImoaHsAeTcs kadbenem mapku KBE SOLAR

DB PVI1-F 1x6 mm? HauGomnbluas MpOTSKEHHOCTb JIMHUM MOCTOSHHOTO TOKAa Ha ydacTKe «OJoK

MOJyJIEW - CTPUHTOB UHBEPTOP» cocTaiseT 170 m.

[ToTepn HampspKeHHMS Ha ydacTKe «OJoK mMomaynei Yingli - CTpUHTOBBIM MHBEPTOP», KOTOPBIH

MIPOKJIAIBIBACTCS Kabellb MeTHBIM 1X6 MM?:

AU:("T'L) 1, ne

p — yaensHOE conpoTuBieHue npoBoanuka (0,0175 mist mequ), OM - Mm? / M;

L — nyiimHa nmpoBOAHUKA, M;

S — nmonepeyHoe ceueHue NPOBOJHUKA MM?;

I-ToK, A.
0,0175 - 170
= (7) 13,49 = 6,68 B
avg = 208 100 4y
°~20-318 7

TexHuueckue XapakTepUCTUKH (POTOINEKTpUUecKux Mmoxayiei Yingli mommuocteio 430 BT

MIPE/ICTABJICHBI B CICAYIOIIMX TaOJIHIIaX.

conHeuHoro u3aydenus = 1000 B1/m?; Bo3aymHas Macca = AM 1,5; temnepatypa = 25 °C.

Ta6muma 3.1.1 — DnexTpudeckue napameTpbl GOTOIEKTPUIECKOro MOy s Yingli

Wcxoasmiast momuoCTh (PTpp), BT 430*
[Ipenen 1O0MyCTUMOTO OTKIOHEHHSI BHIXOIHOW MOUTHOCTH, %o +5*
Monyns 3¢ dexruBHOCTH, % 31,88%*
Hanpsixenue nmpu MakcuMalnbHBOM MomHOocTH (Vmpp), B 42,47*
Tox mpu makcumanbHOM MomHOCTH (Impp), A 13,49*
Hanpsixenue xonoctoro xona (Voc), B 38,48%*
Toxk kopotkoro 3ambikanust (Isc), A 14,24*
MakcuManbHOE HaMPsDKEHUE CUCTEMBI, B (IIOCTOSIHHOTO TOKA) 1500*
Maxkcumansiblid TOKk DC rpynnsl moayaei, A 25

* - DnexkTpuyecKue mapaMerpbl MPH CTaHJAPTHBIX YCIOBUSX HCIBITAaHUI: MHTEHCUBHOCTH

Tabmuua 3.2.1 - [TapameTpsl TemMmepaTypHBIX XapaKTEPUCTUK (POTOETEKTPUUECKUX MOJyJIeH

Yingli
HomunanwsHas Temriepatypa paboTu (hOTOIIEKTPUIECKOTO
4242
anementa (NOCT), °C
Temmneparypusbiit K03 duuuent 6era (B ans Isc), % / °C +0,046
Temneparypublit k03 dunuent ansda (o a1 Voc), % / °C - 0,25
Temmneparypubiit K03 dunment ramma (y ans Pmpp), % / °C - 0,30

Ta6muma 3.3.1 — Mexanuueckue mapaMmeTpsl POTOITEKTPUISCKUX Moyser Yingli

3M.
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["aGapuTHbIE pa3mMepsl MOAYJIS, MM 1722 x 1134 x 30

Bec, kr 21,5
CreneHsb 3alIUThI P68
108 (6x18)
Tum snemenTa (KOJIMYECTBO/TEXHOIOTHS)
MOHOKpHUCTAJIITNYEKast
AQHOJMPOBAHHBIN CIJIaB
Pamka
ATFOMHUHUS
Tabnuua 3.4.1 - Po6oune ycnoBust porosnekTpudeckux Mmoayeit Yingli
PaGouas remneparypa, °C -40 no +85
MakcumanibHas cTaTH4ecka Harpyska, klla
- acagnas 5.4
- OoKoOBas 2,4
25 MM npu ckopocTH 23
Hcneitanus rpagom \
M\c

3. QJIEKTPOTEXHUYECKHWE PEHIEHUA

3.1. KOMIIJIEKTHASI TPAHC®OPMATOPHAS NOACTAHI A
[Tonkmrouenue COC K SIEKTPOCETH ISl BBIAAYM MOIIMHOCTEM M KOMMEpPYECKHUU YYeT

BbIPa0OTaHOM AJIEKTPOCHEPTUU HE BXOAUT B 00bEM MTPOESKTUPOBAHMUSI U ITPELyCMAaTPUBACTCS OTIEIbHBIM
IIPOEKTOM COIJIACHO IMTOJIYYEHBIX TEXHUYECKUX YCIOBUI HA MOAKIIOYEHUE.

BenuunHa MakcUMalbHOTO pacyeTHOM (MPOTHO3MPYEMOI) HArpy3kKd MPUCOCAUHSIEMOMN
moturHocTH coctaisier 500 kBt. Kareropus Hanexxnoctu snexkrpocHadxenus - 111

Brixonpl kabeneld W3 TpaHIIEH 3alUIICHBI JBYCTCHHBIMU dJeKTpoTexHudeckumu [THJI
TpyOamu, yCTOWYMBBIMU K BO3JIEHCTBUIO yIIbTpaduoseTa.

Obecrnieuenust coOctBeHHBIX HYX1 KTII B HOYHOE Bpemsl TpeaycMaTpUBAETCS OT CETH,
UCIIONIB3YIOLIENCS ISl BbIIaYU MOIIHOCTH.

3azemursitoniee ycrporictBo KTII npucoeaunsercs k kouTypy 3azemienus COC He MeHee yeM B
nByX mectax. CONMpoTUBICHUE PACTEKAaHUIO TOKa Ha 3eMito 3Y cocraBisieT He 6oiee 4 OM B sroboe

BpeMs rojia.

3.2. KOMIEHCAIIYSI PEAKTUBHOM MOIIIHOCTH
HNHBepTOpsl KOTOpBIE OyAyT YCTAaHOBJICHBI HA YydYacTKaxX COJHEYHOW dJIEKTPOCTAHITUH

<

5 obecreunBaroT MojAepKanue K03 UIIMEHTa MOIIHOCTH COS (¢ Ha ypoBHE |, MO3TOMY TeHEparus

Q

E PEaKTUBHON MOIIHOCTH COJHEYHOM 3JIeKTpocTaHuuend - orcyrcTByeT. COC reHepupyer B CEThb

E
UCKITIOYUTENILHO AKTUBHYIO JSJICKTPUUYECKYIO SHEPTHI0 TPU 3aBOJICKMX HACTPOHKAaX WHBEPTOPHOTO
00opyIoBaHUs.

£
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VuuteiBas BBIIIICCKA3aHHOC, YCTAHOBKAa CHCTEM KOMIICHCAlIUU peaKTHBHOﬁ MOIIIHOCTH

IIPOEKTOM HE NPEAYCMaTPUBAETC.

3.3.CETH 0,4 KB

Jlunuu 0,4 kB mesxcoy wmkagpamu PIL] u uneepmopom

Cea3p or mHBepTOopoB K PIII BBImomHuTh Kabenem ABBI'HT 4x120 mm?. Yka3zaHHas JIMHHS
MPOKJIaJbIBaETCs B TPyOax, KOTOpbIe KpemsTes K onope kperienus P u uaBepTopos.

VYuuThIBas MakCUMaJIbHYIO pacueTHYH MOIIHOCTh MHBepTopa 115,0 kBT, paccunTsiBaeM TOK

MaKCUMaJIbHOW HArpy3KH:
Piom. _ 115
V3 - cos U,y V3 - 0,99 -0,38

BriOupaeM BCTaBKy IUIaBKOTO MPEAOXPAHUTENS Ha JMHUU C HOMMHAIBHBIM TokOM 200 A.

=176,7A

Ipac.MaKc. =

UroObl TpeIOXpaHHUTETh YETKO BBIICPKHUBA HOMUHAJIBHBIA TOK, HE CO3/1aBasi JIOKHBIX

cpabaThIBaHMI BHIIOJHSEM MPOBEPKY ¢ yueToM 10% pesepna:
lhom@s > Iposmaxe. * L1 =200A > 194,37 A

HomuHanpHBIA TOK 3allMTBl HE [JOJDKEH MPEBBIIATh JJIMTEIbHBIM JIOMYCTUMBIM TOK

3aIMIIAEMOT0 TPOBOJIHUKA, TO €CTh!
IHOM.QF < Iaon.KaG.;

CornacHo TEXHHUYECKUX XapaKTePUCTHK kKabens ABBI'HT ¢ amOMUHUEBBIME KUJTAMH CEYCHUEM
120 Mmm? (3 da3bl) JOMYCTUMBIH ATUTENBHBIN TOK P MPOKIAIKE B BO3ayxe coctapisier 200 A, ycioBue
BBIIIOJIHSIETCS

3HayeHUs NaJCHUs HAIPSIKEHUS TPEACTABICHHBI Ha cxeme JI. 13.

Takum o00pa3om, KaOenbHBIE TPAacChl COOTBETCTBYIOT YCJIOBHSIM 3alllUTHI, THTEIHLHOM
JIOITyCTUMOM TOKOBOM Harpy3ke U NaJeHUI0 HAMPSKEHUsI B KOHILIE JTUHUU.

Jlunus 0,4 kB meoncoy wmukagpom PILL u PII-0,4 kB KTII

[Ipucoenunenne PII[ k TpanchopMaTopHON TMOACTAHIIMKM BBITIOJHICTCS ATIOMHUHHUEBBIMHU
kabenmsimu Mapku ABBI'Hr. KJI npoknasapiBatoTcs B TpyOe B TpaHiiee.

KabGenn B mpokianpiBaTh I[ENBIMH CTPOUTEIBHBIMU JUTHHAM, u30eras, MO BO3MOXHOCTH,

npuMeHeHue coequHuTeNbHbIX MyT. [lonky ¢ DC kabensamu pacnonaraTh HaJl CUIOBBIMH KaOeIsiMu.

o
= C nenwplo oOecrieueHHs] YPOBHSI MOTEph B KaOesiX MEPEeMEHHOro TOKa (0T WHBEPTOPOB [0
=
<
~ npezena OaJaHCOBOW NMPUHAICKHOCTH) HE Oonee 2%, ceyeHHe TOKOMPOBOISIICH KHIbl KalOenen
ABBI'Hr BBIOMpaeTcs B 3aBUCHMOCTH OT JJIUHBI TTHUH.
<
5
B Tabnuira pacyera TOka MaKCUMaJIbHON Harpy3KH:
E
=t
=} Pacuer
IHoTpeduTenn : _ Prom. Tox
pac.MakKc. '\/3_ i Cos(p i UHOM.
£
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500
V3 - 0,99 -0,38

PIII 768,25 A

Tabnuna npoBepku BbIOOpa aBTOMAaTHYECKOTO BbIKIItoUaTens ¢ yuetoM 20% pesepna:

ABTOMaTHYECKHIA
IIpoBepka
IHoTpeduTesib | BHIKJIKYATEIb HA
IHOM.QF > Ipac.MaKc.
BBOJI€E
PIIT 800 A 800 A > 768,25A

Tabnuna npoBepku Kabessi ¢ HAMMEHBIIUM CEUEHUEM 110 JOMYCTUMOMY JITUTEIbHOMY TOKY:

JdnureabHbIi
HoTnebuTes Ceuenne AOMYCTHUMBIN TOK IIpoBepka
P Kabens (ITYE Tabnuna TiomqF < lponxas.s
1.3.7.)
PIII 3x(4x240) 1011 A 800A <1011A

Takum oOpa3oM, KaOelIbHBIE Tpacchl COOTBETCTBYIOT YCJIOBHUSIM 3aIlUTHI, JJIUTEIHHOM

A0IMYyCTUMOM TOKOBOH Harpys3kKe v naacHuio HAIMPAKCHUA B KOHIIC JIMHUU.

3.4. ITAPAJUIEJIBHAS PABOTA CIC C DJEKTPUYECKOM CETHIO
[TpoexTupyemast (oTodIeKTpUUecKass IICKTPOCTAHIMS SBIISCTCS CETEBON AJIEKTPOCTAHITUEH

uHBepTOpHOro THMA. OCOOCHHOCTHIO PAOOTHI TAKMX CTAHLUN SIBISIETCS TO, YTO OHH HE HMEIOT
BO3MOXXHOCTH pa0OThI Ha U30JIMPOBAHHBIN OCTPOB HATPY3KH B ABTOHOMHOM PEXKHUME.

OO0s3aTenbHBIM ~ YCIIOBUEM  T€HEPAIMH  DJIEKTPOIHEPTUU  MPOCKTUPYEMOH  COJTHEUHOM
JMIEKTPOCTAHIIMEH SIBISICTCSl HaJUMuMe HaNpsOKEHUS B TOYKE TPUCOECTUHEHUS K CETH OOUIero
MOJIb30BaHUS.

[Ipeaycmotrpeno otkimtoueHue uHBepTOpoB COC 0T 3HEProceTd Mpu HECOOTBETCTBUU
apaMeTpoB dJEKTPUUYECKONM CETH HACTPOWKOW WHBEPTOPOB, KOTOPbIE MOTYT OBITh BBI3BaHbI
HapylHIeHUsIMH B paboTe sHeprocuctemMbl. O BO3MOXHOCTH aBTOMaTHYECKONH CHHXPOHHU3AIUU U BBIBOJI

Ha MapavieNibHyl0 paboTy ¢ OOBEIMHEHHOW SHEPreTMYecKOW CHCTEMOH, TO B YCTaHOBJIEHHOU

-]
= KOH(Urypanuu oOOpYIOBaHUS 3TO €JMHCTBEHHBIH BO3MOXKHBIM BapuaHT B3aumozeirctBus COC ¢
=
<
” DHEPTOCETHIO.
Jlnst paboThl MHBEPTOPHOIO 0OOPYAOBaHMS HYXKHO YTOOBI IMapaMeTpbl CETU COOTBETCTBOBAIU
s NEUCTBYIOIIMM HOpPMaM M HaxXOAWIMCh B COOTBETCTBYyIOUIMX mpexaenax. I[lpu HecoOmoneHun
<
=
2 BBIIICYKA3aHHBIX YCJIOBUM MHBEPTOPBl BBIKJIIOYAIOTCS OT CETH M KAYT II0OKA JHEProceTh
=]
= . .
E crabmmsupyercs. CucreMa CIeXeHHs 3a BHEIIHEH CeThI0 M ITOPUTM JCHCTBUS NMPH OTKIOHEHHSX
YCTaHOBJICHUH B 000pY/IOBaHUU MPH ITyCKOHAIAJOYHBIX Pa0OTaxX ¢ y4eTOM HOPM U TpeOOBaHUI.
£
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ITignuc i gara

IuB. Ne opur.

Texaunueckas xapakrepuctuka uHBepTOopoB SUN2000-KTL ynosneTBopsier Bcem TpeOOBaHHSIM,
KOTOPBIC 3as1BJICHBI 3HepFOCHa6)KaIOH_II/IMI/I OopraHu3anusiMu, 10 3alIuTe BHCIIHUX ceren
DIIEKTPOCHAOKEHHUS, & UMEHHO:

1) OrkimroueHrne U BKJIIOYEHHE MHBEPTOpPA B TOUYKE MOJKIIOYEHHS MUTAHUS BBIOTHSAETCS
BHYTPEHHUMH peJjie, KOTOpble YIPAaBISAIOTCS C MOMOIIbIO MPOrpaMMHOrO OOecredeHus, KoTopas
MpeayCMaTpUBAET:

- aBTOMaTHyeckoe (Mepe-) MOJKIIOYEHHUS K CETH OOMIer0 IMOJIb30BAHMS IMPH YCIOBUHU, YTO
HanpsbKeHUe 1 yactoTta HaxoasaTeda B npeaenax 0,8-1,5 Un u 49,51 - 50,51 1;

- mrHoBeHHoe otkirodeHue (0,5 cek), ecnu HanpspDKEHHE W / WIM 4YacTOTa HaxOoIATCs 3a
MpeaenaMy 3TUX 3HAYEHUN;

- MPOTPaMMHOE 00ECTICUCHUE U €T0 KOPPEKTUPOBKH HEJOCTYITHBI KOHEUHOMY MOTPEOHUTEITIO.

2) Bpems nepenoakiroueHus mociie HapyIeHus dIeKTpocHabkenus He menee 180c.

3) 3HaueHue NMOCTOIHHOTO ToKa B ceTu MeHee 0,5% OT HOMUHAJIBHOTO.

4) Koa(puumeHT nckaxxeHns rapMOHUK BBIXOJHOTO Toka <3%.

3.5. OPTAHU3AILIUS YYETA BBIPABOTAHHOM DJEKTPOSHEPT UA
KoMmmMmepueckuii yder npeanosnaraercss B paMkax npoekra noakiatodeHus COC K 3IeKTpoceTH

COTJIACHO MOJy4YeHHBIX TY U HEe BXOAUT B 00BEM JAHHOTO pa3jela.

3.6. 3ABEMJIEHUE CDOC

JUist BBIIOJTHEHMS yCIIOBUNA O€30MaCHOCTH NpUHsATa cuctema 3azemienus TT.

[IpoekToM mnpeaycMaTpUBAETCSl BBIMOJHUTH CHUCTEMY BBIPABHUBAHMS TMOTEHLHUAIOB BCEX
CTOPOHHUX MPOBOJAIIMX KOHCTPYKIIMUA M MeTauIoKOHCTpYKunii COC, ¢ MpUCOEIMHEHUEM CHCTEMBI
BBIPABHUBAHMS OTCHIIMAJIOB K 3a3€MJIIIOIIEMY YCTPONCTBY.

OOuiee 3a3eMIsIoIIee yCTPOHCTBO COCTOUT M3 3ariIyOJCHHBIX B 3€MIII0 METAIIMUECKUX OTOP
KOHCTPYKIUN KPEIUICHUS, UCTIOIb3YEMbIE KaK BEPTUKAJIbHbBIC 3a3€MIIMTENHN, U METAIUTMYECKUX T10JIOC
40x4 MM - TOpU3OHTAJIBHBIX 3a3EMIIMTENICH, KOTOPHIE COECIUHAIOT B €AMHBIM KOHTYp 3a IpeaeiaMu
IUIOHIA/IKK € achanbTHBIM NOKpbITHEM. CoelMHEHUsI METANTIOKOHCTPYKIIUI MEXTy COO0I BBITTOIHSIETCS
OOJITOBBIM COCTMHEHUEM THOKHUM >KEJITO-3EJICHBIM ITPOBOJIOM CEUCHHEM 1 6MM?.

B xauectBe koHTypa 3azemieHus PIL ucronb3yrorcs crajabHble NMPYThS AuaMeTpoM 16 MM
mmHoN 3,0 M, KOTOphle 3a0MBalOTCS B 3emito Ha riryowHe 0,7 M, KOITUYECTBO 3JEKTPOJOB - 3 IIT.
3a3eMIUTENN COCIUHSAIOTCS MEXAY CO000W cTambHOM moyioco - 4x40 MM U 00pa3yroT KOHTYp
3azemieHus. llocme coenuHeHHsT BceX METAUIMYECKUX KOHCTPYKLIMM IMPOBEPUTh HAIMYHUE

BHGKTqueCKOﬁ CBsA3HU CaMbIX 3JICMCHTOB KOHCprKI_[I/Iﬁ C MPOBOJJHUKAMU 3a3CMJICHUS.
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3.7. MOJHUE3AIIIUTA COC

B kauectBe MonHMenpueMHUKOB g 3aumTel COC  OT Tpo30BBIX IEpEeHANpPsKEHUI
UCITIOJIb30BaTh METAJUIMYECKHE KOHCTPYKIIMM, Ha KOTOPBIX pAacHojararoTcst (OTOIIEKTPHUECKUE
MOJTyJIH, B Ka4eCTBE TOKOOTBOJOB - BEPTUKAJIbHBIEC 3a3eMIIMTEIN KOHTYpa 3a3emiienus COC.

VY4uuThiBas paBHOMEPHOE PACIIONOKEHHE METAUTMUYECKUX KOHCTPYKIIMM KperuieHus naHenen, a
TaK)K€ CBA3b METALIMYECKUX KOHCTPYKIIMH MEXIy co0oi M ¢ KoHTypoM 3azemsienuss COC -
o0ecrieynBaeTcsl ONTUMAIBHOE PACTEKAaHHE UMITYJIbCHBIX TOKOB OT Yapa MOJIHUH.

B kauecTBe MCKYCCTBEHHBIX 3a3€MIIMTENEH IIs cucTeMbl rpo3o3amutel COC ucnomab3yercs
MarucTpalib 3alUTHOTO 3a3EMJICHUS.

Momnauesanuta COC obecrieunBaeTcs CICTyONMMHA MEPaAMU:

- YCTPOMCTBO CHUCTEMBl ypaBHUBAHMS IIOTCHLUHUAIOB IIyTEM IPUCOCAMHEHHUS K oOuemy
3a3eMJISIIOIIETO yCTPOMCTBAa BceX TokoBeaylux vactedt COC, uro mpeaoTBpaniacT BOZHHUKHOBEHUE
PA3HOCTH MOTEHIMAJIOB U MCKPEHUS Ha Pa3IMYHBIX AJIEMEHTaX U CHOCOOCTBYET ObICTPOMY HEPEXOy
TOKa MOJIHUH B 3€MJIIO U €0 JajibHEHIIIEM paclpe/ielieHuIo;

- opraHm3anys OOJBIIOTO KOJUYECTBA MMAPAUICNBbHBIX TMyTeH [UIsi TOKa MOJHUHU, OH
pacnpenensercs U COCTaBIsAeT 3HAUUTEIbHO MEHBIIIYIO OIIACHOCTH;

- JUTsl IPEAOTBPAILlEHUs BO3ICHCTBUS BTOPUYHBIX MTPOSIBIICHUN MOJIHUY, TAKMX KaK HaBeJIEHHbIE
TOKM W 3aHECEHBI MOTEHIMAJbl YCTAaHOBJIEHA CHUCTEMa BHYTPEHHEW MOJHHME3AIIUThl (OrpaHUYUTEIH
NEpEHAIPSHKEHNN ).

OrpaHuyuTenn TEpEeHANpsHKEHUH 3aIlMIIAaloT Haubojee YyBCTBUTEIBHOE U BaKHOE
000py0BaHKE T€HEpAlMU - UHBEPTOPHL. B CBSA3M € 3TUM B pacrpeneanuTeIbHOM IIUTE MOAKIIOUEHUS
MHBEPTOPOB YCTAHOBJICHBl OTPAHMYUTENM TEPEHANpsDKEHUH Kiacca 2, KOTOpPbIE CIIOCOOHBI
CYLLIECTBEHHO YMEHBIINUTD OMACHBIE UMITYJIbCHBIE TOKH.

Bwmecre ¢ anemMeHTaMu crcTeMbl MOJIHUE3AIIUTHI, KOTOpbIe BcTpoeHsbl B PI1-0,4 kB u PII-10(6)xB
KTTI, co3maercsi cuctemMa ¢ TpPUEMIIEMBIM YpPOBHEM O€30MaCHOCTH K JIEWCTBHIO aTMOC(EPHBIX
nepeHanpspkeHnit.  OTnenbHass CUCTeMa BHEIIHEH MOJIHHME3aluThl He oO0s3aTenbHa, Tak Kak
METAJUIMYECKUEe KOHCTPYKIIMM, Ha KOTOPBIX 3aKperyIeHbl MOAYNH, OyAydd 3a3eMJICHHBIMH U

COCMHEHHBIMU MEXAy 000, CIOCOOHBI BOCIIPHUHHUMATH MPSIMON yAap MOJHUHM 0e3 3HAUYUTEeNbHOU

E OIACHOCTH JJISA DJIEKTPOCTAHLIMK U €€ IIEPCOHAIA.
= o o .
& OOecnieueHa HAJEKHOCTh MEXAHWYECKMX COCIMHEHUIN, M HENPEPBIBHBIA 3IEKTPUUECKUI
KOHTAaKT MEX]y HUMU.
[Tpu coOmroaeHNH BhIIICYKAa3aHHBIX YCIOBUM, ACWCTBUS MOJHUM U €€ BTOPUYHBIX MPOSBICHUN
<
=
< (v
sl OyAyT MUHMMH3MPOBAHbl M HE CIIOCOOHBI HAHECTHM 3HAYMTENbHBIM YPOH, CHOCOOCTBOBATh
Q
=
.'Eft BO3HMKHOBEHUIO T0Xkapa UM MOPaKEHUs 00CITYKUBAIOIIEr0 IIEPCOHANA IEKTPUUECKUM TOKOM.
£
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4. KOHCTPYKTHUBHBIE PEIIEHUS KPEIIJIEHUSI ITIAHEJIENA

HazemHast cuctema KperuieHus! C MOCTOSTHHBIM YIJIOM IMPEJICTaBIsAET COO0 KOMITJIEKT HECYITHX
npoduieit 1 NPUKUMHBIX 3J1eMeHTOB DOM.

Kaxnplii psin MoJysed KpemuTcss Ha JBa HECYIIMX NpOo(QUiIs ¢ MOMOIIbIO MEXKIIaHEIbHbIX
(cpemHux) U KpaeBbIX IPHUIKHUMOB.

CucreMa KperuieHus: COOTBETCTBYET TPEOOBAHUAM HKOJIOTUYECKUX, CAHUTAPHO-TUTMEHUUYECKHUX,
IPOTHBONOXAPHBIX U APYTHX ACUCTBYIOIIMX HOPM U MPABUII, M 00eCIIeunBaeT Oe30MacHyo isl )KU3HU
U 3/I0pOBBS JIIOAEH SKCIUTyaTallMi0 KOHCTPYKIMH NMpH COONIONEHUH MPEIyCMOTPEHHBIX pabodunMu
yepTexKaMU MEPOTPUSTHA.

OOecneunTh BBIOJHEHHE PAOOT MO IKCIUTyaTallUU KBATM(QUIMPOBAHHBIM IEPCOHAIOM HIIH C
IIOMOILBIO IIPUBJICYCHUS CIELUAIU3UPOBAHHOM OpraHU3allMM IIPOBECTU BBOJHBIA HHCTPYKTaX U
O03HAaKOMMUTb IIEPCOHAI C YCTPOUCTBOM CUCTEMBI KPEIICHUs, €€ KOMIIOHEHTAMHU U JAHHBIM IIPOEKTOM.

OOecneunTh BBINIOJIHEHNE TPEOOBAaHUH PYKOBOJCTBA IO MOHTAXYy, B YACTHOCTU TPEOOBaHUH 110
TEXHUKE 0€30IIaCHOCTH U OXpaHe OKpPY Karollel cpeibl 1 TpeOOBaHUM MO SKCIITyaTalluH.

He pexe, ueM 1 pa3 B roJ npoBOJUTh BU3YaJIbHBIH OCMOTP KOHCTPYKIMH, TPYIIUXCS AeTalEH,
COEIMHEHUH 3JIEMEHTOB KOHCTPYKUUH U KperieHnii ®OM Ha npeaIMeT MIIOTHOCTH KPETIEHUS!.

ITpoBOIUTH MPOBEPKY MOMEHTOB 3aTSKKM BCEX OOJTOBBIX COEAMHEHHH, a TakkKe IpPOBEPATh
LEJIOCTHOCTb METU30B.

B cnyyae HEOOXOOMMOCTH 3aMEHbl KOMIUICKTYIOIIMX HCIIONb30BaTh TOJBKO 3JEMEHTHI,

IMMOCTABJIACMBIC UJIM PCKOMCHIOBAHHBIC UX TTPOU3BOJUTCIICM.

5. OBECIIEYEHME DHEPI'OE®@PEKTUBHOCTHU

CHuXeHue 3aTpar YHEPropecypcoB Ha JaHHOM O0BEKTE, JOCTUTaeTCsl HCIIOJIb30BAaHUEM BBICOKO
HYKOHOMHUYECKUX HWHBEPTOPOB, KOTOpPHIE HMEIOT KOX(PQHUIMEHT IMoyie3Horo aeucTBus 98,6% wu
noTpelysaioT B HOuHOe BpeMsi MeHee | BT snextposneprun. Kpome Toro, Onaromapsi yBeaTu4eHUIO
ceueHMs Kabelell B HUX 3HAUUTEIBHO YMEHBIIEHBI MOTEPU 3JIEKTPOIHEPIHH, COCTABISAIOLIME OKOJIO
1,5% npu makcumanbHOM MomHOCTH COC.

bnaronaps B3anMHOI cOalaHCHPOBAHHOCTH MHBEPTOPOB U COJTHEUHBIX MOJYJIEH JOCTHraeTcs
BBICOK09()(hEeKTHBHOE COBOKYITHOE MCIIOJIb30BAaHHUE 3TUX INIaBHBIX KOMITOHEHTOB COC.

IIpoexTupyemass coylHE4YHas dJEKTPOCTAHIMs SBISIETCS CETEeBOM HMHBEPTOPHOTO THIIA.

Oco0OeHHOCThIO PabOThl TAKUX CTAHIMM SBISETCS TO, YTO OHM HE MMEIOT BO3MOXKHOCTH paboOThl Ha

g W30JIMPOBAHHBIA OCTPOB HAarpy3Kd B aBTOHOMHOM pexkume. OO0s3aTeNbHBIM YCIOBHEM Te€HEPAINH

=

g ANEKTPOIHEPIUU MPOEKTUPYEMOUM COJIHEUHOW 3JIEKTPOCTAHUMEH SIBISECTCS HAJW4YUe HANPSDKEHUS B

it

= TOUYKE MPHUCOEIUHEHMs] K CETH OOIIEro MoJib30BaHMs. B cilydae OTCYTCTBHUSI B CETHU AJIEKTPUUYECKOM
SHEPruu WM CBEPXYpPOUHBIX OTKJIOHEHHH ee MapaMeTpoB 3JIEKTPOCTAHLUS OYIEeT BBIKIIOYATHCS
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TEXHOJIOTMYECKUMHU 3allMTaMd HWHBEpTOpa. HecMoTps Ha 3TO, NpoekTupyemas >SJIEKTPOCTaHUUS
SBIISICTCS. BEOMOW 110 OTHOUICHUIO K HEProcucTeMe. ABTOHOMHBIN PEXUM pabOTHI 3JIEKTPOCTAHINH
TEXHOJIOTUYECKH HEBO3MOXKEH, a BKJIOUYEHUE DJIEKTPOCTAHIMM B CETh OYIET OCYIIECTBIATHCS
aBTOMAaTUKOW HHBEpTOpa. HECMHXpOHHOE BKIIIOYEHHE 3JJIEKTPOCTAHLMU B DIIEKTPUYECKYIO CETh

TCXHOJIOTHYECKH HEBO3MOXXHO.

6. IO’KAPHAS BE3OITACHOCTD

OrpanudeHue pacpocTpaHEHUs MoXkKapa JOCTUTAETCA:

- YMEHbBIIIEHUEM MOKapHON O€30IMaCHOCTH CTPOUTENBHBIX MaTEPUAIOB U KOHCTPYKIIHIA;

- YMEHBILIEHUEM B3pBIBONOKAPHOU M MOKAPHOW OMACHOCTH TEXHOJIOTHYECKOTO IIPOLIECCca;

- IPUMEHEHUEM CPENICTB MOKAPOTYLIEHUS], @ TAKXKE APYTUX NHKEHEPHO-TEXHUYECKUX PELICHU,
HalpaBJICHHBIX Ha OTPaHUYEHUE PACTIPOCTPAHEHHS OMACHBIX (PAKTOPOB MOXKapa.

[IpoexTom nperyCMOTPEHBI CPEICTBA MPEAOTBPAILECHHS IOKAPOB U B3PHIBOB, & UMEHHO:

- ABTOMAaTHUYECKOE OTKJIKYEHUE JACHCTBUEM pPEIEMHOM 3alIUThl OTACIBHBIX 3JIEMEHTOB
IIEKTPUYECKUX CETEH MPU BOSHUKHOBEHUU KOPOTKUX 3aMbIKAHHUI;

- pasmemienue obopynoBanus B KTII Ha paccrosHusix, HOpMupoBaHHbIX I[IYD, Mexmy
TOKOBEAYIIMMH YaCTSIMH U MACJIOHAMOJHEHHBIX 000pYy10BaHUEM;

- KaX/IbIil TpaHchopMaTop UMEET CBOIO CUCTEMY MAacCjO MPUEMHHUKOB MIPHU aBapuiHOM TPOJIHBa
Maca;

- npoknaaka KJI B nouse;

- IpUMEHEHHUEM 151 cTpouTenbeTBa KJI HEroprounx KOHCTPYKIUN;

- BBITMIOJIHEHHE COESMHEHNI 1 OTBETBIIEHUH MTPOBOOB M KHJI Kabeseil py MOMOIIU OMPECCOBKH,
CBapKH, CIIELUAIbHBIX 3Q)KUMOB /U1l CHH)KEHUS NIEPEXOJHBIX CONPOTUBIIEHU, OMACHBIX B IOKapHOM
OTHOIIECHUU;

- 3a3eMJIeHne 00opyaoBanus coriacHo [1YD;

- TEepBUYHBIE CPEACTBA MOXKAPOTYUICHHS] Ha TpPaHCHOPMATOPHBIX MOACTAHIUAX COIIACHO
[IpaBunam mokapHOH 0€30MacCHOCTH B KOMIAHMSX, Ha NPEANPHUATHAX M B OpPraHU3ALUAX

OHEPreTUYECKOU OTPACIN Y KpPaUHBI;

g
< - mosicauTenbHble 3Haku 1o ['OCT 12.4.026-79, yka3biBarolye MECTOHAXOXKJIECHHUE CPEICTB
>~
o
MOXAPOTYILICHUS;
- obecnieuenue noabe3na noxapueix MammH k KTIT 35/ 0,4 xB.
g
X
2 7. OP'AHIBAIUA CTPOUTEJBCTBA
YuuThiBas KpaTKOCTh M OrPAaHUYEHHOCTh CTPOUTEIBHOW IUIOMIAJKH, a TaKXKe XapakTep
BBITIOJTHSIEMBIX MOHTQKHBIX PaOOT MPUHSITA TEKYIask OPraHN3allMOHHO-TEXHOJIOTHYECKas cxema. Takast
£
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CXeMa TpearoiaraeT pacrpeneieHle MocaeA0BaTeIbHOCTH BBIOJHEHUS padOT B TEXHOJIOTUYECKOM
npoliecce ¥ OJHOBPEMEHHO 00eCIIeYrBaET BRICOKUI TEMIT MOHTaXa 000PyI0BaHHS M ITyCKOHAIaJOYHbIE
paboThI.

CTpouTenbCTBO OCYIIECTBIISAETCS OAPSIIHBIM CIIOCOOOM.

JList opranu3anyy IUIOMIAIKE CTPOUTENBCTBA, YUUTHIBASI YCIOBUS CTPOUTENBCTBA UX JIMHEHUHBIN
XapakTep, U C LENbI0 PAUOHATBHOTO IPOBEACHUS CTPOUTEIHHO-MOHTaXXHBIX pabOT B CPOKH,
IIPElyCMOTPEHHBIE HOPMAaTUBAaMU, TAHHBIM IIPOEKTOM ITPUHSTO TEKYIas JUHENHASI CXEMa BBIITOJIHEHUS
pabor.

Jlis opraHu3aiy IJIOUIAJIKM CTPOUTENBbCTBA C COOJIIOJIEHUEM HOPMATHUBHBIX TpeOOBaHUI
YCTAaHOBHUTH 3aLIUTHO-OXPAHHOE OTPaXKICHUE, OTAEIsIomee pabdodyl0 30HY OT CYyNIECTBYIOIICH
3aCTpOMKM M TEIIEXOJHBIX 30H Impoxoja. KOHCTpyKLIMHM BpPEMEHHOIO OIpaXKIEHUs JIOJKHBI
cootBercTBoBaTh 'OCT 23407-78.

ObecnieueHre CTPOUTUIOMAIKH AIICKTPOIHEPTUEH BHITIOTHACTCS 3aKa3UHKOM.

Mecrta NOIKITIOUEHUS! MHKEHEPHBIX CEeTel, MOIIHOCTh CTPOUTEIBHOIO MOTPEOJICHUS U CXEMBI
IIPOKJIAJIKU OIIPEIEIIAIOTCA 3aKa34MKOM U IOAPSAHOU CTPOUTEIIBHON OpraHu3aluei.

[locraBka cTpouTENbCTBA MaTepHallaMH, WU3AETUSMHU, KOHCTPYKIMSIMH U ModydadpukaTamu
IPEyCMOTPEHO aBTOMOOMIIBHBIM TPAHCIOPTOM U3 CKJIAJCKUX M MPOU3BOACTBEHHBIX 0a3 MOAPSIHON
CTPOMUTEIBLHON OPTaHU3ALUU.

VYuuThIBas CXKaThle YCIOBHUS CTPOUTENIHHOW IJIOMIAJKA MOHTAXXKHbIE pabOTHl PEKOMEH]yeTCs
BBITIOJIHATh «C KOJIEC» aBTOTPAHCIOpTa (OpraHM3allMI0) CoJepKaHue B mpenenax paboyux 30H
rpy30N0ABEMHBIX MEXaHU3MOB MpeaycMoTpeTh B [IBP, B COOTBETCTBHM ¢ MPUHSATOM OpraHu3aluu
paboT 1 pa3OUBKM HA TEXHOJOTUUYECKHUE YUACTKHU, 3aKIAJIKH).

B TIIBP pexkomenayercss pa3paboTaTh OpraHM3allMOHHO-TEXHUYECKHE MEpOIpHUSTHS,
o0ecrieunBaroIue coOII0IeHNE YeTKUX IPa(huKOB MMOCTABKH CTPOUTEIBHBIX I'PY30B.

CknanupoBaHHsT  MaTepuajgoB, SJIEMEHTOB W KOHCTPYKUHMHA  BBIIOJHATH  COIJIACHO
MIOCJIEIOBATEIbHOCTH, CPOKOB MOHTa)Ka WM YKJIAJAKA MATEpUaIoB M MOHTAXHBIX JJIEMEHTOB B
KOHCTPYKILUH, B COOTBETCTBUHM C IPELYCMOTPEHHOM NOAPSAJHOM OpraHu3alMed TEXHOJIOTUHN

BBITIOJIHEHUS pabOT U B COOTBETCTBHUHU C KAJIEHAAPHBIM Ipa)KOM BBIIOJIHEHHUS Pa0OT.

E K pabGoram mo ycTaHOBKE COJMHEYHOM AJIEKTPOCTAHLUU MPUCTYINATh MPU HATUYUU MPOEKTa
=
> npousBojicTBa padot (ITI1P).
CtpoutenbCTBO 00BEKTA BHIMIOTHIETCS B TP MEPUOJIA:
B 1. IToaroTOBHTEILHBIN;
=
<
= 2. OCHOBHOI;
E 3. 3aBepuIarouuid.
B moaroroButenbHBIN Iepruox HEOOXOIUMO BBITIOTHUTH CIEAYIONINE paOOTHI:
- IOJTyYUTh HEOOXOAUMBIE Pa3pelIeHUs Ha IPpoBeieHue padoT;
£
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- OIPENENUTHCS C CAHUTAPHO-OBITOBBIMU MTOMEIIEHUSIMU 1J1 pabounXx;

- ONPENETUThCS M COIJacoBaTh C 3aKa3UMKOM IO CKIIAJCKUM IOMEHICHUSIM, KOTOpBIE
HEOOXOIUMBI TSI CTPOUTENBCTBA 00BEKTA;

- 00ecreynTh CTPOUTEHHYIO IUIOMIAKY CPEACTBAMU OTPaXKICHUS OTTACHBIX 30H U MPOXOJI0B;

- BBIMIOJHUTH PabOThl MO Pa3MEILEHUI0 MECT YCTAHOBKH 000pYZOBaHUSA (OTOAIEKTPUUECKON
CTaHIIMHM, a CaMO MECTO pPAa3MEIICHUs CTPUHTOB (POTOINEKTPUUESCKUX MOMYJICH, IJIaHBI TPACCHI
KaOeNbHBIX TUHUH, IIJIaHBI 3a36MJICHUSI COTHEYHOH 2JIEKTPOCTAHITUH.

B ocHOBHO# TTepro] BBITIOTHAETCS] YCTAaHOBKA COJIHEUHOM 3JIEKTPOCTAHIIUH.

YcTaHOBNIEHHE COMTHEYHON 3JIEKTPOCTAHIIUHU JTOJIKHO BBIIOJIHSITHCS IIPU CTPOTOM COOIIOICHUN
BCEX JICHCTBYIOINX HOPMATUBHBIX JIOKYMEHTOB, HCIIOJIb3YS TEKYIIHUN CIIOCO0 MPOBEICHUs PadoT:

- pa30MBOYHBIE OCH 3aKPETHTh U MPUBS3ATh K MOCTOSHHBIM 3JIEMEHTOB 3[aHHUsI, pa30UBKY OCeid
0(QOPMUTH AKTOM C TIPUIIOKEHUEM MPUBS3KU.

- MOHTaXX U YCTPOWCTBO CUCTEMBI KPETIJICHUS (POTORIEKTPUUECKUX MOJTYJIEH;

- MOHTaX (DOTOPIEKTPUUECKUX MOAYJICH ¢ MOAKIIOUEHUEM KaOeIbHBIX CETeH;

- MOHTaX HHBEPTOPHOTO 000PYAOBAaHUS U PACTIPEACTUTEILHOTO IIINTA;

- IOAKII0UYEeHHE (HOTOANEKTPUUECKUX MOAYJIEH K MHBEPTOPHOMY 000pYA0BaHUIO;

- 3a3emuieHne poroanexrpuaeckoit cranmuu (CIC).

B 3aBepmaromuii mepuoj] BBIMONHSIOTCS pabOThI IO ONPENCICHHIO IUIaHA CHCTEMBI
MOHHTOPHHTA.

MoHTaxkHele paboThl MO pa3MemieHuto obopyaoBanuss COC  [OMKHBI NPOBOAMTHCS B
COOTBETCTBUU C TpeOOBaHUAMH JEHCTBYIOIIMX HOPMATUBHBIX aKTOB U B COOTBETCTBHM C MPOEKTOM

npousBojcTBa padot (I11P) u TexHonorMueckuMu KapTaMu 1Mocje MPOBEPKH COOTBETCTBUSA MTPOEKTA.
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